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EXTRACTION AND QUANTITATION OF DNA FROM
BIOLOGICAL MATERIALS

The methods delineated here assume prior training in and familiarity with forensic DNA typing.

Because not all forensic situations may be foreseen, changes may occasionally be made to these
methods at the analyst’s discretion in order to accommodate a particular sample,

Reagents are listed in Appendix B




A, ORGANIC EXTRACTION OF DNA FROM BIOLOGICAL MATERIALS

There may be cases in which these volumes might be altered proportionately to accommodate the
size of the sample.

1. Cut a stain into medium-sized pieces and piace the pieces into a 1.5 mL tube.

+ Biological material deposited on a hard or bulky substrate should be scraped or swabbed as
appropriate and placed in a 1.5 mL tube.

* Place approximately 0.5-1.0 cm of hair root into a 1.5 mL tube. A similar size portion of the
adjacent shaft should also be extracted separately.

» Pulp from teeth should be scraped out, or if necessary, the tooth may be crushed and placed
directly into a 1.5 mL tube. Insoluble material should be spun out prior to phenol extraction,

* Bone should be shaved, crushed or sawed and placed directly into a 1.5 ml@lbe Insoluble
material should be spun out prior to phenol extraction, ’\O

Samples not described here should be treated as deemed appropriat ‘the experience of the analyst,
S

2. Add 400 pL stain extraction buffer (SEB). O
Add 200 pg Proteinase K (Pro K). (10 pL of 20 mg/mL ocf@ uL of 10 mg/mL).
For hairs add 3 mg of DTT.
Ensure that the sample is in the liquid. << C)OQ &

3. Incubate at 56°C for ~2 hours. Q/%
0@

O
4, Add an additional 200 pg Pro K to the tug

5. Incubate at 56°C for another 4 t our; @or fi prepared reference bloodstains, this
second incubation may be shorte 2@

NOTE: Alternately, perfor % es io vermght followed by addition of more Pro K and a
short incubation the foli

6. Recover the maxitmym amount ar DNA~containing digest solution by removing any
substrate: first agitdte, squeeze outas much liquid as possible, then “piggyback” * as necessary. If
fine msolubie present, remember to spin this digest solution and save the supernatant,

*Piggyback”: Place fabric pieces or other substrate material in a spin basket, cap and spin ~5
minutes in microfuge. Remove the cuttings and basket and recap tube. (Alternatively, punch several
holes in the lid of the microfuge tube and place the pieces in the lid. Cover the lid and contents tightly
with a piece of parafilm. Spin 5 minutes in microfuge. Remove the cuttings and cap and place a new
cap on the tube.)
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7. To this digest solution add an equal volume (typically 400 uL) phenol/chloroform/isoamyl alcohol,
(Draw this organic reagent from the middle of its container, avoiding the separate layer at the
meniscus.} Gently invert the tube by hand to achieve a milky emulsion in the tube. Spin the tube

to achieve phase separation and compression of the interface (typically 2-5 minutes).

8. Transfer aqueous phase (top layer) to a new tube without disturbing the interface,

9. Do additional organic extractions as in step 7 until the interface is clean and the aqueous phase
clear, then do one more extraction (usually 2-3 extractions total is sufficient). )
<

The results of organic extraction may vary depending on the condition ot&&’sample. The analyst
should use his/her judgment in continuing to process the sample. Sometimes it is desirable to
perform subsequent extractions with pure chloroform or butanol, e@o remove residual phenol
or reduce the sample volume. O

2
10. Pipette about ~1.7 mL TE™ into each labeled Centrico@ﬁ)t. d the sampie (aq. phase from
the fast phenol extract) and spin 20 minutes at 1000 XQO

11. Do two additional washes with 2 mL TE™, 'E\ 1ddl®\va:w§ime may be shortened to 10

minutes. QO 0
12. Collect retentate into cup by mvertmg\@entr @ iining 2 minutes at 500 x g. (If a
Centricon 100 is not available, the s pr. ated with EtOH, See Appendix A).

13. Transfer retentate to microfta@tub,%@p égﬁing the amount recovered. This sample may be
used for both RFLP and PC&@ ly \/

Proceed to: ;
D. TEST GEL F SSES E QUALITY AND QUANTITY OF DNA ISOLATED
FROM BODY STAIN 5

E. SLOTQL@T FOR ASSESSING THE QUANTITY OF HUMAN DNA

TAnother microfiltration device such as a Microcon filtration unit may be substituted for the
Centricon 100.




B. DIFFERENTIAL EXTRACTION PROTOCOL FOR BODY FLUID/SEMEN MIXTURES

There may be cases in which these volumes might be altered to accommodate the size of the sample.
At times, it may be acceptable to skip the PBS soak and begin with step 5, e.g. where hospital slides
are available for evaluation or where additional material is being extracted.

1. Cut the substrate into medium-sized pieces and place the pieces into a 1.5 mL tube or spin basket
bottom.

2. Incubate in 400 pL PBS for ~1 hour at 4°C,

3. Vortex 15-30 seconds to loosen cells. Agitate substrate and remove. “Piggyback™* as necessary
for maximum fluid and loose cell recovery. Save the substrate for step 5. If nocj)xggyback” is used,
spin the fluid with loosened cells in a microfuge for ~5 minutes. Carefully r @ovc all except ~50 uL
of the supernatant (aqueous extract) and store at -20°C. \4\

4. Resuspend the cellular pellet in the ~50 pL of liquid remaining, ﬁﬁemove 3 uL to a microscope
slide. Heat dry these slides. \O

5. Replace the substrate from the sample from step 3 into {1@% Eé*

Add: 400 mL stain extraction buffer. %&) é&

10 1L Pro K (20 mg/mL), or 20 uL of (10 m

Incubate ~1 hour at 56°C. Gentle agitation ié@nss@ \>®
Meanwhile, stain slides as fol@vs an&aé«}mcrosmpwaﬂy

Stain sample area with Fﬁllear\\f@{ %o 10-15 minutes.

Rinse gently w1th
Stain with picr ocalﬁsi}ne R/%{on for ~10 seconds,
Rinse with NI\
5 }&
6. Vortex 15-30 se sino sen sperm cells. Treat as in Step 3, to remove substrate and
spin down sper s. Prepare sepafate tubes to receive e, cell fraction and to save the substrate.
S

* “Plggybgk” Place fabric pieces or other substrate material in a spin basket, cap and spin ~5
minutes in microfuge. Remove the cuttings and basket and recap tube. (Alternatively, punch several
holes in the lid of the microfuge tube and place the pieces in the lid. Cover the lid and contents tightly
with a piece of parafilm. Spin 5 minutes in microfuge. Remove the cuttings and cap and place a new
cap on the tube.)
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7. Carefully transfer all except 50 pL of the supernatant (epithelial cell fraction) to a separate labeled
tube and reserve, The e. cell fraction may be returned to 56°C incubation while steps 8 and 9 are
performed.

8. Add 400-1000 pL PBS, gently resuspend the sperm pellet and microfuge 3-5 minutes. Carefully
remove all except ~50 pL of the supernatant and discard.

Repeat this wash step, leaving 50 UL of the supernatant each time.

The number of washes may be varied at the analyst's discretion depending on the condition of the
sample, A total of 3 washes is usually adequate.* )
N

*In cases where a high ¢. cell count is observed upon initial microscopic a@sis or the ratio of . cells to
sperm is high, a greater number of washes is generally desirable to re e free e.cell DNA from the
remaining sperm cell pellet. This must be balanced against the pote.nl@ loss of sperm to lysis during each wash.
The number of washes will generally be between 3 and 5 and the @)mc of each wash can vary from about 400
to 1000 uL, deperdding on the circumstances described abovc

9. After the last wash, mix the remaining ~50 uL as @% d remove 3 pL to a
microscope slide. Heat dry these slides. Slide stamn and gh should be performed as in
step 5 above. If e. cells remain, steps may be ta e residual e.cells in the sperm
pellet. See Appendix A, QO é\

10. Prepare a master-mix containing th ov&‘g. or .g{perm pellet sample plus one:

400 pL stain extraction bu
200 pg Pro K (20 L of

3 mg fresh DTT.
Add 410 uL or 420 pL of tl&&ast@nx &h sperm pellet tube and incubate at 56°C ~2 hours,

1 of 20 mg/mL).

11. Add another 200 @ %cell fraction tube and sperm fraction tube and continue
incubating at 56° C ther 4to01

NOTE: Alte@ty, perform the first digestion overnight, followed by addition of more Pro K and a
short mcl@&on the following day.

12. Continue extraction procedure from Section A, Step 7.




C. CHELEX EXTRACTION OF DNA FROM BLOODSTAINS

1. Cut a stain into medium-sized pieces and combine with 1 mL of sterile distilled waterina 1.5 mL
microfuge tube. Mix gently.

2. Incubate at room temperature for 15 to 30 minutes, Mix occasionally by inversion or gentle
rotation.

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

4, Carefully remove supernatant (all but 20 to 30 pL or enough to cover the substrate), and discard.
Leave the substrate in the tube with the pellet.

5. Add 200 pL of 5% Chelex (w/v in sterile distilled water). Use a P-1000 @ﬁ‘;?te’ stirring with the
tip to evenly disperse the Chelex resin before pipetting. 4

6. Incubate at 56°C for 30 minutes, %Q

7. Vortex at high speed for 5 to 10 seconds. {\
\Q Q*
C)O

8. Incubate in a boiling water bath for 8 minutes. Q &
9. Vortex at high speed for 5 to 10 seconds. \\Q @ Q/

10. Spin in a microfuge for 3 minutes at ma&um @éd Q)BBOO to 15,000 x g).

Proceed to: (O b Q

E. SLOT BLOT FOR ASSE 2@ TITY OF HUMAN DNA
In case of extremely minut @p % n may be omitted. The sample may be concentrated
using either mlcroﬁltrathe alc ation (See Appendix A).

@ <b
Q‘OQ




APPENDIX A
ETHANOL PRECIPITATION of DNA
Add 2.5 volumes of cold absolute EtOH to the sample and mix by hand,
Incubate at -20°C for 15-30 minutes.
Spin tube in microfuge 15-30 minutes, Decant the alcohol.

Rinse pellet with an equal volume of room temperature 70% EtOH. Spin fo 6®%mutes
Remove as much of the EtOH as possible. \

Spin tube in Speed-Vac the minimum time necessary to remove r@gu%ning alcohol. This
should take about 2-5 minutes. (Alternatively, rinse with abso@ EtOH and drain over
paper towels for 15-30 minutes.) {\

<

Add 30 pL TE™ to the tube and place at 56°C for ~1 hog@%hss Qﬁ(@DNA Be sure that
the liquid is distributed around the tube and subseql% y sp@o t@ ttom.

O

OPTIONAL EXTRA DIGESTION P I ELLS IN DIFFERENTIAL
EXTRACTION

In protocol “B”, insert at the %croscoplc examination of the washed
sperm pellet:

Repeat the digestion by @l @Q? Q) 400pL of SEB and 10 pL of Pro K (20 mg/mL)
to the tubes contam@.'g’ sperm pell

Incubate ~30 Qtes. Microfuge 3-5 minutes and transfer all but ~50 pL of the supernatant
(e. cell fragtid“2") to a new tube, This e. cell fraction “2” should be reserved, but is likely
to contain a mixture of e.cell and sperm DNA, so may not be useful for analysis.

Wash sperm pellet several times as described above, leaving 50 uL after the last wash,

Resuspend the sperm pellet in the 50 pL. and repeat the microscopic examination to check
for the presence of residual e. cells.

Continue the differential extraction protocol at step 10,
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EXTRACTION OF SULFUR DYES FROM DNA ISOLATED FROM BIOLOGICAL
MATERIALS ON DENIM

Bead Preparation (sufficient for ~3 samples);
1. Hydrate an ~100 gL equivalent of dry, thiopropyl-activated Sepharose % gma T-8387
or equivalent) beads in 1 mL of sterile dH,0 for ~5 minutes at room erature, mixing

occasionally by inversion.

2. Microfuge ~2 minutes to pellet the beads and discard the \atant Wash three times
with 1 mL of sterile dH,0 discarding the supernatant aﬁer

3. Add an equal volume of sterile dH,0 to the pellet&bea s d thoroughly and
transfer a 200 pL aliquot, using a large bore plpqt@) e microfuge tube for
each sample, Microfuge the aliquot for 2 mmut pernatant. The volume

of the hydrated beads should be ~100 xL. Q

Dye Extraction: \fb b O

4, Add the ~400 pL aqueous p, @(aﬁ@ laé&gamc extractlon) to the pelleted beads
(from step 3 above), mcub om temperature, mixing occasionally by

inversion. Note: If dye i ’% concentrated sample (i.e. post-Centricon),
bring volume up to ~40§l 6@\

making sure t id bead carry-over. Note: If the sample is to be Centricon filtered after
dye extracti supernatant can be transferred directly to Centricon 100 previously loaded
with ~1.5 TE*

5. Microfuge foréﬁmtes to pe@ the beads. Transfer the supernatant to a clean tube

6. Wash the beads with an equal volume (~100 pL) of TE* for 5 minutes at room
temperature, mixing occasionally by inversion. Microfuge for 5 minutes to pellet the beads
and combine this bead-free supernatant with the supernatant from step 5.

7. If filtering by Centricon 100, continue from Section A, step 10.

Proceed to:

D. YIELD GEL FOR ASSESSING THE QUALITY AND QUANTITY OF DNA
or

E. SLOT BLOT FOR ASSESSING THE QUANTITY OF HUMAN DNA




CHELEX DIFFERENTIAL LYSIS AND EXTRACTION FROM VAGINAL SWABS
AND SEMEN STAINS
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Dissect swab or fabric into thirds (when possible) using a clean or disposable scalpel. Use a clean
cutting surface for each different sample.

Pipette 1 mL of sterile distilled water into a sterile 1.5 mL microcentrifuge tube. Add swab or

fabric cutting, : S

<
O

Incubate at room temperature for 30 minutes, 6
<
Vortex for 10 seconds, or twirl for 2 minutes with toothpiclé)&gitate the cells off the substrate.

