oy

10

i1

12

13

14

15

16

18

19

20

21

24

PETITIONER’S EXHIBIT #22
Quanta Blot Kit

0033419

Rosemary M. Jones Official Court Reporter #317 420 West Hale Ave. Osceola, AR 72370-2532 870-363-2007

2907

ADD 1772



QuantiBlot® rPERKIN ELMER
Human DNA Quantitation Kit
FOR FORENSIC AND RESEARCH USE ONLY

Part Mo. NB0OB-0114 NOT FOR USE IN DIAGNOSTIC PROCEDURES
READ ENTIRE PROCEDURE PRIOR TO USE OF KIT
DEFEN
, EXHIBIT Wx
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LIST OF KIT COMPONENTS
IMPORTANT: Do NOT freeze any of the kit components. !

Store the QuantiBlai® Human DNA Cluantitation Kit components at 2% to 8°C. Under
*’ these conditions, components of the kit are stable through the cantrol date printed on
the [abel.
Note: The QuantiBlot® Human DNA Quantilation Kit contains reagents for at
least 10 hybridization reactions. Each hybridization reaction requires the DNA
Standards and DNA Calibrators with space for tasting up to 38 samples.
Reagent Volume Descripiion
QuantiBlot® 220 uL 1 vial containing 1 pmoele/uL bintinylated
D17Z1 Probe DNA oligonucleotide probe of the follewing
. sequence: 5'-biotin-TAGAAGCATTCTCAGAA
i ACTACTTTGTGATGATTGCATTC-3'.
Enzyme Conjugate: 20mL 1 betile containing Horseradish Peroxidase-
HRP-SA Sireplavidin (HRP-SA) conjugate supplied in
buffer with preservative,
Brormothyrmol Blus 200 L 1 vzl centaining 0.04% Bromothymol Blue in
Solution waler.
QuantiBlot® 250 L 1 vial containing 2 ng/ulL human genomic DNA
DNA Standard A in TE butfer.
QuantiBlot® 100 pL * via! containing 0.7 ng/ul. human genomic
DNA Calibrator 1 DNA in TE bufier.
QuantiBlot® 100wl 1 vial eontaining 3.1.ng/ul human genomic
DONA Caliorator 2 DNA in TE buffer.
. Package Insen QuaniBlo1® Human DNA Quantitation Kit
- protacol,
003320 i
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INTRODUCTION

The QuantiBlct® Human DNA Quantitation Kit provides reagents and protocels
necessary for the repid quantitation of human DNA. The procedure is based on the
hybridization of a biotinylated cligonuclectide probe tc DNA samples immobilized on
a nylon membrane.! The prebe included in this kit is complementary tc a primate-
specific alpha satellite ONA sequence at the locus D17Z1.2 Subsequent binding of
Enzyme Conjugate:HRP-SA (horseradish peroxidase-streptavidin) to the biotin moiety
of the probe allows for either colorimetric or chemiluminescent detection (protocols
ara pizvided for both detection schemes). In the case of eelorimetric detection, the
oxidation of 3,3' 5,5'-teframethylbenzidine (Chromogen:TMB) catalyzed by the horse-
radish peroxidase resulls in the formation of a blue-colored precipitate directly on the
membrane. Alternzatively, for chemiluminascent detection the oxidation of a luminol
based reagent catalyzed by the horseradish peroxidase resulls in the emission of
photons that are detected an standard autoradiegraphy film.2 This process is called
Enhanced Chemiluminescence (ECL™). In both cases, the quantity of sampie DNA js
determired by comparison of the signal intensity 1o numan DNA standards.

Using the prolocols provided, G.15 to 10.0 nanograms of human DNA can be quanti-
tated., The entire protocol can be performed in less than 2 hours. DNA prepared by a
variety of exiraction melheds, including phencl-chioroform, Chelex®, salling ould, or
binding {o silica particles, can be guantitated.

The QuantiBlot Human DNA Quantitation Kit provides protocals for two alternative
detecllon schemes: colorimetric and chemiluminescent. The advantages of the col-
orimelric detection scheme are as fallows: 1) A darkroom equipped for X-ray film
development is not necessary, and 2) The Chromogen:TMB reagent is available
directly from Persin-Elmer (Parl No, NB08-0082). The advantages of the chemilumi-
nescent (ECL) detection scheme are as fcllows: 1) If desired, the sensitivity can be
increased pelow 0.15 ng by performing long exposures Lo the X-ray film (see Seclion
5.2.5); and 2) The X-ray film result is a permanent record (no photagraphy is
required),

~ERKIN ELMER
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MATERIALS REQUIRED BUT NOT SUPPLIED

The items listed are those required for quantitation procedures. This list does not
Include reagents or equipment required far DNA extraction (for a list of DNA extraction
materials see the AmpliType ™ User Cuide, Version 2, Section 3). Many of the items
listed are available from major laboratory suppliers (MLS) such as Baxter Sgientific
Products, Fisher Scieniific, or VWR unless otherwise noted. Eguivalent sources may

be acceptlable where noted.

AmpliType ™ User Guide, VErsion 2 ...

Reagents
Use reageni grade unless otherwiss noled.

Citric acid, monohydrate, granular .........c.e.

Deionized or distilled water
Ethylenediaminetetraacetic acid. ... ..
(EDTA, gisodium salt, dihydrate

Hydrochloric acid, concentraled ... o
Hydrogen peroxide, 0% ... smimimmmmiimisios

Sodium chloride. ...
Sodium dodecyl sulfate [SDS]
ultra pure electrophoresis grade

5N Sodium hydroxide Soltion ... e

Sodium hyaroxide pellets....

