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FOR RESEARCH USE ONLY
{nt the United States: QOutside of the United States:
For PCR Technical support call toli-ree For the number of your locat Perkin-Elmer
1-800-762-4001. sales representatve call:
FAX: 203-834-4391
N Austria 222} 623 10%
For easy ardering from PE XPRESS cafl toli-free Belgi E)z ; ’6220 730 40
1-800-762-4002. cigium 21
Canada 514-737.7575
To inquire about status of orders or lo request a Denmark ) 421811855
catalog from PE XPRESS call toll-free Far East-Australia 3-560-4586
1-800-762-4003. Finfand 90/880 144
France (1)30 8563 63 ~-
For product fiterature on the full line of Germany 06103-708-118
Perkin-Elmer Cetus Instruments and Reagents italy 039/83841
calt toll-iree 1-800-762-4000. Latin America-Mexico  $-651-7077
Netherlands 0 1820-75481
. Norway 02/686565
In Europe:
P Portugal 1762172
For PCR Technical support call Perkin-Elmer's Spain 94/447-1021
European Sales Support Center in Valerstetten, Sweden 08/7330010
Germany at 49/8106/381-112. Switzertand 061/6925740
FAX: 49/8106/6697 United Kingdom {02407)4411
GeneAmp ™ PCR Instrument Systems from Periin-Eimer Cetus instruments:
NB01-0150  DNA Thermal Cycler, 120 V, 60 Hz
N§O-0177 DNA Thermal Cycler, 240 V, 58 Hz
N8O1.0189  ONA Thermal Cycler, 100 ¥, S0/60 Hz
N8OT-0100  DNA Theomal Cycler 480, 120 V, 60 Hz
N801-0181  ONA Thermai Cyclor 480, 240 ¥, SO Hz
NBOL-0102  DNA Thermal Cycler 480, 100 V, S0/60 Hz
N8Q1-0001 GeneAmp PCR System 9600, 120V, 60 Hz
NEO1.0002  GeneAmp PCR System 9600, 240 V, 50 Hz
NSOIQ003  GeneAdmp PCR System 9600, 100 V, 5060 Hz
i - Purkin-Eimer® is & rogisiored trademark of The Perdn-Elmer Corporation.
Cetus®is a reg d of the Cetus Corp
GansAmp®, AmpliTaq®, and GansAmp™ ace 1og d of Cetus Corp 1o Periin-Elmer Cetus
instruments.
Twoan 20 is 2 registersd trademark of 1CL
NuSiew* and S * ara regi 4 of FMC Corp
8i0-23
Copyright 1991 by Perkmn-Eimer Cetus lastruments. Al tights rasarved, 556355191
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PERKIN ELMER CETUS
761 Main Ave., Norwalk, CT 06859

GeneAmplimer™ HiV-1 Reagents

NOT FOR DIAGNOSTIC OR MEDICAL USE
FOR RESEARCH USE ONLY
Part No. N80OB-0015 ) See notice 0 purchaser

The Perwn-Elmer Cetus GeneAmphimer HIV-1 Aeagents are designed tor use w celecting the presence of HIV-1 gag gene
sequences n expermental samples using the GeneAmp™ Polymerase Chan Reacton (PCR) process. These reagents wciuage
both positive and negative HIV-l contro! DNA templates. The postive cantrot s ot g ONA that the entire genome of
e HIVZE isotate. The HIVZE genome has been rearranged 10 interrupt the pof gene regon and thus block intectivity. The
ptasmud has been shown 1o be nonunlectious n cell culture.”’ Human ptacenial DNA that ss free of HIV-1 sequences s proviged
as a negative control. Included are primers SKI8 ang SKI9 which can be used 1o amplfy 2 115 bp sequence in the gag region of
the HIV-1 genome.’ Detection of the 115 bp FCR product can e achieved using the SK19 probe alter susable labeting, The
GeneAmpli HiV-t Reagents are opti d for use with (e Genedmp® PCR Core Rexg (Part No. N8Q8-0003) or the
GeneAmp PCR Reagent Kits with Native Taq ONA Polymerase (Part No. NB01-0043) or AmpliTaq* DNA Polymerasa (Part
Ho. NEO1-0055). Sulficient primer and probe reagents are provided for 100 amplification reactions of 100 u. each. Depending
upon the diutions used, suffictent controd malenals ace provided for 10-100 amplificaiion reacions.