A\
Punch holes in the microcentrifuge tube lid, then use a t(&%ﬁpick or sterile pipette tip to move the
swab or fabric to the lid. Centrifuge the sample in@ﬂﬁcr trifuge for 1 minute at maximum

speed (10,000 to 15,000 g). &° STK

It is advisable not to discard the substr@gntil \'ro %ic analysis (Step 8) shows that the
sample contains sperm. Store swab, G fa in rile tube. If sperm are not visible
microscopically, re-extract substraté re \@5

XS

0

(Step 2-4), N\
ep \(b‘ . QO
a

Without disturbing the pelle g%ov d all but 50 uL (or twice the volume of the pellet,
whichever is greater) of't 1pe tadsi sterile Pasteur pipette or the tip of a sterile I mL

disposable pipette, sca nd the pellet in the remaining 50 L by stirring it with
a sterile pipette tip. E(\ 3 contains epithelial cells and sperm cells, and is called
the cell debris pdilet. 0 Q)

<

Remove ut 3 4L of the resuspended sample and spot on a glass microscope slide for
exami . Perform Christmas tree stain.

NOTE: If epithelial cells are detected, proceed with differential lysis procedure beginning
with Step 9. If no epithelial cells are observed, the differential lysis procedure may be omitted,
and the sample may be processed beginning with Step 17. If there are no sperm cells present,
an option is to extract substrate more vigorously (Steps 2,3 and 4), or use Proteinase K to aid
in the inifial extraction, (See Below)

Optional treatment of substrate by Cal DOJ: To substrate, add 400 uL digest buffer and 10
#L of 20 mg/ml Proteinase K. Incubate 1 hour at 56°C. Loosen cells, spin using piggy-back
arrangement to separate substrate from liquid and cells, Save the supernatant leaving 50 uL
on the pellet. Examine 3uL as in step 8. This pellet gets combined with the original pellet at
step 13. '



CHELEX DIFFERENTIAL LYSIS AND EXTRACTION FROM VAGINAL SWABS
AND SEMEN STAINS
Page 2

9. Add 150 L TE™ to the cell debris pellet. Add 2 L Proteinase K(10 mg/mL). Mix gently.
10.  Incubate at 37°C for 1 hour to lyse the epithelial cells,

11.  Spin in a microcentrifuge for 5 minutes at maximum speed (10,000 - 15,000 g). The resultant

pellet is called the sperm pellet, @@

12, Add 150 uL of the supernatant to 50 uL of 20% Chelex in a fre \SJS mL microcentrifuge
tube. SAVE FOR EPITHELIAL DNA ANALYSIS, BEG%%@&G WITH STEP 19,

13, Wash the pellet as follows: Resuspend the pellet in 0.5 il Digest Buffer. Vortex briefly.
Spin in a microcentrifuge for 5 minutes at maximum d. Remove all but 50 UL of the
supernatant and discard the supernatant. \Q Q

O

O
14, Repeat wash Step 13 and additional 1 to 2 ti <§ & i i@vash steps are recommended

when the ratio of sperm to epithelial cell iSlow. @
AR

N
s: @Qspend the pellet in 1 mL water. Vortex

tes@bymaximum speed. Remove all but 50 uL of

15.  Wash once with sterile distilled water s fo
briefly. Spin in a microcentrifug ’fé’ 5

the supernatant and discard t@{) t.
N
scope

16, Resuspend the pellet by s@gn \Qﬁgg;?ﬁle pipette tip. Remove 3 uL of the resuspended

ide for examination, Perform Christmas tree stain,

sample and spot on {é@s i

s% O
17.  Add 150 uL of 5% heg‘}o pproximately 50 4L of resuspended sperm pellet. Add 2
uL ofProtei@é K(10mg/nil) ¥nd 7 uL of | M DTT,

18. Vorteg@p%elial fractions and sperm samples for 10 seconds. Spin in a microcentrifuge for 3
secofds.

19. Incubate all fractions at 56°C for 1 hour,
20. Vortex tubes for 10 seconds.
21, Incubate samples in boiling water for 8 minutes.

22. Vortex tubes for 10 seconds.



CHELEX DIFFERENTIAL LYSIS AND EXTRACTION FROM VAGINAL SWABS
AND SEMEN STAINS
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23, Spinin a microcentrifuge for 3 minutes.

24,  Estimate the amount of DNA in samples,

25.  The samples are now ready for PCR amplification.

26.  Store samples at 4°C or frozen, Prior to reuse of these samples for anéﬁ.ljﬁcation, repeat

Steps 22 and 23, A\O
%e}
é\O
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ORGANIC EXTRACTION OF WHOLE BLOOD/BLOODSTAINS

Page 1

1.

10.

- 11,

Pipette 0.5 mL Digest Buffer into a sterile 1.5 mL microcentrifuge tube.
Add one of the following and mix.

a. 10 to 50 L whole blood
b. 2 to 10 uL buffy coat
¢. 1em?blood stain

9
NOTE: When working with bloodstains, an initial soak in. QQ

1 mL of deionized water is recommended, \4
Add 15 uL of 10mg/mL Proteinase K solution, to a final co c%t?tration of about 0.3 mg/ml.
Mix, @\

Incubate at 56°C for at least 1 hour. For evidence es it¥Srecommended that digestion
continue for a minimum of 6 hours. Digestion @ e overnight, but more than

24 hours is not recommended.
\c}” > &

If a cloth or other substrate is present sev @ the lid of the tube using a clean
needle. Usmg a disposable pipette ti oothpick, place the substrate in the
lid and spin for 5 minutes to collevggld i the cutting, Remove the cutting, and
place a new cap on the tube, C'O\ \@ %

Add 0.5 mL buffered phngP h@?r@uhm to the 0.5 mL lysed and digested cells.
Vortex for 15 se &i &g@l rocentnfuge for 5 minutes. Repeat steps 5 and 6 as

necessary; aque clear and the interface clean, For each repeat, transfer
upper layer tck h tube.

0 tio e a sterile pipette tip to transfer the upper aqueous phase to a fresh sterile 1.5
ctocentrifuge tube. Add 0.5 mL Chloroform. Vortex 10 to 15 seconds. Spinin a

nucrocentnfuge for 5 minutes.

Transfer the upper aqueous phase to the upper chamber of Centricon tube.
Bring final volume to the 2 ml mark on the tube with TE™,

Centrifuge tubes at 1000 x g for 20 minutes in the Hermle Centriﬁlge.

Discard the liquid in the lower chamber; add 2 ml TE* to the upper chamber of the Centricon
device.



ORGANIC EXTRACTION OF WHOLE BLOOD/BLOODSTAINS
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12.  Centrifuge as in Step 10.

13.  Repeat TE* washes (Steps 9-12) two times, for a total of
3 washes. After the last wash cycle, collect the approximately 40uL concentrated DNA
sample (as per Centricon instructions) by inverting the upper reservoir into the provided
retentate cup and centrifuging at 500 x g for 2 minutes to transfer concentrate into cup. Label
the retentate cup. Transfer to 1.5 ml Eppendorf tube estimating volume as you transfer.
Should be 15-20uL. (Use SuL pipette, count as you transfer.) The sample is now ready for
amplification. Store the sample at 2 to 8°C or freeze at ~20° until ree&o perform PCR.

R\
o
.\0

3097
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CHELEX EXTRACTION FROM WHOLE BLOOD/BLOODSTAINS

1. Add 3 uL whole blood or a bloodstain approximately 3 mm by 3 mm to a sterile 1.5 mL
microcentrifuge tube. Pipette 1 mL sterile distilled water (or PBS) into the tube. Vortex 2
seconds,

2. Incubate at room temperature for 15-30 minutes. Mix occasionally by inversion or Vortex.
Vortex S seconds.

3. Spin in a microcentrifuge for 3 minutes at maximum speed (10,000-15,000 g).

4, Without disturbing the pellet, carefully remove and discard the supqufant leaving enough
behind to cover the pellet without disturbing it. If the sample is t&bodstain, leave the fabric
substrate in the tube with the pellet. %Q

5. Add 200 pL 5% Chelex. (Use P-1000 pipette, use tip t%&'& Chelex before pipetting).

(\
6. Incubate at 56°C for 30 minutes. \Q Qﬁ
< K
7. Vortex at high speed 5 to 10 seconds. Q@ x é
SIS
8. Incubate in a boiling water bath for BQQmEiQ} 0
9. Vortex at high speed for 5 to Q@%nc&\o 0()C)
<
10. Spinina nﬁcrocentriﬂxg;c(\fgr? & S ﬁamimum speed (10,000-15,000 g).
X g/

11.  Quantitate the DN{\&{QheO @?n@;y .

12.  The sample is 09 read&;r @%CR amplification process. Take supernatant, avoiding
Chelex bea%s’fin bottom,

13 Stﬂ(ﬁﬁ@?emainder of the supernatant at 2-8°C or frozen. To re-use, thaw and repeat Steps
9 0.

3047

Adf)pted:



PCR SETUP -- PM DQA1

Turn on the thermal cycler

1.

Make appropriate dilutions of samples to total 20 uuL using sterile water. (Sample prep:
Chelex ext: vortex and centrifuge 3 min. at max).

Remove tubes containing 40 uL of reaction mixture from main serology refrigerator. SPIN
TO REMOVE CONDENSATION.

Label these tubes with sample numbers plus amplification @ and e controls.

Add 40 uL of primer reagent (already containing 4% BSA) to the reaction mixture tubes,
pipetting against the side to minimize mixing. @6

At this time, you have 20 minutes to complete the sample setup f{,&\q{]pliﬁcaﬁon.

Add two drops of mineral oil to the tubes, cap each tube 100@%

N\
Add 20 uL of sample, 20 uL of DNA for @ amp cont nd 20 uL of sterile H,0 for neg.
Amp control to the appropriately labeled tubes. W RAL OIL LAYER)

Place tubes into cardboard tray, and take mt%)%dg\'@m@mphﬁcanon

documentation, Push “FILE 40" the ‘EN en push “START”, Watch the first
cycle to ensure instrument is pro %}1 e amplification takes approximately 2.5
hours. When the process is e& s&s will be held at 4 degrees until they are

removed,

Place samples into wells, checking th @b aregfg\tl:g&&abes. Use worksheet for

© O
E}(b o&\g’

Adopted: i')/ a1




QUANTIBLOT HUMAN DNA QUANTITATION KIT

This kit is available through Perkin-Elmer (part no. N808-0114), The procedure is based on the
hybridization of a biotinylated oligonucleotide probe to DNA samples immobilized on a nylon
membrane. The probe included in this kit is complementary to a primate specific alpha satellite DNA
sequence at the locus D17Z1,

A. PREPARATION OF DNA STANDARDS:

1. Label seven 0.5 mL autoclaved GeneAmp PCR Reaction Tubes A thfough G.

2. Vortex the DNA Standard A to mix it thoroughly.

3. Transfer 120 uL of DNA Standard A into the tube labeled A. @6

4. Aliquot 60 uL of TE** Buffer into each of the six remaining tube(lébce)led B through G.

5. Add 60 uL of DNA Standard A (tube A) to the 60 uL. of ’]@%uﬂ'er intube B. Vortex to
mix thoroughly, @

6. Add 60 uL of diluted DNA Standard B (tube B t@ﬁ% G&Q, £ TE* Buffer in tube C.
Vortex to mix thoroughly.

7. Add 60 uL of diluted DNA Standard C %1& C{{sgh @ﬁ of TE* Buffer in tube D.

Vortex to mix thoroughly.
Q

8. Continue the serial dilution thrq{r'@-tubba‘ QO

<
The concentrations of human DNACs list \IWQ/

DNA STANDARD &(} ONCENTRATION "QUANTITY DNA/SUL
g 60 O (ng/uL) (ng)
A ’& ) ,\Q) 2 10
B - 1 5
OKQ‘ 0.5 2.5
I 0.25 1.25
E 0.125 0.625
F 0.0625 03125
G 0.03125 | 0.15625

Each hybridization reaction must include the following ten control samples: seven DNA Standards,
~ ‘the two DNA Calibrators and one blank (spotting solution only). DNA Calibrators are provided as an
internal control for DNA standard performance,

2/(a]
Adopted:




B. SLOT BLOTTING/IMMOBILIZATION OF DNA

1.

Determine the number of samples to be analyzed including the seven Human DNA Standards
(A through G), the DNA Calibrators 1 and 2 (provided in Kit), and the one blank (Spotting
solution only). Aliquot 150 uL of Spotting solution into a new 0.5 mL GeneAmp PCR.
Reaction Tube for each sample. :

Label seven of the tubes containing 150 ul. Spotting Solution as follows; A,B,CD,E,F and G
and label two of the tubes containing 150 uL of Spotting Solution as follows: DNA Calibrator
1 and DNA Calibrator 2. Label one tube “blank.”

Vortex the seven DNA standards and the two DNA Calibrators. Add 5 uL of each solution to
the corresponding labeled tube containing 150 uL. of Spotting Solution,

Add 1 to 5 uL of each test sample DNA to the remaining tubes co&t@.ﬁmg 150 uL of Spotting
Solution.

Cut a piece of Biodyne B membrane 11.0 x 7.9 cm. Cuta %1 notch in the upper right
corner of the membrane to mark orientation. Place th \nbrane in approximately 50 mL of
Pre-Wetting Solution. Incubate at room temperatur thO minutes.

Place the membrane on the gasket of the slot b& app@ﬁs, place the top plate of the
slot blot apparatus on top of the membrane um source, Turn off the sample
vacuum and tum on the clamp vacuum. &h n@. op to ensure a tight seal.

Pipet each sample (approximately @ UL)} ent well of the slot blot apparatus.
Slowly dispense each sample di g) of each well of the slot blot apparatus
ensuring that the pipet t1p is aﬁgoxe@b above the membrane.

After all samples hav pi m@he wells of the slot blot apparatus, slowly turn on
the sample vacuu @va acuum on until all of the samples have been drawn
through the mem Jy y 30 seconds). Inspect each well that contains a sample
fora umform the sample vacuum and clamp vacuum.

stassem@qm slot blot apparatus and remove the membrane. Proceed without delay to

hyba ion,

Adopted:



C. DNA HYBRIDIZATION

Warm the hybridization solution and the wash solution to between 37°C and 50°C in the water bath,
All solids must be in sofution before use. Mix well, Turn on rotating water bath, set to 50°C.