Sodium phosphate, 'nonobasm. monchydrale.,.

Tris base {Trlzma base [FW 1211} oo on e

Trisodium witrate, dihydrate . ... . .

Dstection Reagents

For colgrimetric deteclion, the
fallowing reagents are needed:
Chromegen: TMB .

Ethanal, 200 proof (10095 in ...... -

alass contaner

For chemiluminescent (ECL™) detectior

the following reagents are needed:
ECL™ Detection Reagenis.

Film processing GBX Fixer.. ...
Fiim processing GBX Developer._....

~ERKIN ELMER

Source

Perkin-Elmer, Norwalk, CT
(Part No. NB0O8-0111).

JT Baker, Phillipsburg, NJ
(Cat. No. 0110-085), or equivalent.

..GIBCC BAL, (Cat. Na. 15575-0132),

Sigma (Cat. No. E4884),
or equivalent.

MLS

Sigma Chemical Company, {Cat.
Ne. H1009), or equivalent,

.. MLS
.GIBCO BAL (Cat. No. 15525-025),

or equivalent.
VWR, San Francisco, CA
(Cal. No. JT5671-2).
MLS

..Sigma (Cal. No. S9638), or

equivalent,

GIBCO BRL (Cat. Ne. 15504-012),
Sigma (Cat. No. T8404),
or egulivalent.

~Sigma (Cat. No. CBE32),

or sguivalent.

Perkin-Elmer (Part No. NB08-0052),

..Quartum Chemical Comparny,

Gircinedti, OH (order by volume)
or Goid Srueld, Mayward, CA
(Gat. No. EL200P24X1).

Amearsham, Arlingtan Heights, IL
(Cat. No. RPN.2108).
Sigma (Cat. No. P-7167),

| ...5igma {Cat. No, P-7042).

003322
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Autociave.. ’
Hybridization Tray.. ... ..
Hybridization Tray Retainer..

Balance, accurate tn 1 Orng R
Waterbath wiith cover, rolating, ......cov.

Bellco Hot Shaker Plus™

Thermometer, Total Immersion ... we..

Weight, approximately 1 Kg ... oo cmmiinmmn

(e.g.. lead ring)

Labware and glassware ... eaen
Magnetic stirrer and stir bars..., e R ey

Poleroid® Camera and Type 55 or 667

pH meter compatiblewith Tris. i

solutions; Coming or equivalent;
{need slectrodes without silver
chlaride) and reference buffers

Pipettors: adjustable to deliver ... .. ...

1-20 L, 20 - 200 uL and
200-1000 pL
Refrigerator (2° to 8°C)......

Shaker, variable speed, orbital plaﬂorm i

(capable of 100-125 rpm)

Siot blot apparatus, The Convertible® .. ...

Timer, 60 minute (=1 minute)
Vorex.. . -

Water balh statrunary, ad;ustab&e 1037°C

or incubatar

Additional equipment nseded for
ilumine atect!

Automatic film processor (optional) ...

Film cassette _
Darkraom ... ...

FPERKIN ELMER

-.MLS

MLS
e Bellen, Vineland, NJ [Model No.
7746-22110 (110V), or Model
Na. 7746-22220 (220V)].
-...Recommend: Cole Parmer, Niles, IL
(Cat. No. H-08001-34, Graduated
to 0.1°C range 49° to 57°C, specify
NIST {raceable when ordering).
Alternative: Scientilic Producls
(Cat. No. T2098-5, range
50°C 1o BO°C),
VWR (Cat. No. 28700-048) Cole
Parmer (Cat. No.
G-06137-06), or equivalent.

MLS

...MLS
(black and white) fiim or Type 69
or 553 [color) Hilm.

MLS

Rainin, Woburn, MA (P20, P200,
and P1000), or equivalent.

MLS

e Bellco, Lab-Line (Model No, 3520
for RPM X100).

GIBCO BAL (Cat. No. 11055-019
and Cat. No. 11055-068).

uMLS
.MLS
MLS

Kanica, Japan (Model QX-130 A
plus Cade No. 1521), or equivalen.

Amersham {Cat. No, RPN.1642),
VLS

003323
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Supplies

g Biodyne® B nylon membrane, 0.45 pm. ... .. . GIBCO BRL (Cal. No 14811-012),
. Cloves, disposable e MLS
Lab wipes or paper towels ... e MLS
Permanent ink marker (for marking tubes). . .......MLS
Pipet lips for adjustable pipettors with ... ........... GIBCO BAL or equivalent
plugged tips (slerilized by
irradliation or autoclaving)
GeneAmp® PCR Reaction Tubes. ..o.c.......... Perkin-Eimer {Part No. N801-0180).
(0.5 mL polypropylene tubes)
Additional supplies needed for
hemin] ietection:
Saran Wrap® ..o i s VLS
Whatman Benchkote® (polythene backed) . .. ....VWR [Cat. No. 52B55-001).

X-ray film (Hyperfilm ECL or Kodak XARS fim)........Amersham (Cat. No. RPN.2103),
Kodak, or equivalent.