The GeneAmp PCR process is a simple and powerful method?, invenied by K. Muilis and patented by Cetus Corporation,

which aliows 11 vitro amptication of DNA segments® * {inclucing cDNAY through a succession of ncubation sieps at ditferent
emperatures, Typwally, the double stianded DRA is heat denatured, the two primers comp ¥ to the 3' bound of the
1arget segrmery are ted at @ fow ey and then ex i at an intermediate temperaiure, One et of These thvee con-
seculive steps is referfed 10 as 3 cycle. For the GeneAmplimer HIV-t Reagents o is possible 10 simultaneously anneal and exiend
at the mitermediale lemperature thereby reducing ihe number ol sieps by one, leading to a decrease n Cychng tme white sult
mamainmg specihcity and the level of amphlicaton,

LIST OF KIT COMPONENTS
Stove the GeneAmplimer HIV-1 Reagents at -20°C in a constant lemperature freezer. If siored under the proper conditions, the
p will pert until the control gate printed on the tabei,
Reagent Armount Volume  Concentraton Comments
Hiv1 Positive 10% copias 100,40 107 copresiul. 10 10 pgimL human placental ONA, 1 mM EDTA,
Controt DNA 10 mik NaCl. 10 mM Tois-HCY, pH BO.
HIV-T Negative Control ONA 1 g 100 ul. 10 ugfmi in 1 M EDTA, 10 mM NaCl, 10 mM Trs-HCLL pH 80.
fram human placenta
HIVL Primer §
SK38 $ nmales 200l 25uM In 10 mM Tris-HCI, pH 8.3,
HiV-1 Primer Z
SKIg $ nmoles 2004l 2SuM o 10 mm Tris-HCI, pH 8.3
HIV-§ Probe
SK19 100 pmoles S0, 2uM tn 10 mM Teis-HCE pH 83
REAGENTS NEEDED BUT SOLD SEPARATELY
Reagent Part No.
AmpiiTag® ONA Polymerass® NB01-0060
GeneAmp dNTPs® N808-0007
GeneAmp 10X PCH Bulfer 1§ & MgCl, Salution” NB808-0010
*These tams can be purchasad together by ardernng the GeneAmp PCR Core Reagents H808-0009

Notice to Purchaser: Disciaimer of License

This product is designed for use in the GeneAmp™ Polymerase Chain Feaction (PCR) process covered by patents 1ssued 1o
Cetus Corporation, but no licanse under thesa patants to use the Genedmp PCR process is conveyed by the purchass of this
product, A license 10 use the Genadmp PCH process for certam research and development activilies accamp the purch
and use of Perkin-Elmer Cetus’ Genadmp® PCH Core Reagents, GeneAmp® PCR Reagent Kits, and cerain other products, of is
availabie (rom Celus Corporation. For intormation contact Catus Director of Business Developmant, PCR Division, at 1400 Filry-
Third Sireet, Emeryvitie, CA 94608, Tel, (415] 420-3300. .
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PROTOCOL FOR DNA AMPLIFICATION

t.  General Advice

Due 10 11ve enarmous amphlication possible with the GeneAmp™ PCR process, small levels of DNA contamnation, espacially
trom previous PCA ampthication reactions and POsihve controt ternplales. can resull in product even in the absence of pur-
posefully added temp ONA.* (f possible, all reactions should be set up m an area separate trom PCR product anatyss of

sampie prepaanon, Dedicated pip and sol s lor ONA prepacanon. reaction msxing, and sample analyses
vl Cross cont on.

A master mux of reagents (water, bufler, dNTPs, pamers ang enzymej (o all samples can be prepared 1st, then ahquoted o
individual tubes. Magnesism chionde and the template DNA are then added, Using such maxes will mimmuze reagent pipet-
ing losses, increase accuracy. and reduce the number of feagent transters.

