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1. MAINENANCE AND LOGISTICS

DATE EFFECTIVE VERSION PAGE
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Cleaning
A. Decontamination of equipment
1. Surface decontamination of pipets, cap openers, racks, hoods, counters,
centrifuges, robots, etc.
a. Rinse with several times 10% bleach stored in the specialized containers
that mix the bleach contents as they are used.
b. Rinse with 70% Ethanol
C. Rinse with distilled water. @%
2. Plates, tubes, swabs, and water are irradiated in talinker as specified below.
B. Daily maintenance Q
1. Clean work area as specified in each sgc f the manual, before and after
operation.

2. For hoods, apply UV light for ten m s after working.

C. Weekly laboratory clean-up Q
1. Wipe down all benches, hoﬂ( struments, pipets, cap openers, scissors, and
tweezers with bleach, wat¢r, and ETOH.
2. Maintain the sharpie \@
3. Replenish laboratogy sbpplies as needed according to the inventory lists.

a. This includ r example, tubes, plates, pipet tips, labcoats, masks,
gloves, overings, paper towels, kim wipes, and reagents.
b. All't plates, and water must be irradiated according to the method
spdliied below.
D. Monthly | ory clean-up
1. Wip&ldown all items specified on the monthly clean up list for each room. This

includes, for example, wiping the benches, hoods, instruments, centrifuges,
shakers, cap openers, scissors, tweezers, and pipets with bleach, water, and
ETOH.

2. Wipe down the 3100 with distilled water only.

3. Soak the racks and cap openers in bleach, followed by two rinses with distilled
water. Then, wipe down with ETOH and dry.

4. Maintain sharpie waste.

5. Replenish laboratory supplies as needed according to the inventory lists. Refer to
the guidelines specified below for specifics on irradiation of water and labware.

6. Complete and review room clean up lists.
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Irradiation with the Stratalinker 2400

A. Equipment to beirradiated
1. Tubes
2. Swabs
3. Water and buffers

B. Ensurethat the Stratalinker islined on all sideswith foil. \%

C. Energy Mode (do not use) 0
1. Enter numbers in microjoules/€m 100. S

2. The program completes when this energy h en delivered.
D. TimeMode §

1. The 4000 mcirowatts/chis delivere he specified time.
2. Lay tubes open on their sides i e layer
a. 50 mL tubes: 75 minu

b. 15 mL tubes: 45 mirut

C. 1.5mL tubﬁﬁmqqutes, store clean tubes in nalgene boxes.

o

0.2mL t @ CR tubes): 10 minutes, store clean tubes in tray labeled
with déand your initials

1)

. @ate raised within an inch of bulbsfor 30 minutes

f. ay tubes filled with water or buffer closed on their sides.
i. 50 mL tube: 75 minutes, fill to 15 mL

iil. 15mL tube: 45 minutes, fill to 5 mL

ili. 1.5mL tube: 45 minutes, fill to 0.5 mL
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1. MAINENANCE AND LOGISTICS

DATE EFFECTIVE VERSION PAGE
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C. Extraction: High
1.

Space
A. Evidence Sign In: Current evidence sign in room
1. Protective gear is not necessary in this room.
2. However, do not handle evidence or samples etc
B. Evidence exam: High Sensitivity room 913a, evidence exam area
1. When prepared, sign the appropriate evidence into sion and enter the
evidence exam area. K
2. Don a gown, head covering, mask, and gloves w@@’hanglng area immediately
outside room 916a prior to entering.
3. Examine evidence on the evidence exam t nder the hoods with the
exception of very large items.

a. Items potentially contalnlng y Number (HCN) DNA such as
bottle swabs, will be examln der the exam hood near the extraction
reagent freezer.

b. Items potentially cont w Copy Number (LCN) DNA, such as
fingerprints, will be exXamjied under the hood far from the door, away
from foot traffic.

4, Following exam, retur and their packaging to the evidence unit for storage.
5. Remove protective e%un the changing area prior to traveling to the post-

amplification or the{O¥ice areas of the floor.

Myvity room 913a, extraction area

Separati CN and HCN samples

a. N samples will be processed under the hood or on the robot
vered with a hood, and with the shakers and centrifuges proximal to the
oor.
b. All LCN samples will be processed under the hood, on the robot covered

by a hood, and with the shakers and centrifuges located distal to the door,
away from foot traffic.
Store samples extracts in the extraction DNA freezer for long-term storage when
applicable (extract remains).

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the OCME intranet.
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1. MAINENANCE AND LOGISTICS

DATE EFFECTIVE VERSION PAGE
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3. Only items designated for pre-amplification procedures are permitted in the

extraction area.

a. The pre-amplification area includes room 916a and 916, rooms for
extraction, quantitation, and amplification set-up.

b. Once an item is placed in a post-amplification area, it may not return to
the pre-amplification area without decontamination.

C. Decontamination, as described above, includes a thorough washing with
10% bleach, followed by water and 70% ethanole~Tubes and plates also
must be irradiated. (Refer to irradiation proceiﬁ

4, Remove protective gear in the changing area prio. aveling to the post-
amplification or the office areas of the floor. 6
5. One may wear the same gear in room 916, P@/er.
D. Aliquotting, quantitation, and preparing for {ycation:

High Sensitivity room 916

1. Separation of HCN and LCN

a. All HCN samples wil cessed under the hood and with the
centrifuges near thg prd&¢damp DNA refrigerator.
b. All LCN sampl sé‘be processed under the hood with the centrifuge
near the FX rod{i=away from foot traffic.
2. Only samples waityg for quantitation should be stored in the DNA refrigerator in
room 916. @
3. Quantitation cts are discarded promptly upon removal from the Rotorgene

3000. \Q\

E.  Amplificatj rn( : 937
1. 97%%@ located in the opposite wing of the floor in the thermocycler room.
2. Exerhplars and evidentiary samples must be amplified in separate thermocyclers.
3. Do not transfer items, including racks holding samples to be amplified, from the
post-amplification area to the pre-amplification area without decontamination.

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the OCME intranet.
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1. MAINENANCE AND LOGISTICS
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F. Sample Separ ation room: 934

1. Two ABI 3100 Genetic Prism Analyzers, “HS1” and “HS2” are located here.

2. Don gowns and gloves in the changing area immediately outside room

3 At the bench located near the post-amplification DNA refrigerator, prepare
samples.

4, Examplars and evidentiary samples must be separated on different plates.
However, they may be run sequentially, with exemplars on plate A and evidence
on plate B, for example.

5. Do not transfer items, including racks holding sampl\%oe amplified, from the
post-amplification area to the pre-amplification a@hout decontamination.

G. Exemplar processing room

1. Don a gown, hair coverings, masks, and @ in the changing area immediately
outside this room.

2. No evidentiary samples are permitt@ju this room; only exemplar samples are
processed

3. Examine exemplar samples ur@e hood located proximal to the door. Return
packaging to the evidence LGL r examination.

4. Extract samples under thegdardé€ hood or on the Biomek 2000 robot under a hood
according to the proced r a DNA 1Q exemplar extraction.

5. After a thorough clea ith 10% bleach, 70% ethanol, and water, prepare
samples for amplif%on under the large hood or on the Biomek 2000 robot
under a hood

6. Do not transfe@@items to this area that that have not been decontaminated.

H. Officearea Q

1. An mples at the analysis computers located in the office area.

2. Alté%hvely, samples may be analyzed directly on the 3100 computers.

3. Do ndt wear any protective gear or transfer any items from the laboratory area in
to the office area.

4. Food and drinks may only be consumed in the office area.

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

DATE EFFECTIVE VERSION PAGE
01-11-2006 1.0 10F4

High Sensitivity Extraction

A. Per sonal Preparation

1. Don a mask, hair covering, lab coat, and gloves.
a. Ensure that the cuffs of the lab coat completely cover arms.
b. Lab coats may be re-worn in the pre-amp rooms only.
2. Do not enter room without appropriate attire. Moreover, never touch any

apparatus, bench etc with bare hands. %)
3. Remove gloves when answering the phone an@ching door handles in

order to maintain a DNA free glove.

B. Paperwork preparation
1. Based upon the source of the sample, %ervisor will assign the sample to either

the LCN or HCN extraction batch agAndicated by the evidence intake data sheet

from each day. The samples will %ed in 96 well racks with a cover.

a. All touched object, and @rint samples as well as those homicide and
sexual assault sampl rred by casework will be deemed as potential
low copy number s mﬁlﬂ

b. Cigarette butts a ther possible amylase source samples, scrapings from
clothing and gl and other samples with biological fluid such as blood
or semen wihbe tleemed as potential high copy humber samples.

2. When no more t or 55 samples have accumulated, begin a manual or an
automated Qx% 0N, respectively.
extraction, arrange the samples in a checkerboard fashion in

N), A3, A5, A7, A9, All, C2, C4, C6, C8, C10, C12, E1, E3, E5,

El1l, G2, G4, G6, G8, G10, G12, H1, H3, H5, and H7.

automated extraction, fill two racks in the same fashion.

3. Ope the G drive to the forensic biology folder and click on the “HIGHSENS”
folder. Open the “Sheets” folder followed the “EXT” folder and the “EXTHCN”
(high copy number DNA extraction) or “EXTLCN” (low copy number DNA
extraction) files.

4, In cell K1, type in the name of this extraction assay as follows: “EL” for LCN
Samples or “EH” for HCN Samples, “month, day, and year, “period”, hour and
minute. For example, EL040905.1330.

5. Manually enter OR copy and paste the samples names from the evidence
examination sheet to the appropriate extraction sheet.

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

DATE EFFECTIVE VERSION PAGE
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6. Type in the number of samples on the upper right hand corner in the sample

number box. The spreadsheet will automatically calculate the amount of each
solution needed.

Sdf Witness step: Confirm the sample names with the names on the sample
tubes.

C. Work Place Preparation

1. Apply 10% bleach followed by water and 70% ETOH tgshe entire work surface,
cap opener, and pipets

2. Retrieve clean racks and cap openers, and irradi @ucrocentrifuge tubes, and
irradiated GIBCQI ULTRA PURHE] distilled wa storage or the
stratalinker. Refer to the irradiation protocol specific time to apply
radiation for each object.

3. Arrange work place to minimize crosso or example, the sharps waste for tips
should be on one side whereas the h Tilter pipet tips and reagents should be on
the opposing side.

4, Position gloves nearby with bI@TOleater in order to facilitate frequent
glove changes and cleanin

D. Digestion K
1. Prepare solution ina adiated 15 mL tube.
2. Use the pipette ali d the 10mL sterile pipette to aliquot SDS.
N L
Stock Sobys Q Concentration 1 28+ 2 56 + 2
0.01% 11 mL and
og’@s 000se%) | 192HL | STEOML | Tyitd
%mgﬁK 0.72mgmL | 8puL 240 pL 464 L

3. Vortex solution well. Add 200 pL of the digestion buffer to each sample. Open
only one sample tube at a time using the cap opener.

4. After adding the solution, move the tube to indicate addition of digestion buffer.

5. Incubate on the heat shaker at 56°C for 30 minutes at 1400 rpm.

6. Incubate on the heat shaker at 99°C for 10 minutes at O rpm.

7. Centrifuge samples at full speed briefly.

8. Ensure that the swabs in their entirety are submerged in the digestion fluid.

9. During the digestion period, one may label the Micr§¢@iution, and storage

tubes in advance.
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2. DNA EXTRACTION

DATE EFFECTIVE VERSION PAGE
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E. Purification and Concentration

1. Arrange samples in the 96 well rack as described above.

2. Prepare Microcoh 100 tubes and label the membrane tube and filtrate tube cap.
Use Microcoff 50 tubes as indicated, for example when degradation is suspected.
Consult evidence exam schedule sheet or supervisor.

3. Align the Microcor? tubes in the same fashion as those of the extraction tubes in
a separate rack as follows: Al (EN), A3, A5, A7, A9, All, C2, C4, C6, C8, C10,
C12, E1, E3, E5, E7, E9, E11, G2, G4, G6, G8, G10, G&2, H1, H3, H5, and H7.

4. Witness step: Confirm the sample names with the n n the sample and
Microcor® tubes.

5. Pre-coat the Microcéhmembrane 0
a. Make a 1/10 dilution and then anothe dilution of Img/mL of Poly

A RNA as follows: add 2 pL of PA L of irradiated water, mix the
solution well, and then add 2uL jS dilution t0198 L of irradiated

water (1ngalL).
b. Vortex mixture thoroughly p tube on bench to remove any reagent

from the cap. %(
C. Prepare the Poly AR ture according to the table below in a 15 mL

tube.
uobe A\

Reagent k\d sample 28 samples 56 samples
water T 199 uL 5970 plL 11 mL and 542 pll
Poly A RB#Y 1uL 30 uL 58 L

d. A@ZOO uL of this mix to each Microc8nAvoid touching the

Q brane.
6. Filtraiion

a. Add the entirety of each sample to its pretreated Micrdcoembrane.
Aspirate the solution by placing the pipet within the swab, for example.
The sample tubes may be discarded.

b. Centrifuge at the MicrocSh tube at 2400 rpm for 15 minutes.