1.0 REACENT PREPARATION
1.1 Preparation of reagents not supplied
Use reagent grade chemicals unless oiherwise noted. Prepare all solutions using
deionized or glass disiilled water (identified below as DI H,0). Wear gloves and follow
safety recommendations provided by manufaciurer for handling chemicals. Camply
wilh any and all laws, regulations, or orders with respecl fo the disposal of any haz-
ardous or toxic chermical, material, substence or waste. Store all reagents at room tem-
parature (15° to 30°C) unless otherwise neted. Reagenis are prepared as follows:

’ 1.1.1 QSMEDTA(I L)
’ Warning: EDTA Is an irritanit, Wear lab coal, gloves, mask, and protective
eyewear when handling EDTA,

Warning: NaOH is corrosive and toxic., Wear lab coat, gloves, and proteciive
eyewear. Use caution when handling. NaOH, when combined with water,
results in an exothermic reaction. Dissove the NaOH pellets in the water
gradually with 3 to 4 additions, Cover and allow the NaOH to dissclve com-
pletely and cool between each addition.

Add 186.1 g of disodium ethylenediaminetetrzacetic acid dihydrate
(Na,EDTA#2H;0) to 800 mL of DI H,0. Stir vigarously on a magnetic stirrer. To
dissolve the EDTA pewder, adiust the pH to 8.0 (x 0.2) by adding approximately 20
g of NaOH pellets. Check the pH and add SN NaOH solution if needed (for smail
pH adjustments, pellel addition cannot be accurately controlled). Adjust ihe final
volurne to 1 liter with DI H,© and mix theroughily. The solution should be suto-
claved or filtered through a 0.2 ym Nalgene® filter.

1.1.2 209% (w/v) SDS (1 L}

Warning: SDS is an irritant. Avoid skin contact and inhalation. Wear lab coat,
gloves, mask, and protective eyewear when handling SDS.

Slowly dissalve 200 g electrophoresis-grade {Ultra pure) sodium dodecyl sulfate
(SDS) in BOO miL DI H;O. Warming |e.g., n a 37°C waler bath] may be required to
dissalve solids completely. Adjust the firal voume 1o 1 fiter with DI H;O and mix
theroughly.

. FERKIN ELMER
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1.1.3 1 M Tris-HCl. pHB0{1 L).

Warning: Hydroechloric acid {HCI) causes severe bums and is irritating to the
eyas, When preparing this reagent, uss a fume hood and avoid inhalation and
contact with the skin. Wear a lab coat, glovas, and protective syawear whan
hamdling.

Dissolve 121.1 g Tris base in 800 mL DI HgO. Adjust to pH 8.0 (= 0.2) at room tem-
perature by adding approximately 45 mL of concentrated HCI. Adjust the final vol-
umeto 1 |iter with DI HyO and mix thoroughly. Sterilize by altoclaving.

1.1.4 TE Butfer 10 mM Tris-HC|, 04 mM EDTA pH B (1 1) Add 10 mL of 1 M
Tris-HCL, pH B.0 (Section 1.1.3) and 0.2 mL of 0.5 M EDTA (Section 1.1.1) to

990 ml. DI Hy0 and mix tharoughly. Dispense 100 mlL aliquots and sterilize by aulo-
claving.

1.1.5 Citrate Buffer [0.1 M Sodium Citrate, pH 5.0 {1 L)), Dissolve 18.4 g trisodium
citrate, dihydrate (NayCgHsCy#2H,0) in 800 mL DI H,0. Adjust the pH 1o 5.0 (+ 0.2)
by addition of appraximately & g of cifric acid manchydrate (CgHsCreH;0). Adjust
the final volume ta 1 liter with D! H.O and mix thorgughly.

1.1.6 20X SSPE Buffer [3.6 M NaCl, 200 mM (NaH,PD,» 20 mM ECT,

1l

Warning: NaOH is corrosive and toxic. Wear lab coat, gloves, mask, and pro-
tective eyewear, Usa caution when handling NaOH,

Dissolve 7.4 g of disodium ethylenediaminetetraacetic acid dihydrate
(Na,EDTA#2H,Q) in 800 mL DI H,O. Adjust the pH ta 8.0 {+ 0.2) with 10 N NaOH
solution. Add 210 g Sodium Chioride (NaCl) and 27.6 g Sodium Phosphate,
monobasic, monchydrate (NaH,PC,#H,C). Adjust the pH to 7.4 (£0.2) with 10N
NaOH (sbout 10 mL). Adjust the final volume to 1 liter with DI H,O and mix thor-
oughly.

1.1.7 Hybridization Solution [5X SSPE, 8.5% wi SDS (1 L)l. Add 250 mL 20X SSPE
(Section 1.1.6) and 25 mL 20% w/v SDS (Section 1.1.2) to 725 mL Di H,0 and mix
tharoughly. Hybridization Selution solids must be in solution before use; warming
{e.q., In 8 37°C water bath) may be required to dissolve solids completely.
Preparation In 2 clear glass container is recommended to facilitate visual Inspection
for solids during warming.

1.1.8 Wash Sclution [1.£X SSPE, 0.5% wir SDS (2 )] Acd 180 mL of 20 X SSPE
(Section 1.1.8), and 50 mL of 20% wi SDS (Section 1.1.2) 10 9,800 mL of DI H,0
and mix thoroughly. Wash Saolution salids must be in solution before use; warming
(e.q., in a 37°C water bath) may be required to dissolve solids compiletely.
Preparation in a glass container is recommended to facilitate visual inspection for
solids during warming.

1.1.8 Spotting Sclution {0.4N NaOH, 25 mM EDTA, 0.00008% Bromothymo) Biue
[ZS ml)]. Add B mL of 5N NaOH, 3.75 mL of 0.5 M EDTA (Section 1.1.1) and 150 pL
0.04 % of Bromothymol Blue (provided in Kit) to 55 mL of DI H,O and mix thoraugh-
ly. Spntting Solution is siable Tor at leas: three manths at room temperatura,

1.1.10 Pre-Wetling Solution [0.4N NaOH, 25 mi EDTA (500 mL)]. Add 40 mL of &N
NaOH, 25 mL of 0.5 M EDTA (Section 1.1.1) to 435 mL of DI H,O and mix therougn-
ly.