Amplifications are performed i 100 b of reaction mix i capped 0.5 mL polypropylene microcenirfuge lubes, Perkin.Eimar
Cetus 05 mL GeneAmp® Reaction Tubes (Part No. N&01-0180) provide tne best heat ransler when using the Perkin-Eimer
Cetus ONA Thermal Cycler. because of therr urilorm i i ihe welis. Since DNA may stk 10 plasuc and since nucleases are
often found on surlaces, it may be preferabie 10 use sterile, siiconized tubes and pipente 1ips,

H.  Preparation of Stock Solutions

The positeve control reagent contans 104 copiess 10 wl of the HIVT contrat plasmd DNA and can be used directly, Further

ditutions of the positive control can be prepared by diuung into either TE butter {1 mM EDTA, 10 mM Tris-HCI, pH 80) or the
negative control DNA,

i these controt reagents are used with the Ganedmp PCR Reagent Kils with aither natve Tag DNA polymerzse {Part No.
N801-0043) or AmpiiTaq? DNA polymerase (Part No, NB801-0055). 3 sterde 10 mM MgCl, solution 15 needed, to supptement
the MgCt, already present in the {10x] Reaction butfer. Dissolve 202 mg MgCly6H0 in 100 mL disulted water, fifter twough a
0.2 um filter and autociave at 121°C a1 15 PS for 20 minutes.

. Reaction Mix using the Genedmp PCR Core Reagents (Part No. N808-0009)

Addition
Componeat COrder Volume Final Conceniration
Distlied Stenle Water 1 5750
10X PCA Buftar it 2 10 .t 34
> dATR 2ul 200 pM
* { dcre 3 24l 200 uM
${ oGP . Zul 200 .M
e | are 2.l 200 M
X [ HIVT Primer 1 (SK38) 4 2ul 05 M
HIVY Primer 2 {SK39) 5 2ul Q5 M
AmpliTag DNA Polymerase & 05 ul 2.5 Units/ 100 ul.
25 mM MgCl, Solution 7 10ul 25 oM
Positive Control DNA WUl 10% Copias/100 L
ofs or-
Negalive Control DNA . 8 10pt. 0.1 g human placental DNAZ100 ul.
o0 -or-
Experimental samgple 10 ul”
Total Mix 100 ub.
“Any combination of sterile distiied water and experimental sampie volumes can be used as long a3 the sl combines
volume equals 675 ul.
Z
ATTORNEY'S EYES ONLY - RMS 71152

RESTRICTED



Case 3:05-cv-04158-MHP

PERKIN ELMER CETUS

Document 95-51

Filed 10/27/2006 Page 5 of 15

V. Reaction Mix using the GeneAmp? PCR Reagent Kits (Part Nos. NBO1-0043 & NBO1-0055)
Additiar

V.

vi.
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Master Mix

Companent

Oistited Sterde Water
[10x] Reacton Buffer
dATP
dCTeP
dGTP
dTTP
HiVeT Primer 1 (SK38)
HIV-T Primer 2 (SK39)
AmpliTaq® oc Native Tag ONA Polymerase
10 mM MgCl; Solution
Positive Control

Q{.
Negauve Control

-
Experimeniat samplte

Total M

volume equals 675 ub.

Notes on Reaction Mix for Controls

Order

1
2

3

~ Db

Volurne

575 ul”
10 .t
2ul
2l
Zph
2ul
2l
2ul
05 ul.
0 ab

10l
or-
104

o
10 ul)

Finai Concentrauon

X

200 4

200 uM

200 uit

200 uM

0.5 M

0.5 uM

2.5 Units# 100 ub.

25 mM {inchuting MgCl, in [ 10x] reacton bulter)

104 copres/ 100 ul.