C. While samples are centrifuging, label the elution and storage tubes.

d. If indicated on the evidence examination schedule sheet or by a
supervisor, perform a second wash step applying 400 pL of water onto the
membrane and centrifuge again at 2400 rpm for 15 minutes.

e. Visually inspect each Microc6mrmembrane tube. If it appears that more
than 5 pL remains above the membrane, centrifuge that tube for 5 more
minutes at 2400 rpm.

Controlled versions of Department of Forensic Biology Manuals only exist electronically on the OCME intranet.
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2. DNA EXTRACTION
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7. Elution

a. Line up samples as above and place concordant irradiated collection tubes
adjacent to each Microc8membrane tube.

b. Open one Microcohtube and its collection tube at a time.

C. Add 20 pL of irradiated water to the Micro¢band invert the Microcdh
over the collection tube. Avoid touching the membrane.

d. Centrifuge at 3500 rpm for 3 minutes.

e. Transfer the elutant to a labeled tube, and measwre and record the
approximate volume. If necessary, add water \ h tube to bring the total
volume to 20 pL for an Identifilér reaction& rd the MicrocBn

membrane.
f. If the elutant appears to be a dark colg Qnay be necessary to purify the
sample again. Prepare a fresh MicRi¢@e and repeat steps 4-6.

F. Clean up
1. Wipe the entire work area surface %)ipets with 10% bleach followed by ETOH

and water.

2. Soak and/or clean racks, pipet@cap opener and other equipment that would
not adequately cleaned withft ratalinker with 10% bleach, water and 70%
ETOH.

3. If necessary, replenis @ﬁnicrocentrifuge tube and Microcohection tube
supply. Place tube i& stratalinker and apply ultraviolet radiation for 30
minutes. Do not irr%ate the Microcomembranes.

4. Turn on the UV, in the hood for ten minutes, and remember to turn off the
light in orda@reserve the bulb.

G. Sample storag
1. Pla Qg?ples in a cryobox in the DNA refrigerator in the pre-amp room on the
top?@ﬂ in the section labeled “samples waiting for quant”.
2. Place extraction sheet on the bulletin board in the preamp room.
3. Name the assay, for example, EL041405.1100, as follows:

a. E = extraction
b. H = High Copy Number DNA or L= Low Copy Number DNA samples
C. Date and Time
4, To facilitate high throughput, enter the name of the extraction in the appropriate

column for each sample in the database to indicate the status of the sample.
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3. DNA QUANTITATION
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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 the quantitation and the PCR set up. LCN (low copy number) samples
are contact DNA samples with low expected DNA yields, while HCN (high copy
number) samples are body fluid samples.

1. Open the G drive and the “FBIOLOGY” folder and clj the “HIGHSENS”
folder. Open théSHEETS” folder followed by theQ " folder and the
“RGMANUAL" file.

2. Alternatively, in the pre-amp room on the Rwe computer, open the sheet

S

entitled “RGMANUAL” located directly on ktop.

3. In cell D3 type in the name of this quan@w assay as follows: “QL” for LCN
Samples or “QH” for HCN Samples nth, day, and year, “period”, hour and
minute. For example, QL040905. xemplars are always considered HCN

samples. Qﬂ

a. LCN and HCN evider&l{ ples may be quantitated simultaneously.
However, the HCN gxtr#Cts must be diluted prior to performing the assay.
In other words 0 ﬁhe dilutions of the HCN samples may be present
with the LCN e s under the hood.

b. Since LCN g@Wdence samples should not be diluted and since LCN extract
volume i d such that only the two required microliters can be spared
for quagytation, extreme care must be used in pipetting the LCN

qu@llon aliquot in its entirety.

4, Determi hich samples require quantitation by examining the bulletin board for
extrac heets and sheets entitled “samples for quantitation/ amplification” in
the%ﬁmp room. Prioritize samples by extraction date.

5. Copy'sample names from the extraction sheet and/or “samples for quantitation”

sheet located in the resolutions folder, and paste into the sample Rotorgene sheet

(sheet two of the excel workbook).

6. Enter the initials of the analyst’s to whom paperwork should be directed under the
“INT” labeled columns.
7. Record the dilution factor for each sample in the column labeled “DIL” as
follows: 1 for neat samples, 0.1 for a 1/10 dilution, and 0.01 for a 1/100 dilution.
8. On sheet one, in cell D4, enter the name of the extraction assay and in cell E4

type the Rotorgene well numbers of the appropriate samples. If more than two
extraction sets were combined, enter this information in wells D4 and E4 and in
wells G4 and H4.

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 HIGH SENSITIVITY TESTING

3. DNA QUANTITATION
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9. Type in the number of samples that are being measured in the box directly below

the box labeled “total Rx No” (E7). The spreadsheet will automatically calculate
how much of each reagent to aliquot.

B. Personal Preparation

1. Put on a mask, lab coat, hair covering and gloves.
a. Ensure that the cuffs of the lab coat completely cover arms.
b. Lab coats may be recycled.

2. Do not enter room without appropriate attire. Moreo %ver touch any
apparatus, bench etc with bare hands.

3. Remove gloves when answering the phone an hing door handles in order to
maintain a DNA free glove. @

C. Work Place Preparation
1. Apply 10% bleach followed by wate@ 0% ETOH to the entire work surface,
cap opener, and pipets Q
2. Retrieve clean racks, cap ope , otorgene 0.1 mL tubes and caps,
microcentrifuge tubes, and ifrgdteded GIBCQLTRA PURHE] distilled water
from storage or the stratalgkeW
a. The tube rack e cap opener may be cleaned with 10% bleach
followed by ETOM™Ensure that the racks are dry before use.
b. The 1.5 mLgMgcrocentrifuge tubes and water aliquots in 1.5 mL tubes must
be irradi r 30 and 45 minutes, respectively.
C. The Ro& ne gene tubes and caps are used as packaged.
3. Arrange lace to minimize crossover. For example, the sharps waste for tips
should one side whereas the fresh filter pipet tips and reagents should be on

the Mg side.
4. Pos%ﬁ gloves nearby with bleach/ETOH/water in order to facilitate frequent
glove changes and cleaning.

D. Sample Dilution
If necessary, for HCN DNA samples for example, dilute the sample extracts.
1. Label microcentrifuge dilution tubes with sample name and “1/10".
2. Place each dilution tube directly behind the corresponding extract tube in a rack.
3. Add 18pL of irradiated water to each dilution tube. Pipet tips do not need to be
changed to add water to empty tubes. Close all caps.
4, Open only one sample and its corresponding dilution tube at one time.
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5. To thoroughly mix each extract, pipet sample extract up and down pjdcef2

this sample into each dilution tube.

6. Immediately following each dilution, return the original sample extract tube to its
cyrobox, which is under the hood. Return the original sampléXigtérage.

7. Once the dilutions are completed, evidentiary samples may join exemplar
dilutions under the hood, for example.

E. Remove reagents for the master mix from the reagent freezergefrigerator

1. Retrieve MgCJ, 10X PCR buffer, BSA, dNTPs, TAQ , unlabeled “EB1
and EB2” primers, and SYBR Green | from the fr y irradiated GIBCO
ULTRA PURH] distilled water from the refrige and DMSO from the
cabinet. 6

2. Store reagents except DMSO and water i %Igene cooler on the bench.

3. Record lot numbers of reagents.

4.

Just before initiating “sample prepaﬁn", place MgC0X PCR buffer, BSA,
dNTPs, unlabeled “EB1 and EB2{ pNirers, and SYBR Green | on a 48-position
microcentrifuge rack in order t these reagents.

In order to ensure accuracy and Q(m]ﬁmize contamination, focus on the task and avoid
unnecessary conversations. O

F. Standard Curve Preparati
1. Retrieve stand A from the freezer labeled 1600 pg/uL and record lot #.
2. Centrifuge t 0 pg/uL standard DNA tube at full speed briefly.
3. Labeltub%(ollows: 400, 100, 25, 6.25, 1.56, 0.39, and NTC (no template
control g/uL).
4. Ad &of irradiated water to tubes 400, 100, 25, 6.25, 1.56, 0.39, and the

NT pet tips to not need to be changed to add water to empty tubes. Close all
caps.
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5. 0.25 Serial dilution

a. Open only two consecutive standard DNA tubes at once starting with the
1600 and the 400 pg/pL tubes. (Do not open the 0 pg/pL tube for this
dilution.)

b. Pipette the DNA solution in the 1600 pg/puL tube up and down several
times to thoroughly mix the contents. Take 2.5 uL of standard DNA at
1600 pg/pL and add to the 400 pg/uL tube. Pipette the DNA solution in
the 400 pg/uL tube up and down several times t%thoroughly mix the
contents.

C. With a new pipet tip, take 2.5 pL of standar.
to the 100 pg/pL tube. Pipette the DNA n in the 100 pg/pL tube up
and down several times to thoroughly g% the contents.

d. With a new pipet tip, take 2.5 uL o ard DNA at 100 pg/pL and add
to the 25 pg/uL tube. Pipette the@solution in the 25 pg/uL tube up
and down several times to th@gughly mix the contents.

(oL of standard DNA at 25 pg/puL and add to

e DNA solution in the 6.25 pg/uL tube up
and down several t| oroughly mix the contents.

f. With a new pipet ti§ 2.5 pL of standard DNA at 6.25 pg/uL and add

@!A at 400 pg/uL and add

e. With a new pipet tip, take
the 6.25 pg/uL tube. Pi

to the 1.56 pg/ Pipette the DNA solution in the 1.56 pg/uL tube
up and down s | times to thoroughly mix the contents.
g. With a new %et tip, take 2.5 pL of standard DNA at 1.56 pg/uL and add

to the O. L tube. Pipette the DNA solution in the 0.39 pg/uL tube
up ar several times to thoroughly mix the contents.
h. D d anything to the NTC tube.

G. SampleP i{gﬁ%n
1. Re%b calibrator: 1500 pg/uL from freezer and record lot number.
a. Centrifuge the calibrator tube at full speed briefly.
b. Make a 0.166 dilution (1/6) of the calibrator with 2 pL of the calibrator
and 10 pL of irradiated water.

2. Sample dilutions:
a. LCN samples use at neat concentration; no dilution necessary.
b. HCN samples require a 0.1 dilution.

3. Vortex all samples including the standards, NTC, calibrator, and the dilution
and/or extract tubes.

4. Centrifuge 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: LCN samples

a. Arrange samples in order according to the sample sheet in a 96 well rack.
b. Place samples in exactly the same place on the rack as they will appear
vertically positioned in the rotor. (the Rotor positions A1-A8, B1- B8, C1-
C8, D1-D8, E1-ES8, F1-F8, G1-G8, H1-H8, and 11-I8, whereas the
microcentrifuge rack positions A1-H1, A2- H2, A3-H3, A4-H4, A5-H5,
A6-H6, A7-H8, and A9-H9. Therefore, Al for the rotor is equivalent to
Al on the rack, B1=A2, C1=A3, D1=A4, E1=A5/&1=A6, G1=A7,
H1=A8, and 11=A9.)
C. Specifically, standard 1600a will reside in;gb in the rotor and the
rack. Standard 1600b will reside in A2 o rotor, but well B1 in the
rack. However, well B1 will be empty one will take the duplicate
1600 standard from the first tube. position A3 corresponds to rack
well C1, standard 400a, and rot tion A4, represents standard 400b in
rack well D1 which is empty.

d. Only the standards 162‘0@ 0.39 pg/uL are duplicated. The no

template control (O pg/ calibrator, and the samples are not

o

duplicated. (lé

e. In brief, the standargs vertically placed in positions Al through B4.
The no templa §§7rol resides in B7, and the calibrator in B8. Samples
are located in & ells C1-18 and rack positions A3-H9.

H. Master Mix preparatior*g{

1. Prepare a 1 flution of SYBR Green |.

Take 2 4 R Green lin 198 uL of irradiated water, vortex, and tap the
tube on ench to prevent the reagent in the cap.

2. Mix e agent before adding.

a. x?’k ter each reagent has thawed, vortex each reagent, with the exception of
TAQ GOLD.
b. Centrifuge reagents in the table top centrifuge at full speed.

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

4, For total reagent volumes above 20 L, use a P200 even for multiple dispenses as

opposed to one dispense with a P1000. To ensure accurate pipetting, aspirate and
dispense the reagent as specified on the run sheet.
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5. After adding each reagent, check that it has been added on the quantitation sheet,

and place the reagent back in the Nalgene cooler, or for water and DMSO, in the
opposite corner of the 48 well microcentrifuge rack.

6. Thoroughly mix the master mix by vortexing. Tap the tube on the bench to
prevent the reagent from being trapped in the cap.

7. Add 23 pL of master mix to each tube. Fill tubes in a vertical fashion (Al to A8,
and B1-B8). After adding master mix to 16 tubes, re-vortex the master mix and
tap the tube on the bench to prevent the reagent from being trapped in the cap.
Use a new pipette tip.