1.1.41 3% Hvdrogen Peroxide (1 mlL) [For Colorimetric Detection Cnly).

Add 100 ul of 30% H,O; te 900 L of DI H,0 and vonex ta mix. Protect from light.
Store a1 2" to 8°C. 3% Hydrogen Peroxde has a shelf life of approximately 4 weeks
when stored al 2° to 8°C

003325
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1.1.42 Chromogen:TMB Sclution. Bring the Chrumogen:TMB (TMB) to room tem-
perature (15" to 30°C). Before opening the botlle, tap it on the lab bench to shake
the TMB lo the battom of the botlle. Remove the slopper carefully to prevent (oss of
the powder, Slowly add 30 mL of room temperature reagent grade 100% ethanal to
the bottie. Do NOT use ethanol that has been stored in a metal container, Do
NOT use 95% sthanol or other alcohols. Recap the bottle. Seal the stopper with
Parafilm. Shake in an uprignt pesition on an orbital shaker for 30 minutes or until

completely dissoived. Store in bottie at 2° to 8°C and protect from rusl. Under

these conditions the Chramagen Solution is stable for six months after preparation,

1.2 Preparation of reagents supplied

1.2.1 Human DNA Standards. Prepare a two-fold senal dilution of the DNA
Standard A |provided in Kit) in TE Buffer (Section 1.1.4) as follows:

1. Labe! seven 0.5 mL autoclaved GeneAmp® PCR Reacticn Tubes
Athrough G.

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

3. Transfer 120 pl of DNA Standard Ainto the lube labeled A

4. Aliquot 80 L of TE Buffer (Section 1.1.4) intc each of the six remaining
fubes labeled B through G.

5. Add 80 pl of DNA Standard A (fube A) to the 60 pl. of TE Buffer in tube B,
Vortex to mix thoroughly.

6. Add 60 pL of diluted DNA Standard B (tube B) to the 60 pL of TE Buffer in
tube C, Vortex to mix thoroughly.

7. Add 60 pL of diluted DNA Standard C (tube C) to the 6C pL of TE Buffer in
{ube D. Vortex to mix thoroughly.

B. Continue the serial dilution through tube G,

9. If the dilution steps are performed as described in Section 1.2.1 sbove, the
saven DNA Standard tubes (tubes A1hrough G) will have the concentra-
fions of human DNA listed in Table 1.

Table 1: DNA Standards and Concentrations J
Hioi ;
[ DNA Standard COT(‘s;ﬂLrE-m Quantity i?nh; per5 pl

A 2 10

B 1 5

c 0.5 25

D 0.25 1.25

E ' 0.25 0.625

F 0.0625 0.3425

G 0.85125 r 0.15625

Note: Store the diluted DNA Standards at 2° to 8°C. The DNA Standards

A through G are stable for at least three months at 2° to 8°C,

@ FERKINELMER
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2.0 INFORMATION REGARDING PROTOCOLS
b This entire section should be read before slot blotting/immobilization of DNA.

. The QuantiBlot® Human DNA Quartitation Kit contains reagents for at least 10 hybridization
> reaclions. Each hybridization reaction must include the following ten cantrol samples: |
seven DNA Standards, the two DNA Calibrators and one blank [Spotting Solution (Section
1.1.9) only]. An additional 38 samples can be spetted on the membrane, for a total of up to
48 samples per hybridization reaclion. DNA Calibrators are provided as an interrial control
for DNA Standard performance.
3.0. SLOT BLOTTING/IMMOBILIZATION OF DNA
Note: Wear cisan disposable laboratory gloves while preparing samples. Follow
safety recommendations provided by manufacturer for handling chemicals. Comply
with any and all laws, regulations or orders with respect to the disposal of any haz-
ardous or toxic chemical, material, substance or wasta.
Before beginning this section, assemble the reguired reagents, supplies and squipment as
follows:
DNA Standards (A through G)
DMA Calibrator 1 (provided in Kit)
DNA Calibrator 2 (provided in Kit)
Slot Blot Apparalus
Spotiing Salution (Section 1,1.9)
Pre-Wetting Sclutlc~ 'Saction 1.1.10)
Biodyne® B nylon membrane
3.1 Determine the number of samples to be anaiyzed including the seven Human DNA
Standards (A through Gj, the DNA Calibrators 1 and 2 (provided in Kit), and the one blank
(Spotting Salution only). Aliquat 150 uL of Spotting Salution inta a new 0.5 mL GeneAmp
1 PCR Reaction Tube for each sample.
3.2 Labe seven of thetubes containing 150 pL Spotting Solution as fallows: A, B, G, D, E,
F,and G and [abel two of the tubes containing 150 L of Spotting Selution as follows: DNA
Calibrator 1 and DNA Calibrator 2.
3.3 Vortex the seven DNA standards and the two DNA Calibrators. Add 5 L of sach
solution to the comesponding labeled tubs containing 160 ul of Spotting Solution,
Note: Sample DNA should be MgCl,-free, See Troubleshooting Section,
3.4 Add 1 to 5 pl of each test sample DNA lo the remaining tubes cortaining 150 plL of
Spofting Solution.
3.5 While wearing clean gloves, cut a piece of Biodyne® B membraneta 11.0cmx 7.9 om.
Cut a2 smell noleh in the upper right comer of the membrane to mark orientation. Place the

mermbrane in the Hyoridizatior Tray (Part No. NBO8- 0136) containng

50 mL of Pre-Wetling Solution. Incubate at rcem temperature for 1 to 30 mirutes.

Note: The following pretocol is far use with GIBCO BRL The Convertible® slot biat
apparatus. Refer to GIBCO BRL instructions for additional details. The vacuum
source must have a pressure of at least Bto 10 inches Hg.

3.6 Using forceps, remove the membrane Irom the Pre-Weltling Solution. Placethe mem-
brane on the gaskel of the siot blol apparalus, then place lhe top plate of the siot blot
dpparatus an top of the membraneg. Turn on the vacuum source {i.e., turn on house vecu-
um line or vacuum pump). Tum off the sample vacuum and tum on the clamp vacuum '
on the slot blat apparatus. Pusn down on the top plate to ensura the farmation of a tight I
seal. Pour cff the Pre-Wetting soluticn and rinse the Hybridization Tray tharaugh with

DI H,0.

,,__. PERKIN ELMER
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3.7 Useanew pipetie tip for each sample. Pipet each sample {approximately 155 pl) into
a different well of the slot blot apparatus. Slowly dispense each sample directly into the
center of each well of the slot blot apparatus ensuring that the pipet {ip is approximately &
. mm above the membrane.
3.8 After all samples have been pipetled info lhe wells of the slot bict apparatus, slowly
tum on the sample vacuum. Leave the sample vacuurm on until &l of the samples have
been drawn through the membrane ([appraximately 30 seconds), Inspect each slof that
contains a sample for a uniform biue bana. (if a uniform blue band is not visitle, refer to the
Troublashooting Section) Turn off the sample
vacuum,
3.9 Tum off the clamp vacuum. Turn off the vacuum source. Disassemble the slot blot
apparatus and remove the membrane. Proceed to Section 4 immediatisly, Do NOT
allow the membrane to dry-out.
Note: After each use, soak the siot blot apparaius in a large volume of 0.1% SDS
solution (approximately 5 to 15 minutes). Using a disposable ab towel, clean the gas-
ket and the side of the top plate that contacts the membrane. Then rinzs the slot blot
apparatus with an excess of walter and allow to dry at room temperature. Never use
bleach,

4.0 DNA HYBRIDIZATION

The following section involves the hybricization of biotinylated QuantiBlot® D17Z1 Probe to
DMA samples immobilized on the nylon membrane, the binding of Enzyme Conjugate:HRP-
SA to the hybridized probe and a stringent wash to remave non-specifically bound probe.

Before starting the DNA Hybridization procedure, assemble the required reagents and
equipment as fallows:
1 QuartiBlot 01721 Probe (provided in Kit)
' ) Enzyme Cenjugate:HRP-8A [provided in Kit)
Hybridization Sclution (Section 1.1.7)
Wash Solution (Sectien 1.1.8)
Citrate Buffer (Section 1.1.5)
30% Hydragen Peroxide
Hybridization Tray and lid
Hybndization Tray Retainer
Do NOT allow the membrane to dry at any pointin the protocol. Minimize the time the
membrane is not submerged in solution. Use the Hybridization Tray with lid for all steps.
Warm the Hybridization Solution and the Wash Sclution to between 37° and 50°C in silhar
a water bath or gn incubator. Ali solids must be in selution before use. Mix well.
Note: Clean, disposable gloves shauld be wom throughout the DNA Hybridi-zation
(Section 4.0) and Detection steps (Sactian 5.0).
4.1 Pre-hybridization: Transfer the membrane to 100 mL of pre-warmed Hybridization
Solutien in the Hybridization Tray. Add & mL of 30% H,0,. Place thelid on the tray. Use
the Hybrdization Tray Retainer or a lead weight 10 keep tray from floating inthe water bath,
Rotate ina 50°C (+1"C) water bath (50 to 60 rpm) for 15 minutes (+2 minutes). Pour aff the
salutian,

4.2 Hypndization: Add 30 ml of Hybrdization Soluticn to the Hybridization Tray contain-
ing the membrane. Tiit the tray to cne side anc agd 20 pL of QuantiBlet D17Z1 Probe 1o
the Hybridization Selution. Placethelid ontheiray, Rotatein a 50°C (+1°C) water bath (50
to 60 pm) far 20 minutes (=2 minutes). Potr off the salution.

® FeRkNELMER
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4.3 Rinse the rnembrane briefly in 100 mL of pre-warmed Wash Solution by rocking the
—~ iray for several seconds. Pour off the solution,

Note: Step 4.4 (below) describes the addition of two aliemative volumes of Enzyme
. Conjugate:HRP-SA. Tha volume of Enzyme Conjugate:HRP-SA used depends on the

detection scheme chosen: colorimetric (TMB) or chemiluminescent (ECL™) detac-

tion. (See Introduction on page 2 for more general information on these two alterna-

tive detection schemes.)
4.4 Stringent Wash/Conjugatien: Add 30 mL of the pre-warmed Wash Solution to the

Hybridization Tray. Tilt the tray to one side and add the Enzyme Conjugate:HRP-SA to the
30 mL of Wash Sclution as follows: for colorimetric (TMB) detection add 180 L of Enzyme
Conjugate:HRP-SA OR for chemiluminescent (ECL) detection aad 90 ul of Enzyme
Conjugate:HRP-SA. Place the lid on the tray. Rotate in a S0°C (+1°C) water bath (50 to 60
rpm) for 10 minutes (=1 minute). Pour off the solution.
4.5 Rinsethe membrane thoroughly for 1 minutein 100 mL of pre-warmed Wash Solution
by ragking the tray or rotating it on an orbital shaker (100 to 125 rpm) at room temperature,
Pour off the salution. Rinse again for 1 minute. Pour off the solution.
4.6 Wash the membrans by adding 100 mL of pre-warmed Wash Salution to the tray.
Place the lid on the tray. Rolate al room temperature on an orbital shaker (100to 125 rpm)
at room temperature Tor 15 minutes. Pouwr off the solutiorn.
4.7 Rinse the membrane brigfly in 100 mL of Citrate Buffer by rocking the tray. Pour off the
salution,
. 50 DETECTION STEPS

if 180 pL of Enzyme Caonjugate:HRP-SA was used in Section 4.4, use the colorimetric
detection steps in Saction 5.1; if 90 pil of Enzyme Conjugate:HRP-SA was used in
Section 4.4, procesd to Section 5.2 for chemiluminescent detection.

;*’ 5.1 Colorimetric Detection

§1.1 Prepare the Color Development Solution not more than 10 minutes bafore
use. Add the following reagents in the order listed to a glass flask and mix thoroughly
by swirling. Do NOT vortex. To 3CmL of Citrate Buffer (Section 1.1.5), add 1.5 mL of
Chromogen:TMB Solution (Section 1.1,12) and 30 pL of 3% H,O, (Section 1.1.11).
5.1.2 Add Color Development Solution to the membrane in the tray. Cover the tray
with the lid ta protect the membrane from strong light.

5.1.3 Shake at rcom temperature an an erbital shaker (50 to €0 rom) for 20 1o 30 min-
utes.

5.1.4 Remove tray from shaker, pour off iquid.

5.1.5 Stop the color developrment by washing in deionized H,O (100 mL)., Shake for 5
1o 10 minttes (50 tc 60 mpm) with the lid on the tray. Repeat for atotal of three washes.
5.1.6 Photograpn the membrane wnen it iswet. Saran Wrac® may be placed over the
membrane during phatography to prevent it fram drying out
1. Place the wet membrane an a fiat non-absorbent surface. Keep the mem:-
brane wet throughcut 1he photographic procedure. Minimize exposure to
strong light.

2. Use a Polaroid camera with Type 58 or 867 (black and while) film or Type 58 or
559 (calor) film.

3. Follow Polaroid film exposure _ o aeveloprment (nstrucsions.
® FexneEwmER
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Nats: For black and whita photography, an crange filter (Wrattan 22 or

- 23A) will enhance contrast. .

. 4. Following photography, the membrane may be air-dried on any hard nen-

dbsorbent surface. Protect fram light and axidizing agents (e.g., acid treated

paper, bleach and nitric acid). The blue color on the membrane will fade upen
drying.

52 Chemiluminescent Detection

Before beginning this section, assemble the required reagents, supplies and equipment as

follows:

ECL™ Detection Reagents
Whatma n® Benchkeote
Saran Wrap®

X-ray Film

Film Cassetle

Note: ECL Reagents 1 and 2 should be stored separately ( at 2° {o 8°C) and not
allowed to cross-contaminate each other,
5.2.1 To5ml of ECL Reagent 2, add 5 mL of ECL Reagent 1. Do NOT prepare this
mixture more than 5 minutes before use. Add the 10 mL of ECL reagent mixture to
the membrane in the Hybrngization Tray and shake for exactly 1 minute at room tem-
perature. Pour off the solution.
Note; For maximum sensitivity, expose the membrane to X-ray film within
10 minutes of incubation in ECL reagents.
622 Cul a piece of Benchkete 1o approximately 12 x 16 cm. Place the damp mem-
brane DNA-side-up on |\he plastic-coated side of the Benchkate. Cover the membrane
’\’ with a piece of Saran Wrap that is a few centimeters larger than the BenchiKote. Use g
paper towe! to smeath out any wrinkles or air bubbles in the Saran Wrap. Fold the
Saran Wrap behind the BenchKote on the top and botlom sides. Again, use 2 paper
towel 1o flaiten the Saran Wrap and remove any air bubbles, Fold the Saran Wrap
behind the BenchKote on the iwo remaining sides.
5.2.3 Ina darkroom, place a piece of Hyperfiim ECL or Kodak XARS fim In the film
cassette. Carefully piace the covered membrana on top of the film such that the DNA
side is in contact with the film. Do NOT move the membrane once it is placed on
top of the film; movement may cause blurring of the resulting image or a "double
image”. Close the film cassette, It is very important that the film is in tight, uniform
contact with the covered membrane.
5.2.4 Expose the film for 15 minutes at room temperature.
6.2.5 Process the film with an autoratic fitm processor, If an autommatic film processer
is not availabte, use Kodak GBX Developer and GBX Fixer as follows:
1. Dilute the Developer and Fixer saiutions as instruced on the reagent
botlles.
2. Inthe garkroom, incubate the film in the Developer for 90 secends bafere nins-
ing tin LI HyO for a few seconds. Then incubate it in the Fixer for 90 seconds.
3. Rinse the film in a continuous flow of fresh DI H,O for 30 minutes. Hang to dry.
Note: If desired, additional X-ray film exposures can be obtained by repeat-
ing steps 5,2.3 through 5.2,5 above. Expesures longer than 15 minutes (up
to several hours or overnight) will result in increased sensitivity. Preparation
of additional further-diluled DNA Standards may be necessary to quarntitale
. samples containing less than 0.15 nanograms of DNA.