0.t ug human placental DNAJ W0 ub

100 ul

“Any combination of sterile distiled water and experimental sample volumes can be used as long as the total combined

Vortex briefly (2 seconds; avoid generating bubbles) the AmpliTag or nawve Tag DRA Polymerase solulions of gther recently
thawed reagants, then spin down in a mucrocentiituge before prpetung. Pipette enzyma carefutly and slowly, The viscosity of

the 50% glycerot in the buttar can lvad to errors. it p
above) will i

accuracy, g

USe & P

dist

loss on tips. and reduce tubetotube variability,

pipetie. Using master mixes (see

Yo reduce evaparation of tetluxing, overlay the mix with with 50 o 100 ul. of mineral od (Part No. 0186-2302). The oil should

not inteclers when with g
added after amplification. The aq

phase

coliaction,

Tetapersture Cycling for the Control Reagents

if the antire volume is to be recovered, 100 ul. of high punty chlorolorm should be
ining the DNA wili than float on the {orm-oi towil

g sasy

Optimum performance of the Genadmp™ PCR Process is achieved using the Parkin-Elmer Cetus OMA Thermat Cycler. For

files.
Flie # 31 STEP-CYCLE FILE PARAMETERS

K

Temp =
Seg N1 Imin Osec
Temp = 0C
Seg #2 Omin Osec
Auta Segmant Extension: OFF
Cycle Count = 1
Linked to fite #12

Fite # 12 STEP-CYCLE FILE PARAMETERS

Tamp = 95C
min Osec
Temp - 60C
Seg 2 imin Osec
Tamp =« 0C
Seg #3 Omin Osec
Auta Segment Extension: OF
Cycts Count = 30 .
Linkad to file #13

‘Seg Mt

Flla # 13 STER-CYCLE FILE PARAMETERS

Temp « 60C
Seg f1 10min Osec
Ternp » 0C
2 Omin Osec
Auto Segment Extension: OFF
Cycde Count = 1
Linkad to tile #14

Flie # 14 SOAK FILE PARAMETERS

Ternp = 4C

ampiification using the Geneamplimer~ HIV-t Reagents. program the Perkin-Elmer Cetus DNA Tharmal Cyclar tor 4 linked

Refer 1 the Therma! Cycler User Manual for additional programming instructions.

The samples can be stored at 2° 10 8°C until subsequent analysis. The setaction of 60°C for the anneal-extend eMperaliine
is optimal for ampiification of the positive control tamplate. Due to genetic variation in the HIV genome®** a tower anneal-
exiand temperature in the range of 52° 1o 60°C may be necessary to achieve amplification of viral sequences in expan-

memnal samples'.
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Uswig the amphilication conditons described above and the Peran-Elmer Cetus DA Thermal Cycler and starting wilh
50 copies of ihe posmive contral termplaie, sutficient amoums of the 115 bp PCR product will be generated to atiow spacilic

delectioa by e oligomer-hybadizaton procedure. ™ Detated procedures tor lateling the SK19 probe with r|2PATP can be
taund n reterences ¥4 and 15

Vill. Sequences

The sequences of the HIV-Y primers and grobes and thew iocakon in the HIV-t genome of 1goiate ARV-2', GenBank acces-
sion number KOZ007, are shown below

Pamer Sequence

or Probe (53 Location
SK38 Primer ATAATCCACCTATCCCAGTAGGAGAAAT gag 15511578
SK3I9 Primer TTTGGTCCTTGTCTTATGTCCAGAATGC gag 1638.1665
SK19 Probe ATCCTGGGATTAATAAATAGTAAGAATGTATAGCCCTAC gag 1595-1635

The North American consensus sequence of the 115 bp target" segment of the HIVt gag gene and the sequence of the
115 bp PCR product obtained using the SK38 and SK39 primers with the pasitive contrat plasrmd DNA are shown below.
Information on the exten! of SeQUEnce CONServalion 1 is region among difterent HIV-1 solates can be found n Aelerences
9and 13