8. In order to track additions, it may be helpful to re%@ch well position to be

oneself. Q
See below for reagent concentrations, wdsheet will calculate amounts for
n+10%n samples and will display roun lues for pipetting.
Reagent <~/ Concentration 1rxpL
Irradiated GIBCO O ULT, 5.38
PUREQD distilled water
10X PCR Byffp\\ 10mM Tris/ 50mM KCL 2.50
25 mM Ng&~ 275 pM 2.75
5 mg/p;&SA 0.525pg/pL 4.00
2,5 \NHINTPs 200 pM each 2.00
N\DMSO 8% 1.96
1/1Q{Qi)}tion of 10,000X SYBR 100X 0.28
Green |
20 pmol/pL Primer EB1 0.4 uM 0.50
20 pmol/pL Primer EB2 0.4 uM 0.50
5U/uL ABI Taq Gold 0.625U 0.13
Total volume 23.00
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Sample Addition
1. In order to avoid the creation of aerosols, thoroughly mix the contents of each

tube by pipetting up and down repeatedly.
2. Add 2 pL of each sample, including the standards, NTC, the calibrator dilution,
and the sample dilutions and/or extracts, to each tube with master mix.

a. It is helpful to place the sample extract tube in its cryobox or another rack
directly after its addition.

b. Every four reaction tubes, place caps on the tub% (The caps are attached
in sets of four.)

C. Number the first cap in every set of four as I@V\nll appear in the rotor.
Al for Al, A5 for A5, B1 for B1 etc.

IMPORTANT : DO NOT label th |tself as this may interfere with
fluorescent det&HQIT.

d. Open the machine. Add t %the Rotorgene. Ensure that tube Al is in
position Al etc.

e. Ensure that all posmcfuiﬂq the rotor are filled. (use blanks if necessary)

f. Add the silver rmg rn#he locking ring in place, and close machine.

J. Software Operation
1. Open excel and th Ievant sample sheet to the sheet with the sample names, then
collapse the win
2. Open Rotor. e@s software on the desktop
3. Click File x erform last run (highlighted), and click “new”
4. In the wj
a. orgene 72 well rotor” (highlighted)
b. ?ﬁ eck off “locking ring attached”, and click next.
C Type initials for Operator and add any notes (extraction date/time)
d. Reaction volume “25 pL”
e Sample layout “in rows 1-8”
f Click “next” and calibrate
i. “Perform Calibration before®lacquisition”
ii. Click on “calibrate all”
lii. “This will remove your existing setting for auto gain calibration?”
iv. Click YES, and “close”
g. Click next in wizard and “start run”
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5. “Save as” the date and time (1129040200) nov 29, 2004 at 2:00) in Log Archive
folder
6. Sample sheet window
a. Expand the excel sample sheet window. Copy the sample names.
b. Paste sample names in the appropriate rows in the Rotorgene sample

window by right clicking and selecting paste.

C. Settings:
Given concentration format: 123,456.78912 unlt@/uL
i. Type category

1. Standards: std %
O

2. Zero standard: NTC

3. Samples and calibrator: unk Q

ii. In all wells with standard, calib sample, select “YES”
You may copy and paste sel&{Qrts by right clicking.

d. Hit “Finish”

See below for cycling paramet@t should not be changed:

95°C | 10 mif V

osoc | 1660"
68°C sec
72°C \QSO sec
7 15 sec
Enter r&N formation in the Rotorgene log book.
ill approximately require 1 hour and 15 minutes for completion.
If yo® are leaving for the day, the machine needs no further assistance.
0.  If you will remain upon completion of the run, and no more runs will be
conducted that business day, turn off the computer
11. Following the initial heating to activate the TAQ and the gain calibration, the raw
data will appear on the screen. With this information, one can monitor the
progress of the run. Fluorescence for the highest standard should be apparent from
~ cycle 15.
12.  Previous run files may be examined while the computer is collecting data.
13.  Collapse the window
14.  Double click on the Rotorgene icon on the desktop.

15.  The computer will prompt that another version of the software is running and ask
if you want to run an analysis version only. Click yes.

35
cycles

B oo~
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K. Clean Up

1. Wipe entire work area surface and pipets with bleach followed by water and
ETOH.

2. Soak and/or clean racks, pipets, cap openers, and other equipment that would not
be adequately cleaned with the stratalinker with 10% bleach, 70% ETOH, and
water.

3. If necessary, place fresh microcentrifuge tubes in the stratalinker and apply

ultraviolet radiation for the 30 minutes.
4. Turn on the UV lamp in the hood for ten minutes. D \@orget to turn off the
light. ?b
5. Return water, dNTPs, MgCI2, 10X PCR buffer,
primer, and TAQ GOLD tubes with any remai
6. Dispose of all dilution tubes and the stan
tubes. Sample dilutions may be stored

DMSO, EBI primer, EB2
reagents to storage.
alibrator, and SYBR Green |
ssay success is confirmed.

L. Sample Storage %
1. Store extracts in a cryobox in t A refrigerator in the pre-amp room on the
shelf labeled “samples Waiti@l‘ mplification”.

2. Place the quantitation she{to he bulletin board in the pre-amp room.
M. Analysis s\o

1. Open Rotorgene 6¢gftware on the desktop

2. Click “Open” an on the run to be analyzed in the Log Archive folder

3. Click “Analysig’\Or the toolbar.

a. S \Quantitation”, “Show”.
I. Indows will open with the standard curve, the samples, and

uorescence.

¥, Ensure that “dynamic tube” and “slope correct” are selected on the
tool bar.

iii. Click “auto find threshold” in the lower right corner.

iv. Select “calculate automatic threshold” and “okay”

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 HIGH SENSITIVITY TESTING

3. DNA QUANTITATION

DATE EFFECTIVE VERSION PAGE
01-11-2006 1.0 10 OF 16
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).

4, Save ex

Dynamic tube normalization uses the second derivative of each sample
trace to determine a starting point for each sample. The second
derivative measures the rate of the rate of change. In other words, the
increase in fluorescence from cycle to cycle jgaveraged from cycle 1
up to the where the fluorescence “takes o e starting cycle
number for each sample. This method$ € most precise

guantitation results.

In order to avoid disabling the dyn@ube normalization setting,

move the threshold to the right, ng the first few cycles, so that

the sample does not cross th@shold. This can be achieved by the

following:

1) Inthe normalized d mdowpane, on the lower right side, under
CT calculation, c@the number for “Eliminate Cycles before:”
from O to 1- 5 the smallest number where the threshold does

not cross th curve in question (Figure 1B).
2) Alternaﬁg elect the grid immediately to the right of “Eliminate

cycle . This allows manually manipulatmfithe
thres
3) R ze the data by selecting “auto find threshold”.

*

p@nt as “ QL.date.time” or “QH.date.time” in the log archive folder.

N. Report 0
1. Sel
a.

eport” from toolbar

Select “Quantitation, cycling A FAM/SYBR

b. Select “full report” double click
C. Generate report
Print.

wn

Submit reaction sheet and report paperwork to supervisor for review.
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Figure 1A: Normalization with th g%ﬂmic tube method usually does not required one
to eliminate early cycles. How the sample depicted by the red curve above crosses
the threshold during the first he ninth cycle yielding a negative value.
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Page: Page 1
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Figure 1B: Eliminating the first fONr cycles prevented the sample depicted in red from
crossing the threshold at an cycle. Therefore, the value at which the sample crossed

the threshold, cycle nine \@ ployed to determine the quantitative value.

<

O. Value Calculation ftware
1. Fluoresc values are recorded during every cycle and represent the amount of
produ plified to that point in the amplification reaction.
2. Th?& template present at the beginning of the amplification reaction, the less
cyclés that will be required to obtain sufficient fluorescence signal above
background. This point is defined as the Ct and will occur during the exponential
phase of amplification.

3. The rotorgene software scans through all possible threshold levels until the best fit
is found for the standard curve.
4, The R value is a number between -1 and 1 which defines how well a line of best

fit 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

9
Standards and Controls ®\

1. Check the raw data for cycling. If the fluoresce below 80 RFUSs, yet the
reaction efficiency is acceptable (see 2b), d e if the SYBR Green | was
thawed more than once. If not, notify QC§ r to test stock. The assay still

orrec

P. Assay Interpretation

passes as long as conditions 2b and 3 filled.
2. Confirm that the following settings a@j t:

a. standard curve imported “
b. Start normalizing from @
C. noise slope correctio
d. reaction efficiency thredold “disabled”
e. normalization gd “dynamic tube normalization”
f. digital filter “|i
g. no template trol threshold “10%”
3. Slope optimum: 2
4, R? value opiti .999

5. ReactiongMigdencies should range from “0.88 — 1.15”
a. ion efficiencies above “1.15” are too high and the run fails.

b. Q ction efficiencies between 0.8 and 0.88 require consultation with a

pervisor.
C. Reaction efficiencies below “0.8” are insufficient and the run fails.
6. Calibrator must lie between 400 pg/uL and 100 pg/pL standards.
a. This assay has a potential inherent error of a factor of 0.3.
b. Therefore, the expected value for the calibrator is between 175 pg/uL and
325 pg/uL

Non template controls or zero standards should bg 0.1 pg/pL

At least one of each duplicate standard concentration should be apparent.

Record the reaction efficiency, calibrator and non-template control values, and

fail the assay if these values or the standards are unacceptable. The reviewer must
sign and date the sheet as well.

© N
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10. Complete an Assay Resolution sheet if necessary and identify the problem, the
assay name, and the samples affected, and select a resolution from the drop down
menu. Post the sheet on the appropriate bulletin board in either the extraction or
the pre-amp room. Save the sheet to the resolutions folder on the desktop of either
the extraction or the pre-amp room’s computer.

11. Initiate retesting of all samples in a failed run.

Sample Interpretation
1. Samples that are 1000 pg/pL and above should be ;ﬁwtitated ata 1:100

dilution. 0

2. If the extraction negative B50.2 pdulL the sa t must be re-extracted. A
concentration of 0.2 pg/uL would equate amplified, which would produce
ample alleles to fail the amplification.

3. If the no template control 0.1 N samples are amplified since there
is not sufficient sample to rete ever, HCN are requantitated.

4, If a sample appears to bej gafed since, the curve initially increases and then
plateaus (see Figure gg ify the sample with a Micr8d®® and amplify or

re-quantify if necessa
a. Figure 2A d%ays samples that inherently fluoresce.

b. For other@ of inhibition and/or quenching, the curves will appear as
the othe\clirves but then plateau earlier (Figure 2B). Although purification
mples in Figure 2B may enhance fluorescence in this assay, since
ient DNA is present for amplification, the samples produced DNA
profiles (data not shown). The important factor is whether the
??amples increase in fluorescence by at least ten fold.
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Fluorescence

100|

ﬂ g i AW 20 25 T30 Cycle
€ N

Figure 2A (above) The plateaudthes'are examples for inhibited samples that have inherent
fluorescence. The slopesgt\ at cycle 15 are the expected DNA value increase.

Fluorescence

100|

100 pa +/- Denim Ou 1 uL
90| Q\
) C) NTC
?S 2 uL

3 uL

=
=

4 uL

ﬂ I 7] Mg 20 25 ] Cycle:

Figure 2B: 100 pg of DNA was measured with 0 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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5. Proceed to amplification for all samples with values according to table below:
Minimum Template Sample
System desired DNA volume for P
e Conc.
template amount | amplification
Cofilerd/Profiler PlusO 150 pg 20 puL 7.5 pg/pLl
Identifiler O 28 cycles 150 pg \@*_ 30 pg/uL
Identifiler O 31 cycles
databasing samples 20 pg L 4 pgiL
Identifiler O 31 cycles
comparison samples 10pg SHlL 2 pa/ul

Samples with less than 10 pg may % Ified upon referral with the supervisor.

P

Nicklas, J. A., Buel, E. Developmen {Q\n Alased, Real-Time PCR Method for
Quantitation of Human DNA in Fé@c Samples

References

Nicklas, J. A., Buel, E. Deve@nt of an Alased, QSY 7-Labeled Primer PCR Method for
Quantitation of Human p% orensic Samples

QO
O
v
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As of October 05, 2006, this section has been moved to
the Protocols for Forensic STR Testing manual.