} PERKIN ELMER
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6.0 RESULTS INTERPRETATION

Results are interpreted by comparing the signal intensity of ihe DNA test sample to
the signai intensily oblained for the DNA Slandards. The signal intensity for a sample
reflects the total amount of DNA spotted on the membrane. The seven DNA
Standards represent the following quantities of DNA spetied on the membrane: 10,
5,2.5,1.25,0.625, 0.3125 and 0.15625 ng (See Table 1).

The DNA Calibrators are used to provide DNA of a known concentration te verify that
the DNA Standards were correctly diluted and are providing correct results for the
iest samples. For examgle, the DNA Calibrator 1 has a stock concentration of

0.7 ng/pL. Five pL of this control was added to 180 pL of Spotting Solution and the
entire 156 ul was spotted on the membrane. Thus, 3.5 ng of this sample was spot-
ted on the membrane (0.7 ng/pL 5 pL = 3.5 ng). The signal abtained for this contral
sample should have an intensity that is between the 2.5 and & ng DNA Standards.
Likewise, the DNA Galibrator 2 should have an (ntensity that is between the 0,3125
and 0.625 ng DNA Standards. If not, see the Troubleshooting Section.

Figure 1: Example of
QuantiBloi® results (using colori-
metric (TMB) detection method). r N
The seven DNA Standards repre-
sent the {ollowing quantities of
DNA spotted on the membrane:
A=10ng; B=58ng, C=25ng;
D= 1.256 ng: E = 0.625 ny;
F=03125ng and G = 0.15625 ng.
DNA Calibraior 1 should have an
intensity that is belween DNA
Standards B and C. DNA Cali- £
bralor 2 should have an intensity
that is betwesn DNA Standards E |G
and F. Quanlities for the lest sam-
ples are determined by compari- Bilank
son of signal intensities 1o the DNA

OMA Calibrator
DMNA Cakbratar 2

Tenwt Samples

L]

AERENER

DNA Standards

Standards.

The cencentration of a DNA test
sample is determined as follows

1, Determine the quantity of DNA test sample spotted on the membrane by
comparing its signal intensity to the Iniensity of the DNA Standards.

2. Divide this guantity by tha volume of DNA test sample added to the
Spotti~g Solutlon (typically & pL of DNA test sample is added to 150 pL of
Spotting Salution).

This calculaticn gives DNA concentration in ng/ul |

PERFORMANCE CHARACTERISTICS

When the recommended protocols are followed, Jdsing the calormelric datection
melhod with Chromogen:TMB, the user of the QuantiBIot® Human DNA Quantitation
Kit will e able 10 detect and quar*itate 0.15 1o 10 ng of human DNA per test sampla,

FPERKIN ELMER
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Obsarvation
1. No signal or low sensi-

tivity (0.16 ng DNA
Standard not visible).

2. Areas of low sansitivity
across the membrane.

@ FERKINELMER

TROUBLESHOOTING

Possible Cause
Use of 2 membrane other
than Bicdyne® B.

Incorract NaOH ar ERDTA
concentrations in Spotting
Salutian.

Water bath temperature too
high.

DNA Praba was not added
at hybridization step.

Enzyme conjugate was naot
addad. g

Hydrogen peroxide was
inactive [colorimetnc delec-
tion onlv]

Bresence of MgCl, in the
DNA sample

Cross-cortamination of ECL
Reag;en:s (chemilumines-
cent detection method

ECL Reagents stored at
room iemperature (chemi-
luminescent delecticn
method only).

Membrane s.upEIsc zéf onta
tre side of the Hybrdzation
Tray dunn bndazaaon or
Stringent stecs.

Membrane dred-out signifi-
cantly at scrme peoint in the
protocal.

003332

Becommended Action
Use Biodyne B nylon mem-
brane. Do not use mem-
branes that have a neutral
charge.

Prepare Spottin So1ut|cm
corra:iyf::gd g

Waier bath temperature
should be 50°C (=1°C).

Add QuantiBlot® D172+
Probe.

Add Enzyrna Conjugate:
-SA at indicat epin
grotonul Use 180 uL of
nzyme ConjugateH SA
for co!unma ric
detectlon, and use 8
HRP-SA  for cheml-
liumlnescem (ECL™) de-tec-
tion

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

peroxide.

Concentrauons of MHCI-
>0.3 mM can resu
reducad sensﬂwaty Prepare
all DMA dilutians in TE
Buffer. Any MgCl, can be
removed from samples by
microdialysis using
Ceplricon® 100 spin units
follow manufacture's direc-
ions).

ECL Reagenis 1 and 2
should be siored separately
and should not be mlxed

until & minutes prior to usa.

Order fresh ECL F’Iea?
Store ECL Reag- enfs at 2‘
ta B°C.

Reduce the rofation rate of

the water bath to 50-
60 rpm. Check ir.at the
membrang 15 fully sub-
merged in the botlomn of tne
H\;bnchzatmn Tray before
shaking.

Do not allow the membrane
ta dry at any painl in the
protocal.
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Observation
= 2. Areas of low sansitivity
f . across the membrane.

3. Non-uniform ssilg:lal
intensity within a =

4. Filter background

@® F=ronewvER

Bossible Cause

Poor contact between the

fiim and the covered mems-
brane during film exposure
for chemiluminescent
detection.

Bubble(s) in slot biot wells
when sample was pipelted
into well, or when vacuum
was applied.

No or low SDS in the
Hybndization Solution or in
the Wash Salution,
Membrane was not pre-
wetted prior to siot blofting.

Too much Enzyme Can-
Jugate HHP-SA was add-ed,

Lack of thorough nnsing at
Seclion 4.5 of the DNA
Hybndization protocal.