Sequence
Nortn Amencan Consensus &) . FAATCCACE TA*CCCAGTA GGAGAAAT T ATAAARG TG

GATAAT CTG GG TTAAATA AAATAGTAAG "ATGYATAG
CC-""CAGCA TTCT GACAT AAGACAAGGA CCTAA @
* nonconsensus aucleotide

i< Region far SK38 >
115 bp PCR Product 15 ATAATCCACC TATCCCAGTA GGAGAAATCT ATAAAAGATG

GATAATCCTG GGATTAAATA AAATAGTAAG AATGTATAGC

CCTGTCAGCA TTCTGGACAT AAGACAAGGA CCAAA (39
| < Regwn for $K38 > |

IX. HIV-1 Positive Contro! Plasmid

The foflowing schematic diagram (not drawn to scate) shows the general rearrangement af the HIV-1 genome n the contral
plasmid. The Bam HI - Nru 1 region ol plasmed pBR3Z2 has been substituted with the disrupted (in pol gene) and rearrangad

HIVZE sequence.
pol fragment env LTR gag pof fragment
pBR322 .—_——-——C: pBRIZ2
! :
(tru 18t {8ci 118am HI}
REFERENCES

1. Ou, C-Y.. Kwok, S., Milchetl, S.W., Mack, D.H., Sninsky, J.J., Krebs, J.W.. Fearino, P.. Warfield, D.. Schochetman, G. 1988,
DNA amplification for direct detection of HIV-1in DNA of petip 1 blood mi¢ clear cells, Science 239: 295-297.

2. innis, M.A., Gelfand, D.H., Sniasky, J.J., and White, T.J., eds. 1990. PCR Protocols. A Guide to Methods and Applications.
Acadarmig Press, Inc., San Diego, CA.

3. Mutlis, K.B. and Fatoona, F-A. 1987, Specific synthesis of DNA in wifro via a polymerase-catalyzed chain reaction. Int Wu. R.
ed. Mathods in Enzymology, vol. 155, Academic Press. San Diego, CA. pp. 335-350.

4. Saiki, LK., Schard, S., Fatoona, F., Mullis, ICB., Hom, G.T., Erfich, H.A., and Ambeim, N. 1985, Enzymatic ampiificauon of
fqlobin g i seq and iction site analysis for diagnosis of sickle cell anemia. Science 230: $350-1354.

5. Schar, S.J., Hom, G.T., Erich, H.A. 1986, Direct cloning and seq tysis of enzymatically amplified genormc
sequences. Science 233: 1076-1078.

6. Saiki, R.K., GeHland, D.H., Stottet, S., Schart, S.J., Higuchi, R., Homn, G.T., Mutlis. K.B.. and Edich, HA, 1988, Primer-
directedt enzymatic amplification of DNA with 2 theamaostable DNA polymerase. Scieace 239: 487491,

7. Kawasaki, E.S., Clark, 5.5., Coyne, M.Y,, Smith, $.0,, Champlin, R., Whitte, O.N.. and #McCormick, F.P. 1988, Diagnosis of

as by d for of hauk

chronic myelaid and acuts lymphocytic ey ia-specific mANA sequences amplified in vitro.
Proc. Natl, Acad. Sci. USA. 85: 5698-5702.

ATTORNEY'S EYES ONLY ) S
RESTRICTED : RMS 71154



Case 3:05-cv-04158-MHP  Document 95-51  Filed 10/27/2006  Page 7 of 15

FERKIN ELMER LETUS

(-]

Higuche, B. and Kwok. S, 1989. Avowhng talse positives with PCR. Nawre 339: 237-238.

Hahn, B.H.. Gonda, M.A., Shaw, G.M.. Popovic. M , Hoxie, J.A.. Gallo, R.C. and Wong-$iaal. F 1985 Genomic awersay of the

acquired immune deficiency syndrome virus HTLVUIE Different viuses exiulit greatest Gsvergence i thew envelope genes.

Proc. Natl. Acad. Sci. USA, 82: 4813-4817.