1,

Pre-hybridization: Transfer the membrane to 100 mL of pre-warmed Hybridization Solution.
Add 5 mL of 30% H,0, Place lid on the container. Use a weight to keep tray from floating
in the water bath. Rotate in a 50°C (+/-1°) water bath (50 to 60 rpm) for 15 minutes (+/-2
minutes). Pour off the solution.

Hybridization: Add 30 mL of Hybridization Solution to the tray containing the membrane,
Tilt the tray to one side and add 20 uL of QuantiBlot D17Z1 Probe to the Hybridization
Solution. Place lid on the tray. Rotate in & 50°C(+/-1°) water bath (50 to 60 rpm) for 20

minutes (+/- 2 minutes). Pour off solution. e

)
Rinse membrane briefly in approximately 100 mL of pre—wannedQ)’ash Solution by rocking
the tray for several seconds. Pour off the solution, %

Stringent Wash/Conjugation: Add 30 mL of the pre-v@med Wash Solution to the ™~
Hybridization Tray. Tilt the tray to one side and ad nzyme Conjugate: HRP-SA to
the 30 mL of Wash Solution. Place lid on tray. ei Q °C(+/- 1°) water bath (50 to
60 rpm) for 10 minutes (+/- 1 minute). Pour 0 e s(}%

Rinse the membrane thoroughly for 1 mfahe a@ y 100 mL of pre-warmed Wash
Solution by rocking the tray or rotati rbit er (100-125 rpm) at room
temperature, Pour off the solutloq\'@mse\ 6 minute. Pour off the solution,

Wash the membrane by addin pr %ﬁﬁ) mL of pre-warmed Wash Solution to the
tray. Place the lid on the t @ temperature on an orbital shaker (100 to 125
rpm) for 15 minutes, g

Rinse the membr 3{\9 of Citrate Buffer by rocking the tray. Pour off the
solution,

Q‘OQ
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D. DETECTION STEPS

1.

Prepare the Color Development Solution no more than 10 minutes before use. Add the
following reagents in the order listed to a glass flask and mix thoroughly by swirling. Do not

~ vortex, To 30 mL of Citrate Buffer add 1.5 mL of Chromogen: TMB Solution and 30 uL of

3% H,0, (or 3 uL of 30% H,0,).

Add Color Developmeﬁt Solution to the membrane in the tray. Cover the tray with lid to
protect the membrane from strong light. -

Shake at room temperature on an orbital shaker (50 to 60 rpm) for 20 to 30 minutes.

Remove tray from shaker, pour off liquid. 5
Stop the color development by washing in deionized water (100 mL%; hake for 5 to 10
minutes (50 to 60 rpm) with the lid on the tray. Repeat for a toé@ three washes.

Photograph the membrane when it is wet. 'O
- N

Adopted:



PM + DQA1 PCR AMPLIFICATION PROTOCOL

This analysis.is performed usnﬁg the Amplitype ® PM + DQA1 Amplification and Typing Kit from
Perkin-Efmer. Using a dedicated pipetter and working in the biological hood, put ahquots of
40puL of Reaction Mix from the kit into GeneAmp@ tubes. Store in the refrigerator.

(Turn on the Thermal Cycler. Work in the blologxcal hood to set up the amplification tubes )

1, Make appropriate dilutions of samples to total 20 uL using sterile water. (Sample prep:
for Chelex extract vortex and centrifuge 3 min. at max g ). The samples will typically
contain 1-10 ng of DNA.

2. Remove tubes contammg 40 uL of reaction mixture from the refnger@gf Pulse spin to

ensure all liquid contents in bottom of tube. \A\
3. Label these tubes with sample numbers plus amplification @G}&e controls.
. O
4, Prepare master mix for all tubes plus one : (\ \
40 pL of primer reagent \Q
0.4 uL. of 4 % BSA
Add 40 pL of this master-mix to each reactlo Qb@ettmg against the side to
minimize mixing, , Q @
\

5. Atthis tlme, the amphﬂcatxon set-upQust be\;@)ﬂn wnthm 20 minutes,

6.  Addtwo drops of mmerai 011(130\% tub@, B&l tube loosely.

7. Add 20 uL of each sam 0 % std. for @ amp control, and 20 pL of sterile
H,0 for e amp contr%@ the y labeled tubes. (BELOW MINERAL OIL )

8. Place tubes into édb 6@%5% take into product room for amplification.

9, Place sam mto wells, cl@ung that lids are tightly on tubes. Use worksheet for
docu ‘éﬁ ion. Start the amplification program: Push “FILE 40" then “ENTER” and then
T” Watch the first cycle to ensure instrument is properly functioning, The

rec ended amplification conditions for this kit are 32 cycles as follows:
' 94°C denaturation for 1 minute

60°C annealing for 30 seconds

72 °C extension for 30 seconds

-After the last cycle, extend at 72°C for 7-minutes; then hold at 4°C
~ The amplification takes approximately 2.5 hours. When the process is completed, the samples
will be held at 4 degrees until they are removed.

- Adopted:__/ 5;/ 77
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PRODUCT GEL PROTOCOL

1)

2)

3)

4

5)

6)

7

Remove 5 pL amplified DNA and combine with 2uL loading buffer, The loading buffer is
placed into the tube first. Mix the sample and loading buffer with the pipet tip.

Add 5pL of 100ng/pL GIBCO BRL 123 ladder to 2uL of loading buffer. (To prepare a
100ng/uL ladder, dilute the 1ng/uL. GIBCO BRL product 10pL + 90pL DI H,0).

Prepare a 4% gel

a)Follow directions in reagent preparation book to prepare 4% Nu SQ@ agarose gel in
1X TBE buffer, Add EtBr: 5 uL of 10 mg/mL per 100 mL of b . Agarose is dis-
pensed into tubes containing 30-35ml each (one tube is used for-each product gel run).

b)Melt agarose in microwave on defrost for 2-3 min., checkibgfrequently.

c)Pour a 0.45 cm. thick gel with 8 tooth comb at one en.d ow to solidify about ' hr,

Pour enough .5X TBE mixed with ethidium bromidé\} tank to cover gel to about 2
mm, typically about 250 mL. (50uL of IOmgIthldnan ,glde in 1L of 0.5X TBE).

Set the voltage at 115v and run for an n;\@es oﬁ the dye has gone 2 cm. Run

towards the anode (red). O

Photograph the gel. (Six b@s} g@g Qnt in the control DNA lane and in samples
ssKK

Load the 123 bp ladder and the samples @\ ste&q,

in which the DNA was a :ﬁed If all six bands are present, proceed to DNA

hybridization.) 6(0 O(\ \/
‘\ \5(\ Q) O

\

Q‘OQ

Adopted; z’}"/ 7/

prelnewwpd 111397




PRODUCT GEL

1)

2

3)

4)

5)
6)

7

Remove 5ul amplified DNA and combine with 2ul loading buffer. The loading buffer is
placed into the tube first. Mix the sample and loading buffer with the pipet tip.

Add 5u1 of the 100ng/wl GIBCO BRL 123 ladder to the 241 of loading buffer. (To prepare a
100ng/ul ladder, dilute the 1ng/ud GIBCO BRL product 10u1 + 90u1 DI H,0).

Prepare a gel

a) Follow directions in reagent preparation book to prepare product gel. Agarose
dispensed into tubes containing a 30-35mi each (one tube is used for each product gel

) %

b) Heat on defrost for 2-3 min, in microwave, checking freque

<) Pour a 0.45 cm. thick gel with 8 tooth comb at one end. @bw to solidify about % hr.

Place enough .5X TBE mlxed with ethidium bromide into th@ank to cover gel to about 2 mm
(504! of 10mg/ml ethidium bromide in 1L of 0.5X TBEL_,\ se 250mL.

Load the 123 bp ladder in first well and then the @@les ,@;i or 7.5u1 on P20,
ll

as gone 2 cm, (Alternative

Set the voltage at 115v and run for 45-60 mi g qg{
s red - origin on right.

parameters from Washoe Co.: 135v for :Q\ n, (@

Photograph the gel, (Six bands sh
which the DNA was amplified s
hybridization.) Suggested s

e control DNA lane and in samples in
nds are present, proceed to DNA

n t@. U‘@mp intensity; £ 5.6, 1/8 sec

Check mfg. handbook from kltﬁgpec\'ﬁgn '<ouons on preparing reagents, etc.

S\\é O(\ O\/

}

Adopted:
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D. YIELD GEL FOR ASSESSING THE QUALITY AND QUANTITY OF DNA

A yield gel may be used by itself or in concert with other methods in order to assess the quality and
quantity of DNA. DNA at this stage has been through a microfiltration device such as a Centricon
100 or precipitated by EtOH and is in a volume of ~30 L.

1. Remove 2-3 uL of the DNA and combine with 1 uL bromophenol blue (B$B) loading buffer
solution. Or if using a commercial yield gel set of standards, dilute according to package insert.

2, Preparation of test gel: The size used and number of origins depends on the number of specimens

that one needs to test. Refer to Appendix B for the appropriate volume of agarose to achieve the
appropriate gel thickness for each size tray.

)
All gels use 1% LE agarose in 1X TBE buffer supplemented with 0.5 pg/ idium bromide (5 pL.

of 10 mg/mL EtBr per 100 mL of buffer). Alternatively, EtBr may be or%'ﬁ and the gel stained
after the run in a staining tray in the same concentration of EtBr. %Q

Prepare the appropriate volume of 1X TBE buffer.
Weigh out the appropriate amount of LE agarose into a@gﬁk or bottle,
Add the 1X TBE,

Heat to dissolve agarose. <<O C)OQ &

Add EtBr (if using).

Place an appropriate size comb into the g

When the temperature is ~60°C, pour Q@)se @Let stand until solid.
3. Pour 1X TBE buffer into eiectrophor rdé is r does not contain EtBr),

4, Place the gel into the tank with {5 el ﬁ%’b e cathodlc end. Enough buffer should be
present to cover the gel to a de %\ f -3\<g to Appendix B). Remove the comb.

5. Each DNA sample or s% ard \ﬁ)admg solution is pipetted into a separate well with
the gel submerged. ¢ well at the upper left side of the gel. Standards to be
included once on ex/gt;orngm incl

0-300 ng AHind 111 (previously heated to 65°C for 5
minutes) and 6 %@ h of a range of quantitation standards typically spanning 250-6 ng.

6. Run at Stant voltage of 100 volts. When the blue tracking dye has moved ~2 cm from the
origin, the run can be stopped.

7. Take a photograph of the gel on a UV transilluminator.

8. From the photograph, visually assess the quality and quantity of DNA in test specimens by
comparison with the DNA standards.




PRODUCT GEL PROTOCOL

1)

2)

3)

4)

3)

6)

7)

Remove 5 pL amplified DNA and combine with 2uL loading buffer. Mix the sample and
loading buffer with the pipet tip.

Add 5pL of 100ng/pL GIBCO BRL 123 ladder to 2puL of loading buffer, (To prepare a
100ng/pL ladder, dilute the 1pg/uL, GIBCO BRL ladder 10xL + 90uL DI H,0).

Prepare a 4% gel

a)Prepare 4% NuSieve 3:1 agarose gel in 1X TBE buffer.

b)Heat to dissolve agarose in microwave on defrost for 2-3 min, c\ﬁe%f(mg frequently.
Add EtBr: 5 pL of 10 mg/mL per 100 mL of buffer.

c)Pour a 0.45 cm. thick gel with 8 tooth comb at one end, #&v to solidify about % hr.

Remove the comb and pour enough 0.5X TBE into the@}c& to cover the gel to about 2
mm, typically about 250 mL. *

Set the voltage at 115v and run for 45- g mut{& \&ﬁe dye has gone at least 2 cm.

Run towards the anode (red). \Q) \>

Photograph the gel. (Six bam{(1 %e pr @ in the control DNA lane and in samples
in which the DNA was amp all six bands are present, proceed to DNA
hybridization.)

Load the 123 bp ladder and the samples from g(ep 1.

Q
QQ’@ °
O
QK
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E. SLOT BLOT FOR ASSESSING THE QUANTITY OF HUMAN DNA
USING QUANTITBLOT KIT

PREPARATION OF DNA STANDARDS:

1. Label seven 0.5 mL autoclaved microcentrifuge tubes A through G.

2. Vortex the DNA Standard A to mix it thoroughly, then spin down all fluid.

3. Transfer 20 pL of DNA Standard A into the tube labeled A.

4. Aliquot 10 uL of TE™ Buffer into each of the six remaining tubes labeled B through G.

5. Add 10 uL of DNA Standard A (tube A) to the 10 pL of TE* Buffer in 6@3% Mix thoroughly.

6. Add 10 pL of diluted DNA Standard B (tube B) to the 10 pL of %@Buﬂ‘er in tube C. Mix
thoroughly.

7. Continue the serial dilution through tube G.

8. Dilute the K562 human cell line standard using TE; QO&&?&L r storage as a stock solution.
For immediate use, dilute in two steps to 0.2 ng/% 4 100)

The concentrations of human DNA are hsten%@ \Q
T

DNA STANDARD g\@\l @ﬁ" QUANTITY DNA/5uL

L2 O (ng)

A RN 10

B Ar;}Q [ < \\v\ 1 5
C ri\\\v\c\ > G\Ov 0.5 2.5
S —

D ‘:\'A N ,QQ? 0.25 1.25

B 0.12 0.6
QKVF‘ 0.06 0.3
G 0.03 0.15
K562 cell line 0.2 1.0

Each hybridization reaction must include the following eleven control samples: seven DNA
Standards, the two DNA Calibrators, a dilution of K562 cell line standard and one blank (spotting
solution only). DNA Calibrators are provided as an internal control for the dilution series of the
DNA standard. The K562 solution is an external control on the Quantiblot kit.



Quantiblot Quantitation Page 2

SLOT BLOTTING/IMMOBILIZATION OF DNA

1.

Determine the number of samples to be analyzed including the seven human DNA standards (A
through G), the DNA calibrators 1 and 2 (provided in kit), the K562 standard, and the one blank
(spotting solution only). Label sterile 0.5mL centrifuge tubes for these eight standards, two
calibrators and blank. Label additional tubes for the samples to be quantitated.

To every tube add 150 puL of spotting solution, ’\OQ

. Mix the seven DNA standards and the two DNA Calibrators. S[f?%dd 5 uL of each solution to

the corresponding labeled tube containing 150 pL of spottmgs@ ion. Add 5 puL of K562

solution to its tube.

Add 1 to 5 uL of each test sample DNA to the rem r@ tubé@%mmg 150 uL of spotting
solution. %

the membrane to mark orientation. Plac
solution. Incubate at room temperatu@r I@

Place the membrane on the gaske@’ t @ %@)aratus then place the top plate of the slot
blot apparatus on top of the @bra@ he vacuum source. Turn off the sample
ar&zac own on the top to ensure a tight seal.

. Cut a piece of Biodyne B membrane 11.0 x @cm @ﬁotcb in the upper right corner of

prox;mately 50 mL of pre-wetting

vacuum and turn on the ¢

Pipet each sample (a@w }Ib 1 ) into a different well of the slot blot apparatus. Slowly
irectly’in

dispense each saqx\% & center of each well of the slot blot apparatus ensuring that
the pipet t:p is ximately 5 above the membrane,

. After a@ es have been pipetted into the wells of the slot blot apparatus, slowly turn on the

sample Vacuum. Leave the sample vacuum on until all of the samples have been drawn through
the membrane (approximately 30 seconds). Inspect each well that contains a sample for a uniform
blue band. Turn off the sample vacuum and clamp vacuum.

. Disassemble the slot blot apparatus and remove the membrane. Proceed without delay to

hybridization.
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DNA HYBRIDIZATION

Warm the hybridization solution and the wash solution to between 37°C and 50°C in the water bath.
All solids must be in solution before use. Mix well. Turn on rotating water bath, set to 50°C.

1.

Add 5 mL of 30% H,0, Place lid on the container. Use a weight to k ay from floating in
the water bath. Rotate in a 50°C (+/-1°) water bath (50 to 60 rpm) f%\(l.-s minutes (+/-2
minutes). Pour off the solution, @

Pre-hybridization: Transfer the membrane to 100 mL of pre-warmed hybg’;ﬁiization solution.

. Hybridization: Add 30 mL of hybridization solution to the tQ? containing the membrane. Tilt

the tray to one side and add 20 pL of QuantiBlot D17Z1 to the hybridization solution,
Place lid on the tray. Rotate in a 50°C(+/-1°) water b 0 tqo rpm) for 20 minutes (+/- 2

minutes). Pour off solution. <<O OQ &

. Rinse membrane briefly in approximately 100, r@?éf p@xwar@ash solution by rocking the

tray for several seconds. Pour off the solut@

C

. Stringent Wash/Conjugation: Add 3@mL rmed wash solution to the hybridization
tray. Tilt the tray to one side an% 80 Conjugate; HRP-SA to the 30 mL of wash
solution. Place lid on tray. Rot

(<*</-/ water bath (50 to 60 rpm) for 10 minutes
(+/- 1 minute). Pour off th@t:oKO

tra ota t on an orbital shaker (100-125 rpm) at room
the 6 Rmse again for 1 minute. Pour off the solution.

solution by rocking
temperature. Pq&

Wash the g@%rane by adding approximately 100 mL of pre-warmed wash solution to the tray.
Place ?{ on the tray. Rotate at room temperature on an orbital shaker (100 to 125 rpm) for
15 min Pour off the solution.

. Rinse the membrane é ghl e in approximately 100 mL of pre-warmed wash

Rinse the membrane briefly in 100 mL of citrate buffer by rocking the tray. Pour off the solution.



Quantiblot Quantitation Page 4

D. DETECTION STEPS

L.

. Remove tray from shaker, pour off liquid.

. Stop the color development by washing in dejO{PQe

. Photograph the membrane when it is @ \Q\'

Prepare the color development solution no more than 10 minutes before use. Add the following
reagents in the order listed to a glass flask and mix thoroughly by swirling. Do not vortex. To 30
mL of citrate buffer add 1.5 mL of Chromogen: TMB Solution and 30 pL (g 3% H,0, (or 3 uLL

of 30% H,0,). 172

.\0
Add color development solution to the membrane in the tray, Cov%l% tray with lid to protect
the membrane from strong light, %

O
. Shake at room temperature on an orbital shaker (50 to 60 for 20 to 30 minutes.

OQ*&
(

«° C)
). Shake for 5 to 10 minutes
ee washes.
S A

N\
O

%)
d water
H
O

(50 to 60 rpm) with the lid on the tray. Re;@s or




DNA HYBRIDIZATION: PM + DQA1

The AmpliType PM + DQA1 DNA Hybridization process involves 3 steps performed sequentially as
follows: 1) hybridization of amplified DNA to DNA probe strips, 2) binding of HRP-SA to hybridized
PCR products, and 3) stringent wash to remove non-specifically bound PCR products. Color
development follows the stringent wash step.

N.B. Ensure that Sul of 200mM disodium EDTA is added to each tube before hybridization
step.

Perform these steps in the Amplified DNA Work Areas using reagents and pipets
dedicated for use in this area. Do not transport any of these items to the
Extraction/PCR Set Up Work Area, @@

1. Heat a rotating water bath to 55° C. The water level should be Oo 1 cm above the
platform, The water level should not be higher than 1 cm, a er levels may result in water
splashing into the wells. The temperature should not go below 54°C or above 56° C. Itis
essential to check the temperature before each hybridiz%i&i is performed. Set the bath for 50

to 70 rpm.
Q)ﬁ\

2. Warm (37° - 55°C) the Hybridization soiutlor(g@thc)@'l &lutlon (if necessary). All
solids must be in solution before use,

using flat forceps. With a waterpr 1 each probe strip with the designation

3. Allow the tube strips to come to ro Qﬂ@lper &\e opening it. Remove the strips
0 @é‘t\)

of the corresponding amphﬁed b O

4, Place the tubes of amplifi %\I & al cycler after it reaches 95° C. Denature the
DNA by incubation fo IOs@ eep each tube at 95° C until use.

5. Add 3 mL of pre e H% @mn Solution to each well at the labeled end of each strip
while tilted. REMAINDER OF THE STRIP,

6. Perform ®Kfollowmg step or each tube of amplified DNA:

Qﬁoa. Remove the tube from the 95° C block, open using a tube opener.

Withdraw 20 uL of amplified DNA and immediately (within 20 seconds) add it
below the surface of the hybridization solution in the well of the corresponding
probe strip.

Add only one sample of amplified DNA at a time. Replace in 95° C block.
If using 2 strips with the same amplified DNA sample, replace the tube in the
95° block after taking the first 20 L.

e o

The remaining amplified DNA samples can be stored at 2° to 8° C for two months or at -20°
C for 6 months.

7. Transfer the tray to the 55° C water bath. Place a weight on the cover. Rotate the water bath
50 to 70 rpm for 15 minutes (H\- 2 minutes). Record temperature and time of hybe step.



DNA HYBRIDIZATION: PM + DQA1 (continued)
PAGE 2

8.

Approximately 5 minutes before the end of the hybridization step, prepare the Enzyme
Conjugate Solution as follows:
Number of strips X 3.3 mL Hybridization Soin = Volume of Hybridization Soln

Number of strips X 27 uL. Enzyme Conjugate = Volume of Enzyme Conjugate

Mix the solution thoroughly and ensure that the solids remain in solution. Leave at room temperature
until ready to use. Remove the tray from the water bath, leave the water bath q%vered and rotating,

9.

10.

11.

12.

13.

14,

15.

16.

17.

Aspirate the contents of each well from the labeled end of the st@\ghpe the lid with a clean
lab wipe. %Q

Dispense 5 mL of pre-warmed Wash Solution into each ixeH. Rock the tray for several
seconds with the lid on, then aspirate each well. {\

Dispense 3 mL of the Enzyme Conjugate Solug @p viously into each well.
Transfer to the 55° C water bath and rotate %}p minutes (+\- 1 minute).

Aspirate the contents of each well. e ll(’%t@kan lab wipe. Keep water bath
rotating and covered.

Dispense 5 mL of pre—warm%& tio each well. Rinse by rocking the tray for
several seconds with the li th e solutzon from each well.

Dispense 5 mL of @V ution into each well, Place in the 55° C water bath
and rotate at 50 rpzk(fg utes (\1 1 minute). Record the time and temperature of
this strmgent wsﬁh st

After m%@axlon aspirate tpcontents out of each well. Wipe the lid with a clean lab wipe.

Di énse 5 mL of Wash Solution into each well. Cover and rock the tray gently for several
seconds.

Aspirate the contents of each well. Wipe the lid with a clean lab wipe.

5[4

Adoptéd:



COLOR DEVELOPMENT OF STRIPS: PM + DQA1

L.

Dispense 5 mL of Citrate buffer into each well. Place on an orbital shaker set at approximately
50 rpm at room temperature for 5 minutes.

During this wash step prepare the Color Development Solution as follows:
Number of strips X 5 mL Citrate Buffer = Volume of Citrate Buffer

Number of strips X 0.5 uLL 30% H,0, = Volume of Hydrogen Peroxide
Number of strips X 0.25 mL Chromogen = Volume of Chromogen

Remove the tray from the orbital shaker and aspirate the contents of @3 well. Add 5 mL of
freshly prepared Color Development Solution to each well. A\C)

NOTE: PLACE THE CLEAR PLASTIC LID ON THE TRAY@iﬁb COVER THE LID WITH
ALUMINUM FOIL DURING STEPS 4, 5§ & 6. .\Q

4,

Develop the strips at room temperature by rotatmg n or 1ta1 shaker set at approximately 50
rpm for 20 to 30 minutes. Develop until the “C” S” 1s1ble Individual strips may
develop before 20 minutes and be stopped md duai ep

5. Aspirate the contents of each well. Dispe e a 5 mL DI water into each well.
Place tray on orbital shaker at about@ (\\9 inutes. Pour off water.
s\@
6. Repeat step S at least two tlme{@ %@three DI water washes. Turn off aspirator,
release VAC. \\ Q/
o O
7. Record the pattern og lue@s fr@each wet strip prior to photography.
\V
NOTE: KEEP S'I‘RIP%WE@Q&& OUT PHOTOGRAPHY.

D VP
Q‘OQ
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STRIP PHOTOS

Use the 2 :1 frame lens assembly (the one with a square frame and 3
tripod feet). If necessary, plug the flash unit power cord into the side of
the lens assembly, and attach the upper section (the part with the fat
handle and film holder). Use the twist button marked “lock/open” to
unlock the upper section and to secure it if you have to move it between

lens units. 9
\°®

Make sure type 665 film is loaded. The white pull t%lg% marked.
Confirm settings of £22 and 125th of a second(@ter is already in place.

Turn flash power unit on, setting control{QQ+C1f2Q

Arrange strips on black backgrou%&ﬁ @gﬁ%@tandmg water, Click

shutter, let develop 30 sec exa peel away extra paper
from negative and drop it in r @oa fositive print, making sure
coating coverage is comp% &

*If not OK, adjust g\o@nor@r @&ght with flash unit,

Process negatl(@as SOOQH @amble.
Q‘OQ




PM + DQA1 PCR AMPLIFICATION PROTOCOL

This analysis is performed using the Amplitype® PM + DQA1 Amplification and Typing Kit from
Perkin-Elmer, Using a dedicated pipetter and working in the biological hood, put 40 uL aliquots
of Reaction Mix from the kit into sterile GeneAmp® tubes. Store in the refrigerator,

(Turn on the Thermal Cycler. Work in the biological hood to set up the amplification tubes.)

1.

Make appropriate dilutions of samples to total 20 pL using sterile water. (Sample prep:
for Chelex extract, vortex and centrifuge 3 min. at max. g.) The samples will fypically
contain 1-10 ng of DNA,

Remove tubes containing 40 pL of reaction mixture from the refr&éb%‘or Pulse spin to
ensure all liquid contents are in the bottom of the tube.

Label these tubes with sample numbers plus amphﬁcatlon@ d e controls.

Prepare a master mix for all tubes plus one: QQ
40 pL of primer reagent \
0.4 uL of 4 % BSA

Add 40 pL of the master-mix to each reac mlx rc‘g
At this time, the amplification must be c mmutes
Add two drops of mineral oil to th@%e& e loosely.

Add 20 pL of sample, 20 p@@ d@r @® amp control, and 20 uL of sterile H,0
for e amp control to the a@rop { ;Q tubes. (BELOW MINERAL OIL LAYER)

Place tubes into ca@rd e into product room for amplification,

Place samples * wé@ cha@ that lids are tightly on tubes. Use worksheet for
documentatit jon) Start the a@ ification program; Push “FILE 40" then “ENTER” and then

push ¢ T” Watch the first cycle to ensure instrument is properly functioning, The
am K@a ion conditions for this kit are 32 cycles as follows:

94°C denaturation for 1 minute

60°C annealing for 30 seconds

72 °C extension for 30 seconds

After the last cycle, extend at 72°C for 7 minutes, then hold at 4 °C
The amplification takes approximately 2.5 hours. When the process is completed, the
program will hold the samples at 4°C indefinitely,

Adopted: //// 24
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APPENDIX B

EXTRACTION REAGENTS

5% Chelex
5 gram Chelex
100 mL sterile IO

*0.5 M EDTA
186.1 g Nap,EDTA-2H,0 dissolve in 8060 mL of DI H,0 (%]
adjust pH to 8.0 with 15-20 g NaOH pellets . OQ)
adjust volume to 1.0 L, \

e
Ethidium Bromide (EtBr)
Purchase pre-prepared (10 mg/mL solution) \0

Q
*5M NaCl \Q Qﬁ
292.2 g NaCl (<L
dissolve in DI H20 and adjust Volume to @O

Nuclear Fast Red Stain QO 0@
5 g aluminum sulfate (\
0.1 g Nuclear Fast Red \
adjust volume with 100
Refrigerate overnight @ 1lt

\,
Phenol/chlorofor mllsx ‘9 al 1)

Purchase pre- arqe\ %
*PBS (pH 7.4 @ QQ)

Pur pre-prepared; prepare according to manufacturer’s instructions if

C (gfated or pre-weighed, OR make according to the following;

@% sodium chloride

0.2 g potassium chloride

1.44 g Na,HPOy, anhydrous

0.24 g KH,POy,, anhydrous

adjust pH to 7.4 with HCL

adjust volume to 1.0 L with DI H,O

* Solations that must be autoclaved
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Picroindigocarmine Stain
0.33 g indigocarmine
100 mL saturated Picric Acid solution
filter

Proteinase K (20 mg/mL)
500 mg proteinase K
dissolve in 25 mL DI H,O
aliquot into convenient size volumes and freeze

20% SDS (200 g sodium dodecy! sulfate/ 1.0 L H,0)
Purchase pre-prepared

Stain Extraction Buffer (10 mM Tris; 16 mM EIﬁA I@QM

10 mL of 1M Tris, pH 8.0

20 ml of 0.5M EDTA, pH 8.0 \\0 \Q 0@@

20 mL 5M NaCl

100 mL 20% SDS

adjust volume to 900 mL I—%}
after autoclaving, add 1

*IM Tris, pH 7.5 <<,

121.1 g Tris hase}

dissolve in Séw }5(&

adjust p trated HCI
adjust gﬁe to 1.0 L \ DI H0

*IM 8.0
21.1 g Tris base
dissolve in 800 mL DI H,0
adjust pH to 8.0 with concentrated HCI
adjust volume to 1.0 with DI H;O

*TE* (10 mM Tris; pH 7.5; 0.1 mM EDTA)
10 mL 1 M Tris, pH 7.5
200 puL 0.5 M EDTA, pH 8.0
adjust to 1,0 L with DI H,O

&
4\
)
0%
N\
Q%
I; 2% SDS)
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QUANTITATION REAGENTS (for vield gel and QuantiBlot ™ kit)

NOTE: Some reagents used for quantitation have been described in the previous section.