Slot blot apparatus pot
cleaned thoroughly after last
use.

Becommended Action

Smooth-out wrinkles or
bubbles in the Saran Wrap®
cavering the membrane and
make sure that the film cas-
setle provides tight, uniform
canlact belween the cov-
?[;:d membrane and the
T

Slowly pipet the Spotling
Solution directly over the
center of the wells of the
slot bict apparatus, with the
pipet tip raised approxi-
mately &§ mm above the
membrane.

Turn on tha sample vacuum
slowly, not all at onee. After
being drawn through the
membrane, the sample

d appedr as a uniform
blue band on the mem-
brane.

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

Prepare solutions with prop-
er concentrations of SDS.

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

Use 180 plL of Enzyme
Conjugate:HRP-SA ~ for
colorimetric deteclion or
90 pl of Enzyme Con-
jugale:HRP-SA for chemilu-
minescent delection.

Thoraughly rinse twice, for
minute  each, ‘using
100 mL of pre-warmed
Wash Solution at this step.
These two rinse fimes can
be exiended beyond
1 minute if necessary.

Immediately after sach use,
soak the slot biot apparatus
in a large volume of 0.1%
SDS solution. Never use
bleach.
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Qbservation
5. Blurry or mis-shapen
slots (chemilumines-
cent detection only).

[

Blurry slots and/or
double image (chemilu-
minascent dataction
only).

7. The DNA Calibrators
do not quantitate cor-
rectly with respect 1o
the DNA Stan-dards.

B. Signals obtained for
non-human DNA sam-
ples.¥

Possibie Cauce
Bubbles or wrinkles in
Saran Wrap covering
membrane during film
exposure.

Membrane was moved
after it was placed In con-
tact with the film.

DNA Standard serial dilu-
lions prepared incorrectly.

Water bath temperature
too low.

SSPE concentration too
high in Wash Solution.

Recommended Action
Carefully smoath-out wrin-
kies or air pockets in the
Saran Wrap that covers the
membrane during film expo-
Sure.

Carefully place the mem-
brane direclly on lep of the
film, Do not move the
memibrane once it has been
piaced on top of the film.

Prepare two-fold sernal dilu-
tions of DNA Standard A in
TE Buffer as described.
Add § pl of each dilution 1o
150 |L of Spotting Solution
for slot blelting.

Water bath temperature
should be 80°C {=1°C),

Check that the 20X SSPE
solution and the Wash
Saluticn were prepared cor-
rectly.

DNA from primate species may give signals similar to those obtained from equiva-

lent amounts of human DNA. In Roche Molecular Systems [(AMS) Izbaratories,

30 ng to 300 ng quantities of non-primate DNA samples rasult in either no signals
or signals that are less than er equal 1o the signal cbiained for .15 ng of human
DNA. The following non-primate DNA samples have been tested in RMS |laborato-
ries: E. coli, yeasl, dog, cal, mouse, rat, pig, cow, chicken, fish and turkey,
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ORDERING INFORMATION
PRODUCTS ARE NOT FOR USE IN DIAGNOSTIC PROCEDURES

in the United States:

For PCR Technical Supoort call ioli-free
1-800-762-4001
FAX: 203-761-2542

To order PCA cansumables and reagents
call toll-free
1-800-327-3002

To erder FCR instruments or to reach your
sales representative call loll-free
1-B00-545-7547

‘For PCH product literature call toli-free
1-800-345-5224

in Europe:

For FCA Technical Support call
Langen, Germany al
45/6103/708301

FAX: 49/6103/708310

Qutside of the United States:
For the numiber of your local Perkin-Elmer sales

representative call:
Australia
Austria

Belgium
Bulgaiia
Canada
Czechoslovakia
Denmark
Finland

France
Germany
Hungary

italy

Japan

Latin America- Mesico
Netheriands
Norway

Poland

Portugal

Spain

sweden
Switzerland
United Kingdom

613212 8665
4311 602 31010
322 7255089
355259 1118
1 80O 762 4001
42 2 772507
45 48 141331
358 08B0 144
33 1 4890 1800
48 6150 D10
361251 1118
393923 831
814 7380 8500
52 5651 7077
311820 754 11
47 22 €8 6565
48 22 33 0935
3117962172
341 803 4210
46 87 330010
41 42 647 777
44 192 582 5650

Petkin-Emer® and MicraAmp® are regisiered
tracdlemarks of Tha Perkin-Eimer Corporation.
Racha is a registered trademark of
Hofimann-La Racha Ing,
QuantiBiat® is a registered frademark ahd AmpliType™
I a Irademark of Rochs Molacular Systemns, inc.
GoneAmp® is a registered frademark of Roche
Maolecular Systems, Ing.,, iesnsed 1o The Perkin-Eimar
Corporation,
Hyparfilm ECL™ and ECL™ ara Irademarks of
Amarsham Inlarnalional,
Blodyne® is & registeced tragemark of Fal Siesuppert
Carparation;
Chalex® is a tagistared Irademari of BiosFad
Laboratories.
Benchkols® 13 a registersa trademnark of Wnatraan
Paper Ltd,
Ballco Hol Shakar Plus™ is a radamark of Ballzo

Glass, Inc,
Saran Wrap® s a trademark of Dow Chemizal,
Naigene® is a ragistered rademark of Malgs Company.
Polsrold® s a ragistered trademaik of Folarcid.
Certricon® is a registarad lradamark of Amicon, Inc.

Copyright 1886 by Roche Molecular Systems, Inc.
Al Righls Aesarvad,
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