10. Saag, M.S., Hann B.H., Gibbaas, J., UL Y., Parks, E.S., Parks, WP, and Shaw. G.M. 1988 Exiensive varaon of human
inmunadeliciency virus type-1 i vivo, Nature 334; 440444, -

11 Goodenow, M. Huet, T, Saurin, W, Kwok. 5., Sninsky. J. and WaiHobson, S. 1989 HIV.1 isolates are rapudly evolving
quasispecies: Evidence far viral mixiures 3nd prelerred nucleoiide subsututions. Journal of Acquired Immune Deficiency
Syndromes 2: 344-352,

12. Meyernans, A.. Cheynier, L., Albert, J.. Seth, M., Kwok, S.. Srunsky, J., Morfeidt-Manson, L. Asj0. 8. and Wawn-Hobson, §
1989, Temporal Hluctuations in HIV quasispecies 1 vivo are not refleciad by sequentiat BRIV solaticas. Cell 58 901-810.

13. Los Alamos Human Retroviruses and AIDS Direciory. 1989, Los Alamos Nanonal Laboralory, Los Alamos, NM, B7545.

14, Kellogg, D. and Kwok, S. 1990. Detection of human immunodeliciency virus. In: lnmis, M.A., Gefland, DH., Sninsky. J.J., ang
White, T.).. eds. PCR Protocols. A Guide to Methods and Applications. Academic Press, Inc., Saa Diego, CA, pp. 337-347,

15, Motecular Cloning: A Laboratory Manual, 2nd Edition, Volume 2, Sambrook, J.. Frisch, E.F. and Maniaus, T.. eds. 1989, Cold
Sering Harbor Laboratory Press, NY.. pp. 11.31-1133%

16, Sanchez-Pescador, A, Power, M.D., Barr, PJ., Stermer, K.S., Stempian, M.M., Brown.Shimer, SL. Gee, WW._ Renard, A,
Randolph, A., Levy, LA, Dina. 0., ana Luciw, P.A. 1985. Nucieotide sequence and expression of an AIDS-associated
ratrovicus (ARVE2). Science 227; 484492,

17. Hant, C., Chang, S-Y., Kwok, 5., Srunsky, J., Ou, CX., ang Schochetman, G. 1980. A replicaton-gelicient HIV-1 ONA used tor

quanitation of the polymerase chamn reacuon {PCRY. Nuclew Acias Research 18: 4029-4030,

w

ATTORNEY'S EYES ONLY
RESTRICTED RMS 71155



Case 3:05-cv-04158-MHP  Document 95-51  Filed 10/27/2006 Page 8 of 15

PERKIN ELMER CETUS

ORDERING INFORMATION
PHODUCTS ARE NOT FOR DIAGNOSTIC OR MEDICAL USE

FOR RESEARCH USE ONLY
n the United States: Outside of the United States:
For PCR Technical support call toll-lree For ordering infocrmation or the number of
1-800-762-4001. your local Perkin-Elmer sales representa-
FAX: 203-834-4391 tve call:
Austri 1
For easy ordering from PE XPRESS call tolifree suls fla 32;2;22)16225 ;f:
1-800-762-4002. clgtum
Canada $514-737-7T575
To inquire about status of orders or 1o request a Denmark i 042/811555
catalog from PE XPRESS call woil-free Far East-Australia 3-560-4566
1-800-762-4003. Fintand 901880 144
France {1} 3085 63 63
For product titerature on the full line of ttaly 39-83841
Perkin-Elmer Cetus Instruments and Reagents Latin America-Mexico 56517077
call toli-free 1-800-762-4000. Nethertands 0 1820-28122
Narway 02/686565 --43-
In Europe: Portugal 1762172
Spain 447-1021
For PCR Technical support call Perkin-Elmer'’s Sweden 08/7330010
European Sales Support Center in Vaterstetten, Switzertand 061716926737
West Germany at 49/8106/381-112. United Kingdom 0240714411
"FAX: 49/8106/6697 West Germany 06103-708-118

N8O01-0177 DNA Thermat Cycler, 240 volls, 50 Hz

NBO1-0150 ONA Thermal Cycler, 120 volts, 80 Hz }
N801-0183 ONA Thermai Cycler, 100 volts, 50/60 Hz

Peckin-Elrner® is 3 registered trademark of Perkin-Elmer Carporaton,
Cetus® is a reg ik of Cetus G

A mictoprocessor controlled, thermal cychag nstrument

. which automates the rapd and precise lemperature changes

needed in the GeneAmp™ PCR process.

Gom&mpf and AmpliTaq® are (eg q

ks of Cetus Corp
G P isa ek of Catus C t

10 Peskin-Elmer Catus lnstruments,

Copynight 1990 by Perkin-Eimar Cetus Instruments.

ty to Parkin.Etmer Catus instrurments.
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761 Main Ave., Norwatk, CT 06859

GeneAmp® PCR Carry-over Prevention Kit NOT FOR MEDICAL OR DIAGNOSTIC USE
FOR AESEARCH USE ONLY

Part No. N808-0068 See natice o purchaser

The capability for singte molecule amplification pravided by the GeneAmp™ Polymerase Cham Reaction {PCR) proces$s'* has required
the adoption of special laboeatory practices o avoid faise posiive amplifications.” A pamary source of exogenous templates feading 10
talse positive arplifications has been identitied as products from previous PCR ampiifications.® The Perkin-Elmer Cetus GeaneAmp®
Carry-over Prevention Kit has bean deveioped o provide a means for ensuring (hat products of o s PCR ampliticati

be reamplilied 10 produce faise positive resuls, The Genadmp Carry-over Pravention Kit uses enzymatic and chemical reactions
anaiogous 1o the restnction-modification and excision-repair systems of cells 10 degrade specificatly PCH products rom previous PCR
amplifications, bul not degrade native nucieic acid tempiates, Ths method used (o make PCR products susceptible to degradation
involves substituting dUTP for TTP in the PCR reaction mix and treating subsequent PCR ampfifications with the enzyma Uracit
N-gtycosylase (UNG, EC 3.2.2.) prior to amplification.

The UNG provided in this kit is a pure, nuclease free, 26 kDa enZyme encodad by the Escherichia coil Uracil N-glycosylase gens®
which has been insertad into an £. coii hast 10 direct the axpression of the native form of the enzyme.’ When dUTP replaces gTTP as a
dNTP substrate in PCA and the mathod described beiow s used, UNG ¢ can pi the subseq plification of
dil-containing PCR products. This insent contains important detads about (e use of JUTP and UNG and the peopertios of
du-contzining aligonuciectides. The entire product Insert shoukd be resd Priov 1o yaing the reageats provided,

INTRODUCTION

Bacterial celts are particularly elficient at (i) degrading incoming phage DNA it the virat ganomes are not methylated®'* and (i)
remaving by snzymatic excision modified bases that result from i propriate i ion by the replication app 1S Of from damag
by mutagens.* Warner and colleagues, fof example, demanstrated that T4 andg 75" phage containing about 30% of the thymine
replacad by uracil wers restricted by wiki type £. coli but ware capable of noeary equivalent infaction a3 phage lacking uracit in €. coli
calls geficient in UNG. In addition, Kunkel** axpioited the in viva d. gradation of uracil ining DNA to enh tha recovecy of
fecombinant M1J phage from in wiro mutagenesis reactions. The GeneAmp PCR Carry-over Pravention Kit adapts the UNG s
du-containing ONA ceftular restriction-excision system to provide & means of degrading PCR products from previous reactions.
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Frgure 1. Cleavage of du-containing PCR products by UNG in concert with afkatine pH and heat.
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The aistnguishing charactenstic of PCR product relative 1o native DNA temptate is that PCR product s newly symhesized and thus
moaied nucleotides Gher than the typial four nucleotdes {dA, 66, of and dC} can be mcarporated. Incorporation of a novel o
modilied nucieotide in the PCR product thus serves as the basis for distinguishing the newly synthesized PCR product from the
starting native ONA template. Further, since enzymes of the excision-rapair system can either remove ihe allered base and/or Cleave
Tha polynucieatids backbone. specilic degradaton of he PCR product instead of the starting native DNA tempiate can be achieved.
Abastc potynucieotides are suscepibile 10 hygrolyses i alkaline sofutions especially at elevated lemperalures.'t ** The alkahne pH of
the PCH butfer ang the efevated lemperature of the nbal denaturation step (> 94°C) are more ihan syfficient (o result in abaswc
Aolynucleokde strand scission. The reagents in this kit can be used to modify PCR amplifications such that the PCR products trom
previous amplifications are suscepiidle 1 enzymatic excision and chemical cleavage without degrading native DNA templates.

Ta render selectivaly PCR products susceptible o cleavage, the modification of PCR amplitications beging with the substitution of
QUTP for dTTP in the PCA reaction mix. UNG is agded 1o the PCR reaction mix. A shart room tempecalure mcubabion step is
performed prior 10 the stan of the PCR. This allows lime 161 UNG o excise the uracil in camied-over alcontaning PCR products
should they be present in the reaction, The excised gU-comaiming PCR products are refractory 10 further PCA amplification becauss of
the frequent stalting of ONA polymerases at the abasic sies'™ " andlor cleavage of the abasic potynucieotide strands due to the
inherent afkaline and thermat lability of the resuiting abasx linkags. Since UNG is acive on single~ and double-stranded DNA®, the

procedure should work on dl-containing PCH products from standard ot asymmetric PCR amplificati Rib il residi in RNA
and aUTP are not subsirates for UNG." Figure 1 shows the reactions invoived in the UNG Catatyzed degradation of dU-containing DNA.
LIST OF COMPONENTS

Store UNG and gUTP solutions a1 ~20°C in a constant temperature freazer. f stored under the proper conditions. the product will
maintain performance until the control date prnted on the label.

Reagent Volume  Concentration  Commaents
Uracit N-glycosylase 100 ul 1 Unithd. Ses UracH N«glycosyl?u Characteristics
auTP 320 ub 20 mM Deoxynucteotide dissolved in glass distiied water;
tirated with NaOH to pH 70

NOTICE TO PURCHASER: DISCLAIMER OF LICENSE
This product is optimized for use in the GeneAmp*™ Poly Chain Reaction (PCR) procass covered by patents issved to Cetus
Carporation, but no licanse under these p to use the Genedmp PCR p s yed Dy the purchasa of this product. A
licensa 1o use the GenedAmp PCR process for cenain research and development activities panies the purchase and use of
Periin-Elmer Cetus” Genadmp PCR Core Reagents, GeneAmp PCR Reagent Kits, and certain other products, of is available from
Catus Corporalion, For ink ion contact Cetus Director of Business Devetopment, PCR Division, at 1400 FiftyThird Street,

Emeryvitle, CA 94508. Tal. (415) 420-3300.
URACIL N-GLYCOSYLASE CHARACTERISTICS

Cancentration: 1 Unitfut
Unit Definition: One unit of enzyme is defined as the hat rel 1 nmate of uracil from a dU-contairng
DNA template into acid sokubl per 60 mi at 37°C under the analysis conditions below.

UNG Activity Analysis Conditions: 10 mM Tris-HCl, pH 83 (at room tempearature]); 50 mM KCI; and 100 prmoles dUMP substrate
{dU-containing Lambda PCR product, a mix of untabeled and [PH-Uracil[Habetled), in a final
voluma of 50 ul. and incubated at 37°C for 10 min. The dU-containing 500 bp Lambda PCR
product is prepared by following the procedure for amplifying the Controt Tomplate provided
with the GeneAmp® PCR Reagent Kit (Part No. NB01-0055) excent that a mixture of qUTP
and PH-Uracil}-dUTP are substituted for gTTR,

Storage Butler: 5% Glycerol (viv)
150 mi NaCl
30 mM Tris-HCI, pH 7.5 (at room teenperaturs) . .
10 mM EUTA (Ethylenediamine-tetrascetic acid)

1 mM OTT (Dithicthreitol)
0.05% Tween 20°

Storage Temperature; Stors UNG at ~20°C, in a constant tampaersture freazer. if stored under proper conditions, the
anzyme will rernