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General guidelines for DNA casework

Body fluid identification

1.

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

A positive and interpretable QuantiBlot and/or STR result can be considered human
(primate) positive. Identification of the specific physiological fluid may be accomplished
using the procedures described in the Biochemistry Manual. A pgsitive screening test for
blood followed by the detection of a positive QuantiBlot is reggtg “human blood was
found”.

Laboratory organization ®Q

3.

6.

Microfuge tube and pi@ndling
S

To minimize the potential for carry-over contam , the laboratory is organized so that
the areas for DNA extraction, for PCR se , and for handling amplified DNA are
physically isolated from each other. Each © three areas is in a separate room.

Each sample handling area should h¢? own microfuge racks. The racks should only
leave their designated area to tr spoft samples to the next area. Immediately after
transporting samples, the rac @d be returned to their designated area.

Dedicated equipment such@nipettors should not leave their designated areas. Only the
samples in designated r% ould move between areas. : :

*

Avoid splagsh: aerosols. Centrifuge all liquid to the bottom of a closed microfuge tube
before op% 4
Avoid touching the inside surface of the tube caps with pipets, gloves, or lab coat sleeves.

Use the correct pipet for the volume to be pipetted. Generally, the range of a pipet begins
at 10% of its maximum volume (i.e., a 100 uL, pipet can be used for volumes of 10 - 100 ul).

Use filter pipet tips for pipetting all DNA and use whenever possible for other reagents. Use
the appropriate filter tips for the different sized pipets; the tip of the pipet should never touch
the filter.
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Always change pipet tips between handling each sample.

10.

11.  Never "blow out" the last bit of sample from a pipet. Blowing out increases the potential for
aerosols, which may contaminate a sample with DNA from other samples. The accuracy of
liquid volume delivered is not critical enough to justify blowing out.

12.  Discard pipet tips if they accidentally touch the bench paper or any other surface.

13.  Wipe the outside of the pipet with 10% bleach solution if the barrel goes inside a tube.

Sample handling

14.  Samples that have not yet been amplified should never come in @:t with equipment in
the amplified DNA work area. Samples that have been am ! should never come in
contact with equipment in the unamplified work area.

15.  The DNA extraction and PCR setup of evidence s @hould be performed at a separate
time from the DNA extraction and PCR setup o lars. This precaution will help to
prevent potential cross-contamination betweev&i nce samples and exemplars.

16.  Use disposable bench paper to preventt ulation of human DNA on permanent work

- surfaces. 10% bleach should be used fefiddcally to decontaminate exposed work surfaces.

17.  Limit the quanity of sampl xled in a single run to a manageable number. This
precaution will reduce th ;%V sample mix-up and the potential for sample-to-sample
contamination. ‘ €6 ‘ '

18.  Change glovesfre @y toavoid sample—io-sample contamination. Change them whenever
they might hav%) N Yontaminated with DNA and whenever exiting a sample handling area.

19.  Make sm?&ksheets and logbooks are completely filled out.

Controls for PCR analysis

20.

The following controls have to be processed along side the sample analysis:
a. A positive control is a DNA sample where the STR alleles for the relevant STR loci
" are known. The positive control tests the success and the specificity of the
amplification, and during the detection and analysis stage the electrophoretical
separation and the correct allele calling.
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b. An extraction negative control consists of all reagents used in the extraction process,
and is necessary to detect DNA contamination of these reagents. A clean result - the
absence of detectable DNA - on an extraction negative in one of the PCR
multiplexes is sufficient to show the absence of contamination.

C. An amplification negative control consists of only amplification reagents without the
addition of DNA, and is used to detect DNA contamination of the amplification
reagents. :

Failure of any of the controls does not automatically invalidate the test. Under certain
circumstances it is acceptable to retest negative and positive co%ols. See STR results
interpretation for rules on retesting of control samples.

Concordant analyses and “duplicate rule” ‘ 20

21,

The general laboratory policy is to confirm DNA tS by having concordant DNA results
within a case - confirmation of a match or usion being the most common situation.
Concordant and duplicate analysis is als o detect sample mix-up and confirm the

presence of DNA mixtures. Q
A. For evidence samples, the fpllo ing guidelines apply:
1. Identical DNA‘& €s among at least two items (two evidence samples or

one evide sample plus an exemplar) within a case are considered
internall@ ordant results (“duplicate rule”).
>
2. I ple does not match any other sample in the case, it must be duplicated
plification in either the same or a second PCR system. If the only result
STRs, this must be duplicated in the Y system.

obtained using Y-

3. ?:f after the first DNA analysis there is an indication that the sample consists
of a mixture of DNA, several scenarios need to be considered. Further
analysis steps have to be decided based on the nature of each case. Consult
your supervisor if you encounter a situation that is not represented in the
following examples:

a.) If all alleles in a mixture are consistent with coming from any of the
known or unknown samples in the case, e. g. avictim and a semen source, no
further analysis is needed, unless one of the mixture components should be
entered in CODIS.
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b.) If two or more mixtures in a case are consistent with each other and
display the same allele combinations, they are considered duplicated.

c.) Ifone or more alleles cannot be accounted for by other contributors in the
case, the presence of the foreign component must be confirmed by
amplification in either the same or a second PCR system.

d.) If there is only one probative profile in a case and this happens to be a
mixed sample , the results need to be confirmed by amplification in either the
same or a second PCR system depending on the need to type all 13 loci for
CODIS. '

. B. ~ For exemplar samples, the following guidelines apply: @,\

1.

If the DNA profile of a victim’s exempl s not match any of the DNA
profiles of evidence samples in the @» cluding mixtures, the victim’s
exemplar has to be duplicated to@ate the possibility of an exemplar
mix-up. This is because it is K hiMikely that an exemplar mix-up would

generate a false exclusion.Q

The victim’s exempl g)e duplicated starting with a second independent
extraction, with theize lar cut and submitted for extraction by a different
dditional exemplar material available, tie guplication

analyst. If the Q
may begin gt & plification stage.

Since Cate exemplar analyses are performed to confirm the exclusion,
a Pl NA profile (at least two complete loci) that demonstrates an
ion is sufficient.

of evidence in the case, or is present in an mixture, the exemplar does not

?ng)the DNA profile of a victim’s exemplar matches any of the DNA profiles

have to be duplicated. This is because it is highly unlikely that a sample mix-.
up would generate a false inclusion.

If the DNA profile of a suspect’s exemplar (or other non-victim elimination
exemplar) does not match any of the DNA profiles in the case, or in the local
database, the exemplar does not have to be duplicated. This is meant to
streamline the process parallel to convicted offender testing.
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4. If the DNA profile of a suspect’s exemplar matches any of the DNA profiles
' in the case, or in the Local database, the suspect’s exemplar has to be
duplicated to eliminate the possibility of an exemplar mix-up. This is meant

to streamline the process parallel to convicted offender testing.

The suspect’s exemplar must be duplicated starting with a second
independent extraction, with the exemplar cut and submitted for extraction
by a different analyst. If there is no additional exemplar material available,
the duplication may begin at the amplification stage.

C. For evidence samples or exemplar samples analyzed in DNA systems containing
overlapping loci, the DNA results for the overlapping t be consistent. If no
or partial results were obtained for some of the over loci, this amplification
is still valid if consistent results were obtained : least one complete locus.
(Amelogenin is not considered an overlappin in this context.) If the partial
amplification confirms a match or an exclug an exemplar or another evidence
sample, it does not have to be repeated.

D.  Partial profiles can satisfy the dupligaigdd policy. Consistent DNA typingk results from
at least one locus in a different ation (same DNA system or a different DNA
system) is considered a conc% nalysis.

E. For Y-STR testing eéple does not have to be reamplified if the internal

duplication rule appli if the Y-STR results are concordant with the autosomal
exclusion or inclusion, confirming the presence of male DNA,
er of semen donors. Based on the case scenario it might be
ify in order to confirm the exact Y-STR allele calls. There might
autosomal data to establish concordance.

results: confirmin
confirming the
necessary to
not be s

L

22, Store evideice and unamplified DNA in a separate refrigerator or freezer from the amplified
DNA. '

DNA storage

23. During analysis, all evidence, unamplified DNA, and amplified DNA should be stored
refrigerated or frozen. Freezing is generally better for long term storage.

24. Amplified DNA is discarded after the Genotyper analysis is completed.

25.  DNA extracts are retained refrigerated for a period of time, then frozen for long-term storage.

10
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DNA Extraction

DNA Extraction Guidelines

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

1.

2.

10.

Use Kimwipes or a tube opener to open sample tubes.
Only one tube should be uncapped at a time.

solution. This can be achieved by shaking or vortexing the tube 1ning the Chelex stock

When pouring or pipetting Chelex solutions, the resin beads mg distributed evenly in
solution before aliquoting.

Follow clean pipetting rules when handling stock sgfb?

For pipetting Chelex, the pipette tip used mustSa‘v relatively large bore--1 mL pipet man

tips are adequate. Q

Be aware of small particles of fabri may cling to the outside of tubes.

extraction integrity. The extr A negative control contains water in place of biological

Include an extraction negatgﬁvtrol with each batch of extractions -to demonstrate
fluids or stains. If DNA ig¥qund in the extraction negative control by QuantiBlot analysis,

the extraction of all th es in the batch should be repeated and the samples should not
be amplified. Howe@ no DNA is found then the extraction negative controls are treated
as normal sam amplified and typed along with the test samples.

If a samplg 1 nd to contain <0.15 ng/20 uL of DNA by QuantiBlot analysis the sample

~ should n amplified. It can either be re-extracted, reported as containing insufficient

DNA or concentrated using a Microcon-100 (see Troubleshooting section). The choice is
at the discretion of the interpreting analyst. Other DNA concentrations (especially 0.31 and
0.62 ng/20pL) may also be concentrated and purified using a Microcon-100 if the DNA is
suspected of being degraded or containing an inhibitor of PCR.

After extraction, the tubes containing the unamplified DNA should be transferred to a box

and stored in the appropriate refrigerator or freezer. The tubes should rot be stored in the
extraction racks.

11
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Protein and DNA Extraction of Stains and Swabs

The following procedure is used for samples in which Biochemical, Hematological, and PCR
analyses may be performed on the same sample.

1.

Suspend the sample in approximately 75-200 uL of sterile dH,0 (or 0.05 M DTT if no semen
is present) in a 1.5 mL microcentrifuge tube.

Centrifuge the tube in the microcentrifuge for 2 minute at 10,000 to 15,0000 x g.
Carefully pipet off all but 50 pL of the supernatant containing th @me fraction to a fresh

microcentrifuge tube for serological analysis. Lyophilize or sto enzyme fraction frozen
if it is not going to be analyzed immediately.

Proceed with the appropriate DNA extraction on th @-wing pages adding the deionized
water directly to the tube containing the cell deb t and the fabric or swab substrate.

12
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Chelex DNA Extraction From Blood and Buccal Swabs

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

10.

11.

12.

13.

14.

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

Pipette 1 mL of sterile deionized water into each of the tubes in the extraction rack.

Mix the tubes by inversion or vortexing.

Incubate at room temperature for 15 to 30 minutes. Mix oq@\pnally by inversion or

vortexing. 0

Spin in a microcentrifuge for 2 to 3 minutes at 10@00 Xg.

Carefully remove supernatant (all but 20 to 30\uL)MI the sample is a bloodstain or swab,
leave the substrate in the tube with pellet. pernatant can be frozen and retained for
analysis according to the Forensic Bi try and Hematology Manual or it can be
discarded if it is not needed). (L

Add 175 L of 5% Chelex. O\

Incubate at 56°C for 15 to Fminutes.

Vortex at high spee\d&go 10 seconds.

Incubate at 10@ 8 minutes using a screw down rack.

Vortex at%ﬂ speed for 5 to 10 seconds.

Spin in a microcentrifuge for 2 to 3 minutes at 10,000 to 15,000 x g.

Pipet 20 uL neat and also a 1/10 dilution into a microcentrifuge tube for QuantiBlot Analysis
to determine human DNA concentration.

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

13




 Initials: W Date: April 4, 2004

Chelex DNA Extraction from soft tissue (e.g. fetus samples)

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

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

2. Pipette 1 mL of sterile deionized water into each of the tubes in the extraction rack.

3. Mix the tubes by inversion or vortexing.

4, Incubate at room temperature for 15 to 30 minutes. Mix oc ally by inversion or
vortexing. ,

5. Spin in a microcentrifuge for 2 to 3 minutes at 10,000 Y000 x g.

6. Carefully remove supernatant (all but 20 to 30 p@the sample is a bloodstain or swab,
leave the substrate in the tube with pellet. (T supernatant can be frozen and retained for
analysis according to the Forensic Bioc@& and Hematology Manual or it can be
discarded if it is not needed).

7. To each tube add: 200 puL of °f$€lex.
: 1 pl‘\ g/mL Proteinase K

9, Incubate at 56°C fm@%mes. :

10.  Vortex at high @ for 5 to 10 seconds.

11.  Incubate a C for 8 minutes using a screw down rack.

8. Mix using pipette tip. -

12. Vortex at high speed for 5 to 10 seconds.
13. Spin in a microcentrifuge for 2 to 3 minutes at 10,000 to 15,000 x g.‘

14, Pipet 20 pL neat and also a 1/10 dilution and 1/100 into a microcentrifuge tube for
QuantiBlot Analysis to determine human DNA concentration.

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

14
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Chelex DNA Extraction from epithelial cells
(Amylase positive stains or swabs, cigarette butts, scrapings)

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

1. Remove the extraction rack from the refrigerator.

2. To each tube add: 200 pL of 5% Chelex.
T 1 pL of 20 mg/mL Proteinase K

3. Mix using pipette tip. '
4. Incubate at 56°C for 60 minutes. @,\%
5. Vortex at high speed for 5 to 10 seconds. QO

6. Incubate at 100°C for 8 minutes using a screw d@@
| 7. Vortex at high speed for 5 to 10 seconds. Qb‘

8. Spin in a microcentrifuge for 2 to 3 x(ﬁb% at 10,000 to 15,000 x g.

9. Pipet 20 pL neat and also a 1/10 gidon into a microcentrifuge tube for QuantiBlot Analysis
to determine human DNA co ation. :

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

N
NOTE: Samplesgge gg)r this type of extraction should be placed on the “other evidence” or the
Y-STR amylase %@( Exemplars of this type must be extracted separately.

15
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Chelex DNA Extraction From Liquid Semen
Use about SulL of liquid semen.
1. Remove the éxtraction rack from the refrigerator.
2. To each tube add: 200 pL of 5% Chelex.
I puL of 20 mg/mL Proteinase K
7pLof 1 MDTT
3. Use the pipette tip when adding the DTT to mix the contents of tl@.\bes.
4. Incubate at 56°C for 30 to 60 minutes. Vortex at high speedé@l’O seconds.
3. Spin in a microcentrifuge for 10 to 20 seconds at 10,0%%,000 Xg.
6. Incubate at 100°C for 8 minutes using a screw d ack.

7. Vortex at high speed for 5 to 10 seconds. Qb‘

8. Spin in a microcentrifuge for 2 to 3 rTuded at 10,000 to 15,000 x g.

9. Pipet 20 uL neat and also a 1/19 ¢4 n into a microcentrifuge tube for QuantiBlot Analysis
to determine human DNA § ation.

10. Store the remainder of t@ ernatant at 2 to 8°C or frozen.

16
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Non-differential Chelex DNA Extraction from Semen Stains or Swabs

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

1. Remove the extraction rack from the refrigerator.

2. To each tube add: 200 pL of 5% Chelex.
1 pL of 20 mg/mL Proteinase K
7 uL of 1 M DTT %

3. Use the pipette tip when adding the DTT to thoroughly mix t tenjs of the tubes.
4. Incubate at 56°C for approximately 2 hours. Q

5. - Vortex at high speed for 10 to 30 seconds. ®®

6. Incubate in at 100°C for 8 minutes using @%down rack.

7. Vortex é.t high speed for 10 to 30 se(oLg

8. Spin in a microcentrifuge for, éﬂinutes at 10,000 to 15,000 x g.

9. Pipet 20 nL neat and also @0 dilution into a microcentrifuge tube for QuantiBlot Analysis
to determine human T@concentration.

*
10.  Store the rema@f the supernatant at 2 to 8°C or frozen.
NOTE:For very IEge cuttings 200 L of Chelex might not be enough to provide enough suspension
of the sample. The reaction can be scaled up and reconcentrated using Microcon concentrators.

17
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Chelex DNA Extraction from Semen Stains or Swabs

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

10.

11.

12.

13.

Remove the extraction rack from the refrigerator.
Pipette 1 mL of PBS into each tube in the extraction rack.
Mix by inversion or vortexing

Incubate at room temperature overnight or for a minimum of 1 ?z\;%nutes using a shaking

platform. 0

Vortex or sonicate the substrate or swab for at least 2 @s to agitate the cells off of the
substrate or swab. : :

Label new tubes to hold the swab or substrate V ains. Remove the swab or other substrate
from the sample tube, one tube at a time, SKIE sterile tweezers and close tube. Sterilize
tweezers with ethanol before the remov4 'Q each sample. Store swab or substrate in a sterile

labeled tube for the substrate remain€ f}aton.

Spinin a microcéntrifuge foré@&tes at 10,000 to 15,000 x g.
Without disturbing the pel@emove all but 50 pL of the supernatant.
Resuspend the pelb@%remaining 50 pL by stirring with a sterile pipette tip.

To the approxi@ 50 uL of resuspended cell debris pellet, add 150 nL sterile deionized

water (ﬁn§ ume of 200 pL).
Add 1 pL of 20 mg/mL Proteinase K. Vortex briefly to resuspend the pellet.

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

- During the incubation step do the following:

a. Label a new tube for each sample, including the extraction negative control. Mark
each tube as an epithelial cell fraction
‘Add 50 pL of 20% Chelex to each epithelial cell fraction tube

c. Close tubes’ '
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

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

Add 150 pL of the supernatant from each sample and the extraction negative to its respective
epithelial cell fraction sample tube. Store at 4°C or on ice until step 21.

Wash the sperm pellet with Digest Buffer as follows:

Resuspend the pellet in 0.5 mL Digest Buffer.

Vortex briefly to resuspend pellet.

Spin in a microcentrifuge at 10,000 to 15,000 x g for 5 minutes.
Remove all but 50 pL of the supernatant and discard the supernatant.
Repeat steps a-d for a total of 5 times.

o0 Tw

o>}

Wash the sperm pellet once with sterile dH,O as follows: \%
. Resuspend the pellet in 1 mL sterile dH,0. ' ®~ ’
b. Vortex briefly to resuspend pellet. 0
c. Spin in a microcentrifuge at 10,000 to 15,000 @5 minutes.
d. Remove all but 50 pL of the supernatant anq\l d the supernatant.
Resuspend the pellet by stirring with a sterile wtte tip.
To the approximately 50 pL resuspen rm fraction and to the tubes containing the

substrate remains and the sperm frac(i@ traction negative, add 150 pL of 5% Chelex, 1
pL of 20 mg/mL Proteinase K, anq 7 of IM DTT. Mix gently.

Vortex both the epitheli cgkgnd sperm fractions. The following steps apply to all
fractions.

Incubate at 56°C ﬁQ&Jroximately 60 minutes.

Vortex at hi @ for 5 to 10 seconds.

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

Vortex at high speed for 5 to 10 seconds.

Spin in a microcentrifuge for 2 to 3 minutes at 10,000 to 15,000x g.

Pipet 20 pL neat and also a 1/10 dilution into a microcentrifuge tube for QuantiBlot Analysis
to determine human DNA concentration. : :

Store the remainder of the supernatant at 2 to 8°C or frozen.
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Chelex DNA Extraction From Hair

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

A. Sample preparation for loose hairs:

1. Handling hair with clean forceps, examine the hair under a dissecting microscope for the
presence of sheath material. The hair may be placed on a clean piece of white paper. Note
possible presence of body fluid on hair. \%

2. Wash the hair containing sheath material to remove surf: rt and contaminants by
immersing the hair in sterile, deionized water in a clean 0 mL Falcon tube.

4. Return the hair to the dissecting microscope. Use a %calpel to cuta 1 cm portion from
the root end of the hair and place in a 1.5 mL mic ntrifuge tube.

B. Sample preparation for mounted hairs: Qb‘

5. Remove cover slip by placing slide in(i}z;r for 10 minutes and afterwards removing cover
with a razor blade or clean forceps,&lte atively the slide can be submerged in fresh xylene
for 1-2 minutes. O

6. Add 10-20 uL of fresh X@e to the embedded hair sample. Allow 10-20 seconds for
Permount to dissolve, t@ ease out the hair sample with clean forceps. Check slide for
tissue that was left sbx .

PermounteRip&t off Xylene, add a few drops of water, repeat rinsing with water several

7. Place hair on, (legh microscope slide and add more fresh Xylene to remove adhering
times. i

8. Put hair under dissecting microscope. Use a clean scalpel to cut a 1 cm portion from the root
end of the hair and place ina 1.5 mL microcentrifuge tube.

ATTENTION: If not immediately starting Chelex extraction, do not place wet hair in 1.5mL tube.
Perform additional 99% Ethanol rinse and let hair dry before placing in tube.

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

9.

10.

11.

12.

13.

14.

15.

16.

~ Vortex at high speed for 5 to 10 seconds.

To hair tubes add:
100 pL of 5% Chelex
1 pL of 20mg/mL Proteinase K.

Note: Check that the hair is completely immersed in the Chelex solution before
incubating.

Incubate at 56°C for at least 6 to 8 hours, or overnight.
Incubate at 100°C for 8 minutes using a screw down rack. 0®\

Note: Check that the hair is completely immersed in‘gehelex solution before boiling.
Vortex at high speed for 5 to 10 seconds.

Spin in a microcentrifuge for 2 to 3 minut ,000 to 15,000 x g.

Pipet 20 pL neat and alsoa 1/10 diluti%;o a microcentrifuge tube for QuantiBlot Analysis
to determine human DNA concentfatioh. ‘
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Organic Extraction Procedure
A.l1  Bone preparation and milling

A SPEX Certiprep 6750 Freezer mill is being used for this procedure. All parts that come into
contact with the bone specimen need to be clean. See below for procedure.

Before extraction a bone specimen should be cleaned from soft tissue and dirt using a combination
of scalpels, brushes and running water. Bone then will be dried and cut.

into 5x5x5mm size pieces. Take enough cuttings for a end wei pproximately 2g. For
older or compromised bones several aliquots of 2 grams ¢ extracted and combined
during the Microcon step.[Note: the cut off wheel sh(;uéﬁ isposed of after each use].

L Using an autopsy saw or a Dremel tool equipped with a cut-off %u’c the bone specimen

Protective eye ware, lab coats, cut resistant glove HEPA-filtered facial masks
should be worn when cutting bone.

2. Label 50mL Falcon tubes on the side and on t
sonicate for 30-45 minutes in a 5% Terg

~changes of 5% Terg-a-zyme until the %
of sterile dH,0. :

Yid!!! Transfer cuttings to Falcon tubes and
3me solution ( 25mL). Repeat with fresh
been removed, followed by the fresh changes

3. When the bone specimen has se 56°C oven), record gross weight. .

4, Assemble specimen vials ( I bottom, plastic cylinder and impactor). Add bone cuttings,
' close with metal top. the metal parts only. ‘
> .
5. Open cover of m&@i liquid nitrogen up to the fill line, place specimen vial into the round
chamber. c)

6. The mill s&u?gs shouldbe cycle 1 |
time TI (milling) 2 .0 min
T2 (pause) 2.0 min
T3 (precooling) 15.0 min

rate 10
7. Close cover and press run to start the mill. Precooling will start and milling will take place
after that.
8. Remove vial (wear thermal gloves) and use opening device to remove metal top.
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9. Usingr tweezers remove impactor from vial and submerge in 0.1% SDS.

10.  Empty bone dust into labeled 50mL Falcon tube.

11. Soak metal end parts and plastic cylinder in 0.1% SDS.

12.  If processing more than one bone sample it is possible to save precooling time by placing up
to two vials in the mesh container inside the mill. Change cycle number to match total
number of samples. During the 2 minute pause phase it is now possible to open the mill,
remove the finished sample and place one of the precooled specimen in the round chamber.

Add new sample to mesh container, close the lid and press Run again. Continue to rotate
samples until all bones have been processed. Minimum precoolin for a sample should

be 4 minutes. 0

13.  Mill part clean-up: soak all parts in 0.1%SDS, brush p@ remove bone dust, rinse with
water. Soak in 10% bleach followed by more brushi er and ethanol. As a final step the
parts must be exposed to UV light. Exposure MmN} inimum of 2 hours. The light in a
biohood or a Stratalinker can be used.

14.  Proceed to section C: Incubation for bo h and paraffin embedded tissue samples.
A.2  Laser Microdissection K

This procedure can be used to se arg&gatemal (decidual) tissue from fetal material (chorionic
villi) in early stage abortions. The edure can only be performed in cooperation with the OCME
histology department and a tr. '@pathologist. The instrument used, the PixCell® Ile Laser Capture
Microdissection System (ARSTURUS Systems for Microgenomics, Carlsbad, CA), is owned by
NYU Medical center only be operated by trained NYU staff.

O
Initial processilyS

The product of conception (POC) can be received in different stages of preparation
a.) POC scrapings in saline buffer

b.) POC fixated and embedded in paraffin blocks

¢.) stained or unstained microscope slides from POC blocks

a.) remove tissue from liquid either by filtration or centrifugation:

- transfer liquid to 50mL falcon tube
- spin sample in a bench top Eppendorf or IEC Centra CL3R
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at 1000 RPM for 5 minutes
- discard liquid supernatant

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

b.)Contact histology department and ask them to prepare microscope slides from the paraffin block
using the following precautions: : '
- use disposable blades for the microtome and discard after each case.
- clean working surface on microtome by wiping with 10% bleach and alcohol before and after

each case
- use individual floating chambers for each case \%
- use uncharged microscope slides _ 0@'
The slides then should be stained with hematoxylin and ~-phloxine (H&E technique) as

described in the OCME Histology Procedure Manual. B in during the staining procedure
separate sets of jars have to be used for each case.

c.) If the slides are unstained, ask the histolo artment to stain them as described above.
Otherwise proceed with the microdissecti que. Attention: for slides that were prepared
by an histology laboratory outside of the , foreign DNA not from the mother and the fetus
might be present on the slide. K

PixCell ITe Laser Capture Micr '&cﬁon

The PixCell® Ile Laser Cap@crodissection System (LCM) utilizes a low-power infrared laser
to melt a special thermoplas®®lm over the area ofinterest. Especially developed CapSure Caps that
are coated with this thegMoPlastic film are placed on the tissue sample and are used to capture the
cells of interest aﬂer& ser excitation. See the Arcturus instrument manual for a more detailed

description. ?\

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

An area of chorionic villi and an area of maternal tissue should be collected on separate CapSure

caps. The caps can be stored and transported in 50 ml Falcon tubes. A third unused CapSure cap
should be extracted as an extraction negative control.
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Use new scalpel and clean forceps to remove the film from the cap and transfer the film to a fresh
1.5mL reaction tube containing 500pL of organic extraction buffer, DTT, SDS and Proteinase K as
described in section C below. Proceed with organic extraction using 100pL of TE* as elution
volume after the Microcon clean up.

B Incubation for Liquid and Dry Blood, Bone Marrow and Tissue Samples

1. Process an extraction negative with every batch of extractions.

2. Use the following amounts of samples: g%
sample type amount &

liquid blood 0.1to0 0.5 mL C :

bone marrow 0.5x0.5 cmgggx 1.5cm

oral swab | 1/3to ;&e?wab

blood stain O.SWm to 1.5x 1.5cm
Y =
soft tissue #).SL{O.S cmto 1.5x 1.5cm

3. Cut stained fabric and oral swaRs 1 all pieces (3 x 3 mm). Mince tissues (<1 mm?®) with a
new razor blade into small pie The mincing should be done in a weigh boat.

4. Prepare a master mix fo@ samples and mix thoroughly:

% é 5 . 1 Sample 5 Samples 10 Samples
Or¥anic extraction buffer | 400 pL 2.0 rﬁL 40mL

20% SDS 10 uL 50 uL 100 uL
Proteinase K 13.6 pL 68 L 136 uL
(20 mg/mL)

5. Add 400 pL of the master mix to each tube. Vortex briefly. Make certain the fabric, tissue, or
swab is totally submerged. The master mix volumes can be adjusted upwards for large samples.
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6. Place tubes in a shaking 56°C heat block or water bath and incubate overnight.

Continue with Phenol Chloroform Extraction and Microcon Clean up.>

C Incubation for Bone, Teeth and Paraffin Embedded Tissue Samples (e.g. from
Microdissection) ' :

1. Process an extraction negative with every batch of extractions.

2. Use the following amounts of samples: | '
| » N
J

sample type amount "g

bone ' - up to 2g per 50 ‘ﬁl
\v

teeth whole root

paraffin embedded tissue | 0.3 x Qi&to 1.0 x 1.0cm

Prepare bone and microdissection samples @c’ibe above.

4. Prepare a master mix for N+2 samples {fllﬁx thoroughly:

O

1 tissue sample 1 tooth 1 bone sample
\@ 0.5mlL ImL 3mL
N ;

Organic extrady ffer 395 uL 790 puL 2370 uL

; A

20% SDS 50 uL 100 pL 300 uL
0.39 M &T 20 uL 40pL 120 puL
Proteinase K 35 pr , 70 pL. 210 uL
(20 mg/mL)

5. Use above volumes for the different tissue fypes.

6. Place tubes in a shaking 56°C heat block, a waterbath or the large incubation oven and incubate
overnight.

26



Initials: 3&7( Date: April 4, 2004

7.

After incubation centrifuge samples for 5 min at 1000RPM. Transfer clear supernatant into fresh
tubes of the appropriate size. Optional: Eppendorf Phase Lock Gel (PLG) tubes are available in
the 1.5mL size. Larger sample tubes can be prepared with 2mL of Eppendorf “Heavy Gel” to
create PLG tubes. PLG tubes have to be centrifuged for 2 min at maximum speed prior to use.

Continue with Phenol Chloroform Extraction and Microcon Clean up.

D Incubation for semen stains and swabs

1.

2.

Make sure that you process an extraction negative control for both cell fractions.
Stains up to 1.5 x 1.5 cm can be extracted. Trim excess fabric from sta'%‘
If a stain is very diffuse or is on a bulky substrate, the extraction ca@caled up appropriately.

For swabs remove cotton swab from applicator stick with a E odblade.

. Cut stained fabric or swab into small pieces (3x3 mm

. Place fabric or swab into a 1.5 mL microcentrj be.

. Prepare a master mix for N+2 samples a{f@s:

%o 1 Sample 5 Samples 10 Samples
Dige er 400 pL. 2.0 mL 4.0 mL
) '
inase K 5uL : 25 puL 50 pL.
0 mg/mL) :

. Add 400 pL ﬁter mix to each sample.

. Place the tubes in a 37°C heat block and incubate for 2 hours.

. Make sure the caps are on tight. Using a clean, sterile needle, punch a hole in the bottom of each
" tube (heating the needle makes ‘punching the hole much easier).

. Piggyback the tube containing the sample inside a new labeled tube. Collect the lysate by

centrifuging at 2700 x G in a swinging bucket rotor for 2 minutes. Save the tube containing the
fabric or swab until after DNA quantification results were obtained. Optional- If the substrate
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remains are to be re-extracted for additional bound sperm, transfer the fabric or swab to a new
marked tube.

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

11.  Without disturbing the pellet, pipet 350 uL of the supernatant in into a new labeled tube.
This supernatant is called the epithelial cell fraction and is enriched for non-sperm DNA.
Place the epithelial cell fraction and cell pellet control on ice until step 17. In this step, the
negative control is treated like a sample even though it should not have a pellet. The sperm
negative is derived from the remaining lysate in the negative control and the epithelial
negative is derived from the 350pL of supernatant which was p&@d off.

12. Wash the sperm pellet with Digest buffer as follows: 0@'

a. Resuspend the pellet in 0.5 mL Digest Buffer.

b. Vortex briefly to resuspend pellet. Q

¢.  Spin in a microcentrifuge at 10,000 to 15,000 x g fi %nutes.

d.  Remove all but 50 uL of the supernatant and disc he supernatant.
e. Repeat steps a-d for a total of 3 times. b‘

for a Christmas Tree Stain (see Bioche and Hematology Laboratory Manual). After
staining, the slide should be labeleg andsaved as evidence.

14. Prepare a master mix for ;2%&9;)165 as follows:
E 5 | 1 Sample 5 Samples 10 Samples

13. Resuspend the pellet in the remaining lji ;emové about 3 uL of the resuspended sample

*
1yest Buffer 400 uL 2.0 mL 4.0 mL
?‘S 0.39 M DTT 40 uL 200 pl, 400 pL,
ProteinaseK | 10 L 50 L 100 pL
(20 mg/mL) ‘

15. Add 450 pL of the master mix to each pellet and optionally to the substrate remains.
16. Place the tubes in a 37°C heat block and incubate for 2 hours.

Continue with Phenol Chloroform Extraction and Microcon Clean up.
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C Phenol Chloroform Extraction and Microcon Clean up

Eppendorf Phase Lock Gel (PLG) tubes make the phase separation easier and are optional. Prior to
transferring incubated samples to 1.5mL PLG tubes, these must be centrifuged at maximum speed
for 30 seconds. See below on how to prepare different size PLG tubes.

1. Addequal volume (400 uL to 3mL) of Phenol:Chloroform:Isoamyl Alcohol (25 :24:1). This step
must be done in the fume hood. Shake the tube vigorously by hand or vortex to achieve a milky
emulsion in the tube.

CAUTION: Phenol:Chloroform:Isoamyl Alcohol is an irritant and is toxic. Its use
should be confined to a hood. Gloves and a mask should be worn. %

2. Centrifuge samples 2 minutes in a microcentrifuge at room tem;@@e.

3. Carefully transfer the aqueous phase (top layer) to anew lab @‘be or to the prepared Microcon

100 concentrator (see step 7). Do not disturb the layer tured protein that collects at the
interface. Discard the organic layer into a waste bottl e hood.
4. Repeat steps 1 - 3 with Phenol/Chloroform/Is lcohol if the sample is discolored, shows

" alot of particles in the aqueous phase, CO?i/@ t of fatty tissue.

NOTE: If it is not necessary to repeat¢he ¥xtraction step, the aqueous phase can be directly
transferred to the upper Microcon I. ,
5. Insert Microcon 100 columns ) into labeled microcon tubes for each sample.

6. Prepare the Microcon f@@ncentrators by adding 100uL of TE™ to the filter side (top) of each
concentrator.

7. Carefully rerr?&he aqueous (top layer) phase from each tube, and transfer to the appropriate
concentrator. (Xvoid drawing any of the proteinaceous interface into the pipette tip.)

8. Spin the Microcon 100 concentrators for 15 minutes at 500xg (2500 rpm on the Eppendorf
microfuge). (Note: additional spin time may be required to filter the entire volume.)

9. Discard the wash and return the filtrate cups to the concentrators.
10.  Add 400puL of TE* to the filter side of each Microcon 100 concentrator.

11.  Spin again at 2500 rpm for 15 minutes.
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12.

13.

14.

15.

16.

Add 40 pL of TE* to the filter side of each Microcon 100 concentrator.

Invert sample reservoir and place into a newly labeled tube. Spin at1000xg (3500 rpm
Eppendorf microfuge) for 3 minutes to collect sample.

Discard sample reservoir and adjust sample volume depending on the starting amount and
expected DNA content as follows using TE™:

Sample type Final Volume P
high DNA content 400 pL S
(large amounts of blood, fresh : 0
tissue, bone marrow, oral swabs,

and dried bloodstains) : Q
medium DNA content 200 pL @ 5
(small amounts of blood, fresh

tissue, bone marrow, oral swabs, Qb‘
and dried bloodstains); Q
differential lysis samples

low DNA content | 166 pL

(Formalin fixed tissue, drieds\o
bone) éﬁ

Transfer samples tQ Q@reaction tubes for storage. Store at 2 to 8°C or frozen.

Submit aliquot{@uantiBlot analysis to determine human DNA concentration. Submit
1:10, 1:100 acgm; her dilutions for high and medium DNA content samples. Submit neat
20uL onl

is expected.

mples where the input was at the lower limit or where a low DNA content

NOTE: For larger volumes Centricon YM-100 concentrators (available in 2ml, 15mL and other
sizes) can be used instead of Microcon 100. Use 500xg for concentration and 1000xg for recovery.
Adjust RPM forces according to centrifuge used. Do not exceed 1000xg.

NOTE: see Microcon troubleshooting below.
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Preparation of Phase Lock Gel (PLG) tubes

The purchase of Phase Lock gel (PLG) Syringes Heavy is economical and more convenient than
having to stock all possible tube sizes. The gel in the syringe can be added to different disposable
tubes. Make sure the plasticware being used is resistant to phenol and chloroform.

1.)Without putting pressure on the plunger, twist off the orange cab and discard. Attach the gray
dispensing tip (supplied) to the syringe and tighten securely. (NOTE: Use of gray tip is optional
for a smoother application of PLG. Less force is necessary when gray tip is NOT used.)

2.)Apply firm pressure on the plunger to dispense PLG until it reaches the gnd of gray tip.
Add heavy PLG based on Table below. \
NOTE: 325uL = 3.25 cc corresponds to 3 lines on the syringe 0@.

tube size PLG heavy Q -
0.5mL 100pL | &
1.5mL 325uL b&
2.0mL 325uL QQ
15mL 3mL ‘\‘ W
S0mL smL &« QO
»

3.)Pellet the PLG by spinning &es prior to use. See table below.