S
o

See Approva Form

Go directly to the new 3@,
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Amplification of Low Copy Number (LCN) DNA Samples (< 150 pg/pL) with
Identifiler O

A. Paperwork preparation
The PCR strategy for LCN samples is to do three parallel amplifications.

1. Open the “FBIO” folder on the G drive and click on the “HighSens” folder

followed by the “preamp” folder and the “IDLCNMACR | file.
2. Copy and paste the samples and their concentratio the Rotorgene results
sheet into the RG VALUES sheet in the column d “SAMPLE NAME” and

a. The macro will filter and elimina ues that are less thandpg/
and greater than 30 pd/ and will pMcCe the extraction negatives at the top
of the list with all samples jaM¥eYorder that was specified on the Rotorgene
Values sheet.
b. The data will then be %atically populated into the amplification and
3100 run sheets.
4, Samples with 330 pg{iL ﬁoles should be considered HCN and amplified
separately. Samples \sg&ss than ghgzan only be amplified for sample
n

“RGVALUE". 9
3. Hold the control key and the key “L” or@ 0- IDLCN

databasing. These samples may be added to the sheet

comparisons, not roai
following the m xecution.
a. Copy,th ple name and RG value from the RG VALUES sheet.

b. Pas e into the SAMPLES sheet under the Sample Name and RG
Vv columns at the end.
5. Select DLCN worksheet and type the name of the amplification in cell C1 as
foll »Amonthdateyear.time for example, A011106.1000
a. The sheet will automatically calculate the number of samples that are to be
amplified. This will populate cell C2 of the IDLCN worksheet.
b. The sheet will also calculate the amount of reagents required, and the
dilution factor necessary for the samples.
6. Save the sheet and review.
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TABLE 1: PCR amplification input based on Rotorgene values

RG value at
1:10 dilution | RG value neat pgL Amplification Sheet Dilution
pg/pL
< 0.4 pguL < 4.0 pgfiL Amplify with 31 cycles* Neat =1
< 3.0 pgpL 4.0 pgfuL to 30 pgul | Amplify with 31 Neat =1
> 3.0 pgpL > 30 pg{iL Amplify as?@DNA** As appropriate
* Samples providing less than 20 pg per amplif J@Rare suitable only for comparison,
and can only be amplified with permission pervisor.
** Refer to the STR DNA manual for proc%e
B. Personal Preparation Q
1. Put on a mask, lab coat, hai ing, and gloves.

b. Lab coats may b ycled.

a. Ensure that the cuffs offi#ie lab coat completely cover the arm.
C. Masks, hair co ﬁi‘ and gloves may be disposed after one use.

2. Do not enter room Wthout appropriate attire. Moreover, never touch any
apparatus, benc ith bare hands.

3. Remove glove n answering the phone and touching door handles in order to
maintain ree glove.

4. Do not to change gloves or at least rinse gloves with bleach followed by
ETOHJ{ tamination is suspected.

C. Work Placg:reparation

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.

3. Retrieve clean racks and cap openers, and irradiated microcentrifuge and PCR

tubes and/or plates and molecular biology grade sterile water free of DNAse from
storage or the stratalinker. Autoclaving the reagents is not sufficient to remove all
traces of DNA. Refer to the irradiation protocol for the specific time to apply
radiation for each object or reagent.
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4, If using a PCR plate, place a super pierce strong seal on top of the plate, and place
the plate in the plate adapter on the ABgene heat sealer.

a. Push the heat sealer on top of the plate for 2 seconds.
b. Rotate the plate and reseal for 2 additional seconds.

5. Use PCR tubes compatible with the thermocycler. If using the ABI 9700, use the
ABI or ABgene PCR tubes.

6. Arrange work place to minimize crossover. For example, the sharps waste for tips
should be on one side whereas the fresh filter pipet tip%nd reagents should be on
the opposing side.

7. Position gloves nearby with bIeach/ETOH/waterB@er to facilitate frequent

glove changes and cleaning. Q
D. Sample Preparation
1. Prepare dilutions for each sample if ne y.

a. Centrifuge samples at full s briefly.

b. Line up samples behind | ubes for dilutions.

C. Pipet sample up and do% eral times to thoroughly mix sample. Avoid
vortexing sample anc(aé ssible creation of aerosols.

d. Aliquot sample. Opgn sample tube at a time with a cap opener and
change tips for,e sample. Clean cap opener periodically with 10%
bleach followe 0% ETOH and water.

2. For an IdentifilerTMq cycle amplification, make a 0.2 dilution of the ABI

Positive (A9947q rol at 100 pg/pL (2 pL in 8uL of water). This yields 20

pg/uL of whi will be used.
3. Irradiate will serve as an amplification negative control.
4. Arrange ples in a 96 well rack in precisely the positions they appear on the
shegt.
5. Wif%s step. Ensure that your samples are properly positioned.
E. Master Mix Preparation
1. Retrieve ldentifiler™ primers and reaction mix from the refrigerator, diad

Gold from freezer, and store in a Nalgene cooler on bench.
2. Centrifuge reagents at full speed briefly.
3. Record lot numbers of reagents.
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4. Vortex or pipet the reagents up and down several times to thoroughly mix the

reagents. After vortexing, tap reagent tube on bench to ensure that no sample is
trapped in the cap. Do not vortex TAQ GOLD as it may degrade the enzyme.

5. Consult the pre-calculated excel amplification sheet for the exact amount of
Identifilerd Primers, Reaction mix, and TAQ GOLD, to add. The amount of
reagents for one amplification reaction is listed in Table 2.

6. Once a reagent is added, return the reagent to the Nalgene cooler.

TABLE 2: Identifiler O PCR amplification reagents ‘%% sample

N,

Reagent Per {\

reactio S
Primer mix 2
Reaction mix , 5.

AmpliTaq Gold DNA
Polymerase (5U/uL) ({’SQS uL

MASTERMIX TOTAL (YN 8.0uL

DNA |74 5.0 uL
O&

F. Reagent and sample Aliquo
1. Vortex mastermix
bench to ensur

2. Add 8L of¢

that will

sample

oroughly mix. After vortexing, tap mastermix tube on

0 reagent is trapped in the cap.

ntifilef] mastmix to each tube or well of the 96 well plate

wzed, changing pipette tips and remixing master mix every 16

seal on the plate is piercable.

3. Ad each sample and control to the appropriate PCR tube/well. Change

pip ips every sample and open only one sample tube at a time. Place a sample
tube Into a separate rack after its addition. Prior to immediately adding each
sample or control, pipet each sample or control up and down several times to
thoroughly mix.

4, Close each PCR tube after sample is added. If using a plate, use extreme care to
avoid crossing over the open plate.
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5. Sealing the plate

a. If using a PCR plate, place a super pierce strong seal on top of the plate,
and place the plate in the plate adapter on the ABgene heat sealer.
b. Push the heat sealer on top of the plate for 2 seconds.
C. Rotate the plate and reseal for 2 additional seconds.
d. Label the plate with the A for amplification and the date and time.
(A011104.1300)
6. Return DNA extracts to storage.

%
G. PCR ®\

1. Place plate or sample tubes in the ABI 9700. 0
2. Select User HighSens> Accept> View->scr ppropriate entry ID
—>confirm parameters

| dentifiler 31 cycles: QJ
a 95°C for 11 min Q

b. 28 or 31 cycles:
i. 94°Cfor 1 min- n%
n

ii. 59°C for 2min - ing
iii. 72°C for 1 i ension
C. 60°C for 30 min
d. 4°C soak
3. Select Start g{ter correct volume of 13 uL
4. Record t rmocycler number and place amplification sheet on the bulletin
board. T, er the amplification macro to the Vilma computer in the folder
entifle&."Sdmples waiting to be run”.
5. If y&ae present when the amplification concludes, remove samples from the
thermocyclers and store in the DNA refrigerator in order to conserve the

thermocyclers.

a. Place tubes in a 96 well tray with a cover.

b. Outline the position of the samples and label the tray with the amp date
and time. (Samples amplified in a plate have a label on the plate already.)

C. Store racks/plates in the refrigerator in the samples to the rack labeled

“samples to be run”.
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F. Clean up

1. Wipe entire work area surface and pipets with bleach followed by water and
ETOH.

2. Clean or soak any racks or cap openers with bleach and ETOH.

3. If necessary, replenish the microcentrifuge, PCR, or water tube supply by

irradiating the empty tubes and water tubes for 30, 10, or 45 minutes,
respectively. Consult the irradiation protocol for further details.
4, Turn on the UV lamp in the hood for ten minutes. 6

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 HIGH SENSITIVITY TESTING

5. CAPILLARY ELECTROPHORESIS

DATE EFFECTIVE VERSION PAGE
01-11-2006 1.0 10F 19

3100 Capillary Electrophoresis

A. Personal Preparation

1. Don protective attire only designated for the post-amplification room including
lab coat and gloves.
a. Ensure that the cuffs of the lab coat completely cover arm.
b. Lab coats may be recycled.

2. Do not enter room without appropriate attire. Moreoy, r@ver touch any
apparatus, bench etc. with bare hands. i

3. Remove gloves when answering the phone and @hg door handles in order to
maintain a DNA free glove.

4. Remember to change gloves directly prior t% ling samples.

\»

op of the 3100 computer.

B. Paperwork

Manual Paperwork
1. Open the Sample sheet on th
2. Name the sample sheet as . instrument name month day year underscore
injection folders, for exa e 2041604 _70-74
a. Designate the Q; er numbers based on the information indicated on
the screen ﬁg\ tus view window.
b. One injectu%pnasts of sixteen samples located in two adjacent columns,
and req ne run folder.
C. The d%z Se is cleaned when the capillary is changed. Therefore, the

f capillary injections should equal the number of run folders,
otherwise indicated.

3. Co e 3100 run log with the sample sheet name, run folders utilized, and
the%ﬁﬂber of capillary injections, for example.
4, Select a new sample plate to be used, or if only a few samples require injection,
select a plate with an appropriate number of wells empty.
a. Ensure that the samples are assigned to the corresponding empty wells on
the sample sheet.
b. Label the plate with the sample sheet name.
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5. Complete the cells in the columns of the sample sheet as follows:
a. “Tube label”: label on the PCR tube
b. “Case-Number-Description:” sample name
Each sample name has a suffix describing the injection parameters as
follows:

o “L"=1kV 22 sec, 31 cycle samples low
 “N”=3kV 20 sec, 31 cycle samples optimal
« “H”=6kV 30 sec, 31 cycle samples high

C. “SYS:” the filter to be applied for the system ffied. Identifiler
amplifications are referred to as “I” for the er.
i. You may copy “I” and paste special s in the appropriate cells.
ii. Do not just copy and paste for the&” column.

d. “INJ:” the injection parameters
i. “L”for injections at 1 kV fof 2
ii. “N” for injections at 3 kV 0 sec
iii. “H” for injections at 6 0 sec

e. “RUN:” run folder

f. “IA”: Interpreting ana o will process the case

g. “Amplification:” Th e of the sample’s amplification assay, for
example, AO4 &

h. “Re-injectiory’ ame of the original run in which the sample was
originally inj

6. The sample sig utomatlcally calculates the required amount of HIDI and size

standard to Iquotted.
7. Save excs@vksheet as follows:

Fnee agg My Comp> D:=> Applied Bio>3100> Data Collectior>
3@ et®File name je. HS1092904_45-> Save

8. Prln sample sheet, pages 1-2.

9. Confirm and save the plate record
a. Click on the plate record tab
b. Examine the columns for apparent errors.
C. Save Plate Record

i. File>Save as ¥y computer> D: > Applied Bio> 3100> Data
collection - plate records

ii. Change file type to Text tab delimited

ii. file name is the sample sheet name followed by “.plt”. For example:
HS2092904 45-46.plt click OK.

iv. The message “Does not support workbooks with multiple sheets may
not be compatible with Tab delimited” will appear, click OK

v. A second message “Name.plt.txt may contain features that are not
compatible with Text (Tab delimited)” will appear, click YES
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Automated Macro
1. Use the 3100 sheet linked to the amplification sheet.

2. Complete the sample sheet as specified above in 5a-5h.

a. For re-injections, where some loaded samples do not require re-injection,
only enter an “I” as the SYS for those samples whose data should be
collected.

b. Although the capillaries will fill for all the samples loaded on the plate for

an injection, the data will only be collected for th%e samples with a
system selected.
3. Samples may be manually added to the sample %@ owever, copy and paste

special, values.
4. Confirm and save the plate record as indica}@ove in 9.

Import Plate $
1. Delete any existing plates, then cIic@ import button (or go tefilmport

plate)
2. Select the appropriate file in th@ records folder in the data collection folder,
and chose all files.

3. Confirm settings in the plage e#tor in the tools menu.
a. Double click o@ate name (or go to tedlplate editor)
b. The specifie or Identifiléd (I) should be = G5
C. Confirm thaﬁe correct run module was selected.
31 cvcl ications:
anPOP4 1kV22sec: low injection
ScanPOP4_3kV20sec: optimal injection
. neScanPOP4_6kV30sec: high injection
d. ?%necessary, tab down to select a module for each injectibigbtight
r

n module then press control D to make all injections to have the same
module. Check all your samples then click “OK”.

C. Workplace preparation
1. If using a plate, turn on the heated plate seal apparatus.
2. Turn on the heat blocks for the denature/chill step.

3. Apply 10% bleach followed by 70% ETOH and water to the entire work surface,
pipets and cap openers.

4, Retrieve clean racks and cap openers, tubes and/or plates and molecular biology
grade sterile water free of DNAse (the GIBCO water) from the storage cabinet
below “HS1”

Note: Only use filter tips for pipetting.
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5. Arrange work place to minimize crossover. For example, the sharps waste for tips

should be on one side whereas the fresh filter pipet tips and reagents should be on
the opposing side.