Citrate Buffer (0.1 M Sodium Citrate, pH 5.0)
Purchase pre-prepared concentrate then dilute according to manufacturer’s
directions OR make according to the following:

18.4 g trisodium citrate dihydrate (Na;CsHsO5-2H,0) @6
dissolve in 800 mL DI H,0 WO
adjust pH to 5.0 (£0.2) by the addition of 6g citric acid 1110.@&&11'ate(C5H307-H20)
adjust volume to 1.0 L with DI H;0 %
mix thoroughly .\0
Hybridization Solution (5X SSPE; 0.5% w/v SDS) @(\ *
250 . >R
20X SSPE << () é&

25 mL 20% SDS

adjust to 1.0 L with 725 mL DI H. Cb\\ (Q \5&

mix thoroughly
NOTE: Hybridization so utxo&@hds X’ olution before use; warming
may be requlred to dissol a@ds cégnpl ~’Preparation in a clear glass
container is recommendeddo fa @ inspection for solids during warming.
O L&
5N NaOH \' Q/
20 g NaOH p I

dissolve in 6 @
adjust vqku.xle to 1 n
Pre-wettin ﬁomnon (0.4N NaOH 25 mM EDTA)
of 5N NaOH
S5mL of 0.5 M EDTA

add to 435 mL of DI H,O
mix thoroughly

QuantiBlot Wash Solution (1.5X SSPE; 0.5% w/v SDS)
150 mL of 20X SSPE
50 mL of 20% SDS
add to 1,800 mlL of DI H,0
mix thoroughly
NOTE: Wash solution solids must be in solution before use; warming may be
required to dissolve solids completely. Preparation in a glass container is
recommended to facilitate visual inspection for solids during warming.
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Spotting Solution (0.4 N NaOH; 25 mM EDTA,; 0.00008% Bromphenol Blue)
2 mL of $ N NaOH
1.25 mL of 0.5 M EDTA
50 uL 0.04% Bromphenol Blue (provided in QuantiBlot ™ kit)

add to 22 mL DI Hy0
mix thoroughly S
@
20 X SSPE (3.6 M NaCl; 0.2 M NaH,POq; 20 mM EDTA) 4
Purchase pre-prepared OR make according to the followm%ﬁ
210.4 g NaCl %
27.6 g NaH2PO4°H20 o 0

400 mL O.SMEDTA or 74 g ofNazEDTAQHgOQ@\
adjust pH to 7.4 with NaOH
adjust volume to 1.0 L with DI H,0

Purchase pre- prepared concentr at
instructions é

Yield Gel
add .25 g LE agarose to L\Q@I‘X

melt agarose
add 1.25uL of E@u 8@111 d%&mg/mL)

(\
Q& Qo@
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STORAGE AND STABILITY

1. Store all of the components of the AmpliType® PM PCR Amplification and Typing
Kit and the AmpliType PM+DQA1 PCR Amplification and Typing Kit at 2° to 8°C.
Isclate the kits from any sources of contaminating DNA, especially amplified PCR
product.

. Store the AmpliType DNA Probe Strips, protected from light {e.g., wrapped in foil),
at 2° to 8°C. Store the DNA probe strips with the desiccant in the glass tube and
ensure that the screw-cap Is securely tightened.

3. Under these conditions, components of the éa stable through the control date
printed on the label, O
4. The Chromogen Solution is stable for 6 months mﬂ&m preparation when stored at
2°toB8°C. - '\6 /\
INTRODUCTION 9, \\mv\ %/vv

One of the most important developments In the field of human iden n
use of DNA typing to analyze biological evidence.)? In particular, the
GeneAmp Polyrerase Chaln Reaction (PCR)? is used to analyze samples

caid)
be typed by other methods, such as samples containing minute maocnﬁﬂﬂmwvg Q

DNA and very old and/or degraded DNA.4¢ The AmpliType HLA DQa PCR

Amplification and Typing Kit (AmpliType HLA DQa Kit) was the first _uom-ummm%%s

.\O

applied to forensic casework analysis.®-12 The AmplType PM PCR Amplification
Typing Kit (AmpliType PM Kit, Perkin-Elmer Part No. N808-0057) was the second
commerclally available human Identity testing product based on the reverse dot blot
typing technology?s3 for forensic casework analysls. 417 The AmpliType PM+DQA1
PCR Amplification and Typing Kit (AmpliType PM+DQA1 Kit, Part No. N808-0094)
has been added to the product line to enable amplification and typing of all five of the
PM loci and the HLA DQA1 focus from the same PCR ampiification reaction.

The AmpliType PM Kit and AmpliType PM+DQA1 Kit are optimized for amplification In
fixed-volume reactions using the Perkin-Elmer GeneAmp® PCH Instrument System and
reaction tube combinations fisted In Table 1. Typing of the DNA amplified by these kits
is performed by hybiridization of the amplified PCR products to DNA probe strips for
the PM loci or the HLA DQAT locus. Specifically hybridized amplified DNA Is visual-
zed upon enzymatic conversion of a soluble, colorless substrate to a blue-colored
precipitate. Descriptions of the amplification and typing protocols for each of these kits
are provided in the individual kit summaries below. Additional iInformation can be
found In the AmpliType User Guide.18

rPERKIN ELMER

%

Table 1. Recommended GeneAmp?® PCR Instrument System and Reaction Tube

Combinations for Ampiification.
. Instrument Reaction Tube Perkin-Elmer Part Number
GeneAmp® Thin-Walled
Reaction Tubag#* NB01-0537
Aut i
DNA Thermal Cycler 480 |  Sonenh Autoclaved Thin- NBO1-0811
GeneAmp Thin-Walled Reaction
Tube with Flat Cap* NB01-0737
MicrcAmp® Reaction Tube
with Cap¥ NB01-0540
GeneAmp PCR System 9600
MicroAmp Autoclaved Reactlon
Tuba with Cap N8ot-0612

*Tubes should be autotlaved by the user prior to use in the amplification process.
_ AMPLITYPE® PM PCR AMPLIFICATION AND TYPING KIT DESCRIPTION

-0057) Includes PCR amplification reagents that direct the simultaneous amplifi-
iop of specific regions of the following six genetic loci: Human Leukocyte Antigen
A DQA1 (previously referred to as HLA DQa),1? Low Density Lipoprotein Receptor

),20 Glycophorin A (GYPA),2' Hemoglobin G Gammaglobin (HBGG),2 D758,
Gro up S pecific Component (GC).24%5 The AmpliType PM Kit also contains detection
r ts andINA probe strips for typing LDLR, GYPA, HBGG, D758, and GC but not -
@»\ for {yping \v@

DA1 (see AmpliType PM+DQA1 Kit description for information on
ing uwv_ Iocy
ile the IiT Kit uses the amplification and reverse dot blot typing
teth v the original AmpliType HLA DQa Kit, minor changes to the

r.vmugm AmpliType® PM PCR Amplification and Typing Kit (AmplType PM Kit, Part No.
>

N\\.E

ampli ng protocols were made because of the simultaneous analysis
of multi AmpliType PM PCR amplification is performed in a fixed-volurme
reaction {1 total volume) Instead of in the variable-volume reaction (102-140 pL
total volume) with the AmpliType HLA DQe Kit. The typing of DNA amplified
with AmpliTyp reagents requires a separate step to bind the horseradish

peroxidase-streptar RP-SA) enzyme corijugate to the biotinylated PCR product.
HRP-SA Enzyme Conj is bound to PCR products that have hybridized to the
probes only after the mxn@ lotinylated primers and unbound PCR products are
removed. When using DNA/ lified with the original AmpliType HLA DQa reagents,

_ PERKIN ELMER

hybridization of the HLA DQa product to the probes and binding of the HRP-SA
Enzyme Conjugate to the blotiny PCR products are performed simultaneously.
PCR products amplified with th pliType PM PCR Reaction Mix and Primer

Set should not be typed using the original AmpliType HLA DQa protocol because
all dot intensities on the AmpliType PM DNA Probe Strip will be too light.
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AmpliType® PM PCR Amplification and Typing Kit (continued)

Y e e .
e Lol

The power of discrimination {Pg values calculated from the combined frequencies for
the five AmpliTypae® PM markers and for all six of the markers {including HLA DQA1)
are listed in Table 4. The P4 value reflects the probabillity that two unrelated individuals
s__= _._mcm different genotypes at one or more of the six locl.

. Table a. Power of Discrimination for AmpliType® Genetic Marker mv.mﬁmaa.

: Combined power of discrimination
ﬁos.&_:mn Pa=1-1P}yPho...{P)]; where n Is the number of combined markers and
Pyls 1 - P4 for each number}

ucasian | Afri
U,8. Ca lan g&wh_wg U.S. Hispanlc Japanese
Amplitype®PM | - 09954 0.9948 O\ﬂ 0.9961 0.9938
- * ¥
AmpliType : CA
 PMaDOAT 0.9998 09007 @.mwmwm @» .

i _._‘..._. - LISTOF KIT OO_s_uOZMZ._.w

Caution: Reagents used for ampHfication must be Isolated w_,o_.: m:hWoE.
contaminating DNA, especially from previously amplified AmpliType vn@u.dn:

nmﬁ_o:.mo%.a:mu_no_a:mmnmmmvqmmmamuqa_:wmcm_ﬂ_ ..mmumaa:
react with lead and copper plumbing to form explosive metal azides. On dis
of the reagent, flush with a large volume of water to prevent azide build-up. O

Q

AmpliType PM PCR Amplification and Typing Kit

1 bottle of PCR Reaction Mix
containing AmplifTag® DNA
Polymerase, MgCl,, dATP, dGTP,
dCTP, and ATTP, and 0.08%
sodium azide In buffer and salt.
Store at 2°to 8°C. -

2 tubes each containing twelve
biotinylated primers and 0.05%
sodium azide in buffer and salt.
Store at 2° to 8°C.

1 tube containing 100 ng/mL
human genomic DNA and 0.05%
sodium azide in buffer.
AmpliType PM type: LDLR BB,
GYPA AB, HBGG AA, D7S8 AB, |
GC BB. Store at 2° to 8°C.

AmpliType PM 2.4 mL

_uﬂm Reaction Mix

.ot

AmpliType PM Primer Set 1.2 mLAube

Control DNA 1 02mL

PERKIN ELMER 6

h

Beagent (continued) Yolume
. Mineral Qji 5mL
AmpliType® PM ‘ 50 strips
DNA Probe Strips.
Enzyme Conjugate: HRP-SA 2.0mL
Chromogen: TMB 60 mg

oo

Yolume_

24 mL

AmpliType PM Primer Set OA\N\ 2 mlAube

PERKIN ELMER 7

Descript]

Supplied in dropper bottle. Do
NOT expose to strong ultraviolet
light. Store at 2° {0 30°C.

The strips are provided in a
screw-top tube with a packet of
desiccant. Store the strips at
2° to 8°C In the tightly capped
tube with the desiccant and
protected from light.

1 bottle containing Horseradish
Peroxidase-Streptavidin (HRP-SA)
Enzyme Conjugate supplied in
buffer with preservative. Store at
2°to0 8°C.

1 bottle containing powdered
3,3',5,5'-tetramethylbenzidine
(fTMB). Dissolve Chromogen as
instructed before use {see
Preparation of Reagents
Supplied, Section 1.1). Store at
2°to 8°C.

Containing the AmpliType PM
PCR ampiification and typing
protocols.

2 % |
A\Qau@z_éok PCR Amplification and Typing Kit

D. - _-

1 bottle of PCR Reaction Mix
containing AmpliTaq® DNA
Polymerase, MgCl,, dATP, dGTP,
dCTP, dTTP, and 0.08%

sodium azide in buffer and salt.
Store at 2° to 8°C.

2 tubes each containing twelve
biotinylated primers and 0.05%
sodium azide in buffer and salt.
Store at 2° to 8°C.
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Equipment Source

AmpliType™ DNA Typing Tray ............ R Perkin-Elmer (Part No. NB0S-0055).
Aspirator Apparatus (See Reference 18......Perkin-Elmer {Part No. N930-2697) or

T One is needed for pre-PCR sample preparation; a second is needed for post-PCR
sample handling.

PERKIN ELMER 10
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Equipment (continued)

Shaker, variable speed, orbitaj platform

Source
...... Bellco, Vineland, NJ [Model No, 7744-

for further description) SERI, Richmond, CA (Cat. No. E081). (needed for color development step) mwﬂ,m_m“ Mwa%mww#ﬁmnmmm Park IL
Balance, accurate to 1.0 mg................. seinees MLS ' ’
Dispensing Repipét® (6 or 10 mb................ Baxter Scientific Products, McGaw Stir plate and stir bar MLS (Model No. 3520 for RPM X 100).