*
tube size ’@ifuge model speed time
-~ N
0.5t02 \%ppendorf 5415C 14 x 1000 RPM 30 seconds
Eppendorf 5415D | 13.2 x1000 RPM/16.1 x1000 RCF
15 and 50mL | Sigma 4-15C 1500 RCF 2 minutes
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Microcon 100 DNA concentration and purification

Microcon 100 filter membranes have a pore size that retains all DNA fragments >100bp. This
filtration device can be used to concentrate a low DNA sample (e.g. when the quantification reads
<0.15ng/20pL) by simply removing excess liquid, or to purify a sample from low molecular weight
contaminants (e.g. if the QuantiBlot is inconclusive or an amplification inhibitor is suspected). After
the liquid reduction the volume might be as small as 2-5uL, it is therefore necessary to bring the
volume back up by adding TE* . In order to allow duplicate amplifications the final volume
shouldn’t be smaller than 5QuL. :

1. Label a sufficient number of blue Microcon 100 sample reservoirs %rt them into the vials.

2. Fill out Microcon worksheet. Process 50pL of TE* solution as @Ycrocon negative control.
Make sure to use the same lot that is used to dilute the sampl@on’t forget to label the final
negative control tube with the Microcon date and time and% Initials,

3. Pipette 100 pL of TE* solution into each labeled samp ervoir including the negative control.
Add DNA sample (0.4 mL maximum volume) to er. Don’t transfer any Chelex beads, or in
case of an organic extraction sample any or solvent! Seal with attached cap. Avoid
touching the membrane with the Dipette tf

Return the original Chelex tubes to the'Qto age location. Do not discard empty tubes.

4. Place the assembly into an varia ess$eed microcentrifuge. Make sure all tubes are baianced! To
prevent failure of device, do n ceed recommended g-forces.

-Spin at 500 x g (2§ » Eppendorf) for 15 minutes at room temperature.

5. For purification o @\IA sample add 200 pL of TE* solution and repeat step 4). Do this as
often as neces generate a clear extract, then continue with 6. When performing multiple
wash steps it is %cessary to empty the bottom vial intermittently. '

For concentration only proceed to step 6.
COMMENT: When purifying samples with a low DNA concentration it might be advantageous
to use several wash steps and to also reduce the volume to achieve both, a cleaner sample and an

increased DNA concentration

6. Remove assembly from centrifuge. Open attached cap and add 20 uL TE*. Avoid touching the
membrane with the pipette tip! Separate vial from sample reservoir.
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Place sample reservoir upside down in a new labeled vial, then spin 3 minutes at 1000 x g (3500
RPM Eppendorf) for 3 minutes. Make sure all tubes are balanced!

Remove from centrifuge and separate sample reservoir. Measure resulting volume using an

adjustable Micropipette, record volume on work sheet, adjust volume to desired level using TE“.
Clean-up for high DNA concentrations: reconstitute starting volume.
Low DNA samples (clean-up and concentration): adjust to S50pL

Transfer the DNA extracts and the microcon negative control to new labeled 1.5mL Eppendorf
tubes and store extract for later use. Note storage location on worksheet.

. Calculate resulting concentration or submit 10uL for QuantiBlot.

ATTENTION: Do not store the DNA in the Microcon vials! ﬂ0$are not tight enough to

prevent evaporation.

Troubleshooting: ‘ : ' b‘ §

Lint, bone dust and other particles can clo embrane. If the liquid does not go down,

redistribute supernatant to multiple vials. Pipe®o1T clear supernatant without disturbing particle

pellet. K .

If the problem persists, the spe 'ﬁg@rocon lot number might be faulty. Notify QC and try a

different lot number. @
D
Q0
v
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Estimation of DNA Quantity from QuantiBlot Analysis

Sample Blotting

1.

. Heat a shaking water bath to 50°C. The water lev

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

. While wearing gloves, label enough microfuge tubes for all samples and standards.

Pipet samples and standards into the microfuge tubes, using the following amounts of each:

a. DNA Standards and Calibrators - 5 uL Q\.%

b.  All other samples - 20 pL and 1/10 dilutions (with volume of 20 ul). When
necessary, 1/100 and 1/1000 dilutions may also be run. e all necessary dilutions in TE-
‘. The samples can be aliquoted ahead of time and at 4°C.

ould be 1/4 to ' inch above the shaking
or above 51°C. Itis essential to check the
or thermometer before the hybridization
emperature.

platform. The temperature should not go below
temperature with a calibrated thermisto
is performed. Also remember to recor@

Heat a stationary water bath to be &7°C and 50°C.. Warm the QuantiBlot Hybridization
Solution and the QuantiBlot Wgsh SoTution in the water bath. All solids must be in solution
before use. 8 '

. Once you begin the resb@%uantiBlot assay, you must finish. Allow approximately 3 hours.

Add 150 pL of Sp :Qolution to each tube. Vortex and centrifuge briefly to bring the contents
to the bottom tube. , : : ,

. While wearing gloves, cut a piece of Biodyne B membrane to 11.5 x 7.9 cm. Cut a small notch

in the upper left corner to mark its orientation. Place the membrane in a container containing 50
mL of Pre-Wetting Solution and incubate at room temperature for 1-30 minutes. Note: Either side
of the Biodyne B membrane can be used as the side onto which samples are pipetted. Always
wear gloves when handling the membrane.

. Using forceps, remove the membrane from the Pre-Wetting solution. Place the membrane on the

gasket of the slot blotter, then place the top plate of the slot blotter on top of the membrane. Turn
on vacuum pump to a vacuum pressure of approximately 200 to 250 mm Hg. Turn off the sample
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vacuum and turn on the clamp vacuum on the slot blot apparatus. Push down to ensure a tight
seal.

7. Load the membrane as follows:

Using a new pipet tip for each sample, apply all of each sample into a separate well of the slot
blotter. For best results, slowly dispense each sample directly into the center of the wells, with
the pipet tip approximately 5 mm above the membrane. Note: Do not allow the pipet tip to
touch the membrane since this may compromise the membrane at that spot.

Slot Sample
1A 10 ng standard Q\.%

1B 5  ng standard 0

1C 2.5 ng standard ' @Q

1D 1.25 ng standard

1E 0.625 ng standard ol
\S)

IF 03125 ng standard ‘,\Q

1G 0.15625 ng standard V
1H plate negative cork@j%i“‘)

»
2A 3.5ng Cam;r‘a@ 1 Std.
2B 0.5 ng.g.gﬁgﬁon 2 Std.
2C 0. \ng standard

7
2D-6F ‘?gmples and controls

6G 3.5 ng Calibration 1 Std.

6H 0.5 ng Calibration 2 Std.

8. After all the samples have been applied, slowly turn on the sample vacuum. Leave the sample
vacuum on until all samples have been drawn through the membrane. Inspect each slot that
contains a sample for a uniform blue band. If a uniform blue band is not visible, make a note of
it.
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Turn off the sample vacuum, the clamp vacuum, then the vacuum source.

9. Disassemble the slot blotter and remove the membrane. Proceed immediately to pre-
hybridization. Do not allow the membrane to dry out.

Clean the apparatus by soaking in enough 0.1% SDS to cover for. 5-15 minutes. Following
soaking in SDS, rinse the gasket and the side of the top plate that contacts the membrane
thoroughly with H,O (include a final rinse with deionized H,0). Make sure that all the wells of
the top plate are rinsed and clean. Rinse the bottom unit of the slot blotter with deionized H,0
and allow to dry at room temperature. Never use bleach.

Wdization Solution in the
ray. Put the tray into the
covered tray to prevent the

10.  Transfer the membrane to 100 mL of pre-warmed QuantiBlot
hybridization tray. Add 5 mL of 30% H,0,. Place the lid on
50°C shaking water bath. Place a weight (e.g. lead ring)@
tray from sliding or floating. ‘

Shake at 50°C for 15 minutes at 50-60 rpm. Pour @lution.
Hybridization . Q | |

11, Add 30 mL of pre-warmed QuantiBlo{lkndization Solution to the tray. Tilt the tray to one
side and add 20 pL of QuantiBlot %7 Probe to the QuantiBlot Hybridization Solution.

Cover tray with lid and weighg\o

Shake at 50°C for 20 minutes af5%60 rpm. Pour off the solution.

12. Add 100 mL of pre* ed QuantiBlot Wash Solution to the tray. Rinse by rocking for
several seconds, NEMNDour off the solution. S

13, Add 30 J ve-warmed QuantiBlot Wash Solution to the tray. Tilt the tray to one side
and add 180uL of Enzyme Conjugate. Cover tray with lid and weight.
Shake at 50°C for 10 minutes at 50-60 rpm. Pour off the solution.

14 Add 100 mL of QuantiBlot Wash Solution to the tray. Rinse by rocking for 1 minute, then
. pour off the solution.

Repeat for a total two washes.

15, Add 100 mL of QuantiBlot Wash Solution to the tray. Cover tray with lid and weight.
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Shake at room temperature for 15 minutes at 100-125 rpm. Pour off the solution. During this
time, prepare the Color Development Solution (see below).

Color Development

' 16.  Ina glass flask, prepare the Color Development Solution. Add the reagents in order:

60 mL of Citrate Buffer
3 mL Chromogen
60 pL 3% H,0,.

Mix thoroughly by swirling (do not vortex). %

(@t\an 10 minutes before
ch of Color Development
xide after use. Wrap the
prevent oxidation.

Note: Do not prepare the Color Development Solution
use. Use a new tube of hydrogen peroxide for ea
Solution. Discard the remaining hydroge
Chromogen bottle in Parafilm after each ¢

17.  Add 100 mL of Citrate Buffer to the tray. Rirﬁ&)y tocking for several seconds, then pour
off the solution.

18.  Add the Color Developfnent Solutio(.t& tray. Cover tray with lid.

Develop the membrane by shakin@m temperature for 20-60 minutes at 50-60 rpm. Pour
off the solution. , :

19.  Stop the color develw by washing in épproximately 100 mL deionized H,0. Repeat
several times. Afté\ last wash, store membrane in deionized H,0. Cover tray with lid
and proceed wit ography.

Photography ?S

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

21.  Use a Polaroid MP4 camera system with type 667 or 664 film and a Wratten 23A or 22
(orange) filter.

22.  Tumn on the flood lights. Adjust the height of the camera and focus so that the membrane
fills the entire viewing frame.
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23. - Photograph at 1/125 seconds and f8 for type 667 film. Photograph at % second and 5.6 for
type 664 film.

24.  Develop the film for 30-60 seconds. Ifthe photograph is out of focus, not exposed properly,
- or does not accurately record the bands on the membrane, vary the exposure conditions and
re-photograph.

Indicate the appropriate columns and rows on front of the photograph. Also, initial and date the
photograph. : :

25, Attach the photograph to the QuantiBlot worksheet. Once the Quan#iBlot passes review (see
below), make photocopies and distribute to the appropriate ts. File the original
QuantiBlot worksheet along with photograph in the app e binder. Discard the

membrane. ~
Note: If an entire QuantiBlot or a portion of it does no Q review (see below), it is the
responsibility of the analyst on the QuantiBlot rotati @esubmit those samples that are
in question.

Quality Control | Qb‘

1. The DNA standards should yield band iﬁ?@ies that decrease approximately two-fold for
each subsequent dilution (see below for e ceptions).

2. Compare the intensities of cali rasng(?a.S ng) and calibrator 2 (0.5 ng) to those of the DNA
standards. The intensity of cali r 1 should be between 2.5 and 5 ng; the intensity of calibrator
6

2 should be between 0.31 ﬁ 2 ng. Calibrators 1 and 2 are loaded in duplicate on the
membrane. At least ths ese four calibrator samples must be consistent with the DNA
ladder and each othx?. more than one of the calibrator samples are incorrect, the
membrane must b¢rgpeated.

3. Estimate the qt?t?fy (ng) loaded for each sample by comparing band intensities of the unknown
samples with those of the DNA standards. If the band intensity is between two DNA standards,
match the sample to the DNA standard with the lower amount of DNA.

It is recommended to run the neat and 1/10 dilution for each sample. As a general rule in
determining the DNA quantity of an unknown sample, the band intensity must be less than the
largest DNA standard (10 ng). If the sample band intensity is > 10 ng, multiply the reading of the
1/10 dilution by 10 to determine the DNA quantity for that sample. If the sample band intensity
of the 1/10 dilution is > 10 ng, then submit 1/100 and 1/1000 (if necessary) dilutions for analysis.
To determine the DNA quantity for these samples, multiply the 1/100 and 1/1000 dilution
readings by 100 and 1000, respectively.

38



Initials: 22/ Date: April 4, 2004

v

-

4. Membranes that have compromised DNA standards may pass review, however, care must
be taken in the interpretation of the results. Examples of compromised DNA standards
include bands that are not visible, nonuniform signal intensity within a slot, and samples that yield
a band intensity that is not consistent with that of the other DNA standards.

The following guidelines must be followed:

a. At least one of the 0.15 ng standards must be visible. If not, samples that show band intensities
of <0.31 ng and samples with no apparent DNA must be repeated, including the extraction
negative control(s).

b. If one of the DNA standards other than 0.15 ng produces a band iny \ that is not consistent
with the other DNA standards and the DNA calibrators, then sam @dings that fall at or near
the amount of the compromised standard, and are between theQ¥jgtent two standards (one on
either side of the compromised standard) are not valid for L@mbrane.

For example, if the 2.5 ng DNA standard is compromis@he sample readings that are <5 ng but
>1.25 ng are not valid for that membrane. If the 1 NA standard is compromised, sample
readings >5 ng are not valid for that membrane

c. If more than one of the DNA standard% Compromised, the membrane can pass review if
four consecutive DNA standards are congt % determined by comparing band intensities to those
of the DNA calibrators. Insucha membrane will be valid for the determination of DNA
sample amounts that yield valu C&r within those four DNA standards.

NOTE: this scenario only s if the 10ng and the 0.15ng standard fails. All other standards
are required to read the‘a@Mrators. ‘

in the resub i of neat samples and/or dilutions. Also, any bands that are produced on the
membrane are jdicative of the presence of human DNA*, provided that the corresponding plate
negative and extraction negative controls do not produce a signal.

5. If the membrane fs’ Qr)view for the determination of DNA amounts, it can still be used as a guide

6. Submit a photograph and QuantiBlot Worksheet for review by the QuantiBlot Station supervisor.

* Non-human primate DNA may give comparable results to that of human DNA using this procedure
(Perkin Elmer Corp. 1996). '
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Quantiblot interpretation
1. The Quantiblot procedure, done propetly, gives reproducible and fairly accurate determinations

of the total amount of human DNA. The neat sample and 1/10 dilution should give quantitation
results that make sense - the neat and 1/10 samples should correlate with one another.

neat 1/10 dilution 1/10 dilution
results OK review photo to 9

determine best \‘?
concentration\®~

> 10 5,2.5,1.25 0.62 \

5 ' 0.62 1.2

25 031 0% 015

1.25 0.15 o) 0.31, blank

0.62 - [<o0.15 qv\)’ ' 0.15

0.31 blank& <0.15

0.15 IR n/a ’

2. If you have any pairs SAI®8ults other than those above, you need to take steps to correct the

problem before amplifidtid. A review of the photograph may be all that is needed to determine

the discrepancy of t ts (e.g. incorrectly called results, nonuniform signal intensity, thick or
thin bands) and oRrsjgde reasonable estimate of the DNA concentration.

. If neat and 1/10 dilution are both > 10 ng, submit additional dilutions for Quantiblot.
2. If neat and 1/10 dilution are of equal intensity, resubmit neat and 1/10 dilution for
“Quantiblot. | |
3. If neat and 1/10 dilution are too far apart in intensity (e.g. 5 and 0.15 ng, 2.5 ng and
blank), resubmit neat and 1/10 dilution for Quantiblot.
4. If neat and 1/10 dilutions are both “*” due to colored impurities, then the sample may
need cleaning up using a Microcon spin filter followed by Quantiblot.

[a—y
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‘Modified QuantiBlot starting with extracts in microtiter plates
For this procedure the number of controls and calibrators has been reduced so that multichannel
pipettes can be used for sample loading. All steps are performed as above with the following

modifications:

1.) Add 150 uL of Spotting Solution to the prepared standards and to each sample well. Do not
vortex microtiter plate! Proceed without delay.

2.) Prepare membrane and gasket as described above.

3.) Load the membrane as follows:

Slot | Sample I O
1A 10  ng standard | ®Q
1B 5 ng standard
1C 2.5 ng standard ’\b‘
1D 0.625 ng standard (\
Y
1E 0.3125 ng standard
1F 0.15625 ng standgc\o
1G plate negative @ro (TE™®)
1H 3.5ng gali%@&l standard

4.)Load samples in co@ 2A-H to 6A-H using an 8-channel 300 pL pipette. Proceed as described
above.

5.) Due to the requ:d number of standards and calibrators the acceptance guidelines were changed
as follows:
a.) The intensity of the 3.5ng calibrator has to be between 2.5 and 5ng, otherwise the
membrane must be repeated.

b.) The membrane passes review if at least three standards in a row are correct and their
intensities decrease in linear fashion.
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Troubleshooting of QuantiBlot

Date: April 4, 2004

(taken from the Perkin Elmer QuantiBlot package insert, see QuantiBlot references)

Observation

1. No signal or low
sensitivity.

‘Q
| N\
&
?\

Possible Cause

Use of a membrane other’
than Biodyne B.

Incorrect NaOH or EDTA
concentrations in Spotting
Solution.

Recommended Action

Use Biodyne B nylon
membrane. Do not use mem-
branes that have neutral
charge.

Prepareg.Spotting Solution
corT:

Water bath temperature too @er bath temperature
high. hould be 50°C (x1°C).

DNA Probe was not a@

hybridization step. b‘

Enzyme conj as not

a@%

en peroxide was
jadtive.

<)

Presence of MgCl, in the
DNA sample.

42

Add QuantiBlot D17Z1
Probe.

Add Enzyme conjugate:
HRP-SA at indicated step in
protocol. Use 180 puL of
Enzyme Conjugate: HRP-SA.

Prepare a new Color
Development Solution using
a fresh bottle of hydrogen
peroxide.

Concentrations of MgCl1,
>0.3 mM can result in
reduced sensitivity. Prepare
all DNA dilutions in TE™*
Buffer. Any MgCl, can be
removed from samples by
micro dialysis using
Microcon 100 spin units
(follow manufacture's
directions).
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Observation
2. Areas of low sensi-
tivity across the
membrane.
3. Non-uniform signal

intensity within a slot.

O

Possible Cause

Membrane slipped up onto
the side of the Hybridization
Tray during Hybridization or
Stringent Wash steps.

Membrane dried-out signi-
ficantly at some point in the
protocol.

Bubbles(s) in slot blot wells
when sample was pipetted
into well, or when vacuum

was applied. be
Qb‘

S
&0‘%

%
N

&

4. Filter background

No or low SDS in the
Hybridization Solution or in
the Wash Solution

43

Date: April 4, 2004

Recommended Action

Reduce the rotation rate of
the water bath to 50-60 rpm.
Check that the membrane is
fully submerged in the
bottom of the Hybridization
Tray before shaking.

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

Slo, pet the Spotting
S n directly over the

er of the wells of the slot
blot apparatus, with the pipet
tip raised approximately 5
mm above the membrane.

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

If the entire sample is not
drawn through the mem-
brane, turn off the sample
vacuum. Pipet the sample
back into the pipet tip; then
pipet the sample back into the
well of the slot blot
apparatus. Turn on the
sample vacuum to draw the
sample through the

.membrane.

Prepare solutions with proper
concentrations of SDS. -
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Observation Possible Cause

Membrane was not pre-
wetted prior to slot blotting.

Too much Enzyme con-
Jjugate: HRP-SA was added.

Lack of thorough rinsing,

Slot blot apparatus not
cleaned thoroughly aft t

use.

5. The DNA Calibrators
do not quantitate cor-
rectly with respect to
the DNA Standards.

DNA Stan%%?al dilu-

tions prepar correctly.

O
6‘\

6. Signal obtained foT\A Water bath temperature too

-h D low.
et (G

SSPE concentration too high
in Wash Solution.

Date: April 4, 2004

Recommended Action

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

Use 180 uL of Enzyme
Conjugate:HRP-SA.

Thoroughly rinse twice, for 1
minute each, using 100 mlL, of

essary.

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

pre- d Wash Solution.
Th@\w rinse times can be
@ ded beyond 1 minute if
C

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

Water bath temperature
should be 50°C (x1°C).

- Check that the 20X SSPE

solution and the Wash
Solution were prepared
correctly.

* DNA from primates species may give signals similar to those obtained from equivalent
amounts of human DNA. In Roche Molecular Systems (RMS) laboratories, 30 ngto300ng
quantities of non-primate DNA samples result in either no si gnals or signals that are less than

or equal to the signal obtained for 0.15 ng of human DNA.
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PCR amplification

A positive control, an amplification negative control, an extraction negative control, and a female
negative control, if applicable, should be included with each batch of samples being amplified to
demonstrate procedural integrity. The positive control is a control whose alleles are known to the
analyst. Samples that were extracted together should all be amplified together, so that every sample
is un parallel to the extraction negative control.

Do not foreet to indicate on the DNA extract tracking worksheet that a sample was submitted.

" The STR PCR reaction mix already contains BSA. Do not add additional BSA.

Follow the general PCR guidelines for handling the tubes and cleanin e work surface. The
following steps have to be performed in the appropriate dedicated . Evidence samples and
exemplars should not be handled at the same time. B

A Preparing DNA aliquots for the amplificatioﬁ §

1.) Do not amplify samples in which insuffici A was detected by QuantiBlot (0 or
<0.15ng/20uL). These samples may be £d after a Microcon concentration step.

2) The target amounts to be ampliﬁecfae(g ng of DNA for the Profiler Plus and Cofiler
multiplexes, 0.5ng for Powerplexd6, 24d 2ng for the Y-STR systems. Due to the varying
volumes of reaction mix and & ium chloride for the different multiplex reactions, the

DNA aliquots have to be adjusid accordingly to achieve a final volume of 50uL, or 25pL
respectively. Follow the agpiepriate tables when setting up the aliquots.

" ATTENTION: Powerple’x& currently only validated for exemplars and human remains. Do
not use for evidence spgciuien.

3) For each € to be amplified, label a new tubé. Add DNA and TE* and as specified in
Tables 1A\fo 3A.

4) Remember the following general rules:
If the neat and 1/10 QuantiBlot results are >10 ng/20 pL, dilute the sample 1/100 with TE*

and re-quantitate. Multiply the diluted concentration by 100 to obtain the original sample
concentration. Repeat the procedure if the diluted sample is still 210 ng/20 plL.
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5.)

When a dilution is made to determine DNA concentration, it is preferable to calculate the
DNA concentration in the undiluted DNA extract. Then amplify the undiluted DNA extract,
not the dilution. If possible always amplify the optimal target amount.

Tables 1B to 3B list the preparation of the controls for each system.

N
\{b
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Powerplex 16 multiplex

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

QuantiBlot Range of Volumes (uL)

DNA Concentration Target Volume TE* (uL) for which can be amplified

(ng/20uL) (uL) to Target Volume | (corresponds to approx.
be amplified 0.15 - 5 ng of DNA)

>25 Dilute 1/10 and use the dilution for amplification

12.5 | Dilute 1/10 and use the dilution for amplification

6.2 16 | 184 X
5 2.0 18.0 NG5 - g+
\
3.1 3.2 16.8 N 0.6- 164
25 4.0 16.0 1.0 - 20%*
»

L5 6.6 A 12-20%*
125 8.0 ) 2.0 - 20%*

( ~
0.62 16.0 i 4.0 2.4 - 20%*

“ ‘
0.31 4‘\0 0 9.7 - 20%*
\ &

20
0.15 : 20 0 20 - 20%**

<015 ‘_i@mamolifv - -
#%  AddTE*toa @\olume of 20 ul.

Table 1B - Contrgl samples for the Powerplex 16 multiplex

Sample DNA TE*
ABI Kit positive control 10 uL 10 uL
extraction negative control 20 pL ---
amplification negative control - 20 uL
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AmpFISTR Cofiler and Profiler Plus Kits

Table 2A - Amount of DNA to be Amplified for the AmpFISTR Cofiler and Profiler Plus Kits

Date: April 4, 2004

DNA Concentration Target Volume TE* (uL) for Range of Volumes (uL)
(ng/20pL) ‘ () to Target Volume | which can be amplified
be amplified
>25 Dilute 1/10 and use the dilution for amplification
12.5 1.6 18.4 =z
6.2 3.2 16.8
5 4 16 fxo 0.6-20**
{4
3.1 6.5 13.5 1.0 - 20%**
N :
2.5 8 120% 1.2-20*
1.5 13.3 ] 2.0 - 20%*
N
1.25 16 (l, 4 2.4-20%+
0.62 20 A 0 4.8-20**
\.J
0.31 20 6\ 0 9.6 -20**
0.15 @ 0 19.2-20%* |
<0.15 ’grﬁgg notamplify | - -
“*  Add TE*to a{@) Volume of 20 pL.
Table 2B - Control samples Cofiler and Profiler Plus Kits
Sample DNA TE*
ABI kit amplification positive control 20 uL -
extraction negative control 20 pL ---
amplification negative control --- 20 uL
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Y STR multiplex YMI

The amplification of exemplars, sperm cell fractions of samples extracted by differential lysis and
semen stains, where no epithelial cells were seen during the differential lysis, is based on the
QuantiBlot results (see Table VI). Semen positive swabs taken from female individuals that were
extracted using the non-differential semen extraction and the swab remains fractions of differential
lysis samples are amplified using the amounts specified in Table VIL

Table 3A.1 - Amount of DNA to be amplified for the Y M1 based on QuantiBlot results.

QuantiBlot @ of Volumes (uL)
DNA Concentration Target Volume TE*(uL) for < @Mich can be amplified
(ng/20uL) (uL) to Target Vol% >(c0rresponds to approx.
be amplified 0.15- 5 ng of DNA)

>25 Dilute 1/10 and use the dl§' n for amplification

12.5 3.2 ;§‘ 0.3 - 8**

6.2 6.6 SANT4 0.5 - 16**

¢

5 8.0 ¢ V 18.0 0.6 - 20**

3.1 | 13.03‘\0\ 13.0 1.0 - 26**

2.5 1 10.0 1.2 - 26%*

-
1.5 | . ‘EQIO 0 2.0 - 26%*
1.25 ' \(\\ 26.0 0 2.4 - 26%*
N -

0.62 26.0 0 4.8 - 26**

0.31 ; 26.0 0 9.7 - 26**

0.15 » 26.0 0 20 - 26**

<0.15 Do not amplify - -

#¥  Add TE*1to a final volume of 26 pL.
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Table 3A.2 - Amount of DNA extract from a non-differential semen extraction or from the
swab/substrate remains fraction of a differential lysis sample to be amplified for YM1**,

P 30 result P 30 result DNA Volume | TE*(uL) Range of

for the 2ng for the 0.05A units | (uL) to | Volumes (uL)
subtraction subtraction be amplified which can be
(body cavity (stains or penile amplified
swabs) swabs)

ERR for the neat ERR for the neat 5 21 P 1-26*
between 1.1 - 3.0 between 1.1 -3.0 10 16 (X\: 2-26*
>0-1.0 >0-1.0 26 Q\}U 5 - 26*

* Add TE to a final volume of 26 pL.
*x Use 10pL for samples where P30 was not determin

Table 3A.3 - Amount of DNA extract to be amphﬁe

W

use sperm cells were seen.

ase positive samples**.

. \J “
type of item DNA Target | TE Range
. (1/ Volume (uL) | (uL) (uL)
vaginal swab initially try t@}ounts 10 16 1-26*
P\ 26 0

anal or dried
secretions swab

\
: basﬂ blot result
*
Y ”

stain

Cb}sed on Qblot result

see Table 3A.1

nal volume of 26 uL.

* Add TE Y’ﬁ »
ok Qblot does tlot reflect male DNA especially for vaginal swabs. Try more or less if negative.

Table 3B - Control samples Y STR multiplex YMI

Sample | DNA TE*

in house amplification positive control | 20 ne 6 uL.
extraction negative control 20 uL 6 ul
amplification negative control --- 26 uL

50




Initials: 76/( Date: April 4, 2004

B Amplification set-up

ATTENTION: Powerplex16 is currently only validated for exemplars and human remains. Do
not use for evidence specimen.

1.

2.

For each system fill out the amplification worksheet and record the appropriate lot numbers.

Determine the number of samples to be amplified, including controls and label a PCR
reaction mix tube for each sample.

Ensure that the solution is at the bottom of each PCR reaction mix tube by tapping the tube
down onto a clean work surface or by centrifuging briefly. Labe] the caps of the PCR
Reaction Mix tubes or use white labels. Open caps using the mic fuge tube de-capping
tool or a new Kimwipe. Avoid touching the inside surfa e tube caps.

For Powerplex 16 the reaction mix has to be prepared ﬁ(&%epare enough for N+1 samples
and mix before using:

reagent 1 sample ﬁ@ samples 30 samples
Powerplex 16 2.5 uL Q 25 ul 75 pL

10x primer mix (L :

Gold Star 2.5 é 25 uL 75 uL

10 x buffer ‘

AmpliTag Gold 8 uL - |o4pL
DNA Polymeras

(5U/uL)

&0‘

Accordmgto the multiplex that is being amplified the following reagents have to be added
to each tube:

System
Powerplex 16 Y STR YM1 Cofiler, Profiler Plus
reagent 5.8 uL mastermix | 4 pL of MgCl, 10 pL of specific primer mix
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6. Pipet carefully in the solution at the bottom of the tube. Use a fresh sterile pipette tip for each
tube. Close all of the tubes. At this stage have another analyst witness the sample set-up.

7. Note: Use a new sterile filter pipet tip for each sample addition. Open only one tube at
a time for sample addition. The final aqueous volume in the PCR reaction mix tubes will
be 50puL for Profiler Plus, Cofiler and YMI, and 25.8uL for Powerplex 16. Transfer the
DNA aliquot prepared earlier to the labeled PCR reaction mix tubes. After the addition of
the DNA, cap each sample before proceeding to the next tube. Do not vortex or mix.

8. After all samples have been added take the rack to the ampliﬁfﬁA area.

52



< |
Iniials: /> Date: April 4, 2004

C Thermal Cycling
Turn on the Perkin Elmer 9600, or 9700 Thermal Cycler. (See manufacturer's instructions).

Choose the following files in order to amplify each system:

instrument | Powerplex16 YM1 Cofiler Profiler Plus
9600 n/a n/a file: 38 file: 38
user: casewk user: casewk user: casewk user: casewk
9700 | file: powerplex file: yml | file: \\ e: profiler/cofiler
proﬁler/coﬁle{Qp

S
Tables 1 and 2 list the conditions that should be 1nc1udc$ach file. If the files are not correct,
bring this to the attention of the QA coordinator and %‘perwsor :

P

Table 1 PCR Conditions for the P@]ﬂm& GeneAmp PCR System 9600

9600 File # 38 is th% gram for the following file combmatlon: # 1, then # 8, then
Cofiler/ # 10, ther

Profiler
Plus The j { al hnked files contain the following parameters:
ile #

file # 38 Soak at 95°C for 11 minutes
File # 8 , »Denature at 94°C for 1 minute
28 cycles: » Anneal at 59°C for 1 minute
»Extend at 72°C for 1 minute
File # 10: 45 minutes incubation at 60°C.
File # 26: storage soak 10 hours at 25°C
File # 4: storage soak indefinitely at 4°C
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Table 2 PCR Conditions for the Perkin Elmer GeneAmp PCR System 9700

9700
Powerplex16
user: casewk
file: powerplex

The Powerplex file is as follows:
Soak at 95°C for 11 minutes
Soak at 96°C for 1 minute

Ramp 100% »Denature at 94°C for 30 seconds
Ramp 29% »Anneal at 60°C for 30 seconds
Ramp 23% »Extend at 70°C for 45 seconds

for 10 cycles then

0 seconds

Ramp 100% »Denature at 94°
Ramp 29% »Anneal at 603 30 seconds
Ramp 23% »Extend at for 45 seconds

for 22 cycles

- 30 minutes incubatio 60§C.
Storage soak inde y at 4°C

9700

Cofiler/

Profiler

Plus

user: casewk

file: cofiler/profiler

" 4
file is as follows:

for 11 minutes

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

A . *@ninutes incubation at 60°C.
Q\ torage soak 90 minutes at 25°C

The Cofiler/Profiler
Soak at

28 Byclés:

storage soak indefinitely at 4°C

9700

Y M1

user: casewk
file: yml

The YM1 file is as follows:
Soak at 95°C for 10 minutes
»Denature at 94°C for 45 seconds
»Anneal at 58°C for 58 seconds
»Extend at 72°C for 1 minute 15 seconds

30 Cycles:

30 minutes incubation at 60°C.

storage soak indefinitely at 4°C
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9600 Instructions
1. Place the tubes in the heat block (do not add mineral oil), slide the heated lid over the tubes,

9700 Instmctio%

1.

and fasten the lid by turning the top screw. Do not make it too tight, the white triangles
should line up. '

Start the file by doing the following stepé:
The main menu options are RUN - CREATE - EDIT - UTIL

If this is visible and the cursor is blinking underneath RUN, press ENTER. If this is not
displayed press STOP as often as is necessary to get the main me%

gram number and press
o MICRO, if it is not, press
ction vol is set to S0uL, if it is
R.

You will be prompted to Enter program #. Enter the desir
ENTER again. At the next screen verify that Select tube }
the OPTION button until MICRO appears. Verify th
not, set it to 50uL using the numeric key pad. Pres

The run starts when the cover temperature is_1 . The cycling parameters may be verified
by monitoring the first cycle after the inif aturation. While the instrument is running,
the screen displays the target temp % either ‘Ramp to’ or ‘Hold at’), the current
temperature, and the time, counting @. During hold steps, the linked program number
is displayed; for cycle steps, the cycle number is displayed counting up.

sp\iﬁca‘don, remove samples and press the STOP button
is displayed. Wipe any condensation from the heat block
e lid closed to prevent dust from collecting on the heat block.

Upon completion of the
repeatedly until the maj
with a Kimwipe and

Turn the instrun@ 4
&0

Place the tubes in the tray in the heat block (do not add mineral oil), slide the heated lid
over the tubes, and fasten the lid by pulling the handle forward. Make sure you use a tray
that has a 9700 label.

Start the run by performing the following steps:

The main menu options are RUN CREATE EDIT UTIL USER. To select an option; press
the F key (F1[2IF5) directly under that menu option.
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Verify that user is set to "casewk." Ifit is not, select the USER option (F5) to display the
"Select User Name" screen.

Use the circular arrow pad to highlight "casewk." Select the ACCEPT option (F1).
Select the RUN option (F1).

Use the circular arrow pad to highlight the desired STR system. Select the START option
(F1). The "Select Method Options" screen will appear. ’

Verify that the reaction volume is set to S50uL and the ramp@ is set to 9600 (very
important).

[f all is correct, select the START option (F1). QO

The run will start when the heated cover reaches %e screen will then display a flow
chart of the run conditions. A flashing line indicat e step being performed, hold time is
counted down. Cycle number is indicated6 op of the screen, counting up.

Upon completion of the amplificats move samples and press the STOP button
repeatedly until the "End of Run" scredhds displayed. Select the EXIT option (F5). Wipe
any condensation from the heat b &th a Kimwipe and pull the 1id closed to prevent dust
from collecting on the heat bl 61‘um the instrument off,

IMPORTANT: 6
<

For all systems return t}@;mbe rack used to set-up the samples for PCR to the PCR Set-Up

Area.
@)

Tumn instruments NLY when the Main Menu is displayed, otherwise there will be a Power
Failure message th® next time the mstrument is turned on. It will prompt you to review the run
history. Unless you have reason to believe that there was indeed a power failure, this is not
necessary. Instead, press the STOP button repeatedly until the Main Menu appears.

In case of areal power failure the 9700 thermal cycler will automatically resume the run if the power
outage did not last more than 18 hours. The 9600 thermal cycler will not automatically restart. The
history file contains the information at which stage of the cycling process the instrument stopped.
Consult the QC Department and the technical leader on how to proceed.

After the amplification prbcess, the samples are ready to be loaded on the fluorescent instruments.
They may be stored in the appropriate refrigerator at 2-8°C for a period of up to 6 months.
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D Amplification Troubleshooting

Date: April 4, 2004

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

Possible Cause

Recommended Action

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

Prepare new samples and repeat amplification
step

Thermal cycler defect or wrong program used

Check instrument, notify QA team, prepare
new samples and repeajan plification step

Positive control fails but sample signal level is fine

N\
S0

DNA

AN

Possible Cause Recommgr "Action :

) . . . i . .
Mistake during the amplification set up such | Pre a&hw samples and repeat amplification
as not adding enough of the positive control steé‘

Positive control lot degraded

(L\)\I otify QA team to investigate lot number,

, K prepare new samples and repeat amplification
'a) step
- N
Presence of unexpected or addal peaks in the positive control.
— A
Possible Cause \f\\ Recommended Action

contaminated 1 S

Contamination by S@amples,

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

Non-specific priming

Notify QA team to check thermal cycler for
correct annealing settings, prepare new
samples and repeat amplification step
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Strong signal from the positive controls, but no yor below threshold signal from DNA test
sample.

Possible Cause o Recommended Action

The amount of DNA was insufficient or the Amplify a larger aliquot of the DNA extract.
DNA is severely degraded.
Re-extract the sample using a larger area of
the stain or more biological fluid to ensure
sufficient high molecular DNA is present.

Concentrate the ex \%DNA using a
Microcon 100 ult ation device as
described in crocon section.

heme compounds, certain dyes). olymerase.

Test sample contains PCR inhibitor (e.g. @Sfy :Eing an additional 10 units of Taq

(ﬁ)ﬂﬁplify a smaller aliquot of the DNA extract

to dilute potential Taq Gold polymerase
s\o& inhibitors.
6 Re-extract the sample using a smaller area of
‘ the stain to dilute potential Taq Gold

o AQ polymerase inhibitors.
N\

C\JQ Re-extract the samples using the organic
extraction procedure..