6. Position gloves nearby with bleach/ETOH/water in order to facilitate frequent
glove changes and cleaning

D. Sample preparation
1. Retrieve the amplified samples from the post amp DNA#efrigerator on the shelf
labeled “samples waiting to be run”, LIZ and Identi c ladder from the
post amp reagent refrigerator, and HIDI from the mp reagent freezer.
2. Prepare Pooled samples
a. Centrifuge all tubes at full speed briegb?
b. Label one tube for each sample se e sample name and “abc” to
represent the pooled sample injestan:
C. Take 5 |L of each sample re te, after mixing by pipeting up and down,
and place each aliquot in e PCR tube labeled “abc”.
d. Place each pooled sam ctly next to the third amplification replicate
labeled “c” of each s et.
3. Arrange sample tubes in tlre o¥ler in which they will be placed on the 3100 plate.

Line up the PCR tubeg i 6 well fashion for ease of loading. Witness step:
Confirm the place e%e sample tubes with the names specified on the
sample sheet.

4, For 31 cycle sa
a. Prepe\’é‘j astermix for samples and negative controls plus two as

In Table 1B and on the sample sheet

SDeg
|§K6 uL of HIDI per sample (DNA iS10% (12%) of total vol)

‘ {\ .375 pL of LIZ per sample

. Aliquot 45 pL of mastermix to each well

b. Prepare a separate mastermix for allelic ladders and controls
i. Add 14.6 pL of HIDI to each AL and PE.
ii. Add 0.375 pL of LIZ to each Al and PE.
iii. Add 15 pL of mastermix for each AL and PE.
5. Aliquot 5 pL of each sample and negative control from the PCR plate or tubes to
the 3100 plate into the exact same position.
a. You may use a multichannel pipette.
b. If pipetting from a 96 well PCR plate, pierce the seal.
C. Load at least 10 pL of HIDI in any wells without a sample, but are in

an injection that is being utilized.
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6. Allelic Ladders and Positive Controls
a. In order to simplify re-injections at high parameters and avoid re-

aliquotting of samples, load the allelic ladder and positive control at two
different dilutions in each injection.
b. For optimal and low parameter injections add the following:
i. 1pL ofa1/10 or 0.1 dilution of PE (2Luin 18 pL water)
ii. 0.5 pL of allelic ladder or 1 u of ¥z or 0.5 dilution of AL (2 ju of

ladder in 2 L of water)
C. For high parameter injections add the followi %
i. 1L ofa 1/20 or 0.05 dilution (2IUPE in water)
ii. 0.3 pL of allelic ladder or fuL 3/10 or tion of AL (1.AL AL

in 3.5 L water)

TABLE 1: 31 CYCLE SAMPLES , @

Injection | Samples| LIZ for HIDI for PEs 100 pg LIZ for | HIDI
Parameters| and samples | samples ( ALs for ALs
negs | and negs| and nemb and PEs| and PEs

1kv22sec] 5pL | 0375ul  446ullr  o5ul  1pLofo.lfil  0.378uL  14.4puL
3 kV 20 sec 5puL 0.375pull vyl 0.5uL  1pL of 0.1di0.375uL| 14.6 puL
6kv30sec/] 5uL | 0.375pull X¥¥6pull  03ull* 1uL of 0.05/dd.375uL | 14.6 puL
*1uL of 1.2 pL ladder in 2.8 puL wat N

E. Denature/Cool Sam

1. Add sept \over plate.
2. Centrifu ate for 1 minute at 1000 rpm.

3. Ch e if the temperatures for heat plates were recorded for the day. If they
hav been recorded do so now.

4, Heat™late at 95°C for 5 minutes in a heat block

5. Snap cool plate at 4°C in the second block

6. Centrifuge plate for 1 min at 1000 rpm.

7. This process may also be done using a programmed thermocycler.
F. Record lot numbers of reagents
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G. Sample Storage
1. PCR plate

a. Place a super pierce strong seal on top of the plate, and place the plate in
the plate adapter on the ABgene heat sealer.

b. Push the heat sealer on top of the plate for 2 seconds.

C. Rotate the plate and reseal for 2 additional seconds

d. Place plate in the post amp DNA refrigerator on the section of the top

shelf labeled “samples already ran” in chronologieal order
2. PCR tubes

a. Place tubes in the order in which they werey ed in a 96 well rack with
a cover.
b. Label the cover with the name of the jgjgction and out line the place of

ver.
erator on the top shelf labeled
| order.

where the samples are located on
C. Place rack in the post amp DNA

samples already ran in chror@i

H. Preparation of 3100 QQ
1. Change water and the buffe(l't/ machine: Dolébte capillaries outside
solution for very long.

a. Change buffer ter daily or every 12 injections.

b. Use only store ht DNAse free molecular biology grade water, (for
example GIP§O water).
i. Make @t dilution of the 10X buffer in a 50 ml conical tube.
i. Fo or one buffer change : mix 2.5ml of buffer with 22.5ml of

@o water and vortex well
ii'(a r 50ml or two changes: take 5ml buffer in 45ml Gibco water and
ortex well.
. Write 1X buffer, initial, date and Lot# on the tube and store in post-
amp reagent refrigerator if extra buffer remains.
C. Rinse each chamber, dry thoroughly, and fill buffer and water in
appropriate chambers as labeled on the 3100 machine. Add buffer to the
anode chamber (the jar below the lower pump block) as well.

d. Ensure there are no drops of liquid around the septa or above the mark in
the chamber. Clean with Kim wipes while preventing lint from entering
the water.

e. Change the septa every fifty runs or as needed. Septa that appear dirty or

feel tacky should be changed. Record the change in log book.
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2. Check POP4 expiration date and amount and refill if necessary.
a. POP4 expires after 7 days. Follow the change polymer wizard to refresh
the POP4. Record change of POP4 in the log book.
b. Clean the block every other time the polymer is changed. Record block
cleaning in the log book. Refer to the pump block cleaning procedure.
C. 0.6 mL of POP4 fills one 96 well plate or 6 injections.
d. Ensure that no bubbles are in the upper or lower pump block or the

syringe. If bubbles are located, run the remove t%ble wizard within the
change polymer wizard.

3. To manually warm up the oven, open 3100 Colle oftware on desktop:
Instrument >manual control Zoven >s mmand -3et
temperature -60° - send command

4, Loading the plate following centrifugation

a. Place plate on black tray with th eII on the sample tray
corresponding to the Al well@athe black tray.

b. Place white cover over tra
securely. Test the fit, b

e sure it snaps into place and is on

g the apparatus with one hand on top while
placing your other ha% w the apparatus.

C. Place the tray ap tu¥’in the 3100 with the notch facing backwards. This

right is “B”.

5. Linking plates:
a. Highli

sC

p
is the only orie § feasible.
d. The tray poggK the left is referred to as “A” and the position on the

r imported plate then click on the yellow plate on the
N\ It should link and turn green.
€ message “one or more plate wells are missing information, and
ill be skipped...”
CIick okay if indeed wells are skipped.
iii. If necessary, unlink the plate record, double click on the plate record
name, and make corrections. Link the plate again.
b. Verify that the plate has been linked.
i. Run instrument button in toolbar is enabled.
il. Plate position indicator for the linked plate becomes green.
iii. Plate record moves from the pending plate records table to the linked
plate records table.
C. Unlinking the Plate
i. Inthe plate record table in the plate view page, select the plate record.
ii. Click unlink
d. Before initiating run, confirm run order as specified below.
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6. Run Scheduling: Run view page
a. Select a row for any run, and the corresponding wells to be injected for
that run to will be highlighted.
b. Sample run order

i. Order the plates are linked and then,

ii. Alphanumeric by run module name with numerics scheduled first
followed by upper case and then lower case.

iii. Example:

a) plate A before Plate B if plate A linked

b) Within plate A, low injection (1 kV) f d by optimal (3 kV)
and then high (6 kV).

c) Multiple injections within Wellswn before the next set of wells

iv. Deleted Runs may be resched
a) The run scheduler re-initi&l every time you use the plate editor
to link/unlink a plate, %ﬁe new plate record, or edit an existing
plate. Q:
b) If you delete run iated with a plate, and then use the plate
editor, the del@ns will be rescheduled. Remove any unwanted

runs in the window.

Ca%f@se indicator

15 1

2
.

C. S \e\d runs are displayed in table in order.
I. lect a run by clicking on the row in the table.

{‘ y positioning the pointer over an individual cell, the name of the
E iii

sample is displayed.
iii. Plate image provides a visual representation of the physical sample
layout for the selected run.

iv. Once a run has begun, the cells representing the capillaries in use turn
blue.
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d. Delete Button

i. Selectarunand tﬁ%gck delete to remove run from the list of

scheduled runs,
ii. Therunis r@eted from the plate record.

7. Starting the Run
a. Select th n run instrument button in the toolbar.

b. The s checks for available space.
I. database is not full, the run initiates.
il he database is full, follow th&eleanup the database” procedure
c. ﬁ e green arrow for go.
?’H Check the run view to verify if the correct samples are highlighted and
are being injected, and to confirm the injection order.
ii. Injections are ordered alphanumerically.
iii. Check the run status view and observe the currect.
iv. If the current fluctuates, a bubble may be present in the pop: go to
change pop wizard and bubble trouble shooting.

8. Record Run(s) In Log Book
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Monitoring the Run
In the status window, ensure that the current does not fluctuate.

1. The pH of the buffer may not be optimal causing the current to drop; change
buffer with a fresh solution
2. Bubble in the polymer; check pump block for bubbles and run the remove bubble
wizard within the change polymer wizard.
J. Clean up

post amp laboratory remains in the post-amp labora owever, reagents and

1. Ensure that all reagents and equipment, including protgetive gear, utilized in the
equipment may be transferred from the pre-amp ti &t-amp area.

2. During the scheduled laboratory cleanup perio nge the septa on the buffer
chambers every two weeks.

3. Wipe entire work area surface and pipets leach followed by ETOH and
water.

4. Clean work surface, pipets, racks a ap openers with bleach followed by
ETOH. Replenish the microcentri be supply by irradiating the tubes for 30

minutes.
5. The ABI 3100 should only b d down with deionized water and a Kimwipe.

Data Access and Archive 8\

A. Collection of data UQQ?*)O
1. Sample nd Plate Records are located in
D:\Appligebiot3100\DataCollection and are named as follows:

a. ple Sheets: instrument month day year_run folder-run folder
b. ate Records: instrument month day year_run folder-run folder
C. Example: HS1041405_70-73

2. The run folder located in D:\Appliedbio\3100\DataExtractor\Run folder is named
as follows: Run_instrument_year_month_day_foldean_HS1 2005 _04-14_ 70

3. The following files are contained within the run folder:

Text document of an analysis log: Run folder name_analysis

Text document: analysis log: instrument date_run folder

Text document of an extraction log: Run folder name_extraction

Sample files:

i. FSA or GeneScan if analyzed

ii. Sample Name (sample #) well position_capillary #

apop
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4. Analysis may be conducted on the 3100s directly or on one of the analysis
stations in the office area.
5. Archive the run files from the 3100 computers.
a. Drag the relevant run folders on HS1 or HS2 as well as the sample sheets
and plate records to the “Share on Vilma” folder on the desktop.
b. On the Vilma computer, in Windows Explorer, drag the relevant files from
the share folder on the desktop to a USB jump drive.
C. After confirming that the files are on the drive, dgkete the files from the
share folder.
6. Transport run files to working folder at High sensiti nalysis stations
a. In Windows Explorer, drag the relevant from the USB drive to the
working folder on the desktop.
b. After confirming that the files are o esktop, delete the files from the
jump drive.

plate record. Place the rel sample sheet, plate record, and run folders
in the folder.
d. For an Identifiler] runf gna#yze each injection or run folder separately.

C. Create a new folder in win@ex lorer with the name of the relevant

e. In addition to the re{g run folders, sample sheet, and plate record, the
major folder s ntain the GeneScan projects as well as the
Genotyper files:

g. Transport tlyieNolders to the working folder on HS analysis computer
one for t al review. The responsibility for this data transfer falls with

the ana% ho edits the run.

B. Permanent A@Qe

1. Arci Il runs, sample and Genotyper files following review of the data, on

High\Sensitivity Analysis 1 and 2.

a. In Windows Explorer, drag the relevant files to the archive 1 folder (HS1)
and the archive 2 folder (HS2).

b. The responsibility to archive the reviewed runs lies with the technical
reviewer.

C. Within the archive folder, the folders will appear alpha-numerically.
Therefore, all HS1 folders will precede all HS2 folders.

d. Similarly, all extraction sheets will precede the HS folders and all

guantitation files will appear last.
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2. Every Friday, the entire contents of HS1 is automatically archived to an external

hard drive, creating three copies, HS1 hard drive, HS2 hard drive, and the external
hard drive of current data.

3. Moreover, every three months, archive data that is at least three months old to
CDs.
a. Make two identical copies of each CD and label with first-last date.

b. One CD is stored at Bellevue and the other at 520.
C. The responsibility of the CD archive is a QC fun%)n assigned with the
rotational duties.
d. Transfer of files to CD
i.  When available, always utilize a C ot a CD-RW for data
archive

ii. Toformata CD-R or CD-RW ctCD:

iii. Inserta blank CD-R or CD-@SC into the CD-RW drive.

iv. Wait for the program E CD Creator # launch itself.

v. If Easy CD Creator 4 ot open within 30 seconds, the Adaptec
DirectCD Wizard opened directly from the STARENuU in
the Programscaé}/ under the headibgrectCD.

viii. Click Nex# Drive Information window will open.

iX. Clic@ heFormat Disc window will open.

x. Clic The Name Your Disavindow will open. Name the
di follows: 1 date-last date: 041405-07-15-05

Finish. You will receive the message, “Disc in Drive _: has
«KQ een successfully formatted.”

vi. Click DATA.
vii. Click DIRE@D. The Adaptec DirectCD Wizardwill open.

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).
xiii. You can save onto it from a program’s file menu or you can
add/delete files to/from the disc through My Computer, Windows
Explorer, etc.
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C. Editing of stored runs

1. Refer to the analysis section for editing guidelines.

2. Edits may be applied to runs in the archive folder. However, the run must be
saved onto HS1 archive, HS2 archive, as well as the external hard drive.

3. If editing must be performed on runs already burned to the CD-R, do the
following:
a. Find the desired CD-R disk at the analysis network area and copy all of its

contents to a folder entitled “Temp Archive” on t%desktop of one of the
analysis workstations.

b. Following editing, re-burn two new CD-R di @ncludlng all of the
contents of the temporary working file. 6

C. Store one CD-Rs will replace the one analysis network area and the
other will replace the backup locat 20.

d. After the original disks are repla@\th the two new disks, the original
disks should be destroyed ( réak into two or feed into an appropriate
shredder) and discarded.

e. After new copies of disk@ been burned, delete all of the files from the
Temp Archive folder ¢nyihe’desktop.

\N

Cleaning the Pump Block aB nging POP

A. Removing the Upper

1 Set Plunge the “Home Position”

2. Remove rsXrlnge support from the upper polymer block
3. Remoy, syringes from the upper polymer block

4 Re the array from the upper polymer block

NOTE: Be Very CAREFUL removing the array!

In order to remove the array you must first unscrew the laser cover and unscrew
the fitting attached to the polymer block. Gently pull the array from the block
making sure not to lose the plastic ferrule fitted over the array connection.

5. Disconnect the peak tubing from the lower polymer block

6. Remove the upper polymer block from the instrument
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B. Cleaning the Upper Polymer Block

1.
2.

Rinse all the fittings with the deionized bottled water

Thread the 6-mm plastic syringe into the reserve syringe fitting and flush with
room temp. dH20. Force the dH20 out each opening by sealing them with your
fingers.

Visually inspect the block for dried POP4 (white residue). Continue to flush with
dH20 till no more POP4 can be seen. Channel inside the block should be clear
not hazy.

Rinse the outside of the block and all the fittings wit @o dH20.

Wipe the outside of the block dry with a Kimwipe e the vacuum pump to
force air through the channel inside the blow# lock has been

thoroughly dried, re-examineit for dried POP4 (\Nieresidue or haze)

NOTE: BLOCK MUST BE DRY BEFO@EPLACING IT INTO THE
INSTRUMENT

C. Reinstalling the Upper Polymer Bloc

1.
2.

3.
4.

C
1
2.
3.
4
5
6
7

Reconnect the peek tubing kQower polymer block

Reinstall the cleaned resepve #d array-fill syringes. The reserve syringe should
be filled to ~2.5mL wi 4 and the array-fill should be filled all the way.
Reinstall the capillary (see below)

Reconnect the syr@ support

Remov peek tube and fitting from the upper polymer block

Re og e lower block by pulling straight out

Rin%al the fittings with room temp. Gibco dH20

Rinsé the buffer valve with the Gibco dH20 while moving it in and out

Thread the 6mm plastic syringe into the peeking tube fitting and flush with dH20
Wipe the outside of the block dry with a Kimwipe and use the vacuum pump to

force air through the channel inside the blo@¥en the block has been
thoroughly dried, re-examineit for dried POP4 (white residue or haze)

leaning the Loww&er Block
. Make sg&é{t e buffer valve is open (in up position)

NOTE: BLOCK MUST BE DRY BEFORE REPLACING IT INTO THE
INSTRUMENT

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 HIGH SENSITIVITY TESTING

5. CAPILLARY ELECTROPHORESIS

DATE EFFECTIVE VERSION PAGE
01-11-2006 1.0 150F 19

D. Reinstalling the Lower Polymer Block
1. Buffer valve must be open (the up position) before reinstalling
2. Reconnect the peek tubing. Be sure to butt the tube against the stop before
tightening the fitting.

E. Reconnecting the Capillary Array

1. With the polymer block pulled out about an inch reinsert the capillary array with
plastic ferrule into the block.

2. Push the block all the way back into the instrument gn the laser window
before screwing the tubing into the block.

3. Once the laser window is in place, tighten the into the polymer block.

NOTE: MAKE SURE ALL TUBINGS (I ING THE ARRAY) ARE
SECURELY ATTACHED B PROCEEDING*

F. Changing the POP4
1. Set the syringes to the “Home n” using Change POP4 Wizard.

2. The reserve syringe and arrﬁa! yringe (250-uL) must be cleaned with Gibco
dH20 before new POP4 can i added.

3. Sowly push out the ol %4 in both syringes

4. Rinse the outside qf t @ringes with the Gibco water and dry off. Be careful
with the tip. Ifitc s |loose do not put it back into the instrument.

5. Suck up the Gib ter with the syringes and slowly push the water out. This
will flush out d POP4. NEVER PULL THE PLUNGERS OUT OF THE
GLASS SY ES. If you see dried POP4 (white residue or haze) within the
syringe inue to flush with Gibco water till it is gone.

6. For a{Q ringe suck up a small amount (a few drops) of the new POP4 and
inv%ﬁe syringe. Use this little amount a POP4 to coat the entire inside of the
syringe. Do this slowly and push it back out. This will lubricate the inside of the
syringe while removing any residual water that could dilute the POPA4.

7. Fill the reserve syringe to 2.5mL and fill the array-fill syringe.

Once the instrument is cleaned, reassembled, and POP4 replaced perform a Spatial
Calibration according to the casework manual.
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Cleanup Database Utility

The Cleanup Database utility deletes the processed frame data and all associated run information,
such as plate records and run data stored in the 3100 Data Collection software database. It makes
room for new run datd&efore running the utility, be sure that all runs have been extracted

from the database.

1. Make sure that the OrbixWeb Daemon and AE server are rynging.

2. Quit the 3100 Data Collection Software.

3. Using Window NT Explorer, navigate to the following di@v: D: Applied Bio/ 3100/
Bin.

4, Locate and double-clickleanUpDB.bat. The utility ta few seconds to complete.

5. Shut down and then relaunch OrbixWeb DaemoRN&Jou do not perform this step, any
new run data will not be saved to the databas

6. Following cleanup of the database, the su@yuent run folder is designated as run folder
number 1.

W
3100 Troubleshooting K
«O

A. Data Problems
1. Many artifacts i mple
a. Secon{ady structure present. Sample not denatured properly.
b. Cl2dnyump block and change polymer to refresh the urea environment.
C. ure chill samples.

2. Decgasing peak heights in all samples.

a. Poor quality formamide or sample environment very ionic.
b. Realiquot samples with fresh HIDI
3. Individual injections run at varying speeds. For example, the scan number where

the 100 bp size standard appears significantly differs from one injection to
another, usually appearing earlier. When laboratory temperatures are warm, the
run will occur much faster affecting sizing.

a. Redefine size standard.

b. If this fails, reinject.

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 HIGH SENSITIVITY TESTING

5. CAPILLARY ELECTROPHORESIS

DATE EFFECTIVE VERSION PAGE
01-11-2006 1.0 17 OF 19
4, Loss of resolution of peaks
a. Capillary failure.
b. Change Capillary. Refer to capillary change wizard and record change in
log book
5. An off ladder peak appears to be a pull up, but it is not exactly the same basepair
as the true peak.
a. Matrix over-subtraction. Usually in the green ch?%nel, the true peak is
overblown and is split.
b. Pull up peaks appear in the blue and the r nnels.
C. In the yellow channel, there is a negativ k at the base pairs of the true

d. Remove off ladder peaks as ma% subtraction
6. Peaks overblown and running as of der alleles

a. More than 100 pg of sam lified.

b. Rerun samples at lowe on parameters

C. Or rerun samples Witﬂl/ pL

7. Pull up peaks K

a. Colors bleegg*g other colors

peak, however immediately to the rig%‘ to the left are off ladder peaks.

b. Re-run mat

8. Spikes in the% opherogram
a. C In the polymer solution due to the polymer warming and
c aling from fluctuations in the room temperature.
b. Q nge the polymer.

9. Spikgs in electropherogram and artifacts

a. Arcing: water around the buffer chambers
b. Clean chambers
C. Beware of drops accumulating around the septa.

10. Split peaks

a. Lower pump block is in the process of burning out due to the formation of
a bubble.
b. Clean the block.
11. Increasing number of spurious alleles
a. Stop laboratory work under advisement of technical leader.
b. Implement a major laboratory clean-up.
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B. General Problems
1. Fatal Errors
a. Close collection software.
b. Restart collection software
2. Do not open the 3100 door before the tray if stopped.
3. 3100 not cooperating

Have patience. Machine will perform functions slowly.

C. Recovering Data if Autoextraction Fails Q\%

Observation: 0

No folder in extracted data folder.

@’0

The data was not extracted.

Recommended actions: QQ

1. Ensure that the Orbix W [galfnon and AEServer are running.
2. Quit the data collectl
3

Select Start>Appli tems’)>3100 UtilitiEstractor Utility.

a. Selecta ru runs to extract.

b. Runs be extracted will be listed as “extractable”.
Do not extra S with NOT extractable status.

o0k

Click ext
The da be extracted to the location defined, for example:
D:/ \ i0/3100/Data Extractor/Extracted Runs/
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D. Shutter Problems

Observation:

First peak big, last small and in between a flat line for the spatial calibration or noisy line
with very low intensity, which equals to no signal from the laser. No clicking shutter
noise during spatial calibration or when the shutter is manually opened and closed from
the manual control window.

Cause: %
>

Stuck shutter, due to heat. 0

Recommended action: Q
O

1. Close the 3100 Collection Software.

2. Go to Sartmenu.

3. Go onto Applied Biosystems QJ

4, Go onto 3100 Service Q

5. Click on 3100 Diagnostic. Q

6. Click on Calibration Discoverg.

7. Click on CCD Calibration

8. Click on Run Calibrati n@dulefrom D: Firmware/ Diagnostics/ Service Tools/
Module 16 Cap/ Shut Fest 960.matick Open if you have to put in the test’s
directory on the D giVye

9. Wait and listen f clicking shutter noise while the green light on the
instrument is g.

10. Ifyouca ar the sound repeat steps 7-8.

11. Click on@n

12. Cli urn.

13. Clic Exit
14.  Opert 3100 Collection Software.
15.  Perform Spatial Calibration.
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GeneScan Analysis

For a regular 3100 run all collected data will have been auto analyzed based on the default
settings (see below). Use manual analysis if the auto analysis did not take place.

A. Access to GeneScan
On the desktop open the GeneScan Program
File> new> project button. Projeetadd sample file> data e tr@ob look for your
run folder. \
Double click on each folder and click the “Add All” button all files have been

added. Click the finish button.
Click on “parameter button” LIZAnalysisParamet rpﬁ

Click on “size standards” LIZ-250-340.szs é

B. Analysis Settings %
1. Analysis parameter range:

a. Double click on the fir @1 e such as the allelic ladder. This will open a
separate window Wit?‘% ample’s raw data. Alternatively, select the
samples and ViewRaw'data.

b. Scrollto the b @ this window where the orange peaks will be visible
as well as the mWutes, size, peak area, and datapoints.

C. Locate the %p LIZ standard, and set the analysis parameters to initiate
approxi @y 25 data points prior to this 75 bp LIZ standard datapoint.

500 bp LIZ standard and set the analysis parameters to end

ately 25 data points beyond the 500 bp size standard datapoint.

t this process for the middle and the last sample files to ensure that

js analysis range includes all of the 75 and the 500 LIZ standards for all

samples in that injection. (This step is a preview to step C below.)