. meﬂm_w%ﬂw MMF._%MMMM& or Thenmometer, Total Immersion.................... Recommend: Cole Parmer, Niles, IL (Cat.
Electrophoresis Power Supply.....................Bio-Rad [Cat. No. 165-4761 (110V) or Cat. : No. I.cmwo‘_ -mKM m«mu:m.ﬁmn to 0.1°C
. No. 165-4762 (220V)] or equivalent. . _ wﬂnmm Anm ”m 57 w mvmouﬂnz_m._.? ]
Fitters, cellulose nitrate membrane, .......... ~.Fisher, Pittsburgh, PA (0.2 pm fitter Cat. ceable when ordering). Aftemative:
0.2 and 0.45 pm Nalgene® () No. 127-0020 or 0.45 urm fiter Cat. Mﬂmmﬁ%ﬂom%% (Cat. No. T2099-5,
. . 127-0045) or equivalent. i -
Filter forceps, non-pointed tips..................FisheF(Cat. No. 09-753-50), . Timer, mn.u__aiam & 1 minute)f.................... MLS
Filter, orange, Wratten 22 ...........................Kodak, aven; CT {Cat. No. uv MWMMMH%WM. (L | — MLS
for use with Polaroid® came 149
Fre %Nm.. A:M:fao& .ww M . _.mcoQ _.mg o MLS Q, /\% . ) «memﬂiﬁcau or Vacuum source .............. HMWQ {Cat. No. 13-875-220) or equivalent.
xoﬁw%%wﬁmwmrm%hwowﬂﬁﬂ%_% ......... %:%%%%ww% >n_%w@\ cm.m% Water bath with cover, rotating, ...............Bellco [Mode! No. 7746-22110 (110V)
1.2 mm thick) ' ‘apparatus) Bellco Hot Shaker Plus (needed for or 7746-22220 (220V)).
Laboratory glassware MLS o 2 OFU hybridization steps).
Laminar flow/biological/blosafety cabinet ...Labconco Corp., Kansas Q@o QQQ Oémﬂmwwwwﬂw wﬁwﬁwﬂ%ﬂu ........................... MLS

or designated Y : LS.

Microventmiuaer. o e s T Vs ight, approximately 1 K ................ .VWR (Cat. No. 29700-048), Cole Parmer
Microplate, 96-wells VWR, So. Plainfield, NJ (Cat. No. 6 \m\ 9., lead ring) (Cat. No. G-06137-06), or equivalent.
220) or equivalent. .%O \ ifficati i Source
Micro Tube Opener Robbins Scientific Corp., Sunnyvale, CA the following GensAmp®
: (Cat. No. 1012-20-0) or equivalent. (- L 7 ”Y e following GeneAmp
Microtube racks, 1.5 mit........... S— MLS OUv\ NA al nmm:mmm d equipment:
Microwave MLS ,
pH meter compatible with Tris solutions .....Coming or equivalent. _ Th Cy umww_:ww_odwmo—ﬂmn H%o“,_wmm.._owomﬂ,s

(rieed electrodes without silver - ; OO O M ADV/50H z), NSO 1-01 aM -

chloride) and reference buffers : @) Q 100V \moznn_u%m_.-nz
_u,_umzm.a i i : Y Rainin, Wobur, §>,A_umo. 100, P200, ” mm:m?._m .Em@ Reaction Tubes.......Perkin-Elmer {Part No. N801-0537).

adjustable to deliver 2 - 20 pLt, 10 - P1000) or equivalent. GeneAmp Afitaglaved Thin-Walled Perkin-Eimer {Part No. N801-0611)

100 pLt, 50 - 200 L, and 100 - 1000 Lt Foarp Fvgpiaved Thin-Walled........ . -
Pipettor, uoma._.m displacement ..................Fisher (Cat. No. 21-380-8) or equivalent. GeneAmp Thin- d Reaction Tubes....... Perkin-Elmer (Part No. N801-0737)

repeat pipettor ! | y "

i thFlatCap -7,
Pipette bulbst MLS , w - §
Polaroid camera and film ..............c..............Fotodyne, Hartland, W1, Sigma, or any ! ._.o:._%ow_.ﬂw_am%:._ﬁommhd ol fem P ~-Perkin-Elmer (Part No. N801-0434).
feither black and white film (type 55, 57, camera supply store. ” OR
or 667) or mo_OMm_ﬂ (type 59 or 559] M _ GeneAmp PCR System 9600 mb\nsvam:n
Refrigerator (2° - 8°C) Ls ' GeneAmp PCR System 9600.......C34....... Perkin-Elmer [Part No. N801-0001

{120V/60Hz}, N801-0002 (230V-
240V/50Hz), or N501-0003
{100V/50Hz-60H2}].

1 One is needed for pre-PCR sample preparation; a second is needed for post-PCR
sample handling.
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* hydroxiae (NaOH). Add 210 g of sodium chloride (NaCl) and 27.6 g sodium
phosphate, monobasic, monohydrate (NaH,P0O,#H,0). Adjust the pHto 7.4
(= 0.2) with 10 N NaOH (approximately 10 mL). >n_=m" to afinal volume of 1 L
using DI H,0O and mix 503:@3?

“'1.23

Warmning: wo,m Is an irritant. Avold skin contact and Inhalation. Wear lab
coat, gloves, mask, and protective eyewear when handling SDS.

_ Slowly dissolve 200 g of electrophoresis-grade (uttra pure) SDS in 800 mL of Di
H,0. Warming (e.g., in a 37°C water bath) may be required to dissolve solids
oo_,:_u_mSE >&:ﬂ to a final volume of 1 L using DI H,0 and mix thoroughly.

124

Add 250 mL of 20X SSPE (Section 1.2.2)
1.2.3) to 725 mL of D! H,0 and mix thorou

mL of 20% w/v SDS (Section
ridization Solution solids

.. Must be in solution and the solution must be wel ed before us ing
. " (e-a., to between 37° to 55°C ina stationary im»m_.%ﬂ oran ‘be
" required to dissol li i _
req issolve solids completely. rU\ 0\
125 By

Add 250 mL of 20X SSPE (Section 1.2.2) and 10 mL 20% w;
1.2.3) to 1,740 mL of DI H,0 and mix thoroughly. Wash Solutio

20

" i solution and the solution must be well imixed before use; warmin 5
" between 37° to 55°C In a stationary water bath or an incubator) mayBe @E
to dissolve solids completely,
1.2.6 3% Hydrogen peroxide (1 rol). \O

Add 100 plL. of 30% H,0, to 900 pL. of DI H,0 and vortex to mix. Protect from O\
light. Store at 2° to 8°C. In practice, 3% hydrogen peroxide has a shelf life of

- approximately 6 months. Altematively, one-tenth the volume of 30% M0, can
be used dirgctly in the Color Development Step (see Section 8).

© 127 1 MTns-HCL pH 8.0 (1 1),
Warning: Hydrochloric acid (HCI) causes severe bumns and s irritating to the
eyes., When preparing this reagent, use a fume hood and avoid inhalation
and contact with the skin. Wear a lab coat, gloves, and protective o«mimm_.
when handling.

Dissolve 121.1 g of Tris base in 800 mL. of DI H,0. Adjust to pH 8.0 (+0.2) at
room temperature by adding approximately 45 mb of concentrated HCI. Adjust
the final volume to 1 | with DI H,0 and mix thoroughly. The solution should be
autoclaved or filtered through a 0.2 pm Nalgene® filter.

128 0.5 MEDTAIL)

Waming: EDTA Is an lrritant. Wear lab coat, gloves, mask, and protective
eyewear when handling EDTA.

Warning: NaOH is corrosive and toxic. Wear lab coat, gloves, and protective
eyewear. Use caution when handling. NaOH, when combined with water,
results in an exothermic reaction. Dissolve the NaOH pellets In the water

PERKIN ELMER 14
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gradually with 3 or 4 additions. Cover and allow the NaOH to dissolve
completely and cool between each addition.

Add 186.1 g of disodium ethylenediaminetetraacetic acid dihydrate (Na,EDTA #2H,0)
to 800 mL of DI H,0. Stir vigorously on a magretic stimer.  To dissolve the EDTA
powder, adjust the pH to 8.0 (x0.2) by adcling approximately 20 g of NaOH pellets.
Check the pH and add 10 N NaOH solution if further pH adjustment is needed
(for small pH adjustrnents, pellet addition is not advised). Bring volumeupto1L
with DI H,0 and mix thoroughly. The solution w_._oc_n_ be autoclaved or filtered
through a 0.2 pm Nalgene® filter. | ‘

129 200 mM EDTA (10 mL).

Add 4.0 mL of 0.5 M disodium EDTA (Section 1.2.8) to 6.0 mL of DI H;0 and mix
thoroughly. The solution should be autoclaved or filtered through a 0.2 uM
Nalgene filter. The solution may be mm_n:ouoa 300 pltube, Into microcentrifuge
tubes. Store at 2° to 8°C.

1.2.10

To 40 mL of 0.5 M EDTA, pH 8.0 (Section 1.2.8), add muu_dx_q:m»m? 900 ml. of DI
H,O. Add 108 g of Tris base and 55 g of boric acid to the dituted EDTA solution.
Stir vigerously on a magnetic stirrer. Adjust the volume to 1 L with Di H,0 and
mix thoroughly. Fitter the mixture using a 0.2 or 0.45 pm Nalgene filter unit to
remove particulate matter and prevent the formation of a precipitate. Storage in
Q a glass container Is recornmended to facilitate visual inspection for precipitates.
/vq mi_.ﬁmu_@n_vamﬁomm:oﬁmnﬁﬁg “oxqmmﬁmucmmqmzoc_ngn_mom&mam:n

mnm
\0

AwJ pHE 8.0l 2.5 MM EDTA
u. o:._onzm:o_ blue In 23.75-mL of DI H;O. Allow 2 hours for
ue to go into solution; stir as necessary. Add 1 mL of 1 M Tris-HCI,

g Buffer, 0.5X TBE [44.5 mM Tris-borate i DTA
\\ ..@ of 10X, TBE (Section 1.2.10) to 950 mL of Dl H,O and mix thoroughly.
ﬂ....... n.:. 0.2% bromophenol biue, 50% alvcerol, 20 mM Tri

?P.@ m
ﬁvrm
mo ._.Ndcbmﬂroﬁomga.moa_:amu,;ﬁmﬂmo:._.n.mwm:nmma,_r

of Q@. ix thoroughly. Store at 2° to 8°C.

z...:ﬁ monmnaw uu.aa__oc_a_co«nmnvm?qmv..mvﬂ::m?:u__._.uvasv!vom
amplification rea :

@Q 2.0 PRECAUTIONS
ol

The sensitivity of PCR allow: ute quantities of DNA to be typed using the
AmpliType PCR Amplification yping Kits. Contamination of the samples by
handiing or by exposure to any other source of human DNA is an Important concern.
Precautions should be taken to prevent the following three types of contamination:
1) *carryover™ of PCR product from one amplification to the next; 2) cross-
contamination between extracted DNA samples; 3) contamination with exogenous
human genomic DNA.828 At a minimurn, the pre-PCR amplification area must be
separated from the post-PCR amplification area.

PERKIN ELMER 15
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3.6 Pipet 40 pL of the AmpliType® PM Primer Set into each tube, including _.atrol
tubes, using a pipettor with hydrophobic fitter plugged tips. Pipet carefully against

!

|

Pefault Mode Program Setting
8 Temperatire' PCR —_— mo»o. 1 Temperature PCR
Setpt #1 Ramp 0:00 . Setpt#1 Rarnp 0:00
94.0°C Hold 0:30 85.0"C Hold 0:00

the side of the tube to minimize mixing and to avoid splashing the solution. Itis
important to begin the cycling process within 20 minutes after the addition of the
AmpliType PM Primer Set to minimize the formation of primer-dimer? and other
non-specific PCR products.

3.7 if using the GeneAmp® PCR System 9600, cap each tube lnosely and proceed to
Section 3.8. If using the DNA Thermal Cycler 480, carefully add 2 drops of Mineral

_ Oit from the dropper hottle provided in the kits to all tubes, including the control
tubes, before proceeding to Section 3.8. Be careful NOT to touch the reaction
tubes with the dropper. Cap each tube loosely. Do NOT vortex, mix, or spin.

Note: Each AmpliType PM and AmpliType PM+DQA1 PCR amplification Is
performed In a final volume of 100 pL. The volume allocated for sample addition
is 20 pL. !

3.8 For each of the following additions, complete the processing of each tube before
proceeding to the next tube. To prevent contamination, no more than one tube

Total cycles =1 Total cycles =1
Pause during run?= NO fﬂu@ Pausa during run? YES
1 9 |
Pause after setpt? 1 ’ A after setpt? 1
Beep while pause? YES %s.z_m um:%, % .
. Yo ¥ % &
1st Pause at cyc 1 1st Pause m_@o Q

Pause every 1 cyc

10:00 Pause time \
| T

STORE

Pause time

 STORE

"Figure 1. CYCL program for preheating the GeneAmp® PCR System 9600 block.

3.3 Datermine the number of samples to be ampiified, including positive and negative
controls. The Control DNA 1 provided in the kits should be amplified each time the
kits are used and run on each PCR product gel (Sections 5.0 and 6.0) as a positive
contral. A negative control consisting of 20 pl. of autoclaved DI H,O in place of the
DNA sample should also be Included with each set of amplification reactions.

3.4 Transfer the PCR amplification reagents to the designated clean area. Place the
required number of reaction tubes containing 40 pL of aliquotted AmpliType® PM
PCR Reaction Mix in a rack or MicroAmp® Base not used for the preparation of DNA
or the handling of amplified DNA. Use the MicroAmp Base when the AmpliType PM
PCR Reaction Mix has been aliquotted into MicroAmp Reaction Tubes. Label the
reaction tubes. Do not label the top of the MicroAmp Reaction Tubes because
the heated cover may remove the Ink.

3.5 Ensure that the solution is at the bottom of each tube. Open the caps witha
clean Micro Tube Opener (this de-capping tool should not have been used on tubes
containing amplified or extracted DNA). Avoid touching the inside surface of the
tube caps.

PERKIN ELMER 18
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should be open at a ime. Use a new, autoclaved pipet tip for each addition. Open
the tube and carefully add 20 pl. of extracted sample, Control DNA 1, or autoclaved
DI H,0 (negative control). If using the DNA Thermal Cycler 480, carefully insert the
pipet tip through the mineral oil layer. Discard the pipet tip and re-cap the tube
before proceeding to the next sample. Do NOT vortex, mix, or spin. Prepare tubes
as follows:

3.8.1 Add 20 pL of sample DNA prepared in Section 3.2
& each labefled DNA test sample tube.

jtivi tr Vortex the Control DNA 1 tube and spin briefly in a
ntrifuge before each use to remove any liquid from the cap. Add 20 pL of
DNA 1 to the labelled positive control tube.

Add 20 uL of autoclaved DI H;O to the labelled

nt System. [f using MicroAmp?® Reaction Tubes with Caps,

y (not 2 MicroAmp Base) in the GeneAmp PCR Systern 9600

insérting the tubes. The position of each tube in the block should be

caution when handling tubes since the GeneAmp PCR System
en preheated to 95°C.

eneAmp PCR Systerm 9600, proceed to Section 3.9.2. If
al Cycler 480, push the tubes down completely into the
ycle amplification file. Verify the cycling parameters by
monitoring the first cy Check the tubes after the first cycle to ensure they are
all still seated tightly in @onr Proceed to Section 4.0.

3.9.2 Position and tighten %Dw:%n PCR System 9600 heated cover over
the tubes. Immediately pres$ the “run” key to end the preheat program and start
the 32 cycle amplification program. Verify the cycling parameters by monitoring
the first cycle. Proceed to Section 4.0.

recorded.
5600 block ha

3.9.1. Kfusing
using the DNA
block and start
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7.4 1f 5yl of each amplified DNA sample has already been mixed with 2 . of loading
buffer (see Section 7.1), proceed to Section 7.5. I the aliquots have not been previ- -
ously removed, withdraw 5 pL of the amplified DNA sample from each reaction tube.
Avoid pipetting mineral oil along with the sample if amplification was performed in the
DNA Thermal Cyeler 480 with GeneAmp® Thin-Walled Reaction Tubes. Use a new
pipet tip to add each sample to 2 il of loading buffer. Mix thé sample and loading
buffer with the pipet tip. . .

7.5 After all amplified samples have been mixed with the loading buffer, carefully
pipet the 123 bp ladder plus loading buffer soiution Into the first gel well using an
adjustable pipet. Add the amplified DNA ple plus loading buffer solutions into the
remaining gel wells asing a new pipet tip %? ch sample. Do NOT produce bubbles
or overfill wells. Samples should lie In an layer at the bottom of each well.

7.6 Connect the minigel w_.moqou__o,.mm_m muumaa :%o the power supply such that the

DNA migrates toward the positive electrode. Foram apparatus Emﬁm_ x15¢cm,
run the gel at 115 volts or 7.5 volts/em (maximum vol for approxi our or
t

until the brorophenol biue dye from the loading buffer Ra app &w:m
down the gel to provide adequate resolution of the six maw%%ﬁﬁn @

the wells.

o)

7.7 After the minige! has been run, disconnect the power supply and 3@6@3@@»\ O

Wear UV protactive eyewear and handle the gel with gloves.

7.8 To photograph the gej, place it on a UV transilluminator box under a statio, (!
Polarold® camera with a Kodak™ 22 or 23A Wratten filter. Photograph the gel i *e
dark under UV Hurnination with type 55, 57, or 667 black and white Polaroid film. O\

7.9 The following six bands should be present in the Control DNA 1 lane and in samples
in which the DNA was amplified successfully for the AmpliType® PM and AmpliType
PM+DQA1 Kits: 242/239 bp (HLA DQAT), 214 bp (LDLR), 180 bp (GYPA), 172 bp
(HBGG), 151 bp (D788), and 138 bp (GC). Primer-dimer bands and unincorporated
primers may appear as broad bands near the bottom of the gel in the region of lower
molecular weight. Occasionally, non-specific bands or smearing can be observed
above and/or below the six specific bands, but they do not compromise the typing
results on the AmpliType PM and AmpliType HLA DQA1 DNA Probe Strips.

7.10 If all six bands are present on the AmpliType PM and AmpliType PM+DQA1
PCR product gel, proceed to Section 8.0. If less than six bands are present, see
Troubleshooting Section before proceeding.

8.0 DNA HYBRIDIZATION

Note: Ensure that 5 pL of 200 mM disodium EDTA has been added to each tube
(Section 4.0) before proceeding to the DNA Hybridization step.

The AmpliType DNA Hybridization process involves three steps performed sequentially
as follows: 1) hybridization of amplified DNA to DNA probe strips; 2) binding of
HRP-SA Enzyme Conjugate to hybridized PCR products; and 3) stringent wash to
remove non-specifically bound PCR products. Color Development is performed after
the stringent wash step.
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Certaln steps in the following procedures involve the aspiration of solutions
containing amplified DNA. Instructions for the assembly of the aspirator apparatus,
its use, and waste disposal are described in the Laboratory Setup section of the
AmpliType? User Guide.18 :

Before starting the DNA Hybridization and Color Development procedures, assemble
the required reagents and equipment as follows:

Reagents and equipment requirad for both AmpliiType kits.
HRP-SA Enzyme Conjugate (Included in Kit)
Chromogen: TMB Solution (included in Kit; prepared in Section 1.1.1)
Hybridization Solution (prepared in Section 1.2.4)
Wash Solution {prepared in Section 125
Citrate Buffer (prepared In Section 1.2.1) .
30% Hydrogen Peroxide or 3% Hydrogen Peroxide {prepared in Section 1.2.6)
AmpliType™ DNA Typing Trays with pen for E%:u on strips (Part No. N808-0065)
Additional reagents and equipment required for the AmpiiType PM Kit.
AmpliType PM DNA Probe Strips (included in Kit)
Additional Reagents and equipment required for the AmpliType PM+DQAT Kit.

(& /NV\ AmplType PM DNA Probe Strips (included I Kit

76

@&_mm disposable gloves should be worn throughout the DNA Hybridization and
F

iiType HLLA DQA1 DNA Probe Strips (included in Kit)

or De
95°C block. Gloves should be discarded when leaving the work
rt of amplified DNA from the work area.
mmuWE. heated at 55°C (x 1°C), is necessary for the hybridization
The rotating water bath must be on a level surface. Do NOT use

ﬁ [s m_:mﬂ steps to avoid soiling the DNA probe strips and to protect
wi

ah hakér,
Note: w@oﬁonnm_ to check the temperature with a calibrated total immersion
ﬁmzsoaméo_‘a the hybridization step Is performed. To obtain an accurate

thermometer d, minimize the time that the water bath remains uncoverad.
8.2 Heat a covered(rotating water bath to 55°C and maintain the temperature
between 54°C and 56t€)_To ensure that the water bath will be at the correct temper-

wash steps, maintain the rotation at 50 to 70 rpm while
h Section 8.9. The water level should be between 14
and 12 inch above the shaképplatform. The water level should not be higher than
12 inch since higher levels may'result in water splashing into the wells of the tray. An
empty tray can be used to test the water level prior to use {place a 1 kg weight on
the cover of the tray; see Section 8.1 0).

8.3 Warm the Hybridization Solution and the Wash Solution in a heated stationary
water bath or an incubator (37° to 55°C) to dissolve the solids. All solids must be in
solution and all solutions must be well mixed before use.

ature for the hybridizatf
performing Sections 8.3 t
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" Mix the solution tnoroughly and ensure that the solids remain in solution. Leave at
room temperature (15° to 30°C) until ready to use.

8.13 After hybridization, stop the rotation of the water bath and 3:.65 the tray.
Replace the water bath cover and keep the water bath rotating between Incubation
steps to maintain the temperature at 55°C [z 1°C).

8.14 Aspirate the contents of each well from the labslled end of the strip while tilting

" the tray slightly. Remove condensation from the tray lid with a clean lab wipe. Use of

paper towels to wipe the tray lid is not advised because some paper towels contain
bleach which can affect the color development.

Note: Wash Solution solids must be completely dissolved and well mixed before

use. . §

. 8.15 Dispense 5 mL of pre-warmed (37° to mmooﬁmo_czo: into each well (a

- dispensing re-pipet Is useful for this purpose). Rinse ently rocking the tray for
several seconds. Aspirate the solution from each well. p\@
d In mm /K ipto-

.mdm_u“mvm_._mmmBroI_amm:ngO:Emmﬂmmo_cmo: _u_.m
each well and cover with the lid. Stop the rotating water ba
the 55°C water bath. Place a 1 kg weight on the covered tray w%%\
sliding or floating. Adjust the rotating water bath to 50 to 70 rpm.
position and confirm that the water does not splash into the wells 2

8.17 Replace the water bath cover to maintain the temperature at 55°C (£ AWu

Incubate the Enzyme Conjugate Solution with the DNA probe strips at mmon@vsou
for 5 minutes (+ 1 minute). @

8.18 After incubation, stop the rotation of the water bath and remove the tray.

steps to maintain the temperature at 55°C {x 1°C).

8.19 Asplrate the contents of each well fromn the labelled end of the strip while tilting
the tray slightly. Remove condensation from the tray lid with a clean lab wipe. Use of
paper towels to wipe the tray Iid Is not advised because some paper towels contain
bleach which can affect the color development. Replace the water bath cover and

keep the water bath rotating wm_imm_. incubation steps to maintain the temperature
at 55°C {x 1°C).

8.20 Dispense 5 mL of pre-wammed Wash Solution into each well. Rinse by gently
rocking the tray for several seconds. Aspirate the solution from each well.

8.21 To perform the stringent wash step, dispense 5 mb of pre-warmed Wash
Solution into each well. Cover the tray with the lid and place it in the 55°C water bath.
Place a 1 kg weight on the covered tray to prevent the tray from sliding or floating.
Adjust the rotation to 50 to 70 rpm and check the tray position to confirm that water
does not splash into the wells of the tray.

8.22 Replace the water bath cover to maintain the ternperature at 55°C (= 1°C).
Incubate the DNA probe strips at 55°C {x 1°C) for 12 minutes (+ 1 minute). The
temperature and timing of the stringent wash step are critical.

8.23 After incubation, remove the tray from the water bath. Take off the lid and aspirate
the contents of each well from the labelled end of the strips.
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8.24 Dispense 5 mi. of Wash Solution into each well. Gently rock the tray for several
seconds. Slowly pour off or aspirate the contents from each well.

9.0 COLOR DEVELOPMENT

9.1 Dispense 5 ml of Ciirate Buffer into each well,- A dispensing re-pipet is useful for
this purpose. Cover the tray with the lid and place it on an orbital shaker set at
approximately 50 rpm at room temperature (15° to 30°C) for § minttes.

9.2 During this wash step, prepare the Color Development Solution. Do not prepare
the Color Development Solution more than 10 minutes before use, Add the
following reagents in the order listed to a glass flask and mix thoroughly by swirling.
Protect from light. Do NOT vortex. Use the following equations to determine the
volumnes of each component required:

Numberof x SmL _ = Volume of
Strips Citrate Buffer Citrate Buffer
Numberof x 5 pl 3% Hydrogen = Volume of
Strips Peroxide Hydrogen Peroxide
OR
0.5 pL 30%
Hydrogen Peroxide
/W :chq of x 0.25mLChromogen: = Volume of -
TMB Solution Chromogen: TMB

Em tray from the orbital shaker. Remove the lid and slowly pour off or
@%ﬁﬂm from each well. Add 5 mL of the freshly prepared Color

Um< on (Section 9.2) to each well.

5 Em»«mem:nooﬁ_‘:_mrniadm_nq:_:caqo:a_:n:amﬁmvm
3-@:@ DNA probe strips from strong light.

9.4 %« p 1 ips at room temperature (15° to 30°C) by rotating on an orbital
shaker appreximately 50 rpm for 20 to 30 minutes. Develop until the “S™ or “C”
dotis vi Some strips may develop in less than 20 mintutes. In this case, the
color deve may be stopped by proceeding immediately to Section 9.5. Color
development of\the negative control strip should not be stopped until development of
all other test wﬁ:vﬂﬂnh opped.

9.5 Stop the color m,@%gn by removing the solution from the well. Immediatsly
dispense approximately of DI H,0 Into the well. Place the tray on an orbital

m:mxm_.wmﬂmﬁ mun_‘oxmamwmamw 53&835553.mm30<m5m_u_znoq3350
well and repeat the wash mﬁm_uwﬁv inimum of three times. Additional 5 to 10 minute
washes will reduce the potentialjor development of background color.

9.6 Record the pattem of blue dots from each wet DNA probe strip prior to photography
{see Interpretation of Results).

Note: Keep strips wet throughout the photography m»ou_m.
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._.M.M Reading and _s.»o:unwanu the >_.=_u=4 ype® HLA DQA1 DNA Frobe Strips

The AmpliType® HLA DQA1 DNA Probe Strips have been spotted with a total of
eleven sequence-specific oligonucleotide probes to detect eight alleles of the HLA
DQA1 locus. Under the AmpliTypé hybridization conditions, the typing probes will
bind specifically to PCR product containing the alleles designatad on the AmpiiType
HLA DQA1 DNA Probe Strip. :

To read the developed AmpliType HLA DQA1 DNA Probe Strip, the “C” dot Is exam-
ined first and then the remaining dots are examined. The control probe “C” on the
AmpliType HLA DQA1 DNA Probe Strip detects all of the HLA DQA( alleles. The “C”
dot is designed to be the lightest typing dot on.the strip and it indicates that adequate

_amplification and typingrof the HLA DQA1 all the sample have occurred. If the
*C" dot is absent, an accurate determination of o cannot be made. Additional
information on the “C” dot can be found in the User Guide.1®

The accurate interpretation of the HLA DQAT results. ds on the presencg and
intensity of the “C” dot. The Intensitles of the dots at th ining ten oaw

t iny
presence of the coresponding HLA DQAT allele. 'Dots with sign
dot should be interpreted with care.8.11.28 @

The dots on the AmpiiType HLA DQA1 DNA Probe Strip comespond a‘._@o__&&w

ions are
compared to the intensity of the “C” dot. Those @Qm that\appear ef r or
equivalent to the “C” dot are considered positive.. Each positi
Lr el 7,

alleles: Y Qp\ O Allele| WHO Designation|| Allele | WHO Designation
The “1" dot is positive in the presence of the HLA DQA1 1.1, 1.2, and 1.3 Aw_%p @\ Q 1.1 0101 HE 0301
The “2" dot Is positive only in the presenca of the HLA DQA1 2 allele. .% Q\ /v 1.2 0102 4.1 0501+
The “3" dot Is positive only in the presence of the HLA DQA1 3 allele. O \0@ /\/v 13 0103 42 0401+
The “4” dot is positive in the presence of the HLA DQAT 4.1, 4.2, and 4.3 alleles. O\OJ \\O VAU 2 0201 43 0601
Four HLA DQA1 sub-typing probes differentiate the HLA DQA1 1.1,1.2,and 1.3 \mu

alleles.
The “1.1” dot is positive only in the presence of the HLA DQA1 1.1 allele.