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

" The decision which of the above approaches is the most promising should be made after consultation
with a supervisor. ‘
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General Guidelines for fluorescent STR Analysis

Batch processing

1.

Exemplars and evidence samples have to be handled separately at all times. These samples

should never be together on the same gel or in the same sample tray.

For the 3100 it is acceptable to load one exemplar and one evidence tray in the same
instrument. Two trays are the equivalent of two consecutive runs.

Samples from one amplification sheet should be processed together, so that each sample is
accompanied by the appropriate controls. %

Use the correct worksheet for the specific sample type, and m@e the sample preparation
set-up and the gel loading set-up are witnessed properly

Samples that need to be rerun must be loaded on @ the appropriate sample type. It

is not necessary to rerun all of the amplification ¢ s for the repeated sample.

Attention: Each gel or capillary run that @ ed has to have at least one correct positive
control. _

Sample handling ‘ K(L

7.

Prior to loading on the gel phﬁed samples are stored at +4°C in the amplified DNA
area. The tubes contalm phﬁed product should never leave the amplified DNA area.

A

See the general xuldelines for microfuge tube and pipet handling.

Samples ?&ave been loaded on a gel or in a sample tray, should be stored until the
electropho¥esis results are known. After it has been determined that the amplification
products do not require repeated testing, the samples should be discarded.

Instrument and computer maintenance

10.

11.

Be gentle with all glass plates, instrument parts and instruments. Keep everything clean.
It is a good practice to monitor initial instrument performance. Especially for the capillary

instruments this enables the user to detect problems such as leaks, air bubbles or calibration
issues. -
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12.

13.
14,
15.

16.

The Macintosh computer should be restarted before each run. This prevents the hard drive
from becoming too fragmented.

PCs need to be maintained through regular defragmentation.
Delete data files and other non-essential files from the hard disk at least once a week.
Notify QC if any problems are noted.

Fill out all log books. (b\'%
O
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STR Data archiving on JAZ disks for MACINTOSH based systems - 310 and 377

In absence of a MAC network, JAZ disks are used as transport medium from the data collection
instruments to the external analysis stations. A different set of JAZ disks is used a final archive after
analysis has been completed. Always transfer the run files unto the computer hard drive before
processing. Otherwise the JAZ disks will get corrupted. '

Data transfer

1.

- Put a designated JAZ archiving disk in the JAZ drive. The d1

'NOTE: Always remove external disks by dr&

Before copying a run, identify the Run folder containing the gel or project file based on the
date and time noted on the gel or sample sheet. At this point the folder can be renamed with
the gel/sample sheet name which will make it easier to find late\%

on will be visible on the
desk top. Drag the icon of the renamed run folder onto t disk icon. After copying is

complete, drag the JAZ disk icon onto the trash icogt

he disk icon into the trash icon. Do
not press the expel button on the JAZ dj e!!!! Do not use paperclips!!!!
Restarting the computer can help if t disk icon will not appear on the desk top.

Copy run on external analysis sté’& hard drive and delete from transfer disk.

Data archiving 6

1.

After the gel oi&ﬁm been analyzed and processed with Genotyper, the folder should

contain the fol items:
<
N

377 ~ arun file
- the gel file

310 - an injection list

310 and 377 - run log
- a project file
- sample files for all samples
- the Genotyper files

Make sure folder is complete.
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2. The folder should have been renamed (see Genotyper instructions), according to the
following format: , '
377 - Gelname Files  (e.g. PO4-Wnr001 F iles, Y04-Ros001 Files)
310 Instrument name Files (e.g. CE1/04-002 files)

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

4. -~ Afterthe copy process is complete, delete the run folders from the collection instrument and

the external analysis station computer hard drive.

5. JAZ disks are rewritable and the Genotyper files can be 0]?0@ reedited and saved.
Reediting is documented on the hard copies. 0 :

STR Data archiving on CD’s for WINDOWS based %@Qﬂﬂﬂ

The three external analysis stations for the 3 100 datagare etworked together but CD’s need to be
burned to transfer data from the collection instm.nét& the analysis stations.

A. Formatting of transfer CD

any other removable media such as J , or floppy discs. A DirectCD formatted

When a blank CD-R or CD-RW disc isi@tted by DirectCD, it may be used in the same way as
CD-R/CD-RW can have data ac%x deleted provided it is in a CD-RW drive, You may work

and read off the disc in both CD and CD-RW drives.

To format a CD-R or CD- DirectCD: |

1. Insert a blank CD—{Q& D-RW disc into the CD-RW drive.

2. Wait for the pr(X:m Easy CD Creator 4 to launch itself.

3. Click DATA. | |

4. Click DIRECTCD. The Adaptec DirectCD Wizard will open.

*If Easy CD Creator 4 doesn’t open within 30 seconds, the Adaptec DirectCD Wizard may be
opened directly from the START menu in the Programs category under the heading DirectCD.

5. Click Next>. The Drive Information window will open.
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6. Click Next>. The Format Disc window will open.

7. Click Next>. The Name Your Disc window will open. Give the disc a name up to eleven
* characters long.

8. Click Finish. You will receive the message, “Disc in Drive _: has been successfully formatted.”

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

10. You can save onto it from a program’s file menu or you can add/ el%ﬂles to/from the disc
through My Computer, Windows Explorer, etc...- @

11. When a DirectCD disc is in the CD-RW drive, a small red @peaxs on the DirectCD icon
(a CD on top of a disc drive) in the bottom right-hand im the screen. '

To transfer casework runs, there are shortcuts on the deskt or faster access to the CD-RW drives.
You can ‘Drag-and-drop’ files directly from the C uns folder onto the shortcut icons to copy
them onto the disc. Double-click the shortcut @View the data on the disc. ’

o)

1. When a run is finished, locate thg inj¥ction folders on the 3100 instrumental computer that were
generated during the cours run. These folders are in the Current Runs folder that is
located on the desktop ’OQ wistrumental computer.

2. Create and orgam'z@
to contain the inj@cNeh folders. Name this folder(s) with the filename according to your sample

sheet (e.g., St$4-009C0). This new folder will be referred to as the common runs folder(s).

B. Copy and transfer of files

folder for each amplification system used (e.g., cofiler, profiler plus)

Keep in mind that when two or more different amplification systems are used, several common runs
folders will be needed (see examples below).

Example #1: A Cofiler and a Profiler Plus amplification set were run on Stars with the following

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

Note: Be sure to also include a copy of the run’s sample sheet in the common runs folder. Sample
sheets are located in the sample sheet folder on the desktop. It is necessary to save only the .xIs file
(not the .plt file). If more than one common runs folder is created, then each should contain a copy
of the sample sheet. :

3. Insert a CD-RW transfer disk into the CD-RW drive of the instmm@omputer.

4 Copy the common runs folder(s) onto the CD-RW disk by clic\dr&ragging the common runs
folder(s) onto the CD-RW drive icon located on the desktopQ ‘

5. Eject the CD-RW ftransfer disk from the instrumenta@&ar and take it over to the analysis
network for further analysis. b‘

6. Insert the CD-RW transfer disk into the CD- -RW drive on analysis station #1 , #2, or #3.

7. View the desired common runs folder(s %uble-clickjng the CD icon that is located on the
desktop. Copy the desired common older(s) to the PC hard drive by clicking and dragging
the common runs folder(s) from tl& fer disk to the Work folder (Iocated on the desktop).

Note: This work folder is specj é{ each vterminal and cannot be accessed from the other two

terminals. !
*

8. Proceed with the pr \@nd genotyper analysis according to the protocol described in the STR
Analysis on the S@Qapillary Electrophoresis Genetic Analyzer and Genotyper sections of

the STR manu?\

9. Afteranalysis is completed and Genotyper files have been saved in the Common run folder, copy
the Common run folder to the Archive folder. These folders are organized on each analysis
station according to the following hierarchy:

- Archive folder - :
- Instrument folders (e.g., Stars, Stripes; located in the Archive folder)
- Amplification system folders (e.g. Cofiler, Pro plus; located in the instrument folders)

The Archive folder is physically present on analysis station #1 but is shared with analysis stations

#2 and #3 on the analysis network. This means that even though the data is being copied from the
Work folder to the Archive folder at analysis station #2 or #3, it is physically being copied to the
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hard drive of analysis station #1. Along the same lines, editing data (see section c.) can be performed
at any of the analysis workstations. ' '

10. Delete completed folders from Work folder and Transfer disk. Return the transfer disk back to
the 3100 instrument area.

C. Temporary Archive (weekly)

At the end of each week it is the responsibility of the STR station supervisor(s) to do the following:

- present on analysis station #2. This folder (located in the D drive o is station #2) will not

1. Copy all of the analyzed common runs folders present in the Arch%er to a backup folder
be accessed during routine run analysis and is maintained only for:; ose of having a backup

copy. This backup procedure can only be done on analysis sta#

2. Delete runs that have already been analyzed and backggd- analysis station #2 from the 3100
instrumental computers

D. Permanent Archive (every three months)

At the end of each 6 month span (e.g. J an—Jun%-Dec) with a lag time of 3 months (e.g., Oct, Apr)'
it is the responsibility of the Forensic Biglogy computer support analyst(s) to do the following:

1. Two CD-Rs will each be burn: tsC)Sontain éll of the analyzed common runs folders present on
analysis station #1 for the gi onth period. One set of copies will be stored at 520, the other
off-site at Bellevue. | A :

\

IMPORTANT: Nev me CD-R disks with more than 675 Mb of data. This will insure that
with the inclusion re edits, all of the data will still fit on one CD-R disk during the reburning
process.

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

Note: The end result in the storage of files is that at any given time there will be 2 copies of each
run saved either on 2 separate hard drives or on 2 separate CD-R disks.

E. Editing stored runs

If an edit(s) needs to be done on a previously analyzed run whose copy is still present in the
Archive folder of analysis station #1, do the following:
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1. Make all necessary edits to the relevant file(s) present in the Archive folder on the desktop of
the analysis station.

Note: Due to file sharing on the analysis network, editing can be done from any of the analysis
~ stations on the analysis network. :

2. Any changes made in item 1 will be backed-up onto analysis station #2 according to the weekly
backup procedure described above.

If an edit(s) needs to be done on a previously analyzed run that has a eady been burned on

CD-R, do the following: \
1. Find the desired CD-R disk at the analysis network area and co of its contents to the Temp
Archive folder located on the desktop of the analysis wo 1on. This will be used as a

temporary working file. Make edits to the desired file(s nt in the temporary working file.

2. After all of the necessary edits are done, re-b omew CD-R disks to contain all of the
contents of the temporary working file includin LLrnﬁanges that were made. One of the CD-Rs
will replace the one at the analysis network ar@he other will replace the backup at Bellevue.
After the original disks are replaced wi two new disks, the original disks should be
destroyed (e.g. break into two or feeg%appropriate shredder) and discarded. After new

copies of disks have been burned, de

all of the files from the Temp Archive folder on the
desktop. ' ‘

14
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STR Analysis on the ABI 310 Capillary Electrophoresis Genetic Analyzer

Only the AmpFISTR systems Cofiler and Profiler Plus have been validated for analysis on the
capillary and can be run on these instruments.

The program that is used to operate the run and collect the data is the ABI PRISM 310
COLLECTION SOETWARE. This program has to be started and the software preparations consist
of filling out a sample sheet and generating an injection list. On the instrument level, it must be
ensured that the capillary is properly installed and still valid and that the syringe is filled with the
separation medium POP4. In order to have a hard copy of the run, a run control sheet documenting
the sample names and the reagent lot numbers has to be filled out manually. ‘

310 Electrophoresis @\bg

A. Preparing the instrument 0

‘1. Retrieve a fresh tube of deionized formamide from the f] e% d the CE set‘up box containing
the Genetic Analyzer TE buffer, the CXR size standar llelic ladders from the refrigerator.
This way the reagents can adjust to room temperatﬁe‘ g the instrument preparation.

2. Restart the computer by selecting Restart ecial.
3. Open the 310 collection software by doub(layﬁcking on the ABI Prism 310 Collection icon.

4. Check the capillary count on the is@qent and in the log book.

To check the capillary coun; Qt changing the capillary on the collection software window
under the INSTRUMEN nu. The life-span of the capillary is limited to 150 injections.
Determine if the san@o are about to run will exceed this number by counting the samples on
the amplification s nd adding the allelic ladder injections. Change the capillary when this
limit is reached. @capillary count should be double checked in the instrument logbook. The
capillary also?’( be changed if the electrode end of the capillary has remained outside of the
buffer for an extended period of time. '

IF THE CAPILLARY DOES NOT NEED CHANGING, CLICK CANCEL. IMPORTANT: DO
NOT CLICK OK, BECAUSE THAT WILL RESET THE CAPILLARY COUNT TO ZERO.

If the capillary needs changing click OK to reset the count to zero. Go to Changing and Installing

the Capillary. If the capillary does not need to be changed, click C ancel, enter your samples into
the logbook, and proceed as follows: ‘ ‘
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5. Change the buffer and the DI water. Push the TRAY button next to the pump block. This action
moves the autosampler forward and presents the tray. Remove the two glass vials and the
Eppendorf tube. Also remove the anode buffer chamber from under the block on the left side by
gently turning and pulling down. Rinse all containers with DI water. Shake to dry and place upside
down on filter paper.

To refill make 1X buffer by aliquoting 5mL of 10X Genetic Analyzer buffer with EDTA (use a
SmL pipette and the Pipetman to measure the buffer) into a 50mL Falcon plastic tube and filling
the tube up to the 50mL graduation with deionized water. Do not use any other buffers. Label the
tube with the lot number, the date of manufacture and your initials '

. | TN f\ \ 5‘/\
Autosampler tray positions ( (\I/> \@@2} S/) (:Q

N

Fill anode buffer chamber with 1X buffer u fill line and fit securely to its position on the
pump block by gently turning and pushi

Fill cathode buffer vial with 1X Gen B&Analyzer EDTA buffer to the fill line, replace cap and
septum, and place in position 1 ox‘@utosampler platform

Fill the other glass vial with @ézed water, replace the cap, septum, and place in position 2 on
* the autosampler platfor‘m.

The Eppendbrf mb@& as the waste vial, should be 2/3 filled with DI water and placed in
position 3. &

ATTENTIOI\mwayS rhake sure that the vials are completely dry on the outside. Otherwise
electrical arching might occur and singe the autosampler.

6. Check the syringe for leaks and if the amount of POP4 is sufficient

Leaks are indicated by the presence of crystallized POP4 solution at nay of the ferrules or liquid
POP4 in the syringe, alongside the plunger. The crystals can cause spikes and the leaking causes
incomplete filling of the capillary. Clean and refill the syringe and tighten or replace the ferrules.
in that case. ' ‘

For a full tray you should have at least 200 1L POP4 in the syringe (0.2 mark). Remove syringe and
refill if you have less. Never add fresh polymer to old polymer. '
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7.

10.

11.

To refill the syringe it has to be removed from the instrument. Under Window go to Manual
Control Window.

Under the Function pop-up menu in the Manual Control Window select Syringe Up and
click Execute multiple times until the syringe drive is clear of the end of the plunger of the glass
syringe. Swing the pump toggle to the left. Unscrew the syringe from the block grasping the silver
part at the bottom of the syringe (NOTE: do not unscrew the syringe while holding onto the glass).

. Do not remove the plunger but clean the syringe after expelling the remaining POP4 by repeatedly -

drawing up and expelling DI water from a small beaker. Before really refilling the syringe draw
up a small amount of POP4 and expell it again to remove residual vwft\%

Always let the POP4 warm up to room temperature before using '.Qfl&:a sure there are no crystals
or other particles in the POP4, the formation of crystals CE.Q revented by storing the vials
upside down. Manually fill 700l (0.7 mark) of POP41 o% mL glass syringe Do this slowly
to prevent the formation of air bubbles. Thisis import@e presence of air bubbles might cause
false leak alarms.

If air bubbles are visible expell again, let PO@and refill, or turn the syringe upside down and
gently tap on the side to dislodge the air b Expel the air bubbles with some of the solution.

Rinse exterior with deionized water édry with a Kimwipe.

. Slide syringe through the guid@i screw the glass syringe filled with POP4 into the right side of

the pump block by holdin % ver portion of the syringe. Tighten firmly.

>
Remove any air % s from the block. Open the Manual Control menu and from the
Function popu Qg u select Buffer Valve Close, (click Execute). First open the bottom valve
by unscrewy { lowly press down on syringe plunger to remove any air bubbles. Tighten
waste valve \RePeat process using the ferrule on top of the block.

Then go back to the Manual Control menu, select Buffer Valve Open (click Execute).
Manually push plunger to force any last air bubbles into the anode buffer chamber..

Make sure there are no air bubbles left in the pump block. If you see an air bubble anywhere in the
pump block passage, open the appropriate valve and plunge the syringe until the bubble is flushed
through the open valve. ,

Tighten all valves. Under Manual Control choose Buffer Valve Close, click Execute. Do
not forget this step.
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12. Swing the pump toggle to the right and in the Manual Control menu, select Syringe Down.
Click Execute as many times as necessary to move the syringe drive toggle down until bottom
of drive touches the top of the syringe plunger.

13. In order to check the color detection baseline (based on laser performance and state of the
capillary window) do a CCD four color test. '

ATTENTION: a tray must be in the autosampler for this step.
In the current run folder an icon should bé named CCD test.{@le click on this icon.

14 Click Run. Click O.K. to the instrument alert “EP current 1& The scan window should
display all four color lines at about the same level; th should be below 2048. If a
problem is detected, open the heat plate door and t window door and then clean the
capillary window with a moist Kimwipe. Redo
A reading below 2048 indicates a dirty capj o reading might mean that the window is
not placed in front of the CCD camera he laser is dead.

Close the scan window. Pause the run, [t#en cancel the run, and click terminate. Close the

injection list window, click Don’ fé&e. Also quit Genescan which was opened automatically.

Preset the temperature. osm\the Window menu select manual control, choose
Temperature Set.from nction pop-up window

Set the temperatur. ’$$U°C, then click Execute. The instrument takes up to 30 minutes to
reach the 60°C cmperature. Continue to fill out the sample information and prepare the
samples whilg¢theAnstrument is heating.

Under Winiows open the Status window to observe the increasing temperature values.

B. Filling Out a the Sample information and Creating an Injection list
Before starting a run you must fill out a run control sheet, record the sample information in
the computer sample sheet, and generate an injection list. The sample sheet associates sample

information with the sample tube position, which becomes the sample identiﬁcationy.

1. Fill out a CE run Control Sheet for the appropriate set of samples based on the
amplification worksheet and the tray set-up rules:
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A)All samples of one amplification must stay together
B) There should be an allelic ladder approximately every 12 samples.

C) A full tray consists of two amplification sheets and two run control
sheets. :

D)Evidence (semen and blood) have to be nm'separatély from exemplar
samples. They cannot be in the same tray together.

E) Two amplifications of the same sample type, either evidence or exer%lars, can be in one tray.

F) Do not skip a space in the tray. Place all samples consecutivsl@
G)Samples that need to be rerun (e.g. because of a separajd oblem or the presence of a
partial profile) must be placed with the appropriate type and amplification system.
In order to improve the signal strength for sampl showed a partial profile, it is
possible to increase the injection time from 5 0 Seconds and the sample input to 2pL.

2. Double click on the 310 PRISM COLLEQ?% icon, if the collection program is not already
open. Under File select New..., The Créate Yew Dialogue box appears. Then click on
Genescan Sample Sheet, 48 tub @

A Genescan sample sheet apé%
A\

« |Sample N v\:‘:, . |(:olor std [Pres [Sample Info

ey
e
LAt Al ie i
FESIpapt pRELA NEEI 8 e e
VPR e | ¢

]z [m] ] ]

In the STD column make sure a diamond is present next to the red box, this denotes that the
standard dye is RED (this is the default setting). '

3. Fill in the first sample name in the first space of the Sample Name column (Your first sample
must be an allelic ladder). The number of the sample (A1, A3, AS..etc) corresponds to the position
of the sample in the autosampler tray. Your second sample name should be entered in the A3
position, and so on. ENTER ONLY THE NAMES OF THE SAMPLES THAT ARE PRESENT
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INTHE RUN. DONOT FORGET ANY SAMPLES. Use a short name, e.g. the tube labels noted
on the amplification sheet, as the sample “name”. If you are going to inject a sample more than

~once do not enter the information in the sample sheet twice. For the reinjection procedure see
below. ’

4. In the Sample Info column enter the complete sample identification, including the FB number in
the box(es) corresponding to the dye colors present in your sample; the check box in the column
labeled “pres” (present) automatically becomes selected.

The copy, paste, and fill down functions should be used to fill out the sample info column. Fill

out the sample information accurately because, when the data is i d into Genotyper, the
sample names will appear on the Genotyper dye/lane list. The samp 0 has to be filled out for
all three labeling colors. : 0

Also copy and paste all the entries from the sample inf cqﬂﬁ also into the sample comment
column é

5. Save the sample sheet by selecting Save As...fro wile menu. Enter the name of the run, using
the following format : 6

CE1/04-001Pro, CE2/O4-OOIC0,%/O4-OO4PI0/OO2C0 respectively,

For QC and validation runs use de&@ve names, click Save. The sample sheet is automatically
saved to the sample sheet fold? e the sample sheet name on the run control sheets.

6. Create an injection list by {fi@drting the sample sheet. The injection list specifies the order in
which each sample will" d the modules to be used for the run. Each row in the injection list
corresponds to a sing¥& MYection.

Choose New ivghe File menu. The Create New Dialogue box appears.

Click the Genescan Injection List icon. A blank Injection list appears.

=== Jdnjection List ==
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7. Click the arrow in the Sample Sheet field to display a pop-up menu and select your sample sheet.

The information recorded in the Sample Sheet will appear in the Sample Name Column of the
Injection List. The Default module is “GS STR POP4 1mL, F” and should appear for each sample
in the MODULE column. The run conditions are: Inj sec 5, Inj KV 15.0, Run KV 15.0, Run 60°C
, Run time 24. Change the injection time to 10 seconds if necessary; do not touch the other
settings. The matrix standard must be the most recent matrix made for the instrument. Size
standard and Analysis Parameters are both preset analysis default settings.

Auto Anlz should be checked. This means the Genescan Software wid be launched and each
sample will be automatically analyzed.

8. For each run it is advisable to inject the first ladder 2X. To acc h this highlight injection #1,
by clicking on #1 on the far left, then from the Edit menu Insert. A new row will appear
at the top of the injection list. Click on the injection # o ple you want to reinject (in this

case the ladder), this will highlight the row. Under Ed ct Copy. Then click on the blank row
and under Edit select Paste.

This feature can be used to reinject any s ;n the tray, e.g. if an intermediate check of the
analysis results revealed a failed injectiont. ples can also be reinjected with a longer injection
time. Always reinject samples afer the $ast planned injection as to not alter the injection numbers

for the previous samples. s\o

C. Preparing and Runniﬁ@’ DNA Samples

*

1. Label the sides Genescan tubes and place them in the autosampler tray according to
the amplific and the run sheets. ‘

2. For N+2m1es mix 24.5uL deionized formamide with 0.5uL CXR standard per sample.

Sample no. +2 Formamide CXR
14 343 ul 7 ul

26 v 637 ul. 13 ul
38 931 ul ' 19 ulL
50 1225 uL } 25 uL

Mix thoroughly by inversion.
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3. Aliquot 25ul of the formamide/standard mixture into each labeled tube. Have someone
witness tube set-up and sign the run sheet. Add 1uL of PCR product to each tube according
to the injection list. When adding PCR product, make sure to pipet the solution into the
formamide and flush the pipet tip a few times. :

4. Cap tubes with grey rubber septa. (Make sure the septum is flush with the top edge of the
tube; this may take a little work).

Allelic ladders are prepared in the same way as the samples. The allelic ladder preparation can’
be reused for two weeks. The ladders should be labeled on top of the grey septa with the color
and date. The allelic ladders have to be denatured before each run\%

5. Heat denature samples in the 95°C heat block for 2-3 minute ce the autosampler tray on
in the order according to the

ice. Immediately after the denaturation replace tubes in
tubes for air bubbles.

injection list. Leave on ice for at least 1 minute. Che
6. Open the instrument doors and press the Tray b on the instrument (to the left of the

pump block) to present the autosampler plat for tray replacement. Replace the tray so
that position A1 sits at the rear right ¢ f the platform. The tray will fit only in this
position. Press Tray button again to the platform to its home position.

7. Close both instrument doors. K .

O

8. Click Run on the inj ectiox&sst.\Enter the run date and time on the Ru:n control sheet.

To check the progress of Qd, open the Status window under the Windows menu. The sample
injections will begin at tically once the temperature has reached 60°C. When data is being
collected, a band of NoMr's will show across the raw data window. These bands should be below
the 2048 mark. I&Qs)is not the case refer to the Troubleshooting section.

It is recommeged to monitor the result for the first injection. This way any electrophoresis
problem are detected early and can be fixed before all samples were injected in vain.
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D. Changing and Installing the Capillary

1. Click on the TRAY button next to the pump block to present the autosampler tray. Remove
the tray. Also remove the buffer and water vials, the waste vial from the autosampler and the
anode buffer vial from the pump block. To remove the anode buffer chamber, the buffer valve
needs to be open (Normally it should always be open, to double check go to the Manual
Control Window select Buffer Valve Open, click Execute), twist and pull the chamber
gently until it is released. Empty and rinse all vials and let sit to dry.

2. Open the heat block door and the laser detector door. Remove the capillary from the laser
detector groove, remove the tape and pull the capillary out of the electrode thumb screw.
Unscrew the ferrule on the right side of the pump block and pull the@illary out. Discard the

capillary.

3. With the Genescan Collection program open, select Mt@fontrol from the Windows

menu. . @

4. Under the Function pop-up menu, select Syringe Click Execute until the syringe drive
is clear of the end of the plunger of the gla inge. Swing the pump toggle to the left.
Unscrew the syringe from the block gra 3% the silver part at the bottom of the syringe
(NOTE: Do not unscrew the syringe % olding onto the glass). Set it aside.

5. Remove the pump block from thedCE Dy firmly pulling the block away from the machine.
Remove all ferrules and val om the block and clean it using a squeeze bottle with
deionized water. Thoroug& the pump block with Kimwipes

DO NOT USE OB(@ SOLVENTS ON ANY PART OF THE PUMP BLOCK!

6. Make sure all @erem valves and ferrules are thoroughly cleaned with water; especially

make sure t e in the ferrule (through which the capillary runs) is clear of anPOP4. Also
remove %ied POP4 from the threads of the screws.. Replace all pieces to the proper
positions dn the block.

7. Before replacing the pump block verify that the gold eléctrode socket on the back of the block
is dry. Align the steel shafts with the two large holes of the block, then push the block gently
onto the shafts. Slide the pump block until flush against the instrument.

8. Choose the correct capillary. For STR separation use a 47cm X 50um I.D. Capillary; this is
distinguished from the sequencing capillary by a green mark on the window side of the
capillary. Always handle the capillary carefully to ensure that the glass window is clean and
unbroken.
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9.

10.

11.

12.

13.

14.

Pull the capillary from the plastic storage tube and inspect and clean the capillary detection
window with a Kimwipe and isopropanol or ethanol. The window area is very fragile and
breaks easily!

Partially unscrew the plastic ferrule on the right side of the pump block. Insert the window
end of the capillary through the center of the plastic screw through the cone-shaped ferrule
until the end stops just before the cross hair section. While holding it in position firmly
tighten the ferrule into the pump block to secure the capillary.

Position the capillary in the vertical groove of the laser detector.

The central portion of the capillary window should rest dir \@ver the laser detector
window without putting strain or tension on the capillary. As ioning aid, align the green
mark on the capillary with the top edge of the detector pl

GENTLY close the laser detector door over the cap o secure its position. (Note: if the
door slams closed, the capillary window will bre heck it).

)

- Thread the other end of the capillary throu e capillary hole in the electrode thumbscrew

until it protrudes past the tip of the ele o@ ¢y about 0.5 mm. The capillary and electrode
should be as close to each other as pobsipEWITHOUT TOUCHING. Tape the capillary into
position at the lower right-hand chr of the heat plate. Make sure to use heat resistant

tape! . s\o

Gently close the door to ﬁéeat plate. Check that the capillary count was reset. Reset count
by selecting under Ixﬁ@ent menu Changing Capillary and reset to 0 (zero) by clicking

OK. . ¢
X
Go to Calibn{@ tosampler.
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E.

Calibrating the Autosampler

In order for the capillary to correctly inject each sample, its position must be carefully aligned
each time a new electrode or capillary is installed or whenever an incident occurs, such as a
collision between the capillary and the septa caps on the sample or buffer tubes. At the front
and back of the autosampler platform is a black dot for calibrating tray movement along the
X,y and z axes. :

On the desktop double click on the PRISM 310 Collection icon if the collection program is

not currently open.

Calibration. The autosampler calibration window will appear screen.

- On the top of the screen pull down the Instrument men;@ select Autosampler

Click Start.

The machine will present the sample tray for removal. It is IMPERATIVE that the sample tray
is removed. After removal click on resume, the autosampler platform will retreat.

Click on the directional buttons on the right side of the window to align the tip of the capillary
(not the electrode) with the black dot on the front of the autosampler. Get the capillary as
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close as possible to the center of the black dot without the capillary touching the dot.(For very
small directional steps hold down the SHIFT key while clicking on the directional arrows).
When you’re finished click Set.

6. Repeat step 5 for the rear calibration dot. When you’re finished click Set. The autosampler |
will again present itself; replace the sample tray. Click Dome. Continue to set up the
instrument.

F. Filling the Glass Syringe, the Pump Block and the Capillary

1. To refill the syringe it has to be removed from the instrument. U@ indow go to Manual
Control Window. @

Mdow select Syringe Up and
of the end of the plunger of the
the syringe from the block grasping
not unscrew the syringe while holding

Under the Function pop-up menu in the Manual Contr
click Execute multiple times until the syringe drive i
glass syringe. Swing the pump toggle to the left.
the silver part at the bottom of the syringe (NQTE?
onto the glass). .

2. Do not remove the plunger but cle yringe after expelling the remaining POP4 by
repeatedly drawing up and expelling DIfwater from a small beaker. Before really refilling the
syringe draw up a small amount OQO 4 and expel it again to remove residual water.

u?:)x room temperature before using it. Make sure there are no
crystals or other particle e POP4, the formation of crystal can be prevented by storing
the vials upside down. ually fill 700ul (0.7 mark) of POP4 into the 1mL glass syringe

Do this slowly to pt the formation of air bubbles. This is important: the presence of air
bubbles might @ﬂsa leak alarms. ‘

Always let the POP4 w.

If air bub visible expel again, let POP settle and refill, or turn the syringe upside down
and gently §p on the side to dislodge the air bubbles. Expel the air bubbles with some of the
solution.

~ Rinse exterior with deionized water and dry with a Kimwipe.

3. Slide syringe through the guide and screw the glass syringe filled with POP4 into the right
side of the pump block by holding the silver portion of the syringe. Tighten firmly.

4. Remove any air bubbles from the block. Open the Manual Control menu and from the
Function pop up menu select Buffer Valve Close, (click Execute). First open the bottom
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valve by unscrewing it. Slowly press down on syringe plunger to remove any air bubbles.
Tighten waste valve. Repeat process using the ferrule on top of the block.

Then go back to the Manual Control menu, select Buffer Vélve Open (click Execufe).
Manually push plunger to force any last air bubbles into the anode buffer chamber..

Make sure there are no air bubbles left in the pump block. If you see an air bubble anywhere
in the pump block passage, open the appropriate valve and plunge the syringe until the bubble
is flushed through the open valve.

5. Tighten all valves. Under Manual Control choose Buffer Valve Close, click Execute. Do
not forget this step. %

6. Swing the pump toggle to the right and in the Manual Contry l@n\l, select Syringe Down.
Click Execute as many times as necessary to move the s i ive toggle down until bottom
of drive almost touches the top of the syringe plunger. AIRS the doors.

7. Fill capillary by selecting under Manual Cont nder Module the command Seq Fill
Capillary. Click Start. This step will take 1%@. -

Itis possible to proceed with setting Qature and filling out the sample sheet while the
fill capillary module is running. Th item that cannot be accessed at this point is the
injection list. K

Before running nay sampk&ist% Tecommended to perform a CCD color test.
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310 Genescan Analysis

After the run is complete, the Genescan Collection software automatically launches the Genescan
Analysis program so that the Analysis window will be displayed on the computer monitor. In order
to access the Analysis window select 310 Genescan Analysis 2.1 from the pull-down computer menu
on the upper right-hand corner of the screen. The Analysis Log will be displayed over the Results
Control window. Follow the archiving procedure outlined in the General Guidelines for fluorescent
STR analysis.

If the program is closed, access your project by double-clicking on the 310 Genescan Analysis icon
- on the desktop. The Analysis program will launch. When it opens you wgl anew menu at the top
of the screen. Under File, select open. The Open Existing dialogue(a will appear, click on the
project icon. Your project will be housed in the Current Runs fo the desktop. Click on the
folder titled runs, a list of run folders will appear. Select your ouble clicking the run folder

titled with the date you ran your samples. The Analysis Cin% indow will appear.
—

=
=—————— GeneScan™ Project-7/2/9 nalysis Control E&————=
f [ Print Besultsr\ rint Setup ...
__|Bi5|v M sempie Fite] _-"-_§tzebﬁiit_lhrd'_fgi;' Parameters  [)]<
. Samplet GS 500%rans. * ]| ¢<Analysis Parameters> 2
T2 Sample2 rhns. > 1| <Analysis Parameters> >
IR Sample3 trans. F] | <Analysis Parameters> 2
e S Fl Sampled GS 200 trans. ¥ | | <Analysis Parameters> 3
‘ e SampleS 500 trans. } | | cAnalysis Parameters> »
o e 1®] Samples 4 | GS 500 trans. || cAnalysis Parameters> 2
SRR A sampre GS 500 trans. * | | <Analysis Parameters> »
) S8 T 1] sa GS 500 trans. b | | cAnalysis Parameters> »
s e 7 [ % GS 500 trans. » | | <Analysis Parameters> »
18 L7 % le10 GS 500 trans. * ] | <Analysis Parameters> >
bk b b ] [ mple1 1 GS 500 trans. b | <Analysis Parameters> »
12 i Y®| Sample1 2 GS 500 trans. } | | <Analysis Parameters> 3
A3 AT INFT®] samplet 3 GS 500 trans. } || cAnalysis Parameters> b
b %5 Sample14 GS 500 trans. || <Analysis Parameters> [
- 4% samplet s GS 500 trans. P ]| <Analysis Parameters> »
CUeEE AT ] sampleté GS 500 trans. b ]| <Analysis Parameters> H I
5]
.;%

Under the windows menu at the top of the screen, select Analysis Log. In the Analysis Log window
there should be messages indicating that the standard peaks have been sized from 80-400 bp. for each
sample. This tells you that each peak has been sized. If this is not the case or you have some warning
message (e.g. “size standard skipped peak defined as 225bp”) you will need to reanalyze the run
making sure you have the correct size standard selected for analysis (the default setting is Promega
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CXR). To do this select the appropriate size standard from the Standard menu on the Results Control

window.

The Analysis Control window shows the samples in order. The boxes corresponding to the dye colors
are situated to the right of the sequential injections. A small black triangle in the dye box indicates
that this sample has been analyzed. If this is not the case (if you’ve changed any analysis parameters,
e.g. size standard, it won’t be) select the samples for analysis by clicking on the red standard box and

the corresponding color, then click analyze.

To ensure that all the sizing results are correct, check the labeling of the size standard peaks for each

sample.

1. To view the analysis results select Results Control from the Win\ enu at the top of the
screen. The Results control window appears. 0

SEi===—= GeneScan™ Project-11/25/97 - Results Contral &=
= \

P TR TR 3
A vl sempieFile G EE
P BLUEL, lel 4
X . WGSample2 2 =
leZ
PSamphd -
BLUE L WS i 1 g amplel /7 BLUE ..
le6 .

RCSample?

-'_ll'i'hT' EEEEETEL

Coooooo

0

g]iL]

0

o

0

O

a
TI6h

‘ol

Tt shows the title of the project, and the same lane numbers and color display as the Analysis Control
"window. The analyzed colors per lane are shown in dark grey. The white squares mean that this color

has not been analyzed.

The electropherogram results can be displayed as a table with the sizing results only (deselect the
left electropherogram icon), as electropherogram only (deselect the right table icon) and as a
combination of both (standard setting). Up to 8 display panels can be seen in parallel. Each color
per lane can be separately assigned to a panel by clicking on it and choosing the next panel for the
next color. All colors can also be viewed as “stacked” electropherograms by assigning all colors
to the same panel. It is optional to look at the allele peaks at this point.
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2. Check the size assignments to the red standard peaks. This can be done several ways: Option
1: Overlay up t016 size standards in one panel by clicking on the top of the red data column.
The red standards for 16 lanes should be highlighted.

Click display. All 16 size standards will be displayed on top of each other. They should align
properly. Scroll down the sizing table and scan it for intermediate sizes. Note any lanes that show
deviations. Close the electropherogram window by clicking on the upper left corner.

Repeat this step for the remaining lanes.

Option 2: Select 8 panels and check Quick Tile. Click on panel 1, hold the mouse button down
and drag the highlight down to sample 8. Click on Display. Ea@nple standard will be
displayed in its own window; to view all 8 you must scroll throu% the windows. Continue
checking your size standards for the entire tray by going back esults Control window,
clicking on Clear All and selecting the next 8 samples. Q

The PROMEGA CXR standard peaks should be ﬁs&w follows:

l'llllllllllllllll ljllllllll!llﬁ

I ]
S0 100 150 200 2 300 350 400

] j.l.. ....J L.....J"..uw ’
[22500] | [Z75.00] | [325.00] f?lfﬁﬁcﬂ |
200.00] [25000] [30000] [350.00] [400.00]

3. If an assignment is nd, the size standard must be redefined for this lane only. The lane must
be reanalyzed WitK e)newly defined standard.

Under Windoxgect Analysis control. Click on the arrow in the size standard column for the
lane to be reanalyzed. Choose define new. The system displays an electropherogram of the size
standard fragments in this lane. Highlight the 80bp peak by clicking on it. Enter the number, 80,
and press return. Continue to enter the above values for the size standard peaks.

After entering the number 400, click return. Click Save, to “save changes to “untitled,” before
closing, click Save, to “save this document as “untitled,” click replace.

Reanalyze the corrected lane.
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4. Ifnotall peaks of the size standards are present, you might be looking at the wrong analysis range.
Under Settings select Analysis parameters. The analysis range should be set to:
Start: 3000 Stop: 6500

The other settings are:

Size call range: all sizes, Baseline checked, Multicomponent checked

Smooth options: light, Size calling method: local Southern method

Peak amplitude thresholds: 100 for all four colors, Minimum peak half width: 3
Split peak correction: none

If the analysis range has been changed, change it back and reanalyze the samples. If the range is
correct but the standards fall out of this range, extend the range in the %ropriate direction and
reanalyze the samples.

5. If some of the red peaks are visible but below 100fu’s it is acc; to change the threshold for
the red dye only. Under Settings select Analysis parame%

Change the peak amplitude threshold to 25 for the @e. Do not change the setting for the
other colors. Reanalyze the samples. Change s&g ack to 100 before quitting Genescan
analysis.

6. Before proceeding with the Genotyper a%s under File select Save Project. The project will
be named with the date of the run. Q\IKG escan Analysis.

7. After quitting the Genescan @9 and Collection programs, the raw data for each run is

contained in a project file. ple file is also created for each individual sample. Everything
associated with your run i ed to the same run folder, unless otherwise directed.
>

S

FOR GENOT ALYSIS GO TO THE GENOTYPER SECTION

310 Troubleshooting

See below for a 310 Capillary Instrument Electrophoresis and Analysis Troubleshooting Guide
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Observation Possible Cause Recommended Action

1. Error Message: “leak There is a leak in the pump Tighten all valves on the pump
detected” block. block including the ferrule in
which the capillary is seated.

There is a leak in the Tighten, or remove and replace
syringe. the syringe.

2. The 4 color bands are There may be an air bubble ~ Flush p block of any
well above the 2048 mark in  in the pump block. . air S

the raw data collection 9

window. There may be an air bubble ove and replace the
or foreign particle in the pillary.
capillary or on the capill Clean capillary window with
window. 95% ethanol and clean the

capillary holder with deionized

&
" =

3. Communication CorruétQ memory files. Turn off the instrument (power

Problems button is on the back of the
instrument). Wait a few
6 - minutes then hold down the
@ Tray button while turning the
’\A machine back on. Wait until
CJQ the buzzing sound stops.

Release the tray button.

?S ' Restart the computer.

4. No Current Too little or no buffer in Replenish buffer jar.
anodic jar.
Too little or no buffer in Replenish buffer in poSition 1
position 1 of the of the autosampler.
autosampler.
Electrode bent. Replace or straighten electrode

and recalibrate autosampler.
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Observation Possible Cause Recommended Action

Capillary bent away from Tape capillary securely to heat

electrode. plate to keep capillary from
shifting position. Place the tape
on the heat plate just above the
electrode holder.

Unfilled capillary, bubbles ‘Replace capillary and rerun
in capillary. module.

Pump blockage (pump is Remove %d clean block.
plugged with urea or

crystallized buffer). | 0@'

Loose valve fittings or %hten valve fittings and
syringe. @syringe.

Anode buffer Valv%es Open buffer valve. Note: the
not open. valve should depress easily
Q when you push the top with
(L ~ your finger tip. After you
K release the pressure the valve
s\o should soring to the “open”
position. If the valve is stuck,
6 it should be cleaned. -

’\A Capillary plugged, broken, ~ Replace the capiliary.
cy or nonconducting capillary.

?S Poor quality water in buffer ~Remake buffer with freshly
solutions. autoclaved, deionized water.
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Observation ‘ Possible Cause Recommended Action

5. Low current Small bubble in capillary Replenishb gel in capillary.
: blocking current flow. : o

Plugged, broken, or Replace the capillary.
nonconducting capillary.

Poor quality water in buffer Remake buffer with freshly
solutions. autoclaved, deionized water.

Rep‘ﬁffer or polymer
Old, defective, or s@ S.

incorrectly made buffer or |

polymer solution. : @

6. Fluctuating current Too little buffe@%dw Replenish buffer jar.
chamber. , '
Small b n caplllary Replenish gel in capillary.
blog{@ urrent flow.
ken or cracked -~ Replace the capillary.
@ illary.
- A ' Clean the hotplate and
\Q\ Arcing to conductive autosampler. Ensure that the
0 surface on the instrument. ambient temperature is
between 15 and 30°C and the

?S humidity is below 80%. Check

for excessive condensation on
the instrument.

Clean and dry the outside of
the tube containing the genetic
analyzer buffer (in position 1)
including the lid thoroughly
with dH,0.
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Observation
ANALYSIS TROUBLE
1. No peaks or only weak
peaks from both the positive
control and the DNA test
samples at all loci, but the

red ladder peaks are
present

2. No peaks at all

%
N

O
X |

Possible Cause

SHOOTING

Prepared sample tubes with
Formamide/standard master
mix and forgot to add PCR
product or added only oil
supernatant.

Insufficient PCR
amplification.

tube. Air bubble at bo

Date: April 4, 2004

Recommended Action

Prepare samples again and
rerun.

see amplification trouble

shooti%
S0

Sample not at bottom of § &n sample in micro

of sample tube. b‘

Capillary be f
sample tube

\N
O
6‘\

Autosampler not calibrated
correctly.

Sealed sample tube septum
(that is, septum will not
open to allow electrode into
sample tube).

Septum not placed in the
sample tube properly.
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centrifuge.

Align capillary and cathode.
Recalibrate autosampler. Note:
to verify whether a bent
capillary is the problem, watch
the movement of the
autosampler tray during run
operation. -

Calibrate autosampler in XY,
and Z directions. The tip of the
capillary should almost touch
the Z calibration point.

Replace the septum.
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Observation Possible Cause Recommended Action
3. Low peaks detected for  Insufficient sample and Make sure to add 1uL of
all samples and red - size-standard added. product and 0.5 pL of red
standard ‘standard to formamide in each
tube. Rerun.
Samples added to Use freshly delomzed
formamide that has formamide.

degraded to formic acid and

fonnate'ions (leading to Q\.%

insufficient sample

injected).
ample and size-standard
Sample and size-standar. o formamide by pipetting up
not thoroughly mixed and down several times.
formamide.
4. High baseline Dirty capillary Clean capillary window with
' 95% ethanol.

Cap111 ed out of Position capillary in front of
\& front of laser laser window.

orrectly prepared and/or ~ Replace buffer and polymer

old buffer or polymer with fresh solutions.
Q\ solutions. -
&0 Defective capillary. Replace the capillary.
E Wrong or deteriorated Select the correct matrix file.
~matrix file used. Notify QC to make a new

matrix (QC210).
Renalyze with the new matrix.
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Observation

5. Noisy baseline

6. Spikes in baseline

7. Not all expected ladder
fragments and/or only part
of the aliele peaks are
visible.

*

8. Positive signal fr
positive controls, b or
below 100 sig 1‘@ DNA

test sample. l§~

Possible Cause

Incorrectly prepared and/or
old buffer or polymer
solutions.

Dirty capillary holder
aperture.

Defective capillary

Precipitate in the POP-4
polymer solution.

Old polymer (POP-4)

Date: April 4, 2004

Recommended Action

Replace buffer and polymer
with fresh solutions.

Clean the capillary holder with
deionized water.

Replace the capillary.

erature before

;%;%capillary.

Allow poléfmer to equilibrate

@e%esh polymer.
O

Analysis range wi to@ Under Analysis parameters

small. Q
W, &paration of
oﬁde/size-
1dard/PCR product, e.g.
insufficient mixing. ‘

Quantity of DNA test
sample is below the assay
sensitivity or DNA quality
is insufficient.

Sample prepared
improperly for capillary
injection.

89

check Analysis Range, correct
to appropriate range (3000-
6000) and Analyze again.

Prepare samples again and
rerun samples.

See amplification
troubleshooting

Prepare fresh sample and
rerun.
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Observation Possible Cause Recommended Action
9. Allele peaks for the Size standard was not Under Analysis open define
positive controls and the defined correctly. size standard from the pop up
test samples are visible but menu, check peak assignment
not sized correctly. and entered sizes. Reanalyze

project with correct standard,
check each sample for proper
- peak assignment.

Samples were not loaded Re%les.
with formamide or not ' 0

properly heat denatured .

before loading. Q

10. Presence of unexpected ~ Amplification problerf See amplification
or additional peaks in the troubleshooting
amplified positive controls b‘
sample. samples not @natured Make sure the samples are
: _ heated at 95°C for five minutes
(L prior to loading onto .
‘ A K autosampler.
11. Peak positions off chct electrophoresis Check the injection list for
throughout size range. éperature. temperature setting. If correct

| AQ on injection list, check the lo g
N\

for a recording of the actual

cy electrophoresis temperature.
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Observation

12. Runs get progressively
slower (that is, size-
standard peaks come off at
higher and higher scan
numbers

13. Runs get progressively
faster (that is, size-standard
peaks come off at lower and
lower scan numbers.

14. Some, but not all, loci
are visible for the test
samples.

Possible Cause

- Leaking syringe: polymer is

not filling capillary before
every injection.

Syringe out of polymer

Change in room-
temperature

Water in the syringe.

Change in room
temperature

>

Quantity of DNA test

samp, below the assay

se%;@ty or DNA quality
n

insufficient.

%
N

0
O
X
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Date: April 4, 2004

Recommended Action

Clean thoroughly or replace
syringe.

Fill syringe with fresh
polymer.

Repeat run. Space additional
allelic ladders. .

e with small
polymer, invert
€ to coat syringe walls,
discard polymer. Then fill
yringe with fresh running
polymer.

Prime
amo
swl

Repeat run. Space additional

~ allelic ladders.

See amplification
troubleshooting
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Observation

15. Poor resolution

16. Peaks which
progressively decrease in
height and definition
(resembling a “sine wave”)
to no visible peaks at all,

N
L
17. Pull-up (bleyt;rough)

peaks visible for peak
heights below 1000.

Raised, e.g. green, baseline
between two hlgh e.g. blue,
peaks.

Indentations in, e.g. green,
at the scan position of a
high, e.g. blue, peak.

Possible Cause

Poor capillary performance.

Incorrectly prepared and/or
old buffer or polymer
solutions.

Syringe leaking and old
polymer doesn’t get totally
replaced for each injection.

Injection sheet settings

Q°
Qb‘
Q

“D a@y&the Capillary”

ca exceeding the
ommended capillary
t, or contamination of
¢ inside of the capillary
by an agent which has
degraded the interior
coating.

Matrix artefacts caused by
the application of a wrong
or a deteriorated matrix.

92

Date: April 4, 2004

Recommended Action

Replace capillary.
Replace buffer and polymer

with fresh solutions.

Replace syringe, or remove
and clean syringe with hot
wateryr @emble and refill.

f settings were

@éed (Default Settings:
odule: GS STR POP4(1mL)

A; Inj. Secs: 5; inj kV:15; Run
kV:15; Run °C:60; Run Time:
24) If they were, change them
back and rerun.

Change the Capillary, buffer,
POP4, and formamid¢ and
rerun samples.

Make sure the correct loading

buffer is being used.

Renalyze run with a different
matrix. Notify QC that a new
matrix should be run. Renalyze
run with new matrix.
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STR Analysis on the ABI 3100 Capillary Electrophoresis Genetic Analyzer

Only the AmpF/str Cofiler and Profiler Plus amplification systems have been validated for casework,
PowerPlex 16 has been validated for Exemplar/Reference samples, and can be run on this instrument.

3100 Electrophoresis
How to start

Turn on the computer. Make sure computer is fully booted and the OrbixWeb Daemon is running.
This is indicated by the presence of the following OrbixWeb Daemon icon and text next to the Start

icon on the lower left portion of the desktop. \%

Bof-
3 L o

If the instrument is not on, turn it on. The status bar light ’l@e from solid yellow (indicates
instrument is booting) to blinking yellow (indicates macly mmunicating with computer) and
then to solid green (indicates instrument is ready for c& ).

NOTE: Collection cannot be launched unles ht on the instrument is green! Important
phrase to remember, “If the light isn’t greey, machine becomes mean!”

The program that is used to operate the and collect the data is the ABI Prism 3100 Collection
Software. To begin collection, doubﬁ\ on the 3100 Collection Software icon.

O

Here is how to decide at Vth@nt of the manual to proceed:

1. If the number o m¥ections you are running plus the capillary usage number will exceed 150
injections, pric th Section A “Changing and Installing the Capillary”.

2. If the amounk of POP4 in the installed syringe is low (<600 uL/tray) or greater than one week
old, you will have to change it. Start with Section C “Changing\Filling Syringes with POP4"".

3. If the capillary and POP4 are fine at the first run of the day, start with Section D “Changing
the Buffer” to change the buffer and water.

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

The 3100 capillary array is a replaceable unit composed of 16 silica capillaries. The capillary usage
number refers to the number of times the array has injected a set of 16 samples. Check the capillary
array usage number by clicking on the Status View tab at the top of the collection screen. If this
number, plus the number of your injection sets (6 for a 96 well plate) exceeds 150, the capillary array
should be changed. '

" To replace a capillary array or to install a capillary array on an instrument, close the oven and
instrument doors. From the Tools menu, select Install Capillary Array Wizard. Follow the
directions given in the wizard to replace or install an array. \%

The steps involved in the Capillary Array Wizard are: 0

1. From the Capillary Array Wizard window, select the @ and Discard the Array option.
Click Next.

2. Push the tray button. Wait for the tray to s vving before opening the instrument doors.
The Capillary Array Wizard will then ins u to “open instrument door, oven door, and
detection block door”. '

3. Unclip the leading-end head combs o(the array from the oven by pulling on the pins to the left
and right of the comb. s\

4. To loosen the screw holdi
towards you. Remove the
but with a bit of force,
pop out of position. @ove the capillary from the oven slots holding it in place.

5. Completel ve the screw and ferrule holding the end of the capillary inside the upper
polymer pump §lock. Remove the capillary assembly and discard it.

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

7. Select Install a New Capillary Array from the options. Enter the Serial Number of the
capillary array located on the capillary array box. Also record the serial number of the capillary
and the date in the 3100 Capillary Electrophoresis Log binder. Keep the capillary box on top of
the instrument for future use. Click Next.
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8. Slide the capillary leading-end head comb holder into the oven and snap the loading end of the
array in place. To secure the capillary comb in place, push both buttons until they snap into place.

9. Place the capillary placement slots into their respective positions in the oven.

10. Remove the detection window protection clip from the capillary window. Make sure the
window is clean (no dust or smudges). Slide the capillary assembly into the upper polymer block
with the screw and ferrule and place the capillary detection cell in place. Push the polymer block
back into place. Tightly screw the array assembly into the polymer block. Click Next.

11. Close the laser detection door and screw it shut. Close the oven door.

12. Fill the clean syringes with polymer and install them on the poly @ck. Return the syringe
guard. Click Next. : 0

13. Push the pistons on both syringes slowly to remove m@ubble& Continue to push the
piston of the large syringe to fill both the upper and 1 ck with polymer.

IMPORTANT: Pay close attention to any air bub trapped next to the end of the capillary
assembly and remove them. Also, make sure th % air bubbles are removed from the assembly
tubing connecting the upper and lower polym % ~This is a non-transparent tube and bubbles are
not visible through it. Any bubbles left in itfc%cause electrophoresis problems.

14. Close the instrument doors an xor the autosampler to stop moving. Click No if there are
no air bubbles remaining. C116N t.

15. Click Fill to fill the Eﬁﬂpillary array. This will take a few minutes. Wait for the Finish

button to become aﬁ%a\ n click it.

16. Push the Tra\Gﬁon to present the tray. Once the autosampler has stopped moving, open the
doors and ch?s he buffer in the anode jar and the water and buffer in the reservoirs in the
autosampler. (lose the doors and Click Finish. The new information will not be accepted by the
software unless the Finish button is clicked. ' :

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

18. Monitor the EP Current closely during the first injection. Make sure the EP Current is

not fluctuating too much (ex. going from 20 to 160 then down again, etc.) Fluctuation of the EP
Current is a good indicator that bubbles may be present and if the run is stopped immediately, the
lower block can be saved. If, after 20 minute of the first run, the EP Current is constantly around
150 or 160, it’s good.
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B. Performing a Spatial Calibration

A spatial calibration provides information about the position of the fluorescence from each capillary
onthe CCD. It must be performed after each time a capillary array is replaced or temporarily moved
from the detection block as is done during the change of the POP4.

1. Selcct Perform Spatial Calibration from the Tools menu.

2. Click Start. The calibration will take 2 or 6 minutes, depending on whether, or not, the
capillaries are being filled. % :
t

3. Upon completion, a dialog box will indicate if the spatial ¢ ion was successful. If
successful, click Details to view the Spatial Calibration ProfiNSindow. Successful results
yield 16 sharp peaks with similar heights having position va?s Of 13-16 units (15 is optimal)

U
higher for each subsequent capillary. A good spatial s L@ no less than 8000 units high.

4. If the peaks do not fit these specifications, click QK tdeturn to the previous screen, press Start
to perform another test. Follow step 3. If the spagidDétill does not fit the requirements, click OK
to return to the previous screen. Select the illaries check box, then click Start.

5. If the peaks fit the specification in steg}tlick OK to get back to the previous dialég box.
Click OK and then Yes to accept the s8atial calibration that was just performed.

6. If the spatial calibration is c%?n&msly unsuccessfiii, see the 3100 troubleshooting section.

Proceed with section E . A@
N\

C Changing\Fillian)inges with POP4

Check the amountyl?OP4 that remains in the reservoir syringe (the large 5.0 mL syringe on the left).
For a full tray (i.e. 96 samples or 6 injections), there should be at least 600 KL of POP4 in the
reservoir syringe or the run will not start. The array fill syringe (smaller 250 uL syringe on thé right)
will be filled automatically by the reservoir syringe when it comes time to fill the capillary array.
Never add fresh polymer to old polymer.

Check the 3100 Capillary Electrophoresis Log binder to see when the polymer was last changed. The
polymer should be changed once a week. Document the change of polymer and its lot number in the
3100 Capillary Electrophoresis Log binder. :

Completely unscrew and remove syringes and tubing from upper and lower polymer blocks. Remove
upper and lower polymer blocks from instrument. Clean the upper polymer block with hot, NOT
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BOILING, water using the cleaning syringe. Also clean the ferrule and screw. A final rinse of
deionized water should be done. Vacuum or air dry the block and put the block back in the
‘nstrument without sliding either block all the way in.

From the Tools menu, select Change Polymer Wizard. Follow the directions given in the wizard
to put fresh polymer on the instrument.

The steps involved in the Change Polymer Wizard are:

1. From the Polymer Wizard window, click Close to close the anode buffer pin valve and
Home to home the syringes. Click Next.

2 Click Same Polymer Type, the instrument uses only POP4 poly%@his time. Click Next.

3. Fill both syringes with new polymer. Make sure the sy'rint\g~ free of any air bubbles and
install both syringes on the polymer block. Click Next. @

4. Enter the polymer lot number and expiration atd®lick Open to open the anode buffer.
Click Next.

5. Push the pistons on both syringes slow, Qmove any air bubbles. Use the small syringe to
remove any bubbles from the corner of the ck near the capillary. Continue to push the piston
of the large syringe to fill both the up d lower block with polymer and remove the remaining
air bubbles. '

IMPORTANT: Pay close &on to any air bubbles trapped next to the end of the capillary
assembly and remove fh so, make sure that all air bubbles are removed from the assembly
tubing connecting t or and lower polymer block. Thisisa non-transparent tube and bubbles
are not visible thr it. Any bubbles left in it can cause electrophoresis problems.

6. Click No &mn of the air bubbles are gone. Click Next.

7. Replace the buffer in the anode jar and Click Finish.

8. The capillary must be flushed of old POP4 with new POP4. From Instrument in the main
menu, select Manual Control. Under the Command category select Capillary, in Command
name select Fill, under value select 36¢cm. '

9. Monitor the EP Current closely during the first injection. Make sur the EP Current is

not fluctuating too much (ex. going from 20 to 160 then down again, etc.) Fluctuation of the EP
Current is a good indicator that bubbles may be present and if the run is stopped immediately, the
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lower block can be saved. If, after 20 minute of the first run, the EP Current is constantly around
- 150 or 160, it’s good.

NOTE: It is required that you change the polymer weekly. The polymer is good at 25°C for
about 7 days. '

ATTENTION: since pump block was removed and the capillary window was disturbed, you
need to perform a spatial calibration (see B.) before running samples.

D. Changing the Buffer \%
The cathode buffer and water reservoirs located on the autosample d anode buffer jar located
below the lower pump block should be changed at the beginnin day the instrument is in use.

1. To fill the water and cathode buffer reservoirs on the aut ler, close the instrument doors and
press the tray button on the outside of the instrument tg br1 € autosampler to the forward position.
Wait until the autosampler has stopped movinf a&then open the instrument doors.

2. Remove all reservoirs and anode jar and dj ﬁ;
reservoirs to the line with deionized water ki
buffer, about 16mL each. Dry the outsidegnd

clean septa strip on each reservoir, ed. ,‘ ’

Place the reservoirs in the instru.n@in their respective positions, as shown below.

of the remaining fluid. Rinse and fill the water

3. Close the instrument dd@

NOTE: When usin@ﬂ for fragment analysis, it is not necessary to fill the water reservoir
in position #3. i weservoir is used only for DNA sequencing applications.

Position of reservoirs in autosampler:

Water Reservoir ' Water Reservoir
(rinse) (waste)
4
Cathode reservoir Empty
- (1X'running buffer)
1 3
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NOTE: Be sure that the septa fit snugly and flush on the tops of the reservoirs in order to
prevent damage of the capillary tip. Also, it is important that there is no condensation on the
inside of the reservoir. The septa strips must be dry!

E. Creating a Plate Record Through Excel

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

1. Double click on the Sample Sheet icon on the desktop to open the sample sheetAtemplate.
7 Make sure that the “Sample Sheet” tab is selected (bottofli left of the siﬁéen).

3. Fill in the sample sheet name in cell E3. 0@'

IMPORTANT: When naming a plate/sample sheet , you @se letters, numbers, and the
following characters only: -_(){}#.+. Also, you may not aces. If an incorrect character
is used in the sample sheet name, you will not be allo o import the plate record into the
3100 collection software. ‘

Casework sample sheets should be named in '%g:the instrument, the year and the consecutive
run number for the multiplex, e.g.

Stars04-021Co-009Pro or @04-004C0

4. Fill in the sample informatio@ case number-sample description-tube label column. Room
has already been reserve(} f Allelic Ladders in wells Al, A3, A5, A7, A9, All (the grey
cells)and the positive con well A2 (the positive control may be edited, though the ladders may
not, as it is mandatory APt there be a ladder included with each injection set).

IMPORTANT: Kresult of a quirk in Excel, the cut and paste function should not be used.
Instead, highlight the cell(s) you wish to move and press <ctrl-c>. Right click on the first

destination cell and choose “Paste Special...” Under “Paste” select “Values” and click OK.

5. In the “Sys.” column, fill in the appropriate letter for the system in which the sample was
amplified; ‘P’ for Profiler Plus, ‘C’ for Cofiler and ‘I’ for Identifiler, ‘X’ for PowerpleX 16.

IMPORTANT: If you do not specify the system, sample data will not be collected. If you fill
in the wrong system, sample data will be collected incorrectly. '
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6. Save the sample sheet by selecting Save As from the File menu. Save in
D:\appliedbio\3100\Bin\Sample Sheets(.xls files). This way you will have the file backed up in case
further changes or additions are necessary.

7. If the sample sheet is full and/or you are ready to run the plate, print it out. If you only have filled
out the first page, please set the printer to print only from page 1 to page 1.

8. Click on the Second Sheet labeled “SaveAs.plt” or “test” on the bottom left of the screen. Select
Save As from the File menu and do the following:

-Change the file directory to D:\appliedbio\3 IOO\Bin\PlateRecm@lt).
-Change Save as file type to “text(Tab-delimited)(*.m)”&
P

-Change the file name so that its extension is .plt and there
be of the format: yourfilename.pit Q

8. Quit Excel. You will be prompted to save again by l&& is not necessary so select NO.

aces, the file name should

9. Open the 3100 Collection software. Select the B &View. Click on the Import button. Open
the Plate Records(.plt) folder and select your prd file. Click OK. '

F. Preparing and Running the DNA S ﬁlles

Before preparing the samples, X the oven. This saves time. The oven would turn on
automatically after a run is starte in order to monitor the first injection one would have to wait
for the oven to reach 60°C.

>
1. Under Instrument, sSdcNVlanual Control. Under the Command category select Oven. Make
sure the Set State is s{ under Command Name and under Value turn the oven On. Click Send

Command. ?\

2. Now change the Set State button to Set Temperatare and under Value enter 60. The oven will
not heat unless it is turned on first, then the temperature can be set. Click on Send Command.

3. Arrange amplified samples in a 96-well rack according to how they will be loaded into the 96- we]]
reaction plate. Sample order is as follows: Al,B1,Cl1,Dl1...G1, HI, A2, B2,C2.. G2, H2, A3, B3,
C3, etc. Thus the plate is loaded in a columnar manner where the first injection corresponds to wells
A1-H2, the second A3-H4 and so on. Remember that an allelic ladder is run as the first sample of
each injection. Therefore, leave room for the allelic ladders in A1 , A3, AS, etc.

Label the side of the reaction plate with the name used for the Plate Record with a sharpie.
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For Cofiler and Profiler:

7. For N+2 samples mix 9.5 pL of HiDi Formamide with 0.5 pL of GS500 Rox Standard per sample.
Mix thoroughly by vortexing. :

Use the following volumes for the necessary number of samples:

# samples +2 HiDi Formamide GS500 Standard
18 171 pL 9uL
34 323 uL 17k \9
50 475 pL 25 uL 3(0'
66 627 uL , 33
82 - 779 ul ;
Y
98 931 uL _\B 49 uL
114 1083 uL \\) 57 pL
[
130 1235 ul v 65 pL

N\ .
3. Aliquot 10 pL of the formamidg/ s’&@rd mixture into each well being used on the 96-well
reaction plate.

IMPORTANT: If one in'eekon has less than 16 samples add dH,O to all unused wells.

Have someone Wit{; tube setup by comparing the tube label on the sample sheet with the
mselves and their respective well positions. Add 2 pL of PCR product to

labels on the tu
each tube accord¥ig to the sample sheet. When adding PCR product, make sure to pipet the
solution into the formamide and flush the pipet tip 2 few times.

Proceed to step 6.
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For PowerPlex 16:

4. For N+2 samples mix 9 pL of HiDi Formamide with 1.0 nL of ILS600 Size Standard per
sample. Mix thoroughly by vortexing.

Use the following volumes for the necessary number of samples:

# samples +2 HiDi Formamide ILS600 Standétd
18 ' 162 uL 18 uL
34 306 uL | 34 L %9
|
50 450 pL 50 uL .
‘ N\~
66 594 L 6
82 738 uL L
" hJ
98 882 uL _\b‘ 98 uL
D
114 1026 uL (‘Q 114 pL
130 1170 pL l/ 130 uL

You might need more than N+2 if yosf@working with microtiter plates and a multichann«l
pipet. _ : ’

' reaction plate. Q

IMPORTANT: o{gqgjection has less than 16 samples add dH,O to all unused wells.

3. Aliquot 10 uL of the foxm\@gé/size standard mixture into each well being used on the 96-well

Have someone wittless the tube setup by comparing the tube labels on the amplification sheet and
the sample sheet with the labels on the tubes themselves and their respective well positions. If
you are aliquoting from a 96 well tray, you do not need a witness. Add 2 pL of PCR product to
each tube according to the sample sheet. When adding PCR product, make sure to pipet the
solution into the formamide and flush the tip a few times.

Proceed to step 6.
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All Multiplexes: : L )

6. Once all of the samples have been added to the master mix, place the 96-well Septa over the
reaction plate and firmly press the septa into place. Spin plate in centrifuge for one minute.

7 Remove the reaction plate from the base and heat denature samples at 95°C for 5 minutes
followed by a quick chill at 4°C for 5 minutes using the denature/chill program on an ABI 9700
thermal cycler. Make sure to keep the thermal cycler lid off of the sample tray to prevent the septa
from heating up. After removing tray from the heat block, check the wells for air bubbles. If
there are any, centrifuge the tray to remove any air bubbles.

plate with the plate retainer.

8. Once denatured, place the reaction plate into the plate base. Secure the %e base and reaction

0

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

IMPORTANT: Do not write on the septa with pen, markers, sharpies, etc. Ink may cause
artifacts in samples. Any unnecessary markings or debris on the septa may compromise
instrument performance. }
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- Placing the Plate onto the Autosampler

The Autosampler holds up to two, 96-well plates in tray positions A and B. To place the plyat'e
assembly on the autosampler, there is only one orientation for the plate, with the notched end of
the plate base away from you.

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

2. Open the doors and place the tray onto the autosampler in the correct tray position, A or B.

3. Ensure the plate assembly fits flat in the autosampler. Failure to d Qy allow the capillary
tips to lift the plate assembly off of the autosampler. ?b' ,

When the plate is correctly positioned, the plate position indi on the Plate View page
changes from gray to yellow. Close the instrument doors ow the autosampler to move back
to the home position.

NOTE: When removing a plate from the auto er, be careful not to hit the capillary
array. Plate B is located directly under th ; 50 be especially careful when removing
this tray. ‘ %

Linking the Plate Record to a P tes\o

1. On the Plate View screen, l@on the plate record in the Pending Plate Record table that you
are linking. Then click the@ position (A or B) that corresponds to the plate you are linking.

2. Once the plate has b€entinked, the:
-Run Ins nt button on the toolbar becomes highlighted, meaning that the instrument
is ready to
-Plate position indicator for the linked plate changes from yellow to green
-Plate record moves from the Pending Plate Records table to the Linked Plate Records
table

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

If two plates are being run, the order in which they are run is based on the order in which the
plates were linked.
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3. Click the Run View tab to view the run schedule. The RunID column indicates the folder
number(s) associated with each injection in your run. These folder number(s) should be recorded
in the 3100 Log binder along with the run control sheet name. Click Run to start the run. NOTE:
Before starting a run, check for air bubbles in the polymer blocks.

To check the progress of a run, click on the Array View or Capillary View tab at the top of the
collection screen. The Array View window will show the raw data of all 16 capillaries at once.
The Capillary View window will show you the raw data of the capillaries you select to view.

IMPORTANT: Always exit from the Array View and the Capillary View windows. During a
run, do not leave these pages open for extended periods. This may cause unrecoverable screen
update problems. Leave the Status View window open. %

The visible settings should be: EP voltage 15kV
EP current (no set value) 0
Laser Power Prerun 7.5
Laser Power Durin W
Laser Current (no e)
Oven tem’perat\béo C

Expected values are: EP current cony d 150 to 160pA
Laser current:%4.

\N

It is good practice to monitor the S'tséhnjections in order to detect problems.
 To Unlink a Plate: '\A

you wan ink. -
—click Unknk. The plate record will return fo the Pending Plate Record table and the plate
position indicator will return to yellow.

-in the Lin?@ate Records table of the Plate VieW page, select the plate record that
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3100 Genescan Analysis

When a run is complete, it will automatically be placed in the current run folder, properly labeled
with the instrument name, date and runlD (e.g. Run_3100_Stars_2004-1-31-85). Before
processing the samples, organize the folders for each injection into one common folder. This
folder should be named the same as your run sample sheet/plate record. NOTE: If a run has 6
injections, you will have 6 folders for that run.

To view the data from the run, open the 3100 GeneScan Analysis Software for Windows NT by
double-clicking on the GeneScan icon on the desktop. The analysis pro%m will launch.

Creating A New Project : @\

To create a new project, under File select New. The Create N@og box appears.

1. Click the Project icon. An untitled Analysis Contr Ow opens.

2. To add sample files to the open analysis contro, w, click on Project from the menu
options and select Add Sample Files. Q

3. When the Add Sample Files dialog Windgbppears, find the Current Run folder containing
the injection folders with the samples ou want to add to the project. Find the specific
injection folder(s) that you have pre documented on your sample sheet and open by

double-clicking on the folder icon¥f imerest. At this point you will see icons representing each
individual sample, all belongin e injection.

To add samples to a pro'%‘@c the following action:

Y =i
If you want to.:% Then...
select a single sarhple file dbuble-click the file OR select the file and
click Add
select all the sample files ' click Add All
add a continuous list of sample files a. Click the first sample that you want to add.

b. Press the Shift key and click the last |
sample you want to add. Click Add.

All the files between the first and last file are
selected.

106



Initials: §2.CS Date: April 4, 2004

add a discontinuous list of samples a. Click the first sample that you want to add

b. Press the Control key and then click on the
other sample(s) you want to add. Click Add.

All the files you selected will be highlighted
and selected.

4. Click Finish when you have added all of the samples.

Project File Analysis | . \%

The Analysis Control window shows in separate columns the dye %?s, sample file names, size
standard options, and analysis parameters to choose for each 1 e boxes for the red dye lane
should be marked with diamonds to indicate that red is t@or the size standard.

inst:

alled during collection. The 3100
¢ lane boxes to indicate that the sample

The samples have been auto analyzed and the matrix
GeneScan Software does not place check marks i
has been analyzed. Normally it is not necess

The auto analysis should have been perfogmed ising the following predefined files:

& (&) i
System Size StandaSF e Analysis Parameter File

Cofiler Q’@O.SZS GS500Analysis.gsp

Y ol

- Profiler Plus &U 75-450.szs GSSOOAn'cﬂysis.gsp

PowerPlex 16 1L.S600.szs 1L.S600.gsp

NOTE: A new or different matrix cannot be installed on sample files after a run has been
completed because the matrix is applied to the samples during sample collection and becomes an
integral part of the data. Although the 3100 Genescan Software for Windows NT has the option
to “Install New Matrix”, once the samples have been run a new matrix cannot be applied. If
samples need a new matrix, a new spectral calibration (matrix) must be generated and the samples
must be rerun using the new matrix. :
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To ensure that all the sizing results are correct, check the labeling of the size standard peaks for
each sample. ' :

5. To view the analysis results, select Windows from the main menu and click on Results
Control. The analyzed colors for each lane are shown in dark grey. The white squares mean
that this color has not been analyzed.

6. The raw data can be seen in up to 8 display panels, by changing the # of panels to 8. To view
each color separately, check Quick Tile to On.

7. Select the first 8 red dye lanes by clicking on them and then click I\ - Each sample
standard will be displayed in its own window. To view all 8 stan. you must scroll
through all of the windows. Continue checking your size stan I the entire tray by going
back to the Results Control window, clicking on Clear Al lecting the next 8 samples.

Repeat these steps until all of the sample size standardgh en checked. For GS 500 the
250bp peak should not be labeled (see below). @

Profiler Plus / Cofiler | Qb‘
GS500 (19
[400.00] [450D0] [asoon

Promega Powerplv&analysis '

A w oW

L A R St i tlIIIIllIllIlllIllllllllllllll'll‘lllllillll[l]

100 150 200 250 300 350 400 450 500 " 550 600

7-_GO1_STRIPES_13.fsa 13 Red
’ ) 400
200

80.00] |[120.00]|  [[180.00]| [225.00] | [275.00] [325.00] | [375.00] | [425.00] | [475.00] [550.00] [600.00]
[400.00] ﬁ v

100.00 [140.00]. [zoo.oo] ]zso.oo} [soo.oo[ [350.00[ 4oo.oov
[ 150.00[ : |450.00l
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8. Before proceeding with the Genotyper analysis, under File select Save Project As. The
project will be named according to the Sample Sheet name. Quit GeneScan Analysis by going

to File and Selecting Exit.

109



Initials: ﬂff | ' Date: April 4, 2004

Analysis Problems
1. Size standard peaks incorrect - redefine size standard

From the Analysis control window, go to the Size Standard column and click on the smal]
arrow on the right side of the cell of one of your samples, click on it and go to Define New.

From here a window displaying that samples size standard will appear. Label all necessary
peaks as shown above.
correctly on any ABI capillary electrophoresis machines. If Y, el this peak with a

value, your analysis will FAIL. o 0

When you are done defining the new size standard, cli Q’ in the upper right corner of
d

For the GS500 size standard skip the 250bp peak because this g?s not called

the box and save the new standard that you defined g on “Save”. Name the size
standard whatever you wish. Select this size stan ‘ the analysis of all the failed samples.

2. Samples were not analyzed . Q

If the auto-analysis did not work for the W sample set it is possible that auto analysis was
not selected before the collection or th(lche wrong .gsp file was attached. In the sample list,
go to the Parameter drop down click on arrow) and select “GSS500analysis.gsp for
Cofiler and Profiler Plus or “IhS6 -gsp” for Powerplex 16. Reanalyze samples.

It is also possible, that the as either to fast or to slow. The analysis range may need to be
changed. Look at raw y highlighting a sample and under Sample choose Raw data.

Under Settings G)nalysis Parameters. The default analysis range for Profiler Plus and
Cofiler is 230@?00 data points (see picture below), for Powerplex 16 the setting is 1800 to
10000 datapoings. '

Extend the range by choosing an earlier start point, e.g. 2100. Close window. In the sample
list, go to the Parameter drop down menu (click on arrow) and select “Analysis
Parameters” instead of the default GS500analysis.gsp. Reanalyze samples.

Do not change the settings in the GS500analysis.gsp parameter file, do not create any new
parameter files.
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l T P Pesdts] e Fiset )

g GS500Analysis.osp

3100 Analysis default

11 Do not change any of the settings
| except the range or the peak

| amplitude threshold for Red.

\}Q}%
N\
&

3. Samples still didn’t analyze

The error message for a failed analysis is: Analysis failed on Dye B, G, Y, R. Repeat the
above choosing another scan range. Another possible problem is missing or to low red size
standard. Look at Raw Data to find out. Access Analysis Parameters and lower threshold for
red (R) to 25. Reanalyze samples.

ATTENTION: all re-analysis results and parameter changes are automatically written to the
individual sample files, even if the changes to the project are not saved. Do not re-analyze
pasework data without a reason.
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3100 Genetic Analyzer Troubleshooting

Instrument Startup

Observation Possible Cause , Recommended Action
No communication Instrument not started up Make sure the oven door is closed
between the instrument and correctly. and locked and the front doors are
the computer (yellow light , closed properly. If everything is
is blinking). closed properly, start up in the

followi uence:

a. Lo the computer

b. If the instrument.

‘ up the computer.

a, er the computer has
ooted completely, turn the
instrument on. Wait for the
b‘ green status light to come on.
QQ e. OrbixWeb Daemon should

be launched, if not already.

1,

(L f. Launch Data Collection
K software
Red light is blinking In@ect start up procedure | Start up in the following
. @ sequence:
. s a. Log out of the computer.

¢. Boot up the computer.

1
QQ b. Turn off the instrument.

& d. After the computer has
?* booted completely, turn the
- | instrument on. Wait for the
green status light to come on.
e. OrbixWeb Daemon should
be launched, if not already.
f. Launch the Data Collection

Software.
Data Collection software Did not launch Orbixweb Relaunch application fol]owing
will not launch. Daemon first. OrbixWeb Daemon
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Observation

Possible Cause

Recommended Action

Computer screen is frozen

Communication error. This
may be due to leaving the

| user interface in the

Capillary View or Array
View window.

There will be no loss of data.
However, if the instrument is in
the middle of a run, wait for the
run to stop. Then, exit the Data
Collection software and restart as
described above.

Autosampler does not
move to the forward
position.

Possible communication
error '
OR

Oven or instrument door 1S
not closed.

Restart the system, and then press
the Tray button.

OR
a. close a\@ck the oven

door.
b. chosthiihe instrument doors.
@iss the Tray button.

Communication within the
computer is slow.

Database is full.

%d files need to be cleaned out of
the database. Follow proper
manual procedures described in
the ABI Prism 3100 Genetic
Analyzer User’s Manual.
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Observation

Possible Cause

Recommended Action

Unusual peaks or a flat line
for the spatial calibration.

1. The instrument may need
more time to reach stability.
An unstable instrument can
cause a flat line with no peaks
in the spatial view.

2. Improper installation of the
detection window.

3. Broken capillary resulg (
in a bad polymer fill.
4. Dirty detection wi

V&IO.
N
P

P e\

1. Check or repeat spatial
calibration,

\apillary, particularly in the
[ detection window area. If
necessary, replace the
capillary array using the
Install Array Wizard.

4. Place a drop of
METHANOL onto the
detection window, and dry.
Use only light air force.

Persistently bad spatial
calibration results.

&

g?&\p{llmy array.

Replace the cépillaly array,
and then repeat the
calibration. Call Technical

Support if the results do not

improve.

NS

Spectral Calibravg

Observation

Recommended Action

No signal.

Possible Cause

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

1. Replace samples with fresh
samples prepared with fresh
formamide.

2. Centrifuge samples to
remove air bubbles.
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Observation

Possible Cause

Recommended Action

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

1.Clogged capillary
2. Incorrect parameter files
and\or run modules selected.

4. Expired matrix standards

3. Insufficient filling of array.

1. Refill the capillaries using
manual control. Look for
clogged capillaries during
capillary fill on the cathode
side.

2. Correct the files and rerun
the calibration.

3. Check for broken
capillaries and refill the

capill ay.
4. % expiration date
rage conditions of the
ix standards. If
\necessary, replace with a

fresh lot.

Spike in the data.

t
}5

1. Expired polyme

2. Air bubbles, 13lly in
the polymer bing
assembly.

ntaminant or

3. Pos'sg;
cr)&g osits in the
T.

-

N

qu}{

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

2. Refill the capillaries using
manual control.

3. Properly bring the polymer
to room temperature; do not
heat to thaw rapidly. Swirl to
dissolve any solids. Replace

the polymer if it has expired.

A3

Data collection sof@ problem

\

Observation

Possible Cause

Recommended Action

Cannot access injection
folder, error message
“Autoextraction failed”

AE server not active

Start AE server by going to
Windows Start, Start up folder.
Close Collection software.

Select: Start > Applied Biosystems
>3100 Utilities > Extractor Utility.
Select the run to extract. Click -
Extract. The data will be extracted
to the default location.
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Observation

Possible Cause

Recommended Action

No data in all
capillaries

Bubbles in the system.

>

Av

Q

Visually inspect the polymer
block and the syringes for
bubbles.

Remove any bubbles using the
Change Polymer Wizard.

If bubbles still persist, perform
the follo :

a. Re ‘%e capillary array
b. %out the polymer block
inges.

MReplace polymer with fresh
olymer. Make sure to draw the
polymer into the syringe very
slowly.

No signal.

1. Dead space at of

sample tube.
2. Bentca i@\anay.
3. Failed §{ n.

4. Cragied or broken capillary

%
S

1. Centrifuge the sample tray.

2. Replace the capillary array

3. Repeat reaction. ‘
4. Visually inspect the capillary -
array including the detector
window area for signs of
breakage.

Low signal strengt

v

é i 1. Poor quality formamide.

2. Pipetting error, not enough
sample.

3. Sample has high salt
concentration.

4. Insufficient Mixing

5. Weak amplification of DNA

1. Use a fresh lot of formamide
2. Increase the amount of DNA
added and check pipet
calibration.

3. Dilute in high quality water,
microcon.

4. Vortex the sample thoroughly,
and then centrifuge the tube to
condense the sample.

5. Re-amplify the DNA
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Observation

Possible Cause

Recommended Action

Elevated baseline

1. Possible contamination in the
polymer path.

deposits in the polymer.
3. Poor spectral calibration.
4. Detection cell is dirty

2. Possible contaminant or crystal

1. Wash the polymer block with
hot water. Pay particular
attention to the upper polymer
block, the ferrule, the ferrule
screw, and the peek tubing. Dry
the parts by vacuum pump
before replacing them onto the
instrument.

2. Bring the polymer to room
temperatuge, swirl to dissolve
any de {é Replace polymer
ife )

3 rm new spectral

ration.

D’ Place a drop of methanol onto
the detection cell window.

Loss of resolution.

0

S
O
v

1. Too much sampl@&
2. Poor quality \%
or

3. Poor quah te running
buffer.

4. Poor q or breakdown of
poly |

5. ary array used for more

50 injections.
egraded formamide.
\7 High salt concentration.
8. Improper injection and run
conditions

1. Dilute the sample and reinject.
2. Use high quality, ultra pure
water.

3. Prepare fresh running buffer.
4. Use a fresh lot of polymer.

5. Replace with new capillaryf
array.

6. Use fresh formamide and
ensure correct storage
conditions.

7. Use a recommended protocol
(e.g., microcon) for salt removal.
Dilute salts with water.

8. Notify QA to check default
settings.

Poor resolution in
some capillaries.

Insufficient filling of array.

Refill array and look for cracked
or broken capillaries. If
problems persists contact

Technical Support.
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Observation

Possible Cause

Recommended Acﬁon

No current

1. Poor quality water.

2. Water placed in buffer
reservoir position 1.

3. Not enough buffer in anode
reservoir.

4. Buffer is too dilute.

5. Bubbles present in the polymer

1. Use high quality, ultra pure
water.

2. Replace with fresh running

buffer.

3. Add buffer up to fill line.

4. Prepare new running buffer.
5. Pause run and inspect the

2. Incorrect buffer dilution
3. Arcing in the gel block

Q>
0>

@%

block and/or the capillary and /or inst or bubbles. They
peek tubing. ‘ may idden in the peek
b
Elevated current. 1. Decomposed polymer pen fresh lot of polymer and

tore at 4°C.

2. Prepare fresh 1X running
buffer.

3. Check for moisture in and
around the septa, the reservoirs,
the oven, and the autosampler

?3 |

t buffer concentration.
nough buffer in anode.

V .
Fluctuating current 1. Bubble in {Q/mer block. 1. Pause the run, check the
2.A slovx@nay be present in polymer path for bubbles, and

the sy. remove them if present.

2. Check polymer blocks and
syringes for leaks. Tighten all
fittings. '
3. Prepare fresh running buffer.
4. Add buffer up to the fill line.
5. Refill capillary array and
check for clogs.

6. Check for moisture in and
around the septa, the reservoirs,
the oven, and the autosampler.
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Observation

Possible Cause

Recommended Action

Poor performance of
capillary array used for
fewer than 150 runs

1. Poor quality formamide

2. Incorrect buffer

3, Poor quality sample, possible
cleanup needed

1. Prepare fresh formamide and
reprep samples

2. Prepare new running buffer
3. Desalt samples using a
recommended purification
protocol (e.g., microcon).

Migration time
becomes progressively
slower.

1. Leak in the system.

2. Improper filling of polymer
block.

3. Expired polymer.

'“(

1. Tighten all ferrules, SCrews
and check valves. Replace any
faulty parts.
2. Che @fmer pump force.
If the [%\ heeds to be adjusted,
m ervice call.

ecessary, change the lot of

ymer.

Migration time
becomes progressively
faster.

N
Water in syringe resultin%i%

Clean the syringe, make sure it is
completely dry OR replace

syringe.

Peaks exhibit a
shoulder effect in
GeneScan application.

diluted polymer. E

Sample renaturafob.\)
o)

Heat-denature the sample in
good-quality formamide and
immediately place on ice.

Purging of polymer
from the polymer
reserve syringe.

1. Arc%in the anode gel block.
2. }@ s in syringes.

1. Replace the lower polymer
block.
2. Remove bubbles.

top of either syiin&

«
N\
Leaking polymer at @sufﬁcient seal around the tip of

the syringe plunger.

Do not move the syringe plunger
when it is dry. Make sure to wet
the plunger before filling the
syringe with polymer. Do not
mix and match barrels and
plungers.

Leaking polymer at the
bottom of the polymer-
reserve syringe.

Improper tightening of the array
ferrule knob to the syringe and/or
to the polymer block.

Ensure the array ferrule knob is
tightened.
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Observation

Possible Cause

Recommended Action

Error message, “Leak
detected” appears. The
run aborts

1. Air bubbles in the polymer
path.

2. Pump block system is
loose/leaking.

3. Lower pump block has burnt
out. When there is condensation

1. Check for bubbles and remove
if present, then check for leaks.
2. Make sure all syringes, screws
tubing is tightly secure. Ferrule
in capillary end of block may be
positioned wrong or missing.

Buffer jar fills very
quickly with polymer.

1. Air bubbles in the polymer ‘
path. ‘

2. Lower polymer block is not
correctly mounted on the pin
valve.

in the reservoir(s) this will cause | Check for this ferrule.
electrophoresis problems and 3. Replace the lower block.
burn the lower block C

-\Heck to make sure the metal
k is in between the pin holder
and not on top or below it.

Detection window pops
out while replacing the
capillary array.
Replacing the window
in the correct
orientation is difficult.

Tightening of the array fe e\
knob at the gel block S high

tension.

Loosen the array ferrule knob to
allow the secure placement of
the window. Retighten and
close the detection door.

Detection window
stuck. It is difficult to
remove when changing

the capillary array.
N
C

v

R\~
N

To loosen the detection window:
a. Undo the array ferrule knob
and pull the polymer block

| towards you to first notch.
‘| b- Remove the capillary comb

from the holder in the oven.

¢. Hold both sides of the
capillary array around the
detection window area, and
apply gentle pressure equally on
both sides.

d. Release.
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ABI 377 DNA Sequencer procedures
Gel Casting for the ABI 377 Sequencer

The STR alleles are separated on 5% denaturing Long Ranger gels. The plates that are being used
result in a 36cm separation distance from the wells to the laser read area. The bottom plates have two
side indentations that fit against a metal notch in the gel mounting cassette. The top plate has a cut
out area at the top to allow buffer-gel contact. For the first time use of new plates, see the Quality
Manual (QC167) for additional plate preparation. During set up, insure that the correct sides are
facing the inside (see step 2 below). ‘ '

1. Clean appropriate set of bottom and top glass plates as follows: Clean both sides with deionized
water. Dry with low lint Kimwipes. Wiping in circular motion leave ast amount of lint on

the plates. @»

NOTE: Use solvents such as isopropanol sparingly on t e@es. Do not use ethanol.

2. Prepare lab bench with bench paper and two round b@lace bottom plate on the boxes such
that the etched letters “L” and “R” for left and ribat ar® readable and are on the correct sides.
Place 0.2mm spacers on each side of plate wi gged side facing the top of the plate. Put

notched top plate on top of bottom plate suc e etched letters “L” and “R” for left and right
are readable and are on the correct sides. & three clamps on each side of the sandwiched
plates.

9

1. Before starting to clean @tes remove a tube of pre-aliquoted Premix from the freezer and
place in a beaker with” water to defrost.

Using Long Ranger Premix

Before adding A{@ TEMED, have a 20 mL glass pipette and a 0.2mm 24 well gel comb ready
to use.

For one plate (25mL volume) add 125pL of 10% ammonium persulfate (APS) and 17.5pL
of TEMED to the Premix solution.

‘For two plates (50 mL volume) add 250pL of 10% ammonium persulfate (APS) and 35 pL
of TEMED to the Premix solution. :

NOTE: APS has to be made fresh every day. Make new APS solution by adding 1 mL of
deionized water to pre-weighed 0.1g of APS. Do not forget to initial and date the tube.
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2. Mix gently and immediately pour the gels; using a 20 mL glass pipette apply solution to the
notched area while continuously tapping the plates to prevent air bubble formation. Insure that
there is always enough gel solution in the notched area, so that the gel does not run dry. After the
gel solution reaches the bottom of the sandwiched plates, insert comb slowly and carefully to
prevent splatter and formation of air bubbles. Place a clamp on the comb.

Allow to polymerize for 1.0-1.5 hours.

- ATTENTION: Do not add additional gel solution to the comb area after the comb has been
inserted. Do not use gels that are more than one day old. Do not place a clamp on the bottom

middle of a plate. ’

NOTE: The occurrence of air bubbles does not mean that the w, @el must be discarded. Just
avoid this area of the gel while loading. Sometimes air bubbl(* e comb area can be removed
by pulling the comb out again, adding more gel solut and inserting the comb again.

Depending on the room temperature of the laborato metimes the urea in the gel may
crystallize. This process can be reversed if the gel is ed to warm up. :
Using 50% Long Ranger Q

1. Start this step before beginning to clean G&es.

When making one plate: é
Pour 10.8 g of pre-weig d&ea in 100 mL Erlenmeyer flask.
- ;

Add 10 mL of deionized

: S@ of 10x TBE buffer

L of 50% Long Ranger

>
N
For two plate CJQ :
Pour 18 igre-weighed urea in 100 mL Erlenmeyer flask.
Add 20 J%f deionized water . o "
5 mL of 10x TBE buffer
5 mL of 50% Long Ranger

Add stir bar and place on stirrer with low heat. Do not boil!!!

2. The urea in the gel solution must be completely dissolved before proceeding. Pour the gel
solution into a 50 mL tube:
- for one plate adjust the volume to 30mL,
- for two plates adjust the volume to 50 mL with deionized water.
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Filter the solution using disposable 100mL 0.2 pm pore size filter units and a vacuum pump.
Degas the solution by leaving the filter attached to the running vacuum pump for several
minutes. Pour the filtered solution back into the 50 mL tube. Let the solution cool to room
temperature. '

3. Before proceeding, have a 20 mL glass pipette and a 0.2mm 24 wells gel comb ready to use.

For one plate (30mL volume) add 150pL of 10% ammonium persulfate (APS) and
21puL of TEMED to the Long Ranger/Urea solution.

For two plates (50 mL volume) add 250 pL of 10% ammonium persulfate (APS) and
35 puL of TEMED to the Long Ranger/Urea solution. % ’

NOTE: APS has to be made fresh every day. Make new olution by adding 1 mL
of deionized water to pre-weighed 0.1g of APS. Do not to initial and date the tube.

4. Mix gently and immediately pour the gels; using a @ glass pipette apply solution to the
notched area while continuously tapping the plate revent air bubble formation. Insure that
there is always enough gel solution in the notcilgg area, so that the gel does not run dry. After
the gel solution reaches the bottom ofthes Iched plates, insert comb slowly and carefully

to prevent splatter and formation of ?L Zs. Place a clamp on the comb.

Allow to polymerize for 1.0-1.5 hurs.

inserted. Do not use gelsthadere more than one day old. Do not place a clamp on the bottom

ATTENTION: Do not add\a c?&kmnal gel solution to the comb area after the comb has been
middle of a plate. A
*

NOTE: The o@n\ce of air bubbles does not mean that the whole gel must be discarded.
Just avoid thg a of the gel while loading. Sometimes air bubbles in the comb area can be
removeaﬁulling the comb out again, adding more gel solution, and inserting the comb
again. Depending on the room temperature of the laboratory, sometimes the urea in the gel
may crystallize. This process can be reversed if the gel is allowed to warm up.
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Gel Electrophoresis on ABI 377 Sequencer

YM1, Profiler Plus, and Cofiler have been validated for analysis using a gel and can be run on these
instruments.

In order to run a gel on the 377, the run has to be set up both on the software and the instrument.
Additionally, proper documentation of the gel run has to be prepared. The documentation consists
of filling out a gel sheet that lists the samples to be loaded, the lot numbers of the reagents that were
used, and the analyst’s and the witnesses’ initials. The run must be logged in the 377 instrument log
book.

The program used to operate the run and collect the data is the ABI Pris:ﬁ@Collection Software.
This program has to be started. Then the software preparations c0n51st @ating arun folder (section
B), and naming the gel file. 6

artifactual fluorescence (section C), and preheated before can be started. The instrument does
not have manual control SW1tches and is operated the computer terminal, utilizing the 377
collection software.

On the instrument, the gel has to be mounted into the ele@sis unit (section A), checked for

Before startmg a run, the computer sho @restaﬂed This removes hard drive memory
fragmentation and prevents the software f; ashmg Also to monitor instrument usage and help
trouble shooting, a QC log sheet m bé’ed out for each electrophoresis run.

Initial Preparation

- RESTART THE C@%ER BY UNDER SPECIAL SELECTING RESTART.

- OPEN THE @LLECTION SOFTWARE BY DOUBLE CLICKING ON THE ABI
PRISM LECTION ICON.

- SWITCH THE 377 INSTRUMENT ON.

A Mounting the Gel Cassette in the Electrophoresis Chamber
1. Remove the gel clips, and pull the well forming comb.
2. Clean the outside of the plates. Buffer crusts and gel spill-over must be removed. It is possible

to rinse the plates under running tap water. Afterwards rinse with plenty of dH,0. Also rinse
the well area with dH,0. Dry the plates with Kimwipes.
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3.

Place the plates back in the gel cassette with the bottom plates down, push the plates towards
the bottom of the cassette until the rear plate indentations rest firmly against the metal stops.

Turn cassette clamps #2, #3, #4 and #5 on both sides to lock the plates in position.

Check the laser read region for lint or other residue. Clean the laser read region with a moist
Kimwipe and deionized water, then move the beam stopper into the down position, and turn
both clamps #6 to hold it.

* You are ready to place the cassette gel assembly into the instrument.

Open the front door of the ABI Prism 377 and place the lower buﬂ%chamber on the bottom
shelf of the electrophoresis unit. \

Check the amber colored positioning pins, and the ba \&e for buffer crusts and dirt.
Remove any residue with deionized water. @

ATTENTION: It is extremely important that th@ioning pins are clean. They align the
gel plate parallel to the laser scan plane.

With the beam stop bar and the upper n ng towards you, place the gel cassette against

the rear heat-transfer plate and turn er top and bottom clamps to hold the cassette.
Close the door and proceed to sectf(m ‘B”. '
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B Create a Run File

1. Choose New from the File menu and click the GeneScan™ Run icon. This automatically
creates a new Run file, and opens the Run window.
The default setting for the run parameters displayed in the run window are:
Plate check module - Plate check A
Prerun module - GSPR36A-2400
Run module - GS Run36A-2400
Collect time - 2.5h
Sample sheet - <none>

Well to read distance - 36 : ' ‘z\?)

Gel’s Matrix file - appropriate Genescan matrix
Lanes - 24 QO

If the settings appear to have been changed c&o the black arrow in the white field next
to the parameter, and select the correct se the appearing list of options.

These settings should not be changed.

2. Import the sample sheet named “emp thkmg on the black arrow in the white field next
to sample sheet, and selecting the f{e e “empty”.

3. The run folder is automatical ed after the instrument, and with the date and time of the
creation of the run file. Thyl\game appears on top of the GS Run window.

. 4@
C Checking the Pla Q

1. Click on &&'Jheck

2. Observe the Scan window that appears.
The scan window should show a relatively flat line across the screen in each of the four
colors. If the scan lines are flat, the plates are clean.

Proceed to Pre-running the Gel.

3. Otherwise clean the plates in the laser read region by following the steps below:
A. Click Pause to pause the plate check.
B. Open the door, un-clamp clamps #6, and wipe the laser read region with a Kimwipe
moistened with dH20. Close clamps #6.
C. Close the door and click Resume.
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D. Repeat until scan lines are flat. If it is necessary to clean the backside of the plates the
gel/cassette assembly can be removed for that purpose.

If it is ngﬁt possible to remove all spikes in the scan lines, a part of the gel still can be used.
The horizontal position of the spikes corresponds to the horizontal position of the wells that
have to be avoided. Load samples only in the areas with clean scan lines.

D Pre-Running the Gel

1.

Click Pause then Cancel and then Terminate to end the plate check, then open the
instrument door. Always press Pause first instead of directly ¢ o@g the run - this causes
the laser to slow down first. 3\

Un-clamp both clamps #2. Place the upper buffer chamb Qle top rim of the gel, press it
down and re-clamp the clamps in a sw1ft motion

Fill the upper buffer chamber with 600 mL of @Buffer and the lower buffer chamber
with 700 mL of 1X TBE Buffer. Connec p and bottom electrodes.

IMPORTANT: Check for buffer | ore you put the heat plate on.

ect the electrical wire on the left side and the two water

Un-clamp clamps #3,#4, and #5 & oth sides. Place the front heat-transfer plate on top of the

plate, re-clamp the clamps,
tubes on the right side. 6

Flush out the wellg 1&@ flat 0.2mm pipette tip connected to a syringe.

In order to enh \Q‘he visibility of the wells, blue loading buffer can be added to the wells
before pre- wp the gel. 50pL of the loading buffer is applied by using a 100uL pipette tip
and drag e pipette across the gel while expelling the blue buffer (use it sparingly).

Place the lid on the upper buffer chamber, and close the instrument door.

Choose Status from the Window menu. In order to do the prerun the status should be :
Instrument state : idle

Laser power : stand by

Electrophoresis : off

Door : closed

Time set : 1:00 remaining appr. 1:00

~ The electrophoresis indicators should all be near zero.
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The gray gel temperature indicator shows the temperature goal, the green indicator the actual
temperature.

9. Click Pre-Run. Observe the status window to see if the electrophoresis parameters start. The
actual temperature should start rising: it must reach 48°C before the samples can be loaded.

Proceed with naming the gel and sample preparation.

E. Gel Naming and Sample Preparation

Determine which samples are to be run and fill out the gel sheet. One pgsilig® control has to be run
on each gel! It is recommended to leave an empty lane on both sides e set of negative controls.
Remember to keep sample types separate.

Samples from previous gels that need to be rerun may be a subsequent gel of the same type
(evidence or exemplar). Control samples can be re er type of gel

1. Fill out a 377 gel worksheet for the ap e set of samples based on the amplification
worksheet.

The name for casework gels has é ¢ in the followmg format:

System / year / instrum! el #

e.g.

Y STR gels 6 Y04-Ros001
Profiler plus Q@ P04-Wnr001
Cofiler Ge C04-Ros001

This reﬂects{thTR system, the consecutive ‘order of gel runs for that year, and the
instrume was used. Always check the instrument logbook for the next consecutive
casework gel number. Chose descriptive names for non casework gels, such as QC kit lot #
XxxX, or Asian DB 1-30. The gel name will automatically be used as a project name during
gel analysis.

Do not forget to note the Runfolder date and time on the gel sheet (see step 3 under B create
a run file). The runfolder date and time are found on top of the GS run window.

2. Make a mastermix of 5yl blue formamide and 0.55p1 of Genescan 500 standard per sample
for n+2 samples referring to the following table: :
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sample no.+ 2 Blue GS 500
Formamide
12 60 ul. 6.6 uL
16 80pL 8.8 uL
20 100 ul 11 uL
26 oL 143l
36 180 uL 19.8 ul.

Profiler Plus and Cofiler: include one tube of allelic ladder %‘\&bove calculation.

Label a sufficient number of 0.5mL sample tubes. Have Q analyst witness your tube set
up. Add 5pl of the mastermix to each tube, then add 4 plified product. The amplified
product must be pipetted directly into the formarRid€/otherwise the sample will not be
denatured correctly.

Profiler Plus and Cofiler: add 4ul of allelic Ifdder to the mastermix. Load the allelic ladder
on the gel twice from that one tube. Q

Heat the samples at 95°C for two mj%;’nd put on ice immediately. The samples can stay
chilled for a maximum of 30 mir{es. f they have not been loaded in that time span, the

samples must be reheated. s\o

F. Sample Loading and K@Qhe Run
>

1.

Remember: the@nnot be started before the gel temperature is at least 48°C. Check the
status windO{@ ¢ temperature readings.

Interrupt tN prerun by clicking pause.
NOTE: Do not cancel and terminate the run because this will cause the temperature to drop!!!

Open the instrument door, remove the lid from the upper buffer chamber, and flush out the
wells using a 10mL syringe equipped with a flat 0.2mm pipette tip.

Have another analyst witness the order of tubes in the ice box. Referring to the gel work sheet,
load 4pl of the amplified product mix in the appropriate lanes. Best results are obtained if
each well is flushed again immediately before loading the sample. Use the same pipet tip to
aspirate the well content, expel it into the upper buffer chamber and load the sample.
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5.

6.

Place the lid on the upper buffer chamber. Close the instrument door.
End the prerun mode by clicking Cancel and then Terminate. Now click on Run.

When prompted Save as “gel file” enter the correct gel name as noted on the gel sheet (see
section E Name gel and prepare samples). Click Save.

In order to see if everything is functioning properly and in order to monitor the run, open the
status window.
The settings should be: Instrument state : running

Laser power : on \%
Electrophoresis : on @,
Door : closed

Time set total: 2:30

Gre@f&)r goal Or upper limit
- Electrophoresis voltage (kV): 00
Current (mA) %&
Power (W) Q)O
Gel Temperature (°C) Q 51
Laser Power (mW) (L 40
Compare the run folder date@me noted on the gel sheet with the final run folder date
and time, as listed on top o;&e S Run window. There will be a discrepancy if the run was

aborted during set up w run folder was created.

>
- Correct the gel @et if necessary. This is important in order to be able to locate the gel

file for analysi

If there ar gtional evidence samples to be loaded, allow the gel to run for 15 minutes and
then repeatsteps 2-5 for the additional samples. In place of step 6, click on RESUME to
continue the run. Verify that the machine is running properly as described in step 7.

During the run all windows can be left open. The progress of the samples can be observed by clicking
on Window and from the scroll down menu selecting Gel image. This window displays the scans,
and it is possible to scroll up to look at earlier scans.

It is also possible to use the GSAnalysis software, and other Macintosh functions (e.g. copying of
files) during the data collection. This should generally be avoided. It must be done with extreme care.
Do not touch the Collection software.

After the gel run is finished the Collection Software quits automatically.

130



Initials; L/ Date: April 4, 2004

G. Removing the Used Gel and Clean-Up

1.

Open the door, remove the lid from the upper buffer chamber, and remove the buffer from
both buffer chambers before proceeding.

Disconnect all electrodes, the electrical wire for the heat plate and the tubes.

Un-clamp clamps #3,# 4,#5 on each side to release the heat plate. Remove the heat plate. Put
clamps back to hold the gel plates.

IMPORTANT: Do not remove the gel cassette with the front ate still being attached
to it. The weight of the front heat plate could damage the cas uring that step.

Occasionally, especially after a buffer spill, the heat trans@e may stick to the glass plate,
and cannot be removed. In that situation, remove the uffer chamber first and then slide
the heat plate upwards until it can be removed.

Un-clamp upper buffer chamber (clamps #6%0% it, and put clamps back to hold the gel
plates. ,

Push the gel cassette towards the b%plate, release the four outer clamps that hold the
cassette, and remove the cassette/8gl assembly from the instrument.

Place cassette/gel assembl%sébench top. Remove the gel plates from the cassette, pry open
and clean the plates. @

Be careful not to da the glass when dismantling the gel. Carefully place the plates on the
foam pad in thii@and allow hot water to run over it for a short time, this ensures easier

and peelifNIDIT again. Clean plates using liquid detergent and rinse thoroughly with water.
The final rse should be deionized water. Place in rack to dry.

- separation O:S lates. Remove acrylamide by placing a brown paper towel across the plate

Rinse the black gel cassette under running tap water to remove any electrophoresis buffer. Pay
special attention to the beam stop bar and the clamps - these should not be allowed to be

encrusted with dried buffer.

Go back to the instrument, and remove any TBE buffer from the amber positioning pins, the
laser lens, the back plate, and the heat plate. Rinse the upper and lower buffer chambers with
tap water.
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H. Troubleshooting Electrophoresis

1.

Communication problems between the instrument and the Macintosh terminals are caused
by corrupted memory files, and can cause several problems, e.g. the status window displays
the message “door open” and will not let you start a run. In reality the instrument door is
closed. To clear the memory the instrument must be reset:

- while the instrument is running, press the reset button on the back of the instrument using
a pencil »

- watch the back panel LEDs and wait for them to blink in a four on, four off sequence

- while the four on, four off sequence is occurring press the rest button a second time

Quit the data collectiori software program. Relaunch the d@s%lection program. The
firmware is automatically downloaded to the instrument i seconds. (See also pages
7-6 to 7-9 in the ABI PRISM 377 DNA Sequencer User’, ual).

After resetting the instrument, the CCD pixel pWy have to be reentered. Under the
collection software menu go to Window, selegt al control. Click on the arrow next to

Fxn name and from the option list select el position. The correct value varies from
instrument to instrument, and was deters ing the installation. The valueis listed inside
the door of each instrument. Enter tbft er, click execute, and close the manual control
window.

Inconsistent mobilities frouﬁ@o gel, and poor resolution are most likely caused by low
quality, too old, or simplyég ng gel casting reagents. Check the age of the APS, remake

the 1xTBE buffer, mak h gel, and try again. When making the gel check if the right
urea aliquots, the ri,%zters, and the right comb were used.

Inconsistent wies within a gel are most likely caused by incomplete denaturation of
single sam l&ere is no strong effect if the denaturation temperature is up to 10°C lower
than 95° the mobility changes if the sample was mistakenly not denatured at all, or if
the sampleWas allowed to sit more than 30 minutes after the denaturation. Samples will not
be properly denatured if the amplified product was not pipetted into the formamide, but
streaked along the tube wall. '

Double peaks and shoulders are also signs of incomplete denaturation. Another possible
reason for these Z shaped bands is an uneven well bottom, or a piece of gel blocking the well.
Clean wells carefully before loading to avoid loading misshaped wells.

Fuzzy bands and hazy gels can be caused by improper alignment of the gel plates with the
laser plane. Reasons can be buffer crusts on the amber alignment pins (see section A step 6),

a mistakenly un-clamped lower gel cassette holding clamp, or a worn out gel cassette holding
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10.

11.

clamp. Always apply pressure on the gel cassette when releasing the outer clamps in order
to avoid a loosening of the clamps (see section G step 5).

Weak fluorescence on one side of the gel only can also be caused by improper alignment
of the gel plates with the laser plane (see above).

Weak fluorescence on the whole gel can also be caused by improper alignment of the gel
plates with the laser plane but is commonly caused by the laser being out of alignment. Notify

QC and do not use the instrument in question until it has been serviced.

Horizontal streaks on a gel are a sign of the laser beginning to deteriorate. It must be

. replaced as soon as possible. \

Vertical streaks are less disruptive since they do n ase artificial peaks in an
electropherogram. Vertical streaks are caused by scratch@r lint on the glass plates in the

laser read region.

“Red rain” is a phenomenon where red verti lﬁm appear late into the run. These red
streaks are caused by bubbles between the te and the gel matrix. The problem occurs
when a gel dried out after sitting witho wrapped. Another reason is the appearance
of hydrophobic patches on the glass This can be solved by repeating the treatment of
the plates with sodium hydroxide QC ) '

Loss of signal on certain gel with inconsistent mobility like smearing up and down
of bands (“black holes™) be Caused by electrostatic charges caused by “over wiping” the
glass plates with Kimwigps=K1ake a fresh gel and rerun the samples.

,‘A
\)
™

?S

133




Initials: )¢/ | Date: April 4, 2004
Genescan Analysis of Gels Run on ABI 377

The gel analysis and allele identification steps will be performed using the ABD/PE GS Analysis and
Genotyper software._Besides the 377 instruments, several external terminals are set up for 377
analysis; these terminals have copies of the GS Analysis and Genotyper programs, of all relevant
matrix files, the size standards, and all Genotyper templates. It is preferable to analyze all gels at the
separate terminals, so that the instrument computer is available for data collection. If necessary gels
can be analyzed and printed at the 377 terminals, but make sure that these gels are properly archived
on a JAZ disk. To avoid the accumulation of empty runfolders, and gel files in various states of
processing, and in order to ensure the correct archiving of the final version of the analyzed gel, please
adhere strictly to the archiving procedure outlined in the General Guu\)%e. for fluorescent STR

analysis. @
The collection software places all run folders in the folder “Cur@xns”, which is located on the
hard drive. '

The way to delete a file on an Apple Macintosh is to ag@e icon into the trash bin. Then under
Special select Empty trash. To rename a file, plac or.on the old file name, click once so that
the name is highlighted, and then type in the ne To close an application window, click on the

upper left hand corner. (L

A Collection Gel Processing é

1. Open the GS Analysis @e by clicking on the 377 analysis icon.

2. Under File go to ) %From the listed possibilities click on existing Collection gel. Open

windows until ired gel file (in the raw data folder) is displayed and highlighted. Gels
are represen vertical icons as opposed to folders.
Click ope
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WINDOW OUTLINE

The analysis software will open the gel file and a gel image will be generated. The Gel
Window shows the DNA fragments in all lanes as colored bands. The colors can be
deselected by clicking on the color boxes in the upper left hand corner. The standard setting
displays all four colors.

Other functions displayed on top of age are:
- grid icon for opening the sample shte

- i icon to read run information

- different <>~ icons for the z %tlons

- Interpolation button I to 6 a lane tracking tool

The OS button indicates over Q}a‘uon if this function is'selected only peaks higher than 8191fu’s
will be displayed on the ge

can be us etermine channel and scan coordinates for every point of the gel. To do this,
the cursor i§placed on the desired spot and the channel and scan numbers are read on the right
side of the top display.

The mouse csgr)is shown as an arrow outside of the gel image and as a cross on the gel. It

The lane number and a diamond shaped lane indicator box appear at the top of each lane. By
placing the cursor on the lane indicator box and clicking on the mouse, a lane can be
selected. Only after filling out the sample sheet and marking lane as used, white line will be
seen tracing this lane from the top to the bottom of the gel. To the left of the DNA fragment
bands, the same information is shown as peaks for the selected lane. Each peak corresponds
to the fragment bands.

Proceed by filling out a sample sheet based on the 377 gel worksheet.
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Click on the Grid icon next to the color boxes. The empty sample sheet that appears on the
screen is named after the gel. It shows the lane numbers and has spaces to be filled in for file
name, the sample name, sample info, and comments. The four color options (blue, green,
yellow, red) are displayed in the “Dye” column, with the diamond in the “STD” column
specifying red as the fluorescence dye for the sizing standard. Which fluorescent dyes have
been analyzed already and/or are present as labels for the PCR may be checked in the “A” and
“P” columns.

4. For each used lane check the “used” box and enter the sample information.
Fill out only the sample name and the sample info column, base the input on the amplification
and the gel worksheets, the lane assignments must be identical @m gel sheet:

- enter the tube labels as the sample name (do not use ample names!!)

- enter the full sample information including the c&er as sample info for all
appropriate colors Q
- for Profiler Plus and Cofiler, also copy @e the sample info column also as

sample comments

NOTE: It is important to enter the sample j tion in an identical fashion for all colors
present in the amplification. The differ multiplexes contain the following colers:
—
Y Ml blue an*yelkv .

N\
Profiler Plus, Cofiler bl @en and yellow

The edit copy, paste, m‘gg%own commands are used to fill out the sheet. Again a reminder
the text for the samplg\tfo for the different colors must be identical for the same sample!!

This is easily acqi y using the fill down function. It is very important not to assign the
same info to t\@erem samples. For example use allelic ladder 1 and allelic ladder 2 as
sample 1 ’{Q se the date and time to distinguish between two different amplification
negativeus].%“ ‘

5. After enterihg all relevant infoermation, close the sample sheet window. Choose Save.
The gel image will display tracking lines for all used lanes.

6. If the background is blue or green or if any of the colors are too faint to be seen clearly, the
color contrast must be adjusted. This does not change the measured peak height for the PCR

products, but creates a more intensive image on the screen and improves the lane tracking.

Place a tracking line on one of the samples.
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Under Gel choose Adjust Gel contrast. The Adjust Gel Contrast window shows an
example of the electropherogram peaks. All four colors are represented by colored triangles
at the top and at the bottom of the electropherogram. Each color can be adjusted individually.
Using the mouse cursor, drag the upper triangle down if you want to raise the peak. Pull the
lower triangle up, if you want to lower the peak or reduce the baseline for that color. Click

Apply.

7. The next step is to choose the appropriate scan area to analyze by looking at the red size
standards. The size range for the different multiplex reactions varies as follows:

STR system size range necessary GSIS.OO standard peaks
Y M1 184 to 386 bp 9 fragm m 139 - 400 bp‘
Profiler Plus 103 to 348 bp** 11 nts from 75 - 400 bp
Cofiler* 103 to 316 bp k@gments from 75 - 400 bp
N
* Cofiler gels can also be analyzed with 350bfhas tRe longest standard.
* *Note that the largest FGA alleles (31 , blue) are not represented in the allelic

ladder. Q

The following picture shows the ai(;ﬁent of the GS500 size standard peaks

8. Adjust the gel image so sﬁ{Q»ntams all of the red size standard fragments thut are

' JL L N ’J; JL ]L IU{
] . [Zoo.o0] [25000] [300.60] {34000 [<000a0] [450.00] [43%0. ool
[160G0] ¥ [150.00]

160.00

necessary for the specific multiplex. Place the cursor(cross hairs) slightly e/ow the /owess
designated size standard fragment, leaving a little room. Note the Scan value at the top of
the gel image window; this will be your Start scan value. Now, place the cursor slightly
above the Aighesr designated size standard fragment, leaving a little room. Note the Scan
value at the top of the gel image window; this will be your Step scan value.
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10.

11.

From the Gel menu, select Regenerate Gel Image. Enter your Stop and Start values in the
Scan Range box and click OK :

e.g: You are analyzing a Profiler Plus gel. You therefore need to include size standard
fragments from 100bp-400bp. The /owess 100bp fragment’s scan value is exactly 1602;
setting your Start value at 1500 will leave ample room. The 4zg#ess 400bp fragment is at
4088; you should set your Stop value at 4200.

The gel picture displayed on the screen should have a black background and according to the
multiplex used distinct blue, green, yellow and red signals. \%

At this point it is helpful to install the matrix file. Under Gel nstall New Gel Matrix.

“Choose the appropriate matrix for your instrument and t tiplex.

YM1 - 6-FAM @
Profiler Plus and Cofiler -5-FAM

Always choose the matrix with latest cr %ate for your instrument. Click Open, click on
Regenerate Gel Image. Now the pe n on the left side of the screen should consist of
monochromatic peaks without pull upsfj# other colors.

Under Gel select Track lanesﬁ@( on Autotrack lanes. This will launch the automatic lane

tracking. 6

ATTENTION: This &@m is not available on the iMac terminals. Track lanes manually.

Afterwards the@ has to be checked manually for each gel. If the autotracking results in
fragmented J this can be corrected by under Gel and Track lanes, selecting Revert to
straight ng

Click on the lane indicator diamond for each used lane. The white line should drawn
through the middle of each DNA fragment. All necessary red standard fragments have to be
visible in the left peak display. Make sure that the lane assignments correspond to the gel
sheet.

To correct the lane tracking, keep the mouse button down and move the lane indicator
diamond. Move the line to the left or to the right in order to find the middle of the fragment
and to achieve optimal peak height on the peak display. If only parts of the lane tracking need
to be adjusted, click on the scissors from the top buttons. This will transform the mouse cursor
into a pair of scissors. Place the scissors on the area to be moved and click once. The movable
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12.

13.

14.

area will become blurry and can be mbved independently from the rest of the lane tracking
line.

It is easier to adjust the tracking of a band by zooming in on the lane using the zoom options.

After the tracking is satisfactory, click on the next lane. The changes for the previous lane will
be saved automatically.

After the tracking for all lanes is satlsfactory, the changes for the whole gel should be saved.
Under File select save.

The last step is to extract the lanes that are going to be analyze\%

From the extract lanes window choose extract from a lanes!!

Under Gel select Extract lanes. ;@'

From the remaining settings on the extract lane@& all options should be checked as
follows:

- Overwrite original sample files s ubbe checked.
- Create a new project is O.K.

- Autoanalyze sample files s e deselected.

- Save gel after extraction sh@be checked.

Always select all used lanes t when a reanalysis for certain lanes is intended (see
trouble shooting section fi wed exceptions) or QC or research samples have been co-
loaded on a casework g

The software will ¢ ne all sample lanes in a so called project file that will be named after
the gel file with¥gesuftix “."'”. Each sample will be accompanied with the sample name,
sample info,, formation and the gel name.

For casewErk gels it is NOT acceptable to combine samples from different gels into one
project!

B Troubleshooting Collection Gel Processing

1.

If the automatic lane tracking results in completely fragmented tracking lanes, it might be
easier to manually adapt the straight tracking lanes. Under Gel go to Track lanes, select
Revert to straight tracking. Then move the tracking lanes appropriately.
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2.

If too many tracking lines (more lanes than samples loaded) are present, there must be a
mistake on the sample sheet, e.g. an empty lane is marked as used. Click on the sample sheet
icon, correct the sheet, close, and then click save.

For a regular 2.5h run it should always be possible to select a gel image range which includes
upper size standard fragment. The maximum number of scans after 2.5h is 5700 to 6000. If
the upper scan number can not be increased through the regeneration of the gel image, the data
collection must have been stopped at some point before the 2.5h was over. If the scan range

'is present but no fragments are visible for the upper gel area, the electrophoresis was

terminated, while the laser was still collecting. If the maximum scan range shows DNA
fragments but does not include the 400bp fragment, the electrop&%is run was too slow.

The 400bp size standard is not needed for Cofiler ampliﬁca@c')duct and the analysis can
proceed. Repeat electrophoresis for YM1 and Profiler P]@ ‘

If a gel image displays only red size standard sign&ignals at all the gel does not have
to be analyzed. Consult the gel trouble shootins‘e yon for possible causes and repeat either

amplification or electrophoresis. Q
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C. Project File Analysis

After all sample lanes have been extracted, the Analysis Control window will be displayed
automatically. If a project is being analyzed at a later date it can be opened under File, going to open,
and then selecting Project.

WINDOW OUTLINE

This window shows in separate columns the lane numbers, boxes to select each color to be analyzed
for each lane, the sample file names, size standard options, and analysis parameters to choose for each
lane. The boxes for red should be marked with diamonds to indicate that red is the color for the size
standard.

To make changes for one sample only, click on the sample until it is \?ﬁted. To make changes
for all samples click on top of the column so that all samples are h@ ted. :

1. Highlight all samples. Under Samples choose Insga Qmatrix. To choose the correct
matrix the fluorescent labels and the instrumen h the gel was run must be known.
Open folders until the correct matrix file appgars. §lick Open. '

Choose 6-FAM for YM1 and 5-FAM f@er and Profiler Plus.

After the matrix selection, the softwa(r%ould display a window stating that the matrix file
was successfully installed withi selected sample files.

2. Click on the arrow of the&&e standard box so that all lanes are highlighted, hold the
mouse button down, t GS500 ROX.

*
3. Under Setting@ Analysis Parameters. It is important that the Analysis range is
includes the re’iﬂl ’scan range (see gel sheet) and contains all desired standard peaks. The
easiest w; ieve this is to leave the setting at full range. This way the analysis range is
limited b%: scan range extracted from the gel. The settings for the remaining options are
predefined¥and also should not be changed.

The default settings are shown in the following figure:
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Rnalysis Parameiers

Ii ~Rnalysis Range —S$ize Call Range

(® Full Range @ ANl Sizes
(O This Range {Data Points) (O This Range {Base Pairs)
Start: : iy
Stop: M
—Data Processing —Size Calling Method —
i | I Baseline ) 2nd Order Leest Squares

X MultiComponent

(O 3rd Order Least Squares
Smooth Options ——

(O Cubic Spline inter polation

None
8 Light (@ Local Southern Method %
O Heavy () Global Southern Method

Peak Detection

— ‘ —Split Peak Eorrec%— :j
it | Peak Amplitude Thresholds @ None @ 3
0 .

B: ¥: O GENESCAN

6: R: O LeftMost Pea
R [ T O Right ak
Min. Peak Half width: [S_|Pts C°fr§_°® it: RO

ur

If all settings are é t, click O.K.

4. Click on the top bfi green, yellow, and red boxes to select the necessary colors for the
analysis for all | MAlways select red!

Click on t&&alyze button in the upper left corner. All selected samples will be analyzed.
After the arialysis a black triangle appears in the color boxes to indicate that this sample has
been analyzed.

An analysis log window will appear that states for each sample if the size calling was correct
and whether and which size standards were skipped. Regardless of this message, the correct
assignments of the size standard peaks must be checked manually.

5. Under Window go to Results Control.

The results control window is displayed below.
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TEE == SeneScan™ Project-11/25/97 - Results Control FE=e==sii =——1rH
v ¥ ‘Sample File. !
- 4  BLLE LADDIRG gyl | ;
I A WGEsmple2 - of Pancts
| 2
T ) il Dys/Samples: h
R G K LADDTRSamates y _Fﬁ'i TR - BUUE L ADDERSample) 7 BLUE -
e IiSaglet 113] (W]
;_.E.\g_ 2 le7 0
o B o N-Sampled El BB
EEJ BLUE L ADDERS amphed aia 80
LR E 0SSamplel0 slan
B Pl | 3 [w]e|
2. . LHSemeke!2 i , og
g b e BLUE LADDERSample 13 F.r 8] |00
ELoE B ATEavgle !4 w [}
AL AL SNGample 15 Jx ag
[ PESample6 ! {Wim]
i IE BLUE LADDERSample 17 i a0
1@ | el o acoersampictspi| {00
F 10 YOS unple1d iy e wi
281 Weswpi20 |l [Cleorpanet) ' —GQulck Tile }
21" MiSample21 B i
e @ oor |
NeSmplez3 il . T
EHEample2d 0 [EPHiitas f - \

It shows the title of the project, and the same lane numbe color display as the Analysis
Control window. The analyzed colors per lane are,s in dark grey. The white squares
mean that this color has not been analyzed. §

the left electropherogram icon), as electgaphedogram only (deselect the right table icon) and
as a combination of both (standard ag) Up to 8 display panels can be seen in parallel.
Each color per lane can be separately aggigned to a panel by clicking on it and choosing the
next panel for the next color. AlL¢{lors can also be viewed as “stacked” electropherograms
by assigning all colors to the anel. It is optional to look at the allele peaks at this point.

The electropherogram results can be displasw table with the sizing results only (deselect
%

Check the size assignm the red standard peaks. This can be done several ways:
Option 1: Overlay u size staridards in one panel by clicking on the top of the red data
column. The red ds for 16 lanes should be highlighted.

properly. down the sizing table and scan it for intermediate sizes. Note any lanes that
show devidtions. Close the electropherogram window by clicking on the upper left corner.
Repeat this step for the remaining lanes. '

Click disglaﬁgﬂ 16 size standards will be displayed on top of each other. They should align

Option 2: Select 8 panels and check Quick Tile. Click on panel 1, hold the mouse button
down and drag the highlight down to sample 8. Click on Display. Each sample standard will
be displayed in its own window; to view all 8 you must scroll through all the windows.
Continue checking your size standards for the entire tray by going back to the Results
Control window, clicking on Clear All and selecting the next 8 samples.

Check sizes by clicking on each peak or by scanning the size table for intermediate sizes. You
can also check the sizes by clicking on the leftmost column in the table window, the
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corresponding peak will automatically be highlighted. Continue until every lane with samples |
has been checked.

Required Sizes for the Peaks are:

Y M1 Cofiler Profiler plus
peak 1 139 peak 1 75 peak1 75
peak 2 150 peak 2 100 peak 2 100
peak 3 160 peak 3 . 139 peak 3 139
peak 4 200 peak 4 150 peak 4 150 \
peak 5 250 peak 5 160 peak 5 160 @,
peak 6 300 peak 6 200 peak 6
peak 7 340 peak 7 250 peak 7
peak 8 350 peak 8 300 pe
peak 9 400 peak 9 340 p% 40
' _ peak 10 350 e 350
(peak 11 400) &akll 400
\ O

7. If an assignment is wrong the size star@u ust be redefined for this lane only. The lane must
be reanalyzed with the newly deﬁid swfhdard.

Under Window select Analys@ltrol. Click on the arrow in the size standard column for

the lane to be reanalyzed. ose define new. The system displays an electropherogram of
the size standard fragm this lane. Highlight the first peak by clicking on it. Enter the
right size, and press . Continue to enter the above values for the size standard peaks.

After enterin Qgest size, click return. The highlight should be back on peak 1. Click
Save, t0 (sa anges to “untitled,” before closing, click Save, to “save this document as
“untitled,%k replace. Reanalyze the corrected lane.

8. If some of the red peaks are visible but below 50fu’s it is acceptable to change the threshold
for the red dye only. Under Settings select Analysis parameters.

Change the peak amplitude threshold to 25 for the red dye. Do not change the setting for
the other colors. Reanalyze the samples. Change setting back to 50 before quitting Genescan
analys1s

9. Before proceeding with the Genotyper analysis, close the Results Control window; Under
File, select Quit, and click on Save for “save changes before closing”.
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D.. Troubleshooting Project File Analysis

1.

If it is not possible to open a project because no project file can be highlighted in the desired
run folder, means that the lanes have not been extracted. Start with section A collection gel
processing. ,

The assignment of the wrong sample information to a specific lane must be corrected on the
sample sheet. Do not exit the project. Under File, go to open and select Collection gel. The
collection gel belonging to the open project will highlight automatically. Correct the sample
sheet as described in step 4 of section A. Close the sample sheet and re-extract all used lanes.
Make sure that “overwrite original sample files” is checked and t message “add to open
project” is displayed. After re-extracting the lanes, all samples$e reanalyzed.

If an empty lane is extracted mistakenly, the sample file empty lane can be deleted by
highlighting it. Click on Preject and select remove files. Click Remove when asked
“ -- sample files are selected, are you sure you wggt move them.”

Do not delete sample files outside of a proj tbe.g. by dragging them onto the trash icon.)

A project is a compilation of all sampl nd will still contain a "ghost" of the deleted
sample file. These "ghosts" will caus ms when importing a project into the Genotyper
“template.

If the wrong red size standard‘@s are present in the electropherogram, this could be due
to a discrepancy in the seléhted Scan range for lane tracking, and the scan range entered for
the analysis parameters. the collection gel for the necessary scan range, correct the scan
range entry as describ step 3, and reanalyze the samples.
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E. General Weak Signal and Gel troubleshooting

Observation

1. No peaks or only weak
peaks from both the
positive control and the
DNA test samples at all loci,
but the red ladder peaks
are present.

2. No peaks, only weak
peaks or peaks missing
from the positive controls,
the DNA test samples at all
loci, and the red ladder.

2.1 The whole gel is black.

2.2 Not all expected ladcfe\A
fragments and/or onl f
the allele peaks aregAgiple.

X

- Possible Cause

Prepared sample tubes with
loading buffer and forgot to
add PCR product or didn’t
add 4uL.

No PCR amplification or
insufficient PCR
amplification of all markers.

Hardware electrophoresis or
gel problems '

settings were wron%
No data got g;gd due to
laser or sc% otor
failure. K

r&@el matrix was used.

got to load samples.

Preprocessing range was too
small.

Collection time or
electrophoresis time too
short.

Wrong preparation of
loading buffer e.g.
insufficient mixing.
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Recommended Action

Rerun samples-on a new gel

see PCR ampliﬁcaﬁon
troubl@ing section

samples (see.

@&sewation 2.1)
Collection or processi@

Rerun samples (see
Observation 2.2)

Check laser and scan motor
action and rerun samples.

Make new gel; rerun samples.
Make new gel; rerun samples

Under Analysis parameters
check Preprocess parameters,
correct to appropriate range
and Preprocess again.

Check the instrument setting

~ for run time and the GS
- Collection setting for

collection time, correct, and
rerun samples on new gel.

Rerun samples.
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~ Observation

3. Allelic ladder signal too
low but amplified samples
show normal intensity

4. All peaks including allelic
ladder, positive control,
unknown samples and red
size standard show low
fluorescent intensity

5. Positive signal from the
positive controls, but no or
below 50 signal from DNA
test sample.

6. Allele peaks for the
positive controls and the

not sized correctly.

Si
R
test samples are visible but

*

N
&
e

Possible Cause

Not enough or old allelic
ladder used

Laser alignment problem

Gel not clamped in
properly

Quantity of DNA test
sample is below the assay
sensitivity.

>
Sample 1?%6%%@3

loading o est sample. .

ard was not
correctly.

Gel composition was wrong
or APS was too old.

Samples were not loaded
with formamide or not
properly heat denatured
before loading.
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Recommended Action

Rerun gel with new allelic
ladder preparation, use new lot

- if necessary

Notify QC and call service

Rerun all samples

Rer@'ﬂple with more
a@x ication product (up to

o

@‘b

See PCR amplification
troubleshooting section.

Rerun sample on new gél.

Under Analysis open dzfine
size standard, check peai
assignment and entered sizes.
Reanalyze gel with correct
standard, check each lane for
proper peak assignment.

Prepare new APS, new Long
Ranger solution, pour new gel

and rerun samples.

Rerun samples.
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Observation

7. Presence of unexpected
or additional peaks in the

amplified positive controls
sample.

8. Presence of additional
peaks in the red size
standard.

9. Some, but not all, loci
are visible for the test
samples.

10. Loss of signal on cex;t%@iel not installed properly

holes” round blots{with no

areas of the gel e.g. fadigh,
on one side only, or ‘;%(
fluorescence ?\

11. Fluorescent artefacts
such as vertical red lines,
yellow or blue color spots,
horizontal streaks -

‘through, wrong or

Date: April 4, 2004

Possible Cause Recommended Action

Spill over from an adjacerit

Rerun sample on new gel.
lane. '

Contamination by amplified Reamplify samples.
product or samples.

Rerun samples on new gel.
ol
o

@Qpply different matrix, ask QC
to make new matrix (see QA
manual) and reanalyze.

Samples were not loaded
with formamide or not
properly heat denatured
before loading.

Peaks caused by bleed

deteriorated matrix app

See PCR amplification
troubleshooting section.

Quantity of @t
sample is % e assay
sensitivi{

g&@aﬁon problems

See PCR amplification
troubleshooting section.

Make new gel, rerun samples

Laser alignment problem Notify QC to call service

Electrostatic charge on the Make new gel, rerun samples
gel plate, can be caused by

“over wiping” the plates

with Kimwipes

Laser performance or gel

Repeat run, notify QC about
specific problem :

problem
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Observation Possible Cause Recommended Action

12. Pull-up (bleed through)  Matrix artefacts caused by Renalyze gel with a different

peaks visible for peak the application of a wrong matrix. Notify QC that a new

heights below 1000. or a deteriorated matrix. matrix should be run. Renalyze
gel with new matrix.

Raised, e.g. green, baseline '

between two high, e.g. blue,

peaks.

Indentations in, e.g. green,

at the scan position of a ®\%

high, e.g. blue, peak.
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Genotyper Analysis

After the sizing of the fragments is completed, the project files must be processed further using the
Genotyper software. This program will assign allele names to the detected peaks and create the
electropherogram output that goes into the case file. The following steps must be performed exactly
as listed. Do not change the order! If the order is changed or an unexpected event occurs, see section
12 for trouble shooting.

The Genotyper versions 2.0 and higher has a short cut option for opening the different windows. On
the right side of the main window, icons represent the dye lane window, the plot window, the table
window and so on. Open these by clicking on the icons. \%

Start Genotyper by double clicking on the appropriate Genoﬂ@ con.
The Genotyper templates should have the following name @

Y STR Yl\ﬁ‘,

Profiler Plus » C lus

N
Cofiler %%oﬁler

Powerplex 16 (\\ PP16
N4

If data are visible in the two upper ows, go to Analysis and select Clear Dye Lane Listand then
Clear Table. Otherwise img@sned sample files and proceed as described in each multiplex

section. ‘\

IMPORTANT: Do p{t gitange the Genotyper settings. Especially the color import options in the
Genotyper prefe & are problematic. Check settings under Edit and select Set Preferences.
Selected colors Sm be green, blue, yellow and red. Always deselect the option to import the raw
data!!! This makes the Genotyper files much too large.
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A YM 1 Genotyper section

1. Under File, select Import Genescan files. The analysis result files are in the run folder.
Choose the correct run folder by double clicking on the appropriate folders until the sample
~ file names appear. Go to the project file and highlight it.

Click import. Always import the complete project .

For casework gels it is not acceptable to combine samples from different gels into the
same Genotyper file.

Change the name of the Genotyper template to your initials % e gel file name. Under File
select Save As. Enter your initials and the name of the ge e processing - e.g. MJS Y04-

Wnr018. Click Save
2. Run the Y M1 Macro 1 by pressing the Appl che number 1, or by highlighting the
macro name in the lower left hand corner der Macro, selecting Run Macro.

Y M1 Macro 1 selects peaks that %le calling criteria (see results interpretation) by
automatically performing the follo n’Fiﬁeps.:
select blue lanes + selec ow lanes, clear labels, label category peaks with the size

in bp, remove labels aks whose height is less than 10% of the highest peak in
the category’s rangd®, thén remove labels from peaks less than 20% of a following
higher, labeled ithin 0.00 to 5.00bp.

>
The macro will@ect and label the red lanes. Include these lanes in the print out.

3. Under Vi Qt Show Plot Window. Check all lanes. Manually delete labels for extra
peaks by@&ng the cursor on the peak above the baseline and clicking.

Extra peaks are defined as peaks that meet one of the following criteria (also see section STR
results interpretation):

1 Pull-ups of peaks in any color caused by a very high peak of another color in
the same lane. Pull-ups are caused by the inability of the matrix file to remove
all overlap, e.g. green light components from a blue signal.

2 Shoulder peaks approximately 1-4 bp srrialler or bigger than the main allele.
Shoulder peaks are mostly present on the right side of a peak if the peak shape
shows a slope that is trailing out.
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3 “N” bands where the main allele shows a split peak. “N” bands are caused by
' .incomplete extra A addition and are characterized by either a jagged edge on
the left side of the peak or a complete split on the top level.

4 -4 and +4 bp stutter peaks if there is not indication of the presence of a
‘ mixture. -4 bp stutter is .common and will often be labeled if followed by a
high allele peak. +4 bp stutter on the other side is extremely rare and has to be
interpreted carefully. Defined peaks in a +4 bp position might indicate the
presence of a mixture.

5 Non specific artifacts. This category should be u éa labeled peak is caused
by a not previously categorized technical or @ ication problem.

6 Labels placed on elevated or noisy b % which do not resemble distinct
peaks. ®

7 Peaks caused by overflow 0@06 in the adjacent lane.

4. Double check problematic areas by ¢ tng the picture and getting a closer look at the peak
in question. Holding the left mo lick down draw a box around the desired area. Under
View go to Zoom, select Zoo selected area). To revert to the correct scan range go to

View, Zoom, and choose m To. Set the plot range to 140 to 410. Click OK.

- 5. Fill out the Genotyper @xg Sheet for each sample number and note the reason for removal
of a peak using er code above. ,
At this stage 4 galso necessary to make decisions about samples that should be rerun with
either mo ss amount of amplification product.

Samples without a red size standard:
For the 377 the lack of red size standard will be noted during Genescan analysis and can be
confirmed on the Genotyper level. These samples MUST be rerun under regular conditions.

Inconclusive samples: _

Over-amplified samples often have peak heights between 5000 and 7000 fu’s and are
characterized by a plateau shaped or misshaped peaks and often contain a lot of labeled
stutter peaks and artifacts (also see section 4B. of Interpretation of Complex Autosomal STR
Results). Instead of laboriously editing out all of these peaks, the sample should be deemed
inconclusive and marked for re-running. Al DNA mixtures where peaks in at least one
color are > 6000 fu’s have to be rerun with less. Remove all labels from the lane in
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question, don’t list all of the sizes, note “numerous” for peaks removed. The sample should
be placed on a rerun sheet for re-running with 4uL of a 1/10 dilution of the amplification
product for samples with peak heights between 5000-7000 fu’s. For problem samples were
peak heights are less than 5000, re-running 1puL of amplified product is recommended.

DNA alleles visible but below threshold:

If a sample displays allele peaks just below the threshold of 50 fu’s there is a distinct
possibility that the alleles can be identified after a repeated run with a higher amount of
amplified product. Place the sample on a rerun sheet. Acceptable amounts of amplification
product are 6 - 8L of amplified product.

New alleles: \ ,

If a locus displays a distinct unlabeled peak this could be a “@g allele that is outside the

defined allele range. Especially if the other loci show a amplification signal, this

p0531b1hty must be considered (but also see Troublesho .). The presence of a possible
“new” allele must be pointed out to a DNA supervis nﬁrmatlon The "new" allele will

not be automatically reported in the Genm% but will be visible on the

electropherogram. Click on the unlabeled peag in Osder to label it with the size in bp, which
is necessary for allele identification and r . '

A “new” allele that does not match plar must be rerun to eliminate the possibility of
an electrophoresis shift. :

6. Run the Allele Designation @0 by pressing the Apple key and the number 2, or by
highlighting the macro n n the lower left hand corner and, under Macro, selecting Run

Macro. @

* .
This macro au \igally assigns allele names to the labeled peaks based on the size
categories for %erent fragments and then writes a results table. The following steps are
carried oyt: ar table, change labels to the categories name, add rows with one sample
v per row, containing sample info in column]1, up to 2 labels in columns 3-4, the
text “check” in column 2 if number of labels >1 (titled “mixture.”); put
column titles in first row.

7. Check the positive control type. It is
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10.

11.

12.

1 Yellow male positive control

: DYS389 11
DYS19 ‘L DYS389 1
|
191 51 754328 370,93

1 Blue male positive control

ﬁ\ DYS390
A » - ‘ j
\

21788

t8 such as shoulders or pull-ups.
iting documentation, click on the
with size in bp, and click again to

Scroll through the plot window again to re-check for
Remove these peaks. To determine the size in bp fo
peak to remove the allele label, click again to r

finally remove the label. b‘

If extra peaks were removed after runni 10 2, you must run Macro 2 again in order to
rewrite the table. ‘

Print the Table: Under View, s I@bow Table. Under File, select Print. Print Table. Close
Table Window. g\ i

Re-label peaks: Under select Show Plot Window. Under Analysis, select Change
Labels. In the Chao@a els Dialog box check both “with size in bp” and “ the categories
name.” Click 0

Next prml?ﬁglot window.

YM1 print parameters | Table Plot
orientation landscape portrait
scale 90% 90%
Zoom range ~|n/a 140 - 410

Close template by clicking on upper left corner. Click Save. The edited results are saved as
a Genotyper file, placed in the GS Analysis results file for this gel. It can be opened and re-
edited. Under File, quit Genotyper.
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13.

14.

15.

As already listed in the General Gu1dehnes for fluorescent STR ana1y51s the run folder should

‘now contain the following items:

- arun file (65K ABI Prism 377 Collection document)

- the run log (65K ABI Prism 377 Collection document)
- the gel file (ca. 12 MB Genescan document)

- sample files for all samples (33K Genescan documents)
- a project file (65K Genescan document)

-'the genotyper file (ca. 400K Genotyper document)

If all these items are present rename the run folder as an indication that analysis is complete,

according to the following format:
Gelname Files (e.g. Y 04-me@1es)

Archive this folder on the appropriate disk. 0
Initial all Genotyper pages. Have a supervisor revie alyzed gel and get a signature on
the editing sheet.

Pull rerun samples. Qb‘
Q

Troubleshooting YM1 Genotyper

A.

The sample information can @bcted for the Genotyper file by opening the dye lane list,
highlighting the lane, and, re the sample information. The sample name cannot be
changed here. It can only anged on the sample sheet level (section B, step 4).

If an incorrect p hek@n removed accidentally, it can be re-labeled by placing the cursor
above the basel%&d clicking on it again. Re-labeling always labels the peak with the size
in base pairs. (éj -label with the category name, run Macro Apple 2 again.

If the tab%nconsistent with the information displayed in the plot window, the most likely
reason is that something was changed (corrected sample info, removed extra peak) after the
Apple 2 Macro had been run. To rewrite the table, simply run the Apple 2 Macro again. This
has to be repeated for all instances where anything was changed.

If a lane has been placed out of order at the top of the plot window, it probably has been
marked accidentally with a black bullet after double clicking on the dye lane. This feature is
meant for placing lanes next to each other for comparison purposes. Remove black bullets by
double chckmg on it again or, under Edit, selecting unmark.

The Apple 1 Macro selects all blue and yellow results for further analysis. If these lanes have
accidentally or purposefully (e.g. when highlighting a single dye lane for correcting the
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sample information) been deselected do the following. Under Edit, choose sele¢t blue. While
pressing shift, open Edit again and select + select yellow. Shortcut: in the upper left hand
corner, click on the first color, press shift, and click on the second color.

Do not rerun Apple Macro 1 in order to re-select the lanes, this will re-label all edited peaks.

F. Unlabeled peaks that are clearly higher than 50 fluorescent units, can be caused by several
reasons:

size fragment was not present on the gel or had not been i d in the analysis area.
Quit Genotyper and correct any errors made during tion gel processing or
Project file analysis. If the collection time was over §¢ipre the required size standard
fragment data were measured, rerun the sample,

1. The peaks have not been sized. This occurs especially for D E S3891I when the 400bp

2. The peak is outside of the allele calling \&@ because it is a “new” allele.

3. The peak is outside of the allele calli@ﬁow because of an aberrant electrophoretic
mobility. Rerun the sample. Q

4. The peak is outside of th: a(laé calling window because of an ill defined size
standard. Go to Genes a&lysis, open the project and correct the size standard as
described above. g\

H. The Genotypef printout 29 1 should have a standard format: yellow lanes, then blue lanes.
The table should han s for each locus.

2. Dye color - descending

Default settini§ Dye lane sorting: 1. Lane number - ascending
?“ Category sorting: 1. Size/scan - ascending

The table set up is defined in the macros. See step 3 of the YM1 Genotyper for correct setting.

L If you see the same sample listed several times in the dye/lanes window or you see more
samples than you have imported, you have most likely imported your samples more than once
or you have imported your samples into a Genotyper template that already contained sample
information. Under Analysis select Clear Dye/Lanes window and also under Analysis select
Clear Table. Re-import your file(s).
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B Cofiler Genotyper section

For 310 and 3100 runs it is possible to run multiple sets of amplifications in one tray. If the
amplifications were done in different multiplex systems it is necessary to perform the Genotyper
analysis separately using the appropriate templates. For two amplifications in the same system it is
optional to process them together or separately.

IMPORTANT: Samples must be analyzed together with the controls from the same amplification
sheet. Care has to be taken that the correct controls stay with each sample set.

For gels always import all samples .

not already appear in the window, scroll to find it from the wn menu and double-click

1. Under File go to Impbrt and select From GeneScan Fﬂe@m‘mn’c Runs folder does
onit. Double-click on the folder containing the project @ ou created in Genescan.

MAC: Highlight project file, click Import. @

on the project icon to add the project fi sis. When the project has been added, click

Finish. (L

Under View select Show Dye window you will see a list of the samples you have
imported from Genescan anal ¢S samples need to be removed, highlight the lanes for these
samples and select Cut frgiwthe' Edit menu.

WINDOWS: Double-click on the projc@?&wd in the run. Click Add or double-click

;2. Change the name qf Q@notyper template to your initials and the casework run file name

(under File sele@e As).
0 e.g. Stripes04-Co001 LAR
‘or
?S  CE3/04-005 Co LMS
3. After importing the project and saving the Genotyper file run the first Macro.

MAC: simultaneously press Apple key and the number 1, or doubleclick "kazam"
WINDOWS: simultaneously press Crtl key and the number 1, or doubleclick "kazam"

4., The plot window will appear automatically when the macro is complefed. Check to make sure

that the ladders that were run match the allele sequence shown below. Also check the results
for the positive control.
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The genotype of the positive control is:

: D3S1358 D16S539
Blue label: 14,15 11,12

Amelogenin THO1 TPOX CSF1PO
Green label: X 8,9.3 8 10, 12
D7S820

Yellow label: 10, 11 \%
O

Basepair sizes in ﬁgure correspond to 310 cap 6@1:1

: D351358 9
Blue U

N
\ QO J
Q~ =z
73] (1/

254.86
Amelinogenin THi K TPOX CSFiPO
Green \
’ ,
Q; | 10
70034 . A (175 35] [220.08]

N 53]
Q 18234 301,01

b7s820

&

76586

27387

If the alleles for the positive control are shifted one step towards a higher allele number, this is an
indication that the first allele for the allelic ladder has been assigned incorrectly (see troubleshooting).
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Cofiler Allelic Ladder

COFILER ALLELIC LADDER
LADDER 3 22 Blue D3571358 D165539

TPOX CSFI1PO

LADDER Z 22 Yellow

QQ T Tt

5. Check all lanes. Labels for, exgﬁq ar's can be manually deleted by placing the cursor on the
peak above the baseline m@ic ing. ‘

Shortcut: If you m@%y delete a label, before you do anything else, press the apple (or
crtl) key + Z llele name label will reappear (the command apple or crtl key +Z only
undoes the last@qon).

To deterr&e\he size in bp for the editing documentation, click on the peak to remove the
allele label.” Click again to re-label with size in bp and then click again to finally remove the
label. Use the zoom functions to get a close look at certain peaks (for instance if you have an
allele with two labels which are very close to each other) by using the Zoom submenu under
the Views menu.

Holding'th_e left mouse click down draw a box around the desired area. Under View go to
Zoom, select Zoom In (selected area).
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Shortcut: Zoom in by holding down the left mouse click button and dragging the cursor
across the area you want to zoom in on. Then, simultaneously press the apple (or Crtl) and
R keys to zoom in on that region. -

To revert to the correct scan range go to View, Zoom, and choose Zoom To. Set the plot
range to 90 to 330. Click OK. ’

Peaks can be edited out if they meet one of the following criteria (also see section STR results
interpretation):

310 and 3100 only: \%

1

2

3

4

e

6

Pull-ups of peaks in any color caused by a v h peak of another color in
the same lane. Pull-ups are caused by the idaWlity of the matrix file to remove

all overlap, e.g. green light compoi§@ a blue signal.

Shoulder peaks approximately §4 smaller or bigger than the main allele.

Shoulder peaks are mostly n the right side of a peak if the peak shape
shows a slope that is tra@t o

“N”" bands where t fnlﬁ allele shows a Split peak. “N” bands are caused
by incomplete ¢ addition and are characterized by either a jagged edge
on the left side peak or a complete split on the top level.

-4 and stutter peaks if there is not indication of the presence of a
mixtuxe\-¥ bp stutter is common and will often be labeled if followed by a
ele peak. +4 bp stutter on the other side is extremely rare and has to
terpreted carefully. Defined peaks in a +4 bp position might indicate the
sence of a mixture.

Non specific artifacts. This category should be usedif a labeled peak is caused
by a not previously categorized technical problem.

Labels placed on elevated or noisy baselines which do not resemble distinct
peaks. '

Sharp peaks (spikes) that do not resemble peaks but rather vertical lines and
are caused by air bubbles or urea crystals passing the laser window.

The presence of a spike can be verified by looking at the red size standard for
the same lane (see below). A red “spike” should occur at the same position.
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8 Dye artifact peak which is defined as a “blip", whose shape is not that of a
regular peak, occurs at a constant scan position approximately between 3500
and 4000 and most frequently for the blue label. This peak is distinguishable
Jrom a normal allele by its indeterminate shape. If you are uncertain, use the
zoom options in order to view the peak(s) more closely.

To compare the red electropherogram with the other color lanes, hold down the shift key and
either click on the red “R” box in the upper left hand corner, or under edit go to select +red.
Before printing the plots the red electropherograms must be deselected, and the other three
colors re-selected as above.

377 only | \0_)

1 Pull-ups of peaks in any color caused by'a v&h peak of another color in
the same lane. Pull-ups are caused by the Q 1ty of the matrix file to remove

all overlap, e.g. green light compon ébo a blue signal.

2 Shoulder peaks approximatel —ﬁmaller or bigger than the main allele.
Shoulder peaks are mostly on the right side of a peak if the peak shape
shows a slope that is tra@xt

3 “N” bands where the mdif allele shows a split peak. “N” bands are caused by
incomplete extra dition and are characterized by either a jagged edge on
the left side o eak or a complete split on the top level. °

4 -4 and *&s’mﬁer peaks if there is not indication of the presence of a
mix] p stutter is common and will often be labeled if followed by a
i %e peak. +4 bp stutter on the other side is extremely rare and has to be
%eted carefully. Defined peaks in a +4 bp position might indicate the

& sence of a mixture.

5 E Non specific artifacts. This category should be used if a labeled peak is caused
by a not previously categorized technical or amplification problem.

6 Labels placed on elevated or noisy baselines which do not resemble distinct
peaks.
7 Peaks caused by overflow of sample in the adjacent lane.
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7.

Forall instrument platforms, fill out the Genotyper Editing Sheet for each sample number and
note the reason for removal of a peak using the number code above.

At this stage it is also necessary to make decisions about samples that should be rerun with
either more or less amount of amplification product.

Samples without a red size standard::

For the 310 and the 377 the lack of red size standard will be noted during Genescan analysis
and can be confirmed on the Genotyper level. In addition to that for the 3100 runs these
samples can be spotted easily since the Genotyper print out wjll state: NDA (No Data
Available). The lack of red size standard can be either @d injection or a post
amplification sample prep mistake. These samples MUST b@ under regular conditions.