2. Size Call Range:

Min: 75
Max: 500
3. Data Processing: Light Smoothing
4. Size Calling Method: Local Southern Method
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5. Peak Detection

a. Peak Amplitude Thresholds:

I. Blue, Green, Red, Yellow, Orange: 75 RFUs. Thus, only peaks that are
at least 75 RFUs are considered alleles.

ii. Orange may be lowered to 25 RFUs

Minimum Peak half width: 2 pts

Peak window size: 15

Polynomial degree: 3

Slope threshold for peak start 0.0 \6

Slope threshold for peak end: 0.0 @

6. Baselining window size: 251 pts

7 Auto Analysis only: Size standard LIZ-ZSO-%

~Po0CT

2. Check the size standard for corr k calls:
i. Windows> results contrcg anels 8 Buick tile “on”
ii. Highlight the first 8 ora% e standards and click the display button.
lii. See Figure 1 for corrit |adels. Do not assign values to the 250bp or the 340
bp peaks.
3. File> save project a3 close the program. (it will save as a pr)file

C.  Analysis Q
1. Click upper left corner to highligk@lo s then click the analyze button.

Flgure 1 IdentlfllerTM LIZ Ora%éze Standard
mmmmmamwm mmmmsmma‘wmﬁum&uzha&ﬁ&ﬁﬁm
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¥
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D. If a sample fails to be analyzed
1. Select sample and VienRaw
2. If there is no evidence of peaks, the injection failed, re-inject.
3. If peaks are present continue
a. Check the height of the orange size standard. Lower the threshold to 25
RFU is necessary.
b. Similar to Bla and B1b, observe where the first orange size standard is

located in the sample, not the ladder, and start the analysis parameters
approximately 25 bp less than that datapoint.
C. If the baseline of the orange size standart@sy, raise the RFU threshold

of the orange to above the noise level.
d. Alternatively, redefine the size standwlect the size standard column

in the sample and Define new.
i. The orange peaks will apped at the appropriate peak, type the

label in the column (see e Tor correct values).
ii. Save the standard as t e of the sample for example.
iii. If the software crash se the project and open the size standard

project and define(flrg andard according to the relevant sample and
save the redefir@ ndard in the size standard folder.

E. Save the project
1. Save the project a@ pIate record name-run folder.
2. For example if ate record is HS1041405 70-75. The GeneScan project for

one |nject|on be HS1041405_70.
&

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 HIGH SENSITIVITY TESTING

6. STRANALYSIS

DATE EFFECTIVE VERSION PAGE
01-11-2006 1.0 4 0F 11
Genotyper

The Genotyper step will assign allele calls to the labeled peaks based on the category list and the
allelic ladder off-sets.

A. Importing data and allele call assignment
1 Open Genotyping program on the Desktop.

2: File = Import from GeneScan fit2¢ choose your fil&Fi i%
3. Double click on the appropriate macro (HS Identifil% 0)
4.

In order for the macro to run more quickly, if the ry window is not
collapsed such that each offset is visible, adju@ollowing. While in the main
window view in the category window, clic ategory and control A to select
all the categories. Then under view select pse categories.

5. Save file as the plate record and the yu er and the injection parameter
as follows: HS1041405_70N or H S@s appropriate.

B. Modifying the allelic ladder categor
If you receive the error message “Cofilg not complete your request because the labeled

peak could not be found,” it meaﬁt t the allelic ladder failed. Before the macro is
rerun, the following two par @' of the ladder categories can be modified:

1. Open the categoriedwirtdow to see where the ladder failed.

2. Confirm this wit lot window.

3. Expand the off f the first allele in the ladder to include the peak in the ladder.
a. In ‘Q@ gory window, highlight the category.

ry>Edit category>type in expanded offsetReplace

—>show main window select the calculate offset for the relevant

us to confirm that expanding the offsets was beneficial.

4, Altermatively, if the baseline is noisy the RFU for the ladder must be raised in
order to assign the correct allele.
a. Category> Edit category> select the box with height of at least and type

in appropriate heigktReplace

b. Rerun the macro.
C. Viewing samples
1. View-> show main window, highlight all samples
2. View—> show plot window, analyze results and fill out edjtsheet.

3. Plot scan range for ID is approximately 2800 — 7000 or 90 bp to 370 bp.
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D. Sample sorting

View->Dye lane sortingpfile name and dye color in ascending order.

E. To closely examine peaks
For many loci it is necessary to zoom in as described to evaluate a low peak or double
check on an editing step.
1. Point the mouse over the relevant area, and selec&xz®om in selected range.

2. View—>zoom to the plot settings. \%

F. Detection of rare alleles
A peak will be labeled “OL allele?” if the peak is outsi defined allele range or is not
present in the allelic ladder. This peak might be ,” previously unreported allele.
OL alleles should be OL in all PCR aliquots really a new allele and not an
electrophoresis artifact.

G. Click History Q
This command will display all peaks t re manually removed.
View->Plot Options> Label options)(s'l/ labels if they were manually remove@K

H. Save file as the plate record run folder and the injection parameter as
follows: HS1041405 70L, N, E as appropriate.
1. L=1kV22seconH nd HS2 and 3 kV 10 sec on Stars, Stripes, and Rudy
2. N=3KkV 20 sec @
3. H=6kV 30 sec

call review\ e sure not to remove any labels for potential DNA alleles. All edits must
have a referfence point on the editing sheet. When in doubt leave the peak labeled for
review. Mixture samples must be edited conservatively and only electrophoresis artifacts
can be eliminated. Peaks in stutter positions cannot be edited for mixtures.

Editing of Gen@flles
Electroph%ﬁeii< d PCR artifacts can be manually removed in order to simplify the allele

1. Stutter (1-4bp smaller than the main allele)
a. The Identifilef] Macro has an automatic stutter filter for each locus (see
appendix for stutter values)
b. Low Copy Number DNA samples have been shown to display increased

stutter (Whitaker et al 2001). For single source samples, peaks below 20%
of the main allele can be removed as stutter.
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C. Peaks 1-4bp bigger than the main allele might be plus stutter but this is
very rare.

d. If the main allele has an additional label prior to the main allele label (e.g.
a shoulder peak, 1bp less in size) this peak will be used for stutter
percentage calculation and the stutter might not have been automatically
removed. In this case, the stutter peak can also be removed for mixtures.

e. Peaks that are overblown with RFUs above 6000, and thus their peak
height has plateaued, will often have a stutter ankthat will be more than
20% of the main peak.

i. If the sample is robust for all loci, re-in; sample with low
injection parameters or dilute the sa ccordingly, refer to step “L”
below.

longer amplicons are not ap or have very low RFUs, the sample

ii. For LCN DNA samples, howev;&%e sample is degraded and the
should not be re-inject::%ﬁa the long amplificons will no longer be

visible. Alternatively, t er peaks for the alleles above 6000
RFUs may be remO\% t only if the sample is not a mixture.

2. Split peaks

a. N bands due tg i plete non nucleotide template A addition should not
occur for sam ith low amounts of DNA

b. However, fo400 pg samples amplified for 31 cycles especially the low
molecula ht loci could have incomplete A addition and should be
edited ch.

C. Spli %a s can also be an electrophoresis artifact and attributed to an
o&wn allele. Additional labels can be edited out.

?'Split peaks may occur in overblown samples or amplicons due to matrix
over-subtraction. For example, an overblown green peak may dip at the
top where a pull up peak is present in blue and in red. The yellow peak
will also display over-subtraction with a dip at the peak’s crest.

3. Non-specific Artifacts
a. Dye artifacts commonly occur in the beginning of the green, blue, and the
yellow loci right after the primer peaks (Applied Biosystems 2004 a and
b).
b. These artifacts may or may not appear in all samples, but are particularly

apparent in samples with little or no DNA such as the negative controls.
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4, Spikes and pull up

a. Generally, a spike is an electrophoresis artifact that is present in all colors.
For Identifilef] a spike may appear in the red or green, but not be readily
apparent in the other colors. However, zoom in and confirm the spike.

b. Pull up is a matrix or “spectral” artifact that is caused by insufficient color
overlap subtraction if a peak is very high. The label in the other color will
have a basepair size very close to the real allele in the other color. The
peak that is considered an artifact or “pull up” witkalways be shorter than
the original, true peak. With Identifiler, it is p(ﬁto for a particularly
high stutter peak in for example blue or gr create pull up in red or
orange. 6

C. Matrix artifacts could also be manifes& a raised baseline between two
high peaks or an indentation of a | eak over another large peak.

Labels placed on such artifacts removed.

5. Spurious alleles or drop ins
a. Drop-ins are likely due amination either present in the sample

before it reaches the Gt( tory or due to the lab processes.

b. Drop-ins very oftengre ¥iot labeled as an “off ladder” allele.

C. Spurious allel @ ot be edited during the Genotyper procedure but must
be dealt wit :RQ Interpretation level.

All manual removals of labels must be documented on the editing sheet. This sheet
also serves as do mAn ation for the technical review. Check the appendix for the correct
peak assignmen(&\each allelic ladder and the expected genotype of the positive control.

J. Printing s g)

1. Dis all samples and the positive and negative controls with basepairs, peak
heights, and category names, and the relevant allelic ladder with the basepairs and
category names only.

a. Highlight all samples except Ladder and go to Anatpschange labels
- select peak heights, basepairs, and category names.

b. Highlight the relevant allelic Ladder and go to Analylishange labels
-> select basepairs and category names.

2. Display only the allelic ladder used for the macro if more than one allelic ladder is
apparent. Highlight the extra allelic ladder and select2Qiit.
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Print the electropherogram for the controls as follows:
a. In the main view window, highlight the ladder, and all the controls.
Highlight all colors including orange.
b. View the plot window and ensure that all alleles in the ladder are apparent
refer to step C3a-b.
C. File> page set up Orientatiorr> Portrait> properties butto» multipage
printing—>click on “2up™>click “more” button>scaling =105, click
OK->0K
d. File=> print> OK->0K %
Once printed, ensure that all alleles in the Iadder@beled. Manually enter the
basepair size if necessary and initial and date.
For LCN samples only, sort samples by dye&ﬁrst and sample info, and select
samples from one case at a time or all ca gether, and print as a multipage
document at 80% in order to examine % of a sample concurrently. Print the
basepairs, peak heights, and the ¢ ry names. In order to fit all colors of the
profile on two pages, print param ay need to be set as low as 55%.

K. Printing the Table ( ]
: thefladder

1

2.
3.

No ok

File=> page set up Or tion> Landscape properties butto® Multipage
Printing—>select 4

Click on More b scaling 58 click Ok OK->0K

File> print= K

The tabl e cleared under Analgsidear table

The tabl be recreated under TatA@pend to table

Select all samples includi
Table> append tabb@show table window

L. Assay fina%ﬂ'on and/or sample reruns

Enter the 3

0 run date and time into the database.

Complete an assay resolution sheet for future action.

1.
2.

Place the resolution sheet on the bulletin board in the post amp room.

If all the samples are very overblown or very low, do not edit the
electropherogram, but simply complete an resolution sheet and indicate that all
samples will be rerun with modified loading and/or injection conditions.

All samples must be rerun if no allelic ladder is of sufficient quality to run the
macro.
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4. If the positive or negative controls fail and an electrophoresis problem is

suspected as the cause for the failure, the controls can be rerun to test them again.
A sample set can pass, if the negative controls pass the rerun. A sample set must
have a valid positive control as an electrophoresis control. If the positive control
passes the rerun all samples must be rerun together with the control, unless for
unrelated reasons a second positive control happened to be present in the first run.

5. If only some samples are overblown, edit the run, but remove all peaks for the

samples that must be re-injected. \%
M. Re-injection guidelines %

1. All controls must be re-injected for all rerun congMighs that are at a higher
parameter. For reruns that are lower than thgy®idinal injection, only a positive
control must be re-injected. %

2. If peaks are evident, but are below the%old of detection, 75 RFUSs, re-inject
the samples at 6 kV and 30 second LCN DNA samples.

3. For LCN DNA samples, if the pe over blown at some but not all loci, re-
inject samples at 1 kV and 22 S.

4, For LCN DNA samples, if th le is very overblown with peak heights above
6000 RFUs for the blue orgre® loci and at least above 2000 RFU for the yellow
or red loci, re-aliquot ple at a 0.1 dilution and inject at 1 kV 22 seconds.

5.

off ladder, re-aliqu UL (LCN DNA) of the sample and inject at 1 kV and 22

seconds.
AQ’

If the sample is ov%rb at a homozygote loci in blue or green causing it to run
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Profile Production

A. For each amplification set create a spreadsheet using a macro to compile the composite
profiles.
1. This may include injections from different runs if a replicate sample had required
re-injection due to a failed size standard for example.
2. Having all the data from an amplification in one spreadsheet facilitates detection
of contamination.

B. Composite Profile Macro ®\%

1. Create a Genotyper table with six Alleles per Loc
a. Ensure that all relevant samples are sel éin the main window
b Select Analysis. Clear table @6
C. Select Table, Set up table Label ®Ns
d. Set the number of peaks per cat y 1o 6
e OK - OK - Table- Append @e
f. Views- Show Table Wi %
g. Edit- Select All- Edit
2. Profile Generation spreadsh acro
(HIGHSENS\SHEETS\MAQR S\PROCODIS)
3. Paste into cell A12 of sheet” and delete rows containing the PE and the

Allelic Ladders.

a. Ensure th ples are in the following order:

I. row &‘lample info and Loci names

ii. rowS=3-14: Amp Negatives

iii. 15-18 (triple amp): Extraction negatives

i mples being in row 18 (triple amp plus pooled).