Note: A faint “1 A" dot will appear with some HLA DQA2 pseudogene
alleles.??

The *1.3" dot is positive only in the presence of HLA DOA1 1.3 allele.
Note: There is no probe that detects only the HLA DQA1 1.2 allele.

The “1.2, 1.3, 4” dot is positive in the presence of HLA DQAT 1.2, 13,441,
4.2, and 4.3 alleles.

Note: The “1.2, 1.3, 4” dot can be lighter than the “C” dot when the
genotype has a HLA DQA1 4.2 or 4.3 allele paired with a HLA DQA1
1.1, 2, 3, 4.2, or 4.3 allele because the HLA DQA1 4.2 and 4.3 alleles
each have a single partially destabilizing mismatch to the “1.2, 1.3, 4"
probe.’® The partially destabilizing mismatch allows these two alleles
to bind to this probe weakly relative to the HLA DQA1 1.2, 1.3,and 4.1
alleles.
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The “All but 1.3" dot is positive in the presence of all HLA DOy deles
EXCEPT 1.3. This probe is necessary to differentiate the 1.2, 1.3 genotype
from the 1.3, 1.3 genotype.

Note: The “All but 1.3" dot can be equal to or lighter than the “C" dot
when the genotype has a HLA DQA1 1.3 altele paired with a HLA DQA1
4.1, 4.2, or 4.3 allele because the HLA DQA1 4.1, 4.2, and 4.3 alleles
have a single partially destabilizi:xg mismatch to the “All but 1.3"
probe.’8 The partially destabilizing mismatch allows these three alleles
1o bind to this probe weakly relative »_o the HLA DQA1 1.1,1.2,2,and 3
alleles.

Two additional HLA DQA1 sub-typing probes differentlate the HLA DQA1 4.1
allele from the HLA DQA1 4.2 and 4.3 alleles.

The “4.1" dot is positive only In the presence of the HLA DQA?1 4.1 allele.

The “4.2, 4.3" dot is positive In the presence of HLA DQAT 4.2 and 4.3
alleles.

These HLA DQA1 allele designations comespond to the World Health Organization
(WHO) nomenclature as shown in Table 6.

Table 8. World Health Organization (WHO) Nomenclature
for HLA DQA1 alleles

,»\\Q fv"SmZ:mEIO:ca_umqn_mmﬁ:mmo:mmaoﬁoﬂ

O nmooa_um_‘ma»ozdmo_.aim_m__mum nmmﬁ:mmo:w.

%%

An m@m of @ﬁ%& AmplType® HLA DQA1 DNA Probe Strip using PCR product
2

amplifi ng of Control DNA 1 is shown in Figure 4.

PN

v 12

4
_.u

g..n : :.,.._u’._h m&:.ﬂ DOAT
Figure 4. The MK%.%@ HLA DQA1 type for Control DNA 1is 1.1, 4.1.
O,mv\
PERKIN ELMER 31



*Ajuo
(eInujw | F) senupl 21
10} Buiysem "1s9) 1eadoy

“1s9) Jeedal
tsuopnjos meu asedaid

-1s9) Jeadas
118}8WOULIGY) O[qISIQLI}
ue yum (.1 ¥ D.65 1e
g1 aunjeladwal uwleq Jajem
Bureios ay) 1Byl %0340

158} ieadal
'eseg dunyoioi sacway

1591 1eadal ‘91040 151
18}E ¥OO0[q UM JOBJUOD
oy Ajuwuy seqny ysnd

“uorelqIeD JUaLU
-TUISLY HORUD pue [enueiy
walsig uawnsu|
Hnd duwysusn 998

‘o) Jeadal Yjeg

Jetund Wd edALldury ppy -

159
jeedal ‘'yNqQ Bu gl - 2
ppe pue yNJ a3eiuend

"2’} uopen
-18sq0) 8es) dsls uonez
-IpuqAH woy jse) Jeaday

(11 uopeA
-198qQ @es) |ob ssosebe
uo ¥YNQ paplidiue 308y

£e

"Buioj
003 swy ysep uabuing

*MO] 00} uonenuad
-UoD }BS UORNIOS YSBEM
lo/pue  UCIIBZIPUQAYH

)

-

-eiedwa) ysep Jusbung
Jo/pue  uopeZIpl

‘00
waisAg Uod dwysuay
ul sagny-pue Aei Yyum
pasn aseg gduwiyoioiy

-‘uoneoyidune
Buunp %2019 08y 191940

leuldayl vyNQ 8yl ul
Apuby pajeas jou sagnj

-wiesboxd Bucim
10 ainjje} WaisAg Juau
-niIsu| H0d odWysuan

N UoRoeay HOd Wd
sdA iduny 03 pappe Jou
183 Joilld Nd gedALduny

"I uonoesy
HOd O PopPE YN Wep
-ynsul io pappe YNG ON

‘UORIpU0 Aesse
10 uopezZipugAy Jadoidw)

“SIONIEW {[B JO UCHED
-gydwe 4od uspnsy
Jo uoneoydwe Yod oN

BTy SIiss0od
ONILOOHSIENOYL

3NN NDIE3

‘sdiag
sqoid YNQ edApndwy
uo peubis juEj} 10 (BU
-Bis ou ng ;96 uo ISIA
yonpoud pagiduy 2°L

g
o, T %

|6 uo aqIsIA
jonpoid padwe oN 'L

"100]
e je seidwies 3501 YNQ
ey} pug | ¥YNQg joucd
o4} iogq wod} jeu
-bis yuse} Jo [euBis oN L

e - ot . .. - e e TP vy
. 1 ) . et - -ttt e e Tt 2T

Fa> HIW 13 NDIRES

»N.\ ‘wNQ wewny jo weibousu suo ueyy ss) Buueuod seidwes

adiy oy z_zﬁmm%mn uaaq saey siusuoduiod 3y 8 ‘SY J0 SeLojRIOgR] St |
O ."S1p| 8y u) peplacsd sjusliess pue s|00

~0104d ey Budoidwa A | WNQG 108U $0 sweiBousu 0M} JO wnwiuiw & edA} pue

BujdA} pue uogesyiduny WHd edA Hiduny ays o Jesn eyl

~ “SjuBuLEIL0D BulieIsl] WOy 60y e pUB

suoneomoads 0} Buipiosor uucped sipj 8yl 1BY) Bnsue O SINY Aq paise} Ainjeres
s1 s BuidA) pue uoneoyduny HO4 YDA+ edALiduny pue Nd edAlyduy eul
J0 30| Yoe3 "(SWNY) "ou) ‘swaisAs ;enosjopy 8yooY Aq paunjieinuBW pue pedojeasp

Adwe oy e|qe aq jm

ose sy BuidA] pue uonesudwy Hod LYDA+HN edALiidury pue Wd eedALiiduny eyl

SOLLSIHILOVHVYHO SONVINHOIHAd



Observae. .,

1.2 (continued) Amplified
product visible on gel but
no signal or faint signa! on
AmpliType® DNA Probe
Strips.

2. Poslitive signal from
Contirol DNA 1, but no
signal from DNA test
sample.

rPERKIN ELMER

PBossible Cause

Inadequate agitation of
the DNA probe strips dur-
ing hybridization.

Amplified DNA was not

added to DNA probe
strips.

Amplified UZ)% not
denatured. O

Enzyme Conjugate: HRP-
SA was not added to the
Enzyme Conjugate
Solution.

Hydrogen peroxide was
not added or too much
was added to the Color
Development Solution.”

Hydrogen peroxide inac-
tive.

Chromogen: TMB was
not added to the Color
Development Solution.

The original AmpiiType
HLA DQo. instead of
AmpliType PM and
PM+DQA1 typing proto-
col was followed.

Quantity of DNA test
sample is below the
assay sensitivity.

34

2,

Recommended Action

Check speed of rotating
water bath (50 to 70 rpm);
verify that hybridization
solution is washing over
the strips; repeat test.

Repeat test, adding
amplified DNA to DNA
probe strips.

Check GeneAmp® PCR
Instrument System block
temperature is 895°C;

eave sample in block >3
i Smm using 5% mﬁmu
m

oo<
*o__ Sﬁ_o

_uqmumqm dil t@
Enzyme Oom__.AWm.
SA solution; re| wmﬁ

S

Make new Color Devel \O \0

ment Solution with cor-

rect amount of hydrogen AV\

peroxide; repeat test.

Make new Color Develop-
ment Solution using new
bottle or dilution of hydro-
gen peroxide; repeat test.

Make new Color Develop-
ment Solution adding
Chromogen: TMB; repeat
test.

Repeat test following the
typing protocol in Section
8.0.

Quantitate DNA and add
2 - 10 ng DNA; repeat
test.

>,

Possible Cause

2. (continued) Positive Test sample contains
signal from Control DNA  PCR inhibitor {e.g., heme
1, but no signal from  compounds, certain dyes).
DNA test sample.

Test sample DNA is de-
graded.

@ High DNA probe strip  Low or lack of SDS In
_,ozsn color. Hybridization and/or
Wash Solution.

Inadequate agitation of
the DNA probe strips dur-
ing hybridization and
washing steps.

\\o/vva
& \A\O @O
v@ %

c\o Excess amounts of
A. Enzyme Conjugate: HRP-
»N\ SA added to Enzyme

Oboecmmﬂm Solution.

p\ ure to light during
Colbr Development.

Tray lid not wiped ade-
quately.

PERKIN ELMER 35

Any or dll of the following
actions may be taken:

1. Quantitate DNA and
add minimum necessary
volume; repeat test.

2. Wash the sample in
Centricon® 100 (see
Reference 11); repeat
test.

3. Add BSA to reaction
and see References 15
and 31; repeat test.

If possible, evaluate the
quality of the DNA sam-
ple by running an agarose
gel (see Reference 18). If
the DNA is degraded,
reamplify with an
increased amount of
DNA.

Prepare new Hybridization
and/or Wash Solution
with correct amount of
SDS; repeat test.

Check speed of rotating
water bath (50 to 70 rpm);
verify that solutions are
washing over strips;
repeat test.

Wipe lid {Section 8.19);
repeat test.

Prepare new Enzyme
Conjugate Solution with
correct amount of
Enzyme Conjugate: HRP-
SA; repeat test,

Cover tray lid with foil
during Color Development
steps; repeat test.
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8. {(continued) Some,
but not all, locl visible
on gel of AmpliType PM
PCR products. -

+

9. Some, but not all, locl
visible on AmpliType PM
DNA Probe Strip .

10. Imbalanced dot
intensities within a
locus on the AmpliType
PM DNA Probe Strip
(this kit is designed to
produce balanced dot
intensities when heterozy-
gous samples are typed,
except as described in
Section 12.1).

PErRKIN ELMER

Test sample contains

PCR inhibitor {e.g., heme
compounds, certain dyes).

\)
@O\

Input DNA and/or vQ@ Check om__u

product was not dena-
tured sufficiently ac«_:u
amplification.

Not all locl amplified.

Amplified DNA was not
denatured.

Hybridization and/or
Stringent Wash tempera-
ture too high or too low.

Hybridlzation and/or
Wash Solution salt con-
centration too high or too
low.

m.isuma Wash time too
long or too short.

38

Becommended Action

Any or all of the following
actions may be taken:

1. Quantitate DNA and
add minimum necessary
volume; repeat test.

2. Wash the sample in
Centricon® 100 (see
Reference 11); repeat
test.

3. Add BSA to reaction
and see References 15
and 37; repeat test.

of the
m:m?.: ?:,.

t Sy
mﬁm
Verify :._ @
amplified
agarose &mm
Observation 8).

Check GeneAmp _un.\AV

Instrument mﬁ@: c_ooxO\

temperature is 95°C;
leave sample in block > 3
minutes using the heated
block cover; repeat test
following instructions in
Section 8.6.

Check that the rotating
water bath temperature is
at §5°C (x 1°C) with a
total immersion ther-
mometer; repeat test.

Prepare new solutions;
repeat test.

Repeat test, washing for
12 minutes (£ 1 minute).

\0
\ ign
mw\.. ux

10. (continued)
Imbalanced dot intensi-
ties within a locus on
the AmpliType PM DNA
Probe Strip (this kit is
designed to produce bal-
anced dot intensities
when heterozygous sam-
ples are typed, except as

described in Section
12.4).
11. Weak or absent

“4.1" dot on the
AmpliType HLA DQA1
DNA Probe Strip in the
amplified Control DNA 1
sample.

12. ©1.2, 1.3, 4" dot
mmxm.. than “C” dot on

liType HLA DQA1
& robe Strip.

+ ; weaker
but ne
ot o:

n.ﬂ

@E:m_
s__mm_no_. t on
AmpliTyp rb DQA1

6

“

PERKIN ELMER

Possible Cause

Mixed sample or contami-
nation.

EDTA not added to the
reaction prior to the heat
denaturation step of the
DNA hybridization proto-
col.

EDTA not added to the
reaction prior to the heat
denaturation step of the
DNA hybridization proto-
col.

Genotype of sample has a
HLA DQAT 4.2 or 4.3
allele paired with a HLA
DQA11.1,2,3,42,0r4.3
allele.

Amplification of HLA
DQA2 pseudogens {faint
1.1 dot).

Genotype of sample has a
HLA DQAt1 1.3 allele
paired with a HLA DQA1
4.1, 4.2, or 4.3 allele,

4
(V4

39

WWDDBBWDB,R: Action

See References 14, 15,
17,18, and 28.

Add EDTA to amplified

sample (Section 4.0);
repeat test.

Add EDTA to amplified
sample [Section 4.0);
repeat test.

See Reference 18.

See References 18 and
30.

See Reference 18.
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