Inconclusive samples: , Q ,
Over-amplified samples often have peak height @een 5000 and 7000 fu’s and are
characterized by a plateau shaped or misshape s and often contain a lot of labeled

jon of Complex Autosomal STR Results).
e peaks, the sample should be deemed
NA mixtures where peaks in at least one
color are > 6000 fu’s have to befr with less. Remove all labels from the lane in
question, don’t list all of the sizesmotd ‘numerous™ for peaks removed. The sample should
be placed on a rerun sheet fpr ing with 1uL of a 1/10 dilution of the amplification
product. ’

stutter peaks and artifacts (also see Interpre
Instead. of laboriously editing out all
inconclusive and marked for re-runninf

DNA alleles visible b ow threshold:

If a sample displayiﬂe e peaks just below the instrument detection threshold there is a
distinct possibils t the alleles can be identified after a repeated run with either increased
amplification fogtct or a prolonged injection time (310 only). Place the sample on a rerun
sheet. ‘

377: use of amplified product

310: use 2uL amplified sample and 10 seconds injection

3100: do not use for reruns with more

New alleles: ‘

If a locus displays only one peak label and a distinct same color peak is visible but is not
labeled, or is labeled “OL allele?”, it is because the unlabeled peak is outside the defined
allele range or is not present in the allelic ladder. This peak might be a “new”, previously
unreported allele. This possibility must be considered, especially if the other loci show a
proper allele profile.. The "new" allele will not be automatically reported in the Genotyper
table, but will be visible on the electropherogram. Click on the unlabeled peak in order to
label it with the size in bp, which is necessary for allele identification.
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NOTE: OL alleles that were not duplicated in an overlapping system and do not match an
exemplar or another sample in the case must be rerun in order to exclude the possibility of an
electrophoresis shift.

8. After the editing has been finished scroll through the plot window to double check.

9. Create a table by running the Create Table Macro.

MAC: simultaneously press Apple key and the number 2, under View open the table.
WINDOWS: simultaneously press Crtl key and the number 2, tw% will open.

Compare the sample information in the table with the amplifi sz& and the run control sheet.

If an error gets detected at this point it can be corrected a; WS:
- open the dye/lane window or “sample info b
- place the cursor in the sample info box an ct the text
- clear the table by going to Analysis on in menu, select Clear Table

- select the appropriate colors by shiftflickihg on the dye buttons or using edit
- run Create Table Macro again Q

10. Under Analysis select Change Lal(J( dialogue box appears giving you the option of
labels to assign to the peaks. Sele in bp and Category name. Click okay.

11. Before printing the result &QQR the file is named properly, including initials. Set Plot
window zoom range as st% below. The active window will be printed so open Table and
~ Plot as needed.

12, MAC: Under fi ge the page set-up to settings specified below. Then select print.

WINDOWS File> Print. Click OK. Click Propérties. Select orientation. Click More.
Change as indicated below. Click OK, OK, OK.
Cofiler Print out parameters
Table , Plot
MAC WINDOWS MAC WINDOWS
orientation landscape landscape letter portrait
scale 65% 70% 90% 90%
Zoom range n/a n/a 90 - 330 90 - 330
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12.  After the printing is finished, under file, quit Genotyper. Click save.

MAC: The Genotyper file will automatically be saved in the run folder from which you
imported your data; it can be located there and re-edited at a later date. :

WINDOWS: Normally the software will place the Genotyper file to the folder from which the
data were imported. Make sure that the Genotyper is saved in the appropriate Common runs
folder.

13. Archive data as described in the archiving section. %

13. Initial all Genotyper pages. Pull the rerun samples. Have a su@or review the analyzed gel
and get a signature on the editing sheet. Q

For Troubleshooting see Genotyper section E Multi le@l‘roubleshooting.

P
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C Profiler Plus Genotyper section

For 310 and 3100 runs it is possible to run multiple sets of amplifications in one tray. If the
amplifications were done in different multiplex systems it is necessary to perform the Genotyper
analysis separately using the appropriate templates. For two amplifications in the same system it is
optional to process them together or separately.

IMPORTANT: Samples must be analyzed together with the controls from the same amplification
sheet. Care has to be taken that the correct controls stay with each sample set.

For gels always import all samples .

1. Under File go to Import and select From GeneScan File. I %urrent Runs folder does
not already appear in the window, scroll to find it from the wn menu and double-click
on it. Double-click on the folder containing the p’roject@‘ ou created in Genescan.

MAC: Highlight project file, click Import. @

WINDOWS: Double-click on the projec ted in the run. Click Add or double-click
on the project icon to add the project ysis. When the project has been added, click

Finish. (L

Under View select Show Dy, s window you will see a list of the samples you have
imported from Genescan anal¥ddf samples need to be removed, highlight the lanes for these
samples and select Cut frgMg the Edit menu.

2. Change the name OQQGnotyper template to your initials and the casework run file name
(under File sel e As).

. &Q e.g. Stripes04-Pro001 Al

or
?‘ CE3/04-001 Pro ETB

3. After importing the project and saving the Genotyper file run the first Macro.
MAC: simultaneously press Apple key and the number 1, or doubleclick "kazam"
WINDOWS: simultaneously press Crtl key and the number 1, or doubleclick "kazam"

4, The plot window will appear automatically when the macro is completed. Check to make sure
that the ladders that were run match the allele sequence shown below. Also check the results
for the positive control. '
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The genotype of the positive control is: -

D3S1358 VWA FGA
Blue label: 14,15 17,18 23,24

Amelogenin D8S1179  D21S11 D18S818
Green label: X 13 30 15,19

D5S818 D138317 D7S5820
Yellow label: 11 11 10, lb

@

Base pair sizes depicted in figure correspond to 377 gel r@

2000
Blue 1500
1000
500
121.50
[15]
125.65

&SH D18851

Amel . Green D8S1179
2000
1500
@ : 1000
|l L 500
€ 5N 297.98
C ; 374.06
Qe]]ow D5SS818 D135317 D75820

1500
ﬁ‘ 1600

.

[11] [10]
5168
1]
278.89

If the alleles for the positive control are shifted one step towards a higher allele nﬁmbcr, this is an
indication that the first allele for the allelic ladder has been assigned incorrectly (see
troubleshooting.).
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Profiler Plus Allelic Ladder

LR I 2 S M S S R S A S 5 L s N A S S S R R L N ERL U ML S I
100 120 140 160 180 200 220 240 260 280 300 320 340
23 Blue D3S1358 VW4 FGA

EUIIE
|
‘*IiI:!iEﬂf! 3]

. b78820

Check all lanes. Labels for extra peaks can be manually deleted by placing the cursor on the peak
above the baseline and clicking. '

Shortcut: If you mistakenly delete a label, before you do anything else, press the apple (or

crtl) key + Z and the allele name label will reappear (the command apple or crtl key +Z only ___
undoes the last action). '
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To determine the size in bp for the editing documentation, click on the peak to remove the
allele label. Click again to re-label with size in bp and then click again to finally remove the
label. Use the zoom functions to get a close look at certain peaks (for instance if you have an
allele with two labels which are very close to each other) by using the Zoom submenu under
the Views menu.

Holding the left mouse click down draw a box around the desired area. Under View go to
Zoom, select Zoom In (selected area).

across the area you want to zoom in on. Then, simultaneously p e apple (or Crtl) and

Shortcut: Zoom in by holding down the left mouse click button $d dragging the cursor
R keys to zoom in on that region.

To revert to the correct scan range go to View, Zoom @choose Zoom To. Set the plot
range to 90 to 330. Click OK. >

Peaks can be edited out if they meet one of the g criteria (also see section STR results

interpretation): Q
310 and 3100 only: (19

1 Pull-ups of pe y color caused by a very high peak of another color in
the same lane. “ups are caused by the inability of the matrix file to remove
all overlap, €Y, green light components from a blue signal.

2 Sh peaks approximately 1-4 bp smaller or bigger than the main allele.
r peaks are mostly present on the right side of a peak if the peak shape
@ s a slope that is trailing out.

3 “N” bands where the main allele shows a split peak. “N” bands are caused
by incomplete extra A addition and are characterized by either a jagged edge
on the left side of the peak or a complete split on the top level.

4 -4 and +4 bp stutter peaks if there is not indication of the presence of a
mixture. -4 bp stutter is common and will often be labeled if followed by a
high allele peak. +4 bp stutter on the other side is extremely rare and has to
be interpreted carefully. Defined peaks in a +4 bp position might indicate the
presence of a mixture.

5 Non specific artifacts. This category should be used if a labeled peak is caused
by a not previously categorized technical problem.
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6 Labels placed on elevated or noisy baselines which do not resemble distinct
peaks.
7 Sharp peaks (spikes) that do not resemble peaks but rather vertical lines and

are caused by air bubbles or urea crystals passing the laser window.
The presence of a spike can be verified by looking at the red size standard for
the same lane (see below). A red “spike” should occur at the same position.

8 Dye artifact peak which is defined as a “blip", whose shape is not that of a
regular peak, occurs at a constant scan position approximately between 3500
and 4000 and most frequently for the blue label. This peak is distinguishable
Jrom a normal allele by its indeterminate shape. are uncertain, use the
zoom options in order to view the peak(s) mor ely.

To compare the red electropherogram with the other col es, hold down the shift key and

either click on the red “R” box in the upper left ha ¥, or under edit go to select +red.
Before printing the plots the red electropherogr st be deselected, and the other three

colors re-selected as above. b‘
377 only (19

1 Pull-ups of peaks<igh\gny color caused by a very high peak of another color in
the same lane. ps are caused by the inability of the matrix file to remove
all overlapeg. green light components from a blue signal.

2 Shou&@eaks approximately 1-4 bp smaller or bigger than the main allele.
er peaks are mostly present on the right side of a peak if the peak shape
s a slope that is trailing out.

3?‘ “N” bands where the main allele shows a split peak. “N” bands are caused by
incomplete extra A addition and are characterized by either a jagged edge on
the left side of the peak or a complete split on the top level.

4 -4 and +4 bp stutter peaks if there is not indication of the presence of a
mixture. -4 bp stutter is common and will often be labeled if followed by a
high allele peak. +4 bp stutter on the other side is extremely rare and has to be
interpreted carefully. Defined peaks in a +4 bp position mlght mdlcate the
presence of a mixture.
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5 Non specific artifacts. This category should be used if a 1abeled peak is caused
by a not previously categorized technical or amplification problem.

6 Labels placed on elevated or noisy baselines which do not resemble distinct
peaks.
7 Peaks caused by overflow of sample in the adjacent lane.

For all instrument platforms, fill out the Genotyper Editing Sheet for e, c@mple number and note
the reason for removal of a peak using the number code above. @\

At this stage it is also necessary to make decisions abou les that should be rerun with
either more or less amount of amplification product. @

Samples without a red size standard::
For the 310 and the 377 the lack of red size stieard will be noted during Genescan analysis
and can be confirmed on the Genotype ‘Q . In addition to that for the 3100 runs these
~samples can be spotted easily sinc x& cnotyper print out will state: NDA (No Data
Available). The lack of red size?sbard can be either a failed injection or a post
amplification sample prep mistakeKTh se samples MUST be rerun under regular conditions.

Inconclusive samples: s\

Over-amplified samples n have peak heights between 5000 and 7000 fu’s and are
characterized by a pl shaped or-misshaped peaks and often contain a lot of labeled
stutter peaks and ‘éets (also see Interpretation of Complex Autosomal STR Results).
Instead of labd{oWwsly editing out all of these peaks, the sample should be deemed
inconclusiveeydyarked for re-running. All DNA mixtures where peaks in at least one
color a 00 fu’s have to be rerun with less. Remove all labels from the lane in
questiox:?; t list all of the sizes, note “numerous” for peaks removed. The sample should

be placed on a rerun sheet for rerunning with 1ul of a 1/10 dilution of the amplification
product.

DNA alleles visible but below threshold:

If a sample displays allele peaks just below the instrument detection threshold there is. a
distinct possibility that the alleles can be identified after a repeated run with either increased
amplification product or a prolonged injection time (310 only). Place the sample on a rerun
sheet. '

377: use 8uL of amplified product

310: use 2uL amplified sample and 10 seconds injection

3100: do not use for reruns with more
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10.

11.

12.

New alleles:

If a locus displays only one peak label and a distinct same color peak is visible but is not
labeled, or is labeled “OL allele?”, it is because the unlabeled peak is outside the defined
allele range or is not present in the allelic ladder. This peak might be a “new”, previously
unreported allele. This possibility must be considered, especially if the other loci show a
proper allele profile.. The "new" allele will not be automatically reported in the Genotyper
table, but will be visible on the electropherogram. Click on the unlabeled peak in order to
label it with the size in bp, which is necessary for allele identification.

NOTE: OL alleles that were not duplicated in an overlapping system and do not match an
exemplar or another sample in the case must be rerun in order to exglude the possibility of an
electrophoresis shift. \

After the editing has been finished scroll through the plc@@ow to double check.

Create a table by running the Create Table Macr @

MAC: simultaneously press Apple key and te pulber 2, under View open the table.
WINDOWS: simultaneously press Crtl k the number 2, table will open.

Compare the sample information in “ebg: with the amplification and the run control sheet.
If an error gets detected at this pojat it¥an be corrected as follows:

- open the dye/lane win r “sample info box”

- place the cursor i ple info box and correct the text

- clear the table by(g8ing to Analysis on the main menu, select Clear Table

- select the ap? ate colors by shift clicking on the dye buttons or using edit

- run Cre e Macro again

Under Anal @ect Change Labels. A dialogue box appears giving you the option of
labels to g to the peaks. Select Size in bp and Category name. Click okay.

Before printing the results make sure the file is named properly, including initials. Set Plot
window zoom range as shown below.

The active window will be printed so open Table and Plot as needed.
MAC: Under file change the page set-up to settings specified below. Then select print.

WINDOWS: Goto File > Print. Click OK. Click Properties. Select orientation. Click More.
Change scaling as indicated below. Click OK, OK, OK.
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12.

13.

13.

Profiler Plus Print out parameters

Table Plot

MAC - | WINDOWS | MAC WINDOWS
orientation | landscape landscape letter portrait
scale 65% 70% 90% 90%
Zoom range n/a n/a 90 - 360 90 - 360

After the printing is finished, under file, quit Genotyper. Clic%@

imported your data; it can be located there and re-edit a later date. ,
WINDOWS: Normally the software will place the. G er file to the folder from which the
data were imported. Make sure that the Genot)gz ved in the appropriate Commeon runs

MAC: The Genotyper file will automatically be sav% run folder from which you

folder.
Archive data as descrlbed in the arcl %ectlon

Initial all Genotyper pages. Pull th eru samples Have a supervisor review the analyzed gel
and get a si gnature on the ed1

For Troubleshooting see G@er section E Multiplex Kit Troubleshooting.
*

N\
&
v
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PowerPlex 16 Genotyper Section
For a run on the 3100 Genetic Analyzer, it is possible to run 85 samples (including PE and amp.

negative). IMPORTANT: Samples must be analyzed together with the controls from the same
amplification sheet.- Care has to be taken that the correct controls stay with each sample set.

To begin the PowerPlex 16 Genotyper Software, double-click on the PowerPlex 16 icon.

1. Under File go to Import and select From Genescan File. This opens up the Add Sample
Files window. Double-click on the folder containing the project that you created in Genescan.

2. To add the sample files, double-click on the project generated\ e run. Click Add or
double-click on the project icon to add the project for anab%

3. When the project has been added, click Finish. ®Q
4. After importing the project, save the genotyper%u initials and the run file name, e.g.
STARS04-PP16-001 CMK or STRIPESO4-PB€— 01 JLS.

clicking on POWER in the lower 1 d corner window. The plot window will appear
automatically when the macro is ch d. :

5. Run the Macro by pressing the Contlig@;gd the number 1 simultaneously, or by double-
ft
plete

and click on the 0.2 pea at were not labeled by the macro. (The ladder has worked
correctly but a defaulA@r as removed those labels. You are just replacing those labels).

*

6. Check the allelic ladder (iaé&qzose attention to FGA alleles 18.2, 19.2, 20.2, 21.2, 22.2)

7. Goto Change D@from Analysis in the main menu and check the boxes for the Catégory
Name and tl(@ye Pair values. Click OK.

8. Check the results for the positive control.
If the alleles for the positive control are shifted one step towards a higher allele number, this

1s an indication that the first allele for the allelic ladder has been assigned incorrectly (see
troubleshooting section).
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37 E05 STRIPES 096 OBlue Pro+ Positive Controt 2 g

DISHIB stn D18851 Penta £
- ,
g 3]
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9. Check all lanes. Labels for extra peaks can be manually deleted by placing the cursor on the peak
above the baseline and clicking.

Shorteut: If you mistakenly delete a label, before you do anything else, press the apple (or
crtl) key + Z and the allele name label will reappear (the command apple or crtl key +Z only
undoes the last action). '

To determine the size in bp for the editing documentation, click on the peak to remove the
allele label. Click again to re-label with size in bp and then click again to finally remove the
label. Use the zoom functions to get a close look at certain peaks (for instance if you have an
allele with two labels which are very close to each other) by using the Zoom submenu under
the Views menu. \

Holding the left mouse click down draw a box around th ired area. Under View go to
Zoom, select Zoom In (selected area).

Shorteut: Zoom in by holding down the left @lick button and dragging the cursor
across the area you want to zoom in on. Thenf\simt¥taneously press the apple (or Crtl) and

R keys to zoom in on that region. Q

To revert to the correct scan range (c@iew, Zoom, and choose Zoom To. Set the plot
range to 90 to 480. Click OK. K ,

Peaks can be edited out if the Qone of the following criteria (alSo see section STR results

interpretation):
1. Pull ups of peaks i color caused by a very high peak of another color in the same lane.
Pull ups are ca the inability of the matrix file to remove all of the overlap.

2. Shoulder &g& approximately 1-4 bp smaller or larger than the main allele. Shoulder
peaks arie%m‘ly present on the right side of a peak if the peak shape shows a slope that is
trailing ou? /

3. “N” bands where the main allele shows a split peak. “N” bands are caused by incomplete
extra 4 addition and are characterized by either a jagged edge on the left side of the peak or
a complete split-on the top level. ‘ '

4. -4 and +4 stutter peaks if there is no indication of the presence of a mixture. A -4 bp stutter
is common and will ofien be labeled if followed by a high allele peak. A +4 bp stutter on the
other side is extremely rare and has to be interpreted carefully. Defined peaks in a +4 bp
position might indicate the presence of a mixture. :

177




Initials: AC( Date: April 4, 2004

5. Non specific artifacts. This category should be used if a labeled peak is caused by a not
previously categorized technical problem. (This category should be chosen for the artifacts
prevalent in viWA.)

6. Labels placed on elevated or noisy baselines which do not resemble distinct peaks.
7. Sharp peaks or spikes that do not resemble peaks but rather vertical lines and are caused

by air bubbles or polymer crystals passing through the laser window. The presence of a Spike
can be verified by looking at the red size standard in the same lane. A red “spike” should

occur at the same position. \%

8. Dye artifact occurring at a constant scan range..

To compare the red electropherogram with the other color la d down the shift key and either
click on the red “R” box in the upper left hand corner, er edit go 1o select +red. Before
printing the plots the red electropherograms must be cted, and the other three colors re-

selected as above.

10.

Fill out the Genotyper Editing Sheet fon@ample number and note the reason for removal

of a peak using the number code ab

At this stage it is also necess ake decisions about samples that should be rerun with
either more or less amounto ification product.

The lack of red st andard will be first noted during Genescan analysis and can be
confirmed on thi typer level. For the 3100 runs these samples can be spotted easily since
the Genotype gj; out will state: NDA (No Data Available). The lack of red size standard
can be ei ailed injection or a post amplification sample prep mistake. These samples
MUST b%ﬂ under regular conditions.

Samples without a rs@e standard::

Inconclusive samples:

Over-amplified samples often have peak heights between 5000 and 7000 fu’s and are
characterized by a plateau shaped or misshaped peaks and often contain a lot of labeled
stutter peaks and artifacts (also see Interpretation of Complex Autosomal STR Results).
Instead of laboriously editing out all of these peaks, the sample should be deemed
inconclusive and marked for re-running. All DNA mixtures where peaks in at least one
color are > 6000 fu’s have to be rerun with less. Remove all labels from the lane in
question, don’t list all of the sizes, note “numerous” for peaks removed. The sample should
be placed on a rerun sheet for rerunning with 1puL of a 1/10 dilution of the amphﬁcatmn
product.
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11.

12.

13.

14.

15.

- unreported allele. This possibility must be considered, especj

DNA alleles visible but below threshold:

If a sample displays allele peaks just below the instrument detection threshold there is a
distinct possibility that the alleles can be identified after a repeated run with increased
amplification product. Place the sample on a rerun sheet.

3100: reload 4puL of amplified product

New alleles:

If a locus displays only one peak label and a distinct same color peak is visible but is not
labeled, or is labeled “OL allele?”, it is because the unlabeled peak is outside the defined
allele range or is not present in the allelic ladder. This peak mi e a “new”, previously
I the other loci show a
JYeported in the Genotyper
e unlabeled peak in order to
ntification.

proper allele profile.. The "new" allele will not be automati
table, but will be visible on the electropherogram. Clic
label it with the size in bp, which is necessary for alle

NOTE: OL alleles that were not duplicated in rlapping system and do not match an
exemplar must be rerun in order to exclude ﬂbeossibility of an electrophoresis shift.

After the editing has been finished sc gh the plot window to double check.
Create a table by running the Cre(s%le Macro.

Simultaneously press Crt e&xg the number 2, table will open.

ation in the table with the amplification and the run control sheet.
at this point it can be corrected as follows:

lane window or “sample info box”

- plac, ursor in the sample info box and correct the text

- e table by going to Analysis on the main menu, select Clear Table

- sofect the appropriate colors by shift clicking on the dye buttons or using edit

- run Create Table Macro again :

Compare the sample i
If an error gets de

Under Analysis select Change Labels. A dialogue box appears giving you the option of
labels to assign to the peaks. Select Size in bp and Category name. Click okay.

Before printing the results make sure the file is named properly, including initials. Set Plot
window zoom range as shown below. The active window will be printed so open Table and
Plot as needed.

WINDOWS: Go to File > Print. Click OK. Click Properties. Select orientation. Click More.
Change scaling as indicated below. Click OK, OK, OK. .
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- 16.

17.

18.

Powerplex 16 Print out parameters

Table Plot
orientation landscape portrait
scale 70% ’ 90%
ZOoom range n/a 90 - 480

After the printing is finished, under file, quit Genotyper. Click s@

Normally the software will place the Genotyper file to the {0 from which the data were
imported. Make sure that the Genotyper is saved in the riate Common runs folder.

Archive data as described in the archiving sectio&

Initial all Genotyper pages. Pull the rerun S@% Have a supervisor review the anaiyzed gel

‘and get a signature on the editing sheet. Q

For Troubleshooting see Genotyper se%&E Multiplex Kit Troubleshooting.
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E Multiplex Kit Troubleshooting

A.  Ifyou get an Error Message when you try to run the Genotyper Macro 1 that reads: “Could
not complete your request because no dye/lanes are selected”.

Make sure you have actually imported the ladder from the project. Make sure “ladder” is
spelled correctly in the dye/lanes window. If there is a misspelling or the sample information
for the ladder is absent, the macro will not recognize the ladder and will not be able to
complete the procedure. Correct‘ the spelling and rerun the macro.

B. If you get an Error Message when you try to run the Genotyper Mgero 1 that reads: “Could
not complete your request because the labeled peak could b\ found”.

This message indicates that the ladder cannot be matched \@ieﬁnsd categories. There are
four possibilities. é

1. The wrong ladder is béing typed, (i.e. ym@rymg to type a Cofiler ladder in the

Profiler Plus Genotyper or vice versa)

2. There may be peaks in the laddﬂ@n are too low to be recognized by the program.

3. The first ladder peak of ea,Q(lks is outside of the pre-defined size range window;

4. There are no peakg any of the allelic ladders.

For 1. Close y@notyper template, start the correct one and re- 1mport your Genescan

project. &0
For 2. yo%e two options:

If another ladder in the run is more intense, alter or delete the name of the first ladder in the
Genotyper Dye/Lane window and rerun Macro 1. Now the macro will use the first backup
ladder for the off-set calculation.

Remedies:

Second: You can lower the minimum peak height in the categories window. To do this, open

the categories window by going under Views and selecting Show Categories Window. In

the “offset” categories the first allele is defined with a scaled peak height of 200 or higher.
- The high value is meant to eliminate stutter and background.

181



Initials: L{Cf Date: - April 4, 2004

Change this to 50 for gels, 75 for 3100 and 100 for the 310, by clicking on the first category
which highlights it. In the dialogue box locate the Minimum Peak Height and change it to
the appropriate value, click Add, and then click Replace when given the option. You must
do this for each locus. Do not use values less than the instrument threshold.

DO NOT CHANGE THE MINIMUM PEAK HEIGHT FOR ANY OTHER CATEGORY
EXCEPT THE OFF-SET.

It is important, after you rerun the macro, to make sure the ladder begins with the correct
allele and that the first allele is not assigned to a stutter which H&Drecede the first peak.

For 3. do the follobwing:: 0@'

. To do this, open the categories
egories Window. In the “offset”
/- 7Tbp...Change the 7 to 10 or higher,

You can expand the search window in the categories
window by going under Views and selecting Sho
categories the first allele is defined with a ceratin
by clicking on the first category which highli%it. In the dialogue box locate the +/- box
and change the value, click Add, and the@ eplace when given the option. You must

do this for each locus that gives you ?L% message.

For 4. rerun all samples with frelep pared Allelic Ladders.

Off Ladder (OL) allele lab ss\

1. If you have a ith a large number of samples you may find that the samples
toward the the run have a high incidence of OL allele labels. This is due toa -

shift dur run.
cx

In &to improve the number of correctly called alleles, try to reanalyze the run by
using the second allelic ladder as the off-set reference. This is done by removing the
word “ladder” from the name of the first ladder in the dye lane window. This way this
ladder is not recognized by the macro program. Rerun Macro 1 and evaluate the
results. Determine which one of both allelic ladders causes fewer “OL allele?” labels.
Complete the Genotyping process using this ladder. Any remaining samples
displaying OL alleles have to be rerun.

2. If all or most of your samples have “OL allele?” labels it may be that your samples
were automatically analyzed with an ill-defined size standard. In this case it is
necessary to reanalyze your run using the correct or a redefined size standard (see
Genescan analysis for 377, 310 or 3100).
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D.

Incorrect positive control type:

1. The Genotyper has shifted allele positions during the category assignment to the
ladder. '

Check the ladder and make sure the first assigned allele is assigned to the first real
peak and not to a stutter peak which may precede it. If the stutter peak is designated
with the first allele name, you must raise the peak height in the categories window in
order to force the software to skip the stutter peak and start with proper allele.

- First determine the height of the stutter peak by placing the cursor on the peak in
question (as if you are editing). The information displayhéthe top of the window
refers to the peak where the cursor is located and con@s the peak height. Make a
note of the peak height.

- Open the categories window (under views @menu) and highlight the first allele
in the offset category (e.g 18 o.s.) of the @orphism that needs to be corrected.

- In the dialogue box change the hgt b&r the minimum peak height to a few points
above the determined height of er.

- Rerun the macro and then ghedi¢to make sure everything is correct by looking at the
first allele in each locu@%me ladder and by comparing the result for the positive

control s\

2. You have a Sam@éx-up and you have to rerun and/or to reamplify your samples.

*

Lining up unlabg@Aeaks

In order t amples next to each other for comparison purposes, mark them by double
clicking. %ﬁk bullet appears in front of the lane number. If this happens accidentally, a
lane can be arked by either double clicking on it again or, under Edit, selecting unmark.
NOTE: unsized peaks cannot be placed according to size on the electropherogram. Therefore,
when comparing an unlabeled allele (unlabeled because it is too low to be sized, but high
enough to be detected_visually) to a labeled allele (e.g. in the ladder) you cannot determine
the allele type and size by visual comparison while the results are viewed by size. To be able
to align an unlabeled allele with a labeled allele in the same run you must select View by
Scan from under the View menu!

Too many samples
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If you see the same sample listed several times in the dye/lanes window or you see more

samples than you have imported, you have most likely imported your samples more than once

or you have imported your samples into a Genotyper template that already contained other
samples. Under Analysis select Clear Dye/Lanes window and also under Analysis select

Clear Table. Re-import your file(s). '

G. Typographical error in the sample information
If you detect a mistake in the sample information, this can be corrected for the Genotyper file

by opening the dye lane list window, highlighting the lane, gad retyping the sample
information for all colors. The short sample name cannot be ?&d here. It can only be

changed on the sample sheet level. - 0

H. Less samples in Table than in Plots ®Q
Samples with the same sample information are 13ted once in the Table. Add modifier
to the sample information (see above) of one e Samples and rerun Macro.

L Too many background peaks labeled QQ

If peaks are still labeled in the plot egl(ough they are listed as having been removed or they

appear to be below the stutter,fi Qh‘n.re:shold, the following mistake could have happened:
‘instead of choosing Change 1 from the Analysis drop down menu, the analyst clicked
Label peaks. The Chang%bels command is supposed to label the valid peaks with the
allele name and the siz@I asepairs prior to printing the plot. The Label peaks command
will label all peaks & eshold independent of any Macro stutter and background filters.
This command wyg \Pso relabel peaks that were edited out. To reverse this, rerun the macro,
repeat the docu@d editing steps and reprint the Table and the Plot.

v

184



Initials? <2} Date: April 4, 2004

STR Results Interpretation
A. Allele Calling Criteria

Results are interpreted by observing the occurrence of electropherogram peaks for the loci that are
amplified simultaneously. The identification of a peak as an allele is determined through comparison
to the allelic ladder or for YM1 by the Genotyper categories. An allele is characterized by the labeling
color of the locus specific primers and the length of the amplified fragment. See appendix for a listing
of each locus on each multiplex.

For each locus an individual can be either homozygous and show one allsle, or heterozygous and
show two alleles. In order to eliminate possible background and stutter nly peaks that display
an intensity above the minimum threshold are labeled as alleles. 0%‘ :

Based on validation data the different detection platforms (}p&fferent minimum peak height
thresholds: ' o

.
ABI platform minimum threshold in ﬂuo‘;:{(% units
377 50 fu (\\)
) l}"
310 100 fu P
3100 75 fu &\O\
The raw data collected by the G Software undergo the following computer processing steps:

-recalculating flu A\ce peaks using the instrument specific matrix or spectral file in order
to correct for tt) lappmg spectra of the four fluorescent dyes

- calculat@e fragment length for the detected peaks using the known in-lane standard
fragments. ‘

- for YM1 (a system without an allelic ladder) - labeling of all sized fragments that are >50
fu (fluorescent units), fall within the locus size range and match to an allele size average
withina= 1.5bp tolerance window. Labels are automatically removed from minor peaks based
on the background and stutter filter functions outlined in the YM1 Genotyper SCCUOH

-for Cofiler, Profiler Plus and Powerplex 16 (systems with allelic ladder) - comparing and
adjusting the Genotyper allele categories to the sizing of the co- -electrophoresed allelic ladder
by calculating the off sets (the difference between the first allele in a category and the ﬁrst
allele in the allelic ladder at each locus)
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-for Cofiler, Profiler Plus and Powerplex 16 - labeling of all sized fragments that are higher
than the platform specific threshold and fall within the locus specific size range (see
appendix). Removing the labels from minor peaks (background and stutter) according to the
filter functions detailed in the appendix of this manual.

Additional non-allelic peaks may occur under the following instances (Clark 1988, Walsh -
et al. 1996, Clayton et al. 1998): -

“Pull-ups” of peaks in one color caused by very high peaks in another color. This occurs only
for multiplexes employing more than one labeling color and is ca by the inability of the
software to compensate for the spectral overlap between the diff; N lors, if the peak height
is too high. Pull ups are matrix artifacts. 0%‘

Shoulder peaks approximately 1-4 bp smaller but mo ver than main allele, caused by
a flat decline of main peak fluorescence. Shoulders 1ly recognized because they do not
have the shape of an actual peak.

-4 stutter peaks that are caused by slipp e Taq polymerase enzyme during copying of
the STR allele. Under rare circumstanc% may be a +4 stutter peak.

- Non-specific artifacts caused by n%fp cific priming in a multiplex reaction. These artifacts
are usually easily recognized 1@ heir low peak height and their position outside of the
allele range.

Labels placed on eleva @' noisy baselines which do not resemble distinct peaks. Noisy and
elevated baselines atrix artifacts.

“N” bands, wh{reghe main peak is split into two peaks caused by the Taq polymerase activity
that caus dition of a single A to the terminus of the amplified product (“N+1" band).
The allele lling is based on the N+1 bands, therefore complete extra A addition is desired.

For the gel systems only: :
Overflow of sample that has been loaded in the adjacent lane

For capillary electrophoresis runs only:
A constant peak at 3500-4000 scans. This peak is caused by fluorescent dye that is not
attached to the primers anymore. These “color blips” can occur in all colors. The “color blip”

falls into the allele range of D3S1358 and is therefore labeled if it occurs in blue.

- Sharp spikes caused by power surges or crystals or air bubbles traveling by the laser detector
window. Spikes might look like a single vertical line or a peak; they can easily be
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distinguished from DNA peaks by looking at the other fluorescent colors, including red; the
spike should be present in all colors.

Ifthese additional non-allelic peaks are labeled by the Genotyper program, the labels may be removed
manually. The removal is documented on the Genotyper editing sheet.

After the assigning of allele names to the remaining labeled peaks the Genotyper software prepares
a result table where all peaks that meet the above listed criteria are listed as alleles. The allele
nomenclature follows the recommendations of the International Society for Forensic Haemogenetics
(ISFH), (DNA recommendations, 1994) and reflects the number of 4bpgeore repeat units for the
different alleles. Subtypes displaying incomplete repeat units are with the number of
complete repeats and a period followed by the number of additional '

The Y chromosome allele nomenclature is also based on the n of 4bp core repeats and follows

the nomenclature suggested in (Kayser et al 1997) and the' Sed in the European Caucasian Y-
STR Haplotype database (Roewer et al 2001).
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B. Interpretation of the Genotyper Print Out

Genotyper print outs of all gels or capillary electrophoresis runs containing the case specific samples
are part of each casefile. The Genotyper results table reflects the number and allele assignments of
the labeled peaks visible on the Genotyper Plot print out. The print outs are the basis for results
interpretation. Only the plot will display peak height information, unlabeled peaks, intensity
differences that indicate the presence of a mixture, and will show all peaks at one locus if the number
of peaks exceeds the table’s number of columns per locus. Looking at the plots also serves as a
control for the editing process. '

When to access the electronic Genotyper file: ‘ ®\~%

- 1.) No peak is above the minimum threshold but unlabeled peaks
If these unlabeled peaks need to be compared to a previo,
it is important to remember that peaks below the thri
cannot be displayed by size. They are randomly p
cannot be inferred! In order to make a visu}
corresponding Genotyper file and change t
Scan (also see Genotyper troubleshooti f;i

lification (see reporting rules)
are not sized by the software and
n the Genotyper plot and their types
all€le interpretation one must reopen the
Ewing mode from View by Size to View by
on E).

2.) High peaks and very minor peaks pres t%e same color lane
Since the fu scale of the electr& ram is based on the highest peak in each color, alleles

at weak loci will not be clegrl le if the loci are imbalanced. For mixture interpretation
or allelic drop out detectio&x it is helpful to access the archived Genotyper file and in the

View menu enter a fixe ale for Plot Options, Main Window Lower Panel. Print pages.
Do not save changs\ -
needed for mixture deduction :

Very ofte Ufficient to use the relative height for a mixture deduction. For ambiguous
loci the dre%c*ﬁon can be clarified by determining the actual peak height information and
calculating the scenario. Access the archived Genotyper file, open the plot window and under
Analysis select Change Labels. Deselect Size in bp and select Peak height. Print pages for
your supervisor and the case file. Do not save changes.

3.) Peak height infor&sl

When the Genotyper print outs are not sufficient for proper interpretation and the Genescan Analysis
results can be helpful: '

1.) Genotyper plot states “no size data” .
This means that none of the peaks was above threshold and it is possible that the original
Genescan Analysis electropherogram displays visible peaks below the sizing threshold.

2.) Distinct unlabeled peak in locus with similar height “homozygous” allele
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If a sample has only one allele at a locus but outside the previously reported size range a
distinct peak is visible, this sample could have a “new” allele (see Interpretation of complex
STR results). In this case the analyst might have to look at the original Genescan Analysis
electropherogram in order to get the size in bp for this peak.
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C. Reporting Procedures

Items listed in allele typing tables should be limited to samples that are used to draw important
conclusions of the case. Genotypes are not reported and should not be inferred, i.e. if only a “7" allele
is found, it should be reported as 7. Alleles and/or peaks are listed in the results tables regardless of
intensity differences, based on the reporting criteria below. ’

A. Ifan alléle meets the above reporting thresholds and fulfills the concordant analyses and the
duplicate rule as stated in the General PCR Guidelines, then the allele is listed in the report.

B. Use * to indicate that an extract was not tested for this locus. TN bol is defined as
“* = Typing not attempted.” , 0

C. If extra peaks are visible that can’t be accounted fo y editing categories, then the
presence of this peak is reported as **. The ** is at the bottom of the table as « **
= additional peaks were detected which di meet laboratory criteria for allele

identification; therefore, these additional peafsar not reported.”

D. In cases where a mixture sample was r@ed in the same multiplex system consult the
table below about how to report the % . ‘

£

Allele labeled for one §§)\ls for the other Report
amplification? plification:

Yes Q‘Q\‘ also labeled allele
Yes \;\} not labeled but visible allele
Yes : CJ\ not present at all ok

No but%?ble not labeled but visible *k

No but visible not present at all *x

NOTE: the table above does not apply to reanalysis by repeated electrophoresis or to single
source samples that are amplified in varying DNA amounts.

E. If no alleles are detected in a locus then the locus is reported as “NEG = no alleles detected.”

F. Off-ladder alleles should be reported using the CODIS nomenclature which incorporates their
relative position - to the alleles in the allelic ladder (see Interpretation of Complex Autosomal
STR results, 3.B. reporting of previously unreported rare alleles).

G. New alleles observed for YM] where no allelic ladder is available should be reported with
their rounded basepair size. The basepair value should also appear in the footnotes, e.g. 128
= Allele is reported as size in basepairs.
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- H.  Other symbols or reporting procedures will be used if necessary depending on the details of
the case.
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D. Comparison of Samples and Interpretation of Results in Report

A.

Determine whether it is likely that a sample contains a mixture of DNA (i.e. more than two
alleles for a locus, intensity differences between alleles within a locus, or a reproducible
pattern of visible but unlabeled peaks.) State in the report whether a sample contains a
mixture or possible mixture of DNA, determine the minimum number of individuals who
could have contributed to a mixture and the likely source of each component of the mixture

Compare all possible evidence and exemplar pairs and all possible evidence pairs to
determine inclusions and exclusions. \%

Assuming a single physiological fluid donor, two samples derive from a common
biological source (inclusion) if all the alleles in the evide \}\ple are accounted for by the
alleles in the exemplar sample. If however a mixture is ble in the evidence sample, there -
may be alleles that are not accounted for by the exent gample. If an inclusion requires the
presence of more than one physiological fluid dorNNhis must be stated in the report. (i.e..
Hum THOL1 (S) 7; (V) 6,9 vaginal swab spet%{raction 7,8 (7> 8); Assuming a single
semen donor, the suspect can be eliminat he semen donor. However if there is more
than one semen donor, the suspect can r@ liminated as a possible semen donor.

Statistics are calculated for evidegce ples only where: (1) The sample is apparently
unmixed. (2) The sample app e a mixture of two components and the source of one
component is known. (i.e. whenaginal epithelial cells are present in the sperm fraction from
a vaginal swab.). (3) There arge difference in peak heights between the major and minor
components and then notype of the major component is easily inferred. The minor
component genoty e determined if four alleles are present at a locus. If less than four
alleles are presen@has' to be very careful because other alleles of the minor component
may be maske @ e major component alleles. A deduction may be possible based on peak
height im es as described in Clayton et al. 1998 (reference 16). See below for the
calculationdt statistics.

Statistics are not calculated for expected inclusions such as vaginal epithelial cells from a
vaginal swab, panties or (for non blood only) the victim’s own bedding.

NOTE: Do not forget to evaluate the significance of a match for epithelial cell fractions for
items not connected to the victim such as condoms or the suspect’s clothes.
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E. Interpretation of controls
Extraction negative and Amplification Negative

The extraction negative control and amplification negative control are a check for the possible
contamination of the reagents in the STR test by other human DNA or by amplified STR alleles. The
extraction negative control is performed by carrying out the extraction in a tube containing no sample.
The amplification negative control contains no added DNA and checks for contamination at the
amplification step.

If the negative controls show DNA peaks above the minimum threghold, the extraction or
amplification reactions are invalid and have to be repeated. \

Amplification Positive Control O

The positive control DNA is used with each batch of s typed to demonstrate that the kit is
performing properly and that data analysis was perfor&l cdrrectly. The positive control results are
shown in the specific Genotyper sections. Q

If any positive control does not produce a(ﬁlgt and readable type, the amplification must be
repeated and the test samples are consider { onclusive. ‘

The failure of control sampl be caused by laboratory steps following the extraction and
amplification that do not ad] ¢ quality of the sample data. In order to identify such problems and

avoid unnecessary sam sumption the control samples should be retested before failing a sample
set. See below for re(€sying strategies for control samples.

v
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Table 1 Amplification negative control and female negative control

If peaks attributed to DNA are detected in an amplification negative control, all samples in that
amplification are inconclusive and have to be repeated. The only exception is, if the peaks might be
have been caused by a problem during electrophoresis sample set-up or spill over from an adjacent
lane and the amplification negative can be shown to be clean by repeating the electrophoresis step.

result course of action G
no red size standard in lane or “no data must be rerun, no data wﬁ alyzed and decision
available” on 3100 if control was clean be made

misshaped or a few missing red size
standard peaks '

STR data we operly sized but have been
analyzed, t@e: . '
control &p s if no blue/green/yellow peaks are

pres

peaks detectéd but might be overflow

N
“nifb)e rerun, since amplified DNA could be
J .

ked by overflow peaks

peaks detected but cannot be overfl

&

N\
&

from adjacent lane

N\

i very unlikely that peaks were introduced at run set

up stage. In most cases a rerun will still show the
same peaks. Only if the signal is very low and could
be just background a reloading should be attempted.
Otherwise the amplification fails and all samples
must be resubmitted for amplification.

N

run artifacts suchNds Color blips or spikes

can be edited out. A rerun of the control is
necessary if the artifacts are so abundant that
amplified DNA might be masked.

rerun still displays peaks

Control cannot be tested for a third time.
Amplification fails and all samples must be
resubmitted for amplification.
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Table 2 Extraction negative control

If peaks attributed to DNA are detected in an extraction negative control, the control has to be retested

to determine if the extract is truly contaminated or if something occurred during a later stage. This

sample can either be retested by re-electrophoresis or re-amplification. If the peaks could just be
background or could be caused by spill over from an adjacent lane, it may be possible to just re-run

the extraction negative in order to show that it was actually clean. Normally an extraction negative

control should be reamplified as the first test. Only if DNA peaks are still present following the

second amplification, all samples have to be re-extracted.

\&

2 ,
no red size standard in lane or “no data must be rerun, no data v@\analyzedand decision -
Qot be made

available” on 3100 , if control was cle

misshaped red size standard peaks STR data we @properly sized but have been
analyzed, re:
control b{pass if no blue/green/yellow peaks are

D)
peaks detected but might be overflow r3>¢)be rerun, since amplified DNA could be

S

peaks detected but cannot be overﬂ%) very unlikely that peaks were introduced at run set
from adjacent lane up stage. In most cases a rerun will still show the

@ same peaks. The extraction negative should be
) .
\ reamplified. ' :

0 The samples pass if the second amplification is

?S clean.

run artifacts such as color blips or spikes | can be edited out. A rerun of the control is

u
asked by overflow peaks

necessary if the artifacts are so abundant that
amplified DNA might be masked.

rerun still displays peaks reamplify control

reamplification still displays peaks Extraction fails and all samples must be reextracted.
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Table 3 Positive control

The positive control has a double function. It serves as an amplification control to test the fidelity of
the PCR reaction. Here it will indicate mistakes made during the set-up and thermocycling steps. It
also serves as an electrophoresis control to test for proper separation and correct Genotyper
performance. A gel consisting only of reruns still needs to have one positive control. A set of
samples with a failed positive control can only pass without repeating all samples, if a.) reloading
could show that the positive control amplified correctly and if b.) the set of samples is accompanied
by a second positive control, that can serve as the electrophoresis control. This is often the case for
CE runs where two amplification sets are run and another positive control from the same tray can be

. imported into the Genotyper. %
For runs with only one positive control the retesting strategy needs clude the samples. If it is
unclear if the positive control will pass the rerun test, it is often egei just retest the control alone

first and then rerun the complete set later. If the control d% ow amplification product at a
significant peak height and the problem is most likely a se on problem, the set should be run

together. The separation problem might also have affecte samples.
Result cot@ action
no red size standard in lane %sult in “No size data” message (310, 377) or
“No Data available” on the 3100. Sample must be

s\o *rerun to test if amplification yielded expected

alleles
no amplification product but r@%z rerun separately to check for loading errors, if still

standard correct S A, no signal detected, all samples must be reamplified
N

incorrect genotype ‘ :

- could be caused b ﬁaﬁeﬁned size reanalyze sample, if not able to resolve, rerun

standard or othe?&ﬁyper problems amplification product

incorrect genotype
- could be caused by sample mix up rerun amplification product, if type is still wrong all
samples must be reamplified :

OL alleles | indicates a genotyper problem, rerun amplification
product
rerun fails to give correct type All samples must be resubmitted to amplification.

If the positive control has been shown to give the correct type, this confirms the integrity of the
amplification. If individual samples from this amplification set need to be re-analyzed on a second
gel or CE run the positive control does not have to be repeated, if another positive control is included
in the run.
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Interpretation of Complex Autosomal STR Results

Occasionally typing results may appear markedly different from the standard patterns. Such results
could be due to a procedural error, mixtures of DNA's (multlple contributors to the sample), or DNA
degradation.

1. Mixtures of DNA: more than one genotype present in the DNA sample

A. General Mixtures

Evidence samples may contain DNA from more than one individual either because of the

nature of the sample or from contamination. The possibility of mukiple contributors should
be considered when interpreting STR typing results. For ing system in which
heterozygous genotypes are analyzed, the detection of more th alleles indicates a mixed

sample. The peak height ratio for the two alleles of a het ote locus has been shown to
be >70% (Holt et al, 2002). Therefore the presence of imbalance of more than 30% is
indicative of the presence of a mixture. Holt et al ( also point out that degradation or
primer binding site mutations are other possible cJ¥s for peak height ratio imbalance, and

that low DNA amounts with weak signals : ar%d 200 fu’s) are more likely to show uneven

heterozygote peak heights.

A single locus might not be helpful Qctmg a mixture since even though a mixture is
present a locus might only reve alleles. For example, in a 1:1 mixture there is a
possibility that a phenotype A 15,17, is a mixture of a homozygous 15,15 individual
and a homozygous 17,171 al. Other possible combinations that would result in a two
allele pattern are mixtur &Adlwduals with e.g. VWA alleles 15,15+ 15,17 or 17,17 + 15,
17. In these cases, ropherogram should reveal unequal peak heights caused by the
triplicate presence @ée of the alleles. .

Results for i@ ed loci should be interpreted in order to determine the presence of a

mixture. ?\

B. Mixtures with different level of starting DNA

Another scenario that could lead to unequal peak heights is the presence of unequal amounts
of heterologous DNA in a sample (Gill et al. 1995, Clayton et al. 1998). A VWA typing
profile 18>16>14 can be caused by unequal amounts of 14,16 and 18,18 but also by a mixture
of two individuals with 14, 18 and 16, 18. Here different scenarios have to be considered:

(1) Mixture has a known component, e.g. a vaginal swab

After identifying the alleles that could have come from the victim, it can be stated that the
remaining alleles must have come from the unknown DNA source. To deduce the complete
allele combination of the foreign DNA, the results and allele peak heights must be taken
into consideration for each locus:

197



Initials: < Lf ' Date: April 4, 2004

If two foreign alleles of similar peak height are present at a locus, these two alleles are
likely to comprise the genotype of the unknown contributor.

If the alleles foreign to the victim constitute the major component of a mixture, the allele
combination can be deduced by combining all major allele peaks (also see section (2)
below). All peak height inconsistencies for heterozygote loci should be accounted for by
overlap with the known component. :

If the alleles foreign to the victim are the minor component and only one foreign allele is
visible at a locus, it might not be possible to determine the complete allele composition for
this STR. The foreign type might either be homozygous or gous with one allele
overlapping with the known component. For heterozygous { the known component,
peak height differences between the two alleles indicata (he"presence of an overlapping
allele in the minor component. For homozygous paes and very small peak height

differences a decision cannot be made. In these ¢ @s possible to indicate that a second
allele might be present without identifying th@ :

2) The major and the minor component of@%tme can clearly be distinguished
Using a locus where four alleles ar t, it is possible to determine the ratio of the two

DNA components in a mixture. atio can then be used to interpret the amount of
copies of each allele that mg?esent at other loci with less than four alleles. Therefore,

if there is a large differenc&¢i\ndak heights, the genotype of the major component can be
inferred without having Wge Rhown contributor and without four alleles being present at
each locus. Be carefi iminate the possibility of more than two contributors before

interpreting the piA 4

It might not @ble to unambiguously deduce the DNA type for the minor component.
See above discussion of the limitations.

(3) Very smEll additional allele peaks are detected at only a few loci

The major DNA profile can be interpreted. The presence of additional alleles should be
noted, but it should not be attempted to deduce a type for the minor component.

C. Possible mixture components masked by -4bp stutter

Due to enzyme slippage when replicating repetitive DNA stretches, an additional peak of a
length exactly -4bp shorter than the main allele peak is a frequent occurrence for STR
polymorphisms (Gill et al. 1995, Walsh et al 1996, Holt et al 2002). Some of the STR loci are
very prone to stutter and almost always show stutter peaks e.g. DYS19 or VWA. The
Amelogenin locus is not based on a repetitive STR sequence and doesn’t show any stutter.
Overall over all loci the average stutter peak height ranges from 2.5 to 9.5%, with maxima from
1'7.4% - 24.1% (in house validation). Therefore peaks in a -4bp position from a main peak and
less than a certain percentage (differs per locus, see Appendix) of the main peak’s height are not

198



Tnitials: £/ | Date: April 4, 2004

reported as true alleles. In a mixture the -4bp stutter could mask a real mixture component.
Therefore individuals cannot be excluded from being a minor contributor to a mixture if their
alleles are in the -4bp position of an allele from another individual. The occurrence of +4bp
stutter is rare, but the above considerations also apply if peaks are present in this position.

2. Partial Profiles: not all loci display allele peaks
A. Degradation
DNA degradation is the process of the very long (>40,000 bp) DNA double strand being

broken down into smaller pieces. With increasing degradation the DNA fragments get very
short, until the target sequences for the PCR reaction which at lgast have to contain both

primer annealing sites are also broken down. For the exampl rofiler Plus multiplex
contains alleles from 100bp (Amelogenin) to 337bp (D18S er multiplexes contain
even longer alleles e.g. Powerplex 16 with Penta E (440b 1 withDYS3891I (362-
386bp).

The longer alleles are more likely not to be pr@m partially degraded DNA (Gill et al.
1995, Sparkes et al. 1996, Holt et al 20 Profiler Plus result that displays only
D3S1358 and Amelogenin but none of er molecular weight loci, can be explained
as being caused by DNA degradatio file with no D3S1358 result but callable FGA
alleles cannot be caused by degra(ﬁfb t must have other reasons (e.g. see the following

paragraph B). K

for heterozygous DN es, e.g. for the FGA type 19, 29, allele 19 (220 bp) can be
present while allel 0 bp) drops out. Parallel to the disappearing of the larger size
allele, an imb eak height with the larger allele peak being smaller, can be
explained b degradation.

Due to the allele size diée@ within a locus, degradation can also cause partial profiles
p

The p &cxg of an allelic drop out has to be considered especially for low peak heights
around\Z00 fu’s. : :

B. Detection limit

Due to the different detection sensitivity of the dyes, the yellow peaks are generally lower
than the blue and green peaks. If the DNA sample is at the lower limit of the testing
sensitivity it is therefore possible to get a partial profile where one or all of the yellow loci
are missing. Also blue is slightly more sensitive than the green dye, so that it is possible
to see more blue loci than green loci above the detection threshold. '

C. Reporting partial profiles

Duplicated alleles at single loci can be used for comparison purposes even if not all loci
could be typed for this sample.
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If only one allele meets the reporting criteria at a locus and the second allele is visible but
too weak to be called, the evidence DNA extract can be rerun with more amplification
product or if possible should be re-amplified using a higher amount of DNA. Ifit is not
possible to improve the result for the weaker peak, the callable allele can be used for
comparison purposes. Then the presence of the weaker allele in the exemplar does not
exclude this individual.

3. Detection Of Previously Unreported Rare Alleles

A.

Definition , %

A distinct peak of the same labeling color outside the al e@sange could be a rare new
allele for this locus. This possibility should be conside

- the overall a.mphﬁcatlon for the oth: @Bplays distinct peaks >50 (or 100
if applicable) and does not show )

- the same color locus closest to fag, neW size peak does not have more than one
allele peak, and 9 .

- the new size peak is als ed in the duplicate run.

For overlapping loci such D3S1858¥hd D7S820 the presence of a previously unreported
rare allele can be confirme typing results in the second multiplex. Also, if multiple
evidence samples and/qr t tching exemplar show the same OL allele this allele can
be considered duplicatééﬂeles for non-overlapping loci must be confirmed by rerunning
the amplified extrac@ inate the possibility of an electrophoresis shift.

Reporting p@sly unreported rare alleles

A mat, &gg on the presence of a new size allele in both the exemplar and the evidence
DNA c¥i Be reported. The new allele should not be included in the statistical evaluation
of a match. '

STR systems without an allelic ladder (YM1): The new size allele should be reported
using the size in bp rounded up or down to the whole number and a footnote stating the
fact'that this allele has not been observed for this locus (see reporting procedures).

STR systems with an allelic ladder (Profiler Plus, Cofiler, Powerplex 16): In order to
be consistent with the CODIS reporting requirements, all alleles that are not present in the
allelic ladder should be identified by their relative position to the alleles in the allelic
ladder. The Genotyper peak label should show the length in basepairs and this value can
be used to determine the proper allele nomenclature, e.g. a FGA allele of 322bp is longer
than the longest allele in the FGA allelic ladder (30 - 269bp) and has to be designated >30.
A TPOX allele with a size of 208bp is shorter than the smallest ladder allele (6 - 212 bp)
and has to be designated <6. A D7S820 allele of the length 276 bp is located between
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alleles 10 and 11 and has to be designated 10.x. The off-ladder allele should be reported
using this nomenclature and a footnote stating the fact that this allele is not represented
in the allelic ladder and has not been observed for this locus (see reporting procedures).

An exclusion only based on the presence of a new size allele, where there is a match for
"all other tested polymorphisms, has to be reported as inconclusive.

4. Samples with High Background Levels

A sample which has more than two allele peaks per locus and a high background with multiple

and can be typed as inconclusive.

extra peaks of unknown origin outside of the allelic range has to b\@'preted extra carefully

A.

If all peak heights in a sample with a high baékgro el are low, the background is
probably caused by degradation artifacts (Spark 996). In this case it might not be
possible to ever obtain the true genotype. A sample should be amplified with

more DNA e.g. after Microcon concentrati&

Sometimes high background is caus@verampliﬁcation where the main allele peaks
are so high that they reach fluo e saturation level. Common observations for
overamplified samples are: peaks ot pointed but rather resemble narrow plateaus,
peaks are not pointed but showdultiple jagged edges and split peaks, peaks cause major
pull-ups in other colors, p semble plateaus and show an elevated stutter peak in the
-4bp position. All sam th a fluorescence level > 6000 fu’s in at least one of the
colors, have to be coa ed overamplified. DNA mixtures with peak heights > 6000
fu’s in at least qng e colors must be repeated because it is not possible to reliably
determine tl@o of two DNA components with one component being close to the
saturation lj his reanalysis is not always necessary for clean DNA samples if, in spite
of the ea.l& #zhts, all peaks show the proper shape and no major background is present.
If the 2‘;?00 described background is present the sample should be repeated. The repeat
analysis Yoes not have to start with the amplification but can be achieved by rerunning a
lower amount or a 1/10 dilution of the amplified product.
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5. Discrepancies for overlapping loci in different multiplex systems

The primer-binding site of an allele may contain a mutation which renders the annealing phase
of its amplification less efficient, or if the mutation is near the 5' end completely blocks the
extension (Clayton et al. 1998). This may result in a pseudo-homozygote type, which is
reproducible for the specific primer pair. These mutations are extremely rare, approximately
estimated between 0.01 and 0.001 per locus (Clayton et al. 1998). A comparison between
evidence and exemplar samples based on a locus where both samples were amplified with the
same primer sequence is no problem. If the same locus is amplified using different multiplex
systems (especially Powerplex 16 versus the AmpFISTR kitsNj€A9 possible to obtain a
heterozygote type in one multiplex and the pseudo-homozygote in cond, because the primer
sequences for the same loci may differ. The heterozygote typ 1d be the correct type and
should be reported. It is important to have typing results f ence and exemplars based on

the same multiplex. ; @
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Additional Interpretations of Y STR Results and Complex Y STR Results

For a 'Y chromosome specific polymorphism, a male individual will display one allele for DYS19,
one allele DYS390, and two allele peaks for DYS389. For DYS389 one primer pair amplifies two
polymorphic STR stretches in this region, the shorter fragment (DYS389]) is the product of an
internal second annealing site of the forward primer and the reverse primer, the longer fragment
(DYS389II) includes the DYS3891 stretch and a second polymorphic tetrameric STR stretch. The true
number of STR repeats for the DYS3891I stretch can be determined by subtracting DYS3891 from
DYS38911. This is only necessary for the determination of the separate allele frequencies, and does
not change the frequencies of the allele combinations (Kayser et al. 1997).

e alleles are therefore
et al. 1997). The allele
ine. The frequency of a
the product rule.

AllSTRsinY Multiplex 1 are located outside of the pseudoautosomal regj
not subject to recombination (ref Jobling and Tyler-Smith 1995, K
combination is a haplotype, that is inherited through the paterna
specific Y STR allele combination cannot therefore be asses

Since no allele will be amplified for female DNA , a DNN with female and male contributors
will only display the alleles of the male components (& al. 1997.). Mixtures of more than one

male contributor are likely to display more than le peak for at least one locus. It has been
observed that an allele duplicationat DYS19 or creates a two allele pattern for these systems
for a single male individual (Kayser et al. 19 os et al. 1996). In this case the two allele peaks
will be of similar height.

1. Mixtures of male DNA: more t@e haplotype present in the DNA sample.

A. General Mixtures

The occurrence of @n one allele peak of similar height at one or more loci of the Y M1
e

haplotype indicat resence of a mixture of male DNAs, where the different components
are present in e t1os If only either DYS19 or DYS390 displays two alleles, and the other
three loci sh gle peaks, the presence of an allele duphcatlon event has to be considered.

B. Mixtures with different level of starting DNA

Mixtures of male DNAs with different levels of starting DNA will lead to unequal peak heights
for the different alleles for one system. If the ratio of the lower peak to the higher peak is
consistent for all loci with two allele peaks, the haplotypes of the major and minor component
can be inferred. If this is not the case, the possible presence of three contributors must be
considered.

C. Possible mixture component masked by -4bp stutter

Peaks in a -4bp position from a main peak and less than 20% of this peak height are not reported
as true alleles. In a mixture the -4bp stutter could mask a real mixture component. Therefore
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individuals cannot be excluded from being a minor contributor to a mixture if their alleles are
in the -4bp position of an allele from another individual.

For the following see the Interprétation of Complex Autosomal STR Resulté section. Follow the
procedures outlined in the appropriate section. ‘

2. Partial Profiles: not all four loci display allele peaks

3. Detection Of Previously Unreported Rare Alleles
1. Samples with High Background Levels

A2
\\Jfb
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Population Frequencies for STR’s

- To interpret the significance of a match between genetically typed samples, it is necessary to know
the population distribution of alleles at the locus in question. For example, if the STR alleles of the
relevant evidence sample is different from the alleles of the suspect's reference sample, then the
subject is "excluded", and cannot be the donor of the biological evidence belng tested An exclusion
is independent of the frequency of the alleles in the population.

If the subject and evidence samples have the same alleles, then the subject is "included", and could
be the source of the evidence sample. The probability that another, unrelated, individual would also
match the evidence sample is equal to the frequency of the alleles in the relevant population.

Population frequencies are calculated separately for the Asian, Bla i i
populations and each population’s frequency is listed in the labor,
population group of subject(s) in the case. Additional population fre
population groups. If a source contains more than one frequenc
the highest frequency is used for calculations. Allele frequegci
frequencies are calculated according to the National Reseggc
of Forensic DNA Evidence (National Academy Press 19

cies may be used for other
ingle population group, than
used for all calculations. Locus
cil report entitled The Evaluation

The overall frequency for each racial group is d as occurring in 1 out of x individuals (i.e.
1/overall frequency). The overall frequency ; rted to two significant digits for autosomal STR
~systems. For example, 1 out of 12,345 (spread|sheet value 1.2E + 04) would be reported as 1 out of
12,000. Values that are greater than 1 out & 1,000,000,000,000 (spread sheet value 1.0 + 12) are not

reported in their order of magnitude. @poﬂ should state “one in greater than a trillion™.

utomate the calculation of the racial specific loci and overall
ated in the popstat subdirectory on the network and explanations
spreadsheet.

A Quattro Pro Spreadsheet is
frequencies. The spreadsh‘eet }
for its use are included wi

The population ﬁeq(ﬁﬁss are derived from the OCME Database.
~Autosomal STR’

In the standard scenario, for each group, homozygotes are calculated using the formula p*+p(1-p)@
for 6=0.03 and heterozygotes are calculated using the formula 2p;p;. The overall frequency for each
group is calculated by multiplying the individual locus frequencies if the loci are unlinked. If the loci
are linked then only the locus with the lowest locus frequency is used in the calculation. In addition,
locus frequencies are calculated for "evidence and subject from the same subgroup (isolated village)"
and for relatives using the formulas in the National Research Council Report and 6= 0.03. Overall
frequencies are calculated as described above.

Unless there is reason to subject that the "evidence DNA and subject are from the same subgroup”
or arelative of the subject left the biological sample (and the relative is unavailable for testing) , only
the standard scenario, overall frequency for each group with 6=0.03 is listed in the report. The other
calculations and allele frequencies are retained in the casefile for referral at a later date if necessary.
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Y STR’s

Since all the loci are linked on the Y chromosome, they are not independent and only a haplotype
~ frequency can be calculated. The frequency for the Y STR haplotype is calculated by counting the
number of times the haplotype occurs in each of the racial databases. This is commonly referred to
as the “counting method”. The report should state the exact count
e.g. ahaplotype that has been seen 4 x in the Asian database is reported as “1 in 29 Asians"
a haplotype that has been seen 1 x would be reported as “1 in 116 Asians”,
or for samples that have not been previously observed in the database
“less than 1 in 116 Asians”. ' \%

The haplotype frequency can also be calculated for partial proﬁlesO

See page 2 of the QuattroPro spread sheet for the exac@ values. Print this page for the

casefile.

If both autosomal and Y STR’s are typed for a sa é%n the overall frequency can be calculated
by multiplying the overall autosomal frequency fqi\¢a)h racial group by the larger of either a) the Y
haplotype frequency or b) the Y haplotype frpq %. assuming 1 count in the database.

9

Kinship Analysis

Kinship analysis tests alterna @)competing hypotheses of kinship. In the forensic context, it is
useful for determining famﬂ&i lationships, the identification of unknown bodies, identification of
- the donor of blood stains the donor/body is missing or unavailable, and the identification of the -
biological father of pr, s of conception/babies which result from a sexual assault. All calculations
Q¥ to the Parentage Testing Standards of the American Association of Blood

The DNA from the subject/stain in question is compared to the DNA of close biological relatives.
For parent(s)/child comparisons, the loci are first evaluated to determine whether the individual in
“question can be excluded as a biological relative of the other individual(s) (see below). If the
individual can not be excluded or for comparisons not involving a parent(s)/child relationship, a PI
(traditionally called a Paternity Index but this could be a Matermnity or Kinship Index) is calculated
for each locus using the DNAVIEW program of Dr. Charles Brenner. The formulas for parent/child
comparisons are listed in Appendices 6 and 11 of Parentage Testing Accreditation Requirements
Manual, Third Edition, AABB. The race of the individual in question is used for all of the
calculations. If the race is unknown than all races must be used. - "

If there is an exclusion at a single locus in a parent/child comparison, the PI is calculated according
to the formula in Appendix 11 (PI=p/PE) where
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1 (locus specific mutation rate) is obtained from Appendix 14 of Parentage Testing Accreditation
Requirements Manual, Fourth Edition, AABB and '

PE = h2 (1-2hH2) where H is the frequency of homozygosity and h is the frequency of
heterozygosity. PE is calculated by the DNAVIEW program. ,

An overall CPI (Combined Paternity Index) is calculated by multiplying all of the individual PI’s. A
~ probability of paternity (maternity/kinship) is then calculated using Bayes Theorem and assuming a
prior probability of 50%. The formula for calculating the probability of paternity with a 50% prior
probability is CPT/(CPI+1). Both the CPI and probability of paternity are calculated using the Quattro
Pro spreadsheet kinship.wb2. If due to the facts of the case, other prior probabilities are necessary,
the probability of paternity can be manually calculated using the formu&@ x P/[CPIx P + (1-P)]
where P is the prior probability.

The case report must list the PI for each locus, the race used for atxon, the CPI, the probability

of paternity and the assumed prior probability. It also mugt the final conclusion. The three
possible final conclusions are exclusion, inconclusive or i_\‘&n of the tested hypothesis of kinship.

Exclusion occurs when either 2 or more loci exclquSparent/chﬂd comparison or the CPI1 < 0.1.

Inconclusive occurs when the CPI is betwqal}g and 10 and for individual loci in mixtures of
parent/child combinations when there are,oth§/peaks visible which could potentially exclude or
include but can not be genotyped by @g&ware.

¢

Inclusions occur when either 0 or i exclude in parent child combinations and when for all cases
the CP1>10. The analyst shou in mind the strength of the inclusion based on the CP1. When
the CPl is greater than 20 o of paternity >99.95%, 50% prior prob.), the hypothesis of kinship
should be accepted (c d proven). When the CPI is between 100 and 2000, the hypothesis is
supported by the da @n the CPI is between 10 and 100, the hypothesis should not be rej jected
and should be ¢ e a weak inclusion.
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Appendix

Y M1 Genotyper Categories Table for ABI 377

DYS19 : :
12 : Highest peak at 184.00 = 1.50 bp in yellow with height >50
13 Highest peak at 188.00 + 1.50 bp in yellow with height >50
14 Highest peak at 192.00 £1.50 bp in yellow with height >50
15 Highest peak at 196.00 £1.50 bp in yellow with height
16 Highest peak at 200.00 %1.50 bp in yellow with heigh
17 Highest peak at 204.00 £1.50 bp in yellow with heigiN50
18 Highest peak at 208.00 £1.50 bp in yellow with ket >50

DYS3891 Q
10 Highest peak at 242.80 £1.50 bp in ye&;v 1th height >50

11 Highest peak at 246.80 +1.50 bp i with height >50
12 Highest peak at 250.40 +1.50 b@ow with height >50
13 Highest peak at 254.00 +1.5 ellow with height >50
14 Highest peak at 258.00 +1 .Sm yellow with height >50
15 Highest peak at 262.00 ﬂ:&Q bp in yellow with height >50
DYS38911
26 Highest peak at 3505 +1.50 bp in yellow with height >50
27 Highest pegk .05 £1.50 bp in yellow with height >50
28 Highest pe 67.05 £1.50 bp in yellow with height >50
29 Highest& 370.75 +1.50 bp in yellow with height »50
30 Hi heQ at 374.75 £1.50 bp in yellow with height 50
31 Hi%a peak at 378.75 +1.50 bp in yellow with height >50
32 Higlest peak at 382.45 +1.50 bp in yellow with height >50
33 Highest peak at 386.75 +1.50 bp in yellow with height >50
DYS390
20 Highest peak at 201.20 +1.50 bp in blue with height >50
21 - Highest peak at 205.20 +£1.50 bp in blue with height >50
22 Highest peak at 209.40 £1.50 bp in blue with height >50
23 Highest peak at 213.50 +1.50 bp in blue with height >50
24 Highest peak at 217.50 +1.50 bp in blue with height >50
25 Highest peak at 221.80 +1.50 bp in blue with height >50
26 Highest peak at 226.00 £1.50 bp in blue with height >50
27 Highest peak at 230.00 +1.50 bp in blue with height >50
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Profiler Plus loci and size range

Date: April 4, 2004

Profiler Color Size Range Size Range Size Range Allele range
Plus 377 310 3100 in Ladder
GS500 Std. CXR Std. GS500 Std.

D3S1358 Blue 114+0.5bp to 108+0.5bp to 111+0.5bp to 12to 19
143+0.5bp 137+0.5bp 140+0.5bp

vWA Blue 157+0.5bp to 151+0.5bp to 15440.5bp to 11 to 21
197+0.5bp 191+0.5bp 195+0.5bp

FGA Blue 220+0.5bp to 21340.5bp to 21604 l@) 18 to 30
269+0.5bp 262+0.5bp 2642 :

Amelogenin | Green | X:106+0.5bp; | X:1000.5bp; @&io.ﬂ)p; X and Y
Y:112+0.5bp Y:106+0.5bp :109+0.5bp

D8S1179 Green 127+0.5bp to 121i0.5bp&23i0.5bp to 8to 19
172+0.5bp 166i0.& 170+0.5bp

D21S11 Green 189+0.5bp to 1 bp to 187+0.5bp to 24.2to0 38

' 244+0.5bp .Sbp 240+0.5bp

D18S51 Green 274+0.51bp t& %ﬁiO.Slbp to | 270+0.51bp to 910 26

343&0.5]&0 33740.5bp 341+0.5bp ’
N\

D5S818 Yellow 134&(@0 to 129+0.5bp to 131+0.5bp to 7to0 16

17‘@ P 166+0.5bp 169+0.5bp
L
D13S317 Yello @iO.pr to 202+0.5bp to 205+0.5bp to 8to 15
x&%io.pr 230+0.5bp 233+0.5bp
' 7 -

D7S820 260+0.5bp to 25340.5bp to 256+0.5bp to 6to 15

294+0.5bp 290:+0.5bp 292+0.5bp

The above values might expand if additional alleles are discovered for the various loci.

213




Initials: &2/

Cofiler loci and size ranges

Date: April 4, 2004

Cofiler Color Size Range Size Range Size Range Allele
377 310 3100 range in
GS500 Std CXR Std GSS500 Std Ladder
D3S1358 Blue | 114+0.5bpto 109+0.5bp to 111+0.5bp to 12to 19
143+0.5bp 138+0.5bp 140+0.5bp
D16S539 Blue 233+0.5bp to 226+0.5bp to 22 \fs?p to [5to15
27340.5bp 267+0.5bp ' .Sbp
_Q\
Amelogenin | Green | X:106+0.5bp; X:100:0. E O X:103+£0.5bp; | Xand Y
Y:112+0.5bp Y:106+ Y:109+0.5bp
THO1 Green | 170+0.5bp to ).5bp to 166+£0.5bpto | 5t0 10
’ 190+0.5bp +0.5bp 187+0.5bp
TPOX Green | 218+0. pr 212+0.5bp to 215£0.5bpto | 61t0 13
247+0.5 8 240+0.5bp 243+0.5bp
CSF1PO Green %bp to 277+0.51bp to | 280+0.51bpto | 6to 15
Sbp 313+0.5bp 317+0.5bp
Cly
Y :
D7S820 Y & 260+0.5bp to 254+0.5bp to 256£0.5bpto | 6to 15
29440.5bp 290+0.5bp 292+0.5bp

The above values might expand if additional alleles are discovered for the various loci.
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Powerplex 16 loci and size ranges

Powerplex 16 Color Size Range 3100 ILS 600 Std. Allele range in
' Ladder
D3S1358 blue 109+0.5bp to 142+0.5bp 12 to 20
THO1 blue 152+0.5bp to 190+0.5bp | 410133
D21S11 blue 198+0.5bp to 255+0.5bp 24 to 38
D18S51 blue 284+0.5bp to 358+0.5bp 8 to 27
Penta E blue 37540.5bp to 472+0.5bp 5 t\Q@
v
D5S818 green 11320.5bp to 150+0.5bp \7& 6
D13S317 green 172+0.5bp to 204+0.5bp (h\ 7to 15
\ 4
D7S820 green 212+0.5bp to 244i0.5bp§ 6to 14
D16S539 green 262+0.5bp to 302 w 5to 15
CSF1PO green 317+0.5bp to .obp 6to 15
ALY
Penta D green 168+0.5bpgdo 4Bi0.5bp 22t0 17
Amelogenin yellow X:10 @P; Xand Y |
1 Y:NO0+0.5bp
\W ¢
VWA yellow  { @Z30.5bp to 170+0.5bp 10 to 22
D8S1179 yeugb\g(;zio.%p to 246+0.5bp 71018
TPOX y@@ 261+0.5bp to 289+0.5bp 6to 13
N
FGA ellow 320+0.5bp to 444+0.5bp 16 to 46.2

The above values might expand if additional alleles are discovered for the various loci.
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Genotyper Macro Filter functions

Date: April 4, 2004

Cofiler | Allele filters Ladder lanes only
Locus Stutter filter Stutter Filter Background Filter

377 and 310 (in 3100 (ABI (All platforms

house values) default) ABI default)
D3S1358 15% 11% 20%
D16S539 15% 13% {-15%
&5 #
Amelogenin none none . @ 25%
CSF1PO " none 9% N
THO!1 none 6% § fZ$ 25%
TPOX none 6% 25%
D75820 15% ) 25%
: ' "4

Profiler Plus Allele Filters lE Ladder lanes only
Locus Stutter g‘& Stutter Filter Background Filter

377 3 n 3100 (ABI (All platforms

hous ues) default) ABI default)
o

D3S1358 { @ 11% 20%

\
VWA é? 15% 11% 25%
FGA & - 13% 11% 30%
Amelo genii none none 40%
D18S51 15% 16% 10%
D21S11 15% 13% 20%
D8S1179 15% 12% 30%
D5S818 15% 10% 25%
D13S317 11% 10% 25%
D7S820 1% 9% 25%

‘The Amelogenin category for both Cofiler and Profiler Plus does not have a stutter filter because
it is not a repeat. However, it does have a locus filter of 3%, For 377 and 310 the Macro
additionally applies a 10% background filter.
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The PowerPlex 16 Macro contains the following filter functions described in table format (all

values Promega default settings):

Date: April 4, 2004

\6
)
o

Locus Stutter Filter Ladder Filter
D3S1358 11% 30%
THO!1 5% 20%
D21Sl11 18% 30%
D18S51 11% 30%
Penta E 10% 20%
D5S818 9% 30%
D138317 10% 20% é‘
D75820 8% %%E
D16S539 10% QY
CSF1PO 8% y 20%
Penta D s T 20%
Amel non \V 20%
VWA ‘15 20%
D8S1179 ’\\N% 20%
TPOX (\')Q‘ 5% 20%
FGA V{% 12% 30%

A\J

A 15% backgfound filter was added to the Macro based on in house validation.

See Y M1 Genotyper section for Y M1 filter functions.
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