Sample triplicates and pooled samples should be consecutive.

b. Make appropriate adjustments by selecting Insert or delete row(s). Ensure
that two rows are skipped between each sample such that the first sample
is in row 15-18, rows 19 and 20 are skipped, and the second sample is in
rows 21-24.

C. The workbook contains 29 sample sheets.

I. The first two sheets accommodate the amp and ext negatives.

ii. Sheets 3-29 are sample sheets for up to 27 samples. Due to the
inclusion of the pooled, and the required adjustments to the current
macro, one macro can accommodate only 14 samples. Therefore, use
two macros for a sample set of 27. For the second macro, leave the
first six row blanks where the negatives would usually be placed.
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4. Compilation of triple amplifications

a. On the “extra sheet”, Editselect all copy
b. Paste into cell Al of the copy geno triple sheet. (The geno db sheet is for
double amplifications that would not be utilized for casework.)
5. “NIKE” macros to filter and sort
a. Macro 4: Select the control and the “n” keys to filter sample sheets 1-14.
b. Marcro 4b: Select the control and the “i” keys to filter sample sheets 15-29.
c. Profiles macro:Select the control and the “k” keys t(%rt sample sheets 1-14.
d. ProfilesB macro: Select the control and the “e” sort sample sheets 15-

a. Each amplification replicate is shown in ite rows, and the composite
profile containing alleles that repeat in he three amplifications is in the
grey row below the 3 amplifications. I to the section of the manual
entitled “Allele Confirmation and@&Qfilé Determination” for detailed

gation.
he dark gray row beneath the composite

29.
6. Arrow to the right to the triple chart. 0
B0

b. The pooled injection is loca Q .

major component of omposite profile should be deduced. The macro
cannot generate t duced major component; this must be calculated
manually. Refegtye section in the manual entitled “Allele Confirmation and
Profile Deter ion.”

d. Inthe pur labeled “CODIS pooled” deduce the major component from
the p injection. Only alleles that are confirmed in the composite profile
mayﬁ ssigned. Refer to the section in the manual entitled “Allele

oNfifMation and Profile Determination” for further details.

e. %nacro will automatically calculate the number of inconclusive, total,
clean, mixed, and partial loci for both CODIS loci and all amplified loci.

7. Copy the chart sheet to a new file.

a. Right Click on the triple chart sheet

b. Select Move or Copy

c. Select create a copy and under “To book” select “newbook”

d. Save the Newbook with the name of the amplification set.

8. Add this sheet to the sample’s casefile.

profile.
c. Inthe pink row beneat§ tﬂlﬁooled row labeled “CODIS deduced 3 amp”, the
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All allele calls are confirmed by evaluating both or all three amplifications. An allele is only
considered a duplicated part of the DNA profile if it occurred in at least two of the three
amplifications (t epeating peaks’). For duplicate amplifications, an allele must occur in two of
the two amplifications. Peaks that are seen only in one of the amplifications can be real alleles,
low-level mixture peaks, or PCR or electrophoresis artifacts. These peaks are called spurious
alleles or drop-inqGill et al 2000). An allele that is known to be present at a heterozygote
locus but is not detected is called a dropout.

A. Controls ®\%

bbor an amplification to be
sitive control. The positive

er injection conditions than the

1. The positive controls must give the expected r
valid. See Appendix for correct genotype for
control can be tested with a dilution and
samples, and the amplification will pas e amplification fails if the positive
control is compromised, and would iré concentration steps or a higher
injection than the samples to yiel orrect result.

2. Negative controls can display &15 allele peaks and still pass, unless:

a. The allele occurs in t\ﬁ% e two or three amplifications, which indicates
potential contamg‘c‘m Mstead of drop-in. If this happens for only one or

two loci, the af oci must be evaluated for all samples. The locus is
inconclusive, fo ples that display the same allele, which is present in
the negativﬁntrol, at this locus.

b. If more t 0 repeating peaks are present in a negative control, the
amplifigekidn or extraction fails.

C. E one of the spurious allele peaks repeat in two amplifications, a
C | fails if too many spurious alleles are present. The cut offis >

rop-in peaks distributed over at least two of the three amplification
Iquots for three amplifications.

d. If a negative control fails following injection with “high” parameters but
passes with injections at “optimal” or “low” parameters, data from
samples in the amplification set injected with “high” parameters fails
accordingly, whereas data from samples injected with “optimal” or “low”
parameters passes.
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B. Profileinterpretation

An Identifiler] allele is characterized by the labeling color of the locus specific primers
and the length of the amplified fragment. Alleles in unknown samples are compared to an
allelic ladder containing the most common alleles (see Appendix). Due to stochastic
effects, the 31 cycle Identifiler data for 100 pg or less have different characteristics

than STR data for higher copy numbers. The heterozygote peak imbalance was
determined to be 15% for 100 pg and can go up to 40% for . The higher injection
conditions cause high RFU values for lower DNA amounts erefore stochastic
effects and potential allelic drop out have to be consider RFU values as high as
2000. Therefore, the procedures outlined in the Fog\ ology Protocols for Forensic

STR typing were slightly modified as described belgy

1. The first step is the decision whether th mple is a mixture or can be treated as a
clean type.
a. Samples with 3 or more re@ wig minor peaks must be interpreted as
mixtures.
b. Samples with <3 repdajiny’minor peaks are interpreted as clean profiles.

2. For mixed samples, Iéfmples with a clear major component can be
interpreted, unless r?& n is from an intimate sample and one of the DNA
sources is known.

3. The followi
> Pasi
6

les will not be interpreted or used for comparison:
ofiles and/or complex mixtures with several loci with more than
ating peaks or an apparent ratio of 1:1 to 1:2.

4, Alo may be assigned a “Z” to indicate that another allele may be present,
particularly for potential false homozygotes.
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5. Non-mixtures are treated as follows:
a. The heterozygote type for a locus with two repeating alleles is determined

based on the two highest peaks in two amplifications. The heterozygote
peaks do not have to show a specific peak balance with the following
exceptions:

b. However, homozygote

iv.

Vi.

When a repeating allele is in the plus or minus 4 bp stutter position,
and is less than 30% of the major peak in two out of three
amplifications, the possibility of a homozygote  must be considered,

and a Z is assigned. The potential stutter hould not be more than
50% of the main allele in the third ampli 'éon

If two repeating peaks are clearly mgj aks, any additional

repeating alleles, which are consi minor, are not considered in

the profile.
If only two repeating peaks a%sent, and one of the two peaks is
<30% of the major peak i%t ee amplifications, the possibility of a
homozygote must be c% red.

% ave to be interpreted carefully.
An allele must apge all three amplifications to be considered a
homozygote.

. The presen n additional allele in one of the three amplifications

can be indi of allelic dropout.

But if on ak if clearly the major peak and the minor peaks (even if

they r are less than 30% of the major peak in all three

a IC4tions, an allele can be considered a true homozygote.

atively, if the non-repeating minor drop-in is >30% of the
eating peak, allelic drop out should be suspected and the locus is
arked with a Z, to indicate the possible presence of a second allele.

Similarly, if the non-repeating minor drop-in is in the stutter position

and is >50% of the repeating peak, allelic dropout should be suspected,

and the locus is marked with a Z to indicate the presence of a second
allele.

Based on validation data, allelic dropout and a Z are always considered

for the following:

1) High molecular weight or less efficient loci: CSF1PO, THO1,
D16S539, D2S1338, D18S51, and FGA if only one peak could be
called.

2) The largest loci apparent in each color in two of three
amplifications in a degraded sample.
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C. If alleles in one of three amplifications are completely different from the

1% two amplifications, the locus is inconclusive. For example,
i. locusis INC when

1% amp =8, 8

2"%amp =8, 8;

3%amp =11, 12
ii. BUT locusis 8, Zif

1®amp =8, 8

2"%amp=8,8 \%
39amp = 11 %
O

6. Mixture deduction rules are as follows:

a. Major alleles can be assigned to a component if they appear in all
three amplificationsand if they a@ major peakstwo out of the
three. A heterozygote pair c e Called if two out of the three
amplifications show a pea @3

b. Homozygote types hav% deduced carefully. If one peak is clearly the
major peak and the nﬂt eaks (even if they repeat) are less than 30% of
the major RFU in a%hr amplifications, an allele can assigned as a true
homozygote.

C. In between casg™=Vhere the second allele is between the 30 and 50%
heterozygo eak balance, it cannot be concluded if the major component
is hetero or homozygote. In this case, a major peak can be assigned
to the component with a Z.

d. If \1e peak could be called, based on validation data, allelic dropout
a& are always considered for the following:

K igh molecular weight or less efficient loci such as CSF1PO, THOL,
?* D16S539, D2S1338, D18S51 and FGA.
il. The last evident locus of a particular color in two of three
amplifications in a degraded sample

e. When none of the alleles can be assigned to the major component, the

locus is not deduced and made inconclusive.

7. Samples amplified with less than 20 pg have been shown to have more allelic
dropout and all loci with only a single repeating peak are deemed potentially false
homozygotes and are assigned a Z.

8. Partial profiles can be compared to known samples but might not be database
eligible.
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9. Pooled samples are only interpretable in conjunction with the triplicate

amplifications; alleles can only be assigned if they are confirmed by the
composite profile.

C. Allelesreported to CODIS

1. A profile is considered CODIS NDIS eligible if it contains 6 or more “clean” loci
and not more than 4 “mixed loci with 3 alleles or more.%efer to the Forensic
Biology CODIS Manual for more detail.

2. A “clean” locus is defined as a locus where the W@bable true heterozygote
or homozygote genotype could be determined, oes not include loci where a
Z was assigned. é

3. Identifilerl] loci D2S1338 and D19S433 & CODIS eligible and are neither
reported nor counted towards the num CODIS loci.

4, Single source samples are treated lIOws

a. All deduced alleles are en
b. Loci with an assigned Z ond allele may be present) are entered as
homozygotes. Thesed'%lg Il be marked on the CODIS sheets.
I

C. If the profile contai than 9 loci only the “clean” loci are reported,
otherwise ente ults.
5. Mixture samples arg t d as follows:
a. Only sampl@/it a deduced major component are entered. Some loci
will be cl hereas others are entered as mixtures.
b. Loci wi assigned Z (a second alleles might be present) are entered
to with all repeating minor alleles, with the major allele marked as
C. proflle contains less than 9 loci, only the deduced “clean” loci are
ported otherwise enter all results.
d. Profiles with more than 4 loci mixed (>3 alleles) loci are not CODIS
eligible (see above).
6. Identifilert] samples will not be entered in linkage but can be compared
manually.
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D. Profile Comparison and Statistical evaluation

1.

Based on the triple amplifications, only repeating alleles will be reported and used
for comparisons or database entry. All allele calls are part of the most likely DNA
type for the DNA source.

Consider all possible evidence and exemplar pairs and all possible evidence pairs
to determine inclusions and exclusions.

For contact DNA, the absence of an individual's allelesgoes not mean this
individual did not touch the object; the DNA might n been detectable.

The detection of an individual’s alleles indicates t ir DNA is present. No
inferences about the type of body fluid or the of deposition should be
made. %

Allelic dropout caused by stochastic effec common occurrence for low copy
number DNA samples and a mismatch en a heterozygote exemplar and an
apparent homozygote locus is not ssarily an exclusion, even if no Z was
assigned (a second allele may b nt).

Refer to the Forensic Biology Is for Forensic STR typing (Chapter 10) and
Forensic Biology Case Man‘ét1ﬁ nt Manual (Chapter 5) for further instructions
on sample matching and rgposng.

Only non-mixtures or {ed major components will used for a statistical
evaluation. For loci as8ig®ed a Z, only one allele is entered in the calculation
spreadsheet. In thigganner, the locus is not treated as a true homozygote whose
statistical value etermined by multiplying the frequency of the allele in the
database by i Rather Z loci utilize the probability only of the one

assigned 2p).
For preygoysly, undetected rare alleles (OFF LADDER) refer to the Forensic
Bio$§ tocols for Forensic STR typing (Chapter 11).
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F. Appendix

Figure 1 Allelic Ladder for Identifilén
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Figure 2 Positive Control Type for Identifiler
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Table with ABI default stutter filter values for the IdentifileiGenotyper Macro.

Locus Stutter Filter
D8S1179 12%
D21S11 13% S
D7S820 9% 0(0\
CSF1PO 9% (O’Q
D3S1358 11% @
THO1 6%
~
D13S317 10% q\)
D16S539 13568,
D2S1338 §5$
D19S433 17%
. \A
VWA 11%
<&
TPOX 5 6%
D18S51 16%
Amelogenin none
D5S818 10%
FGA 11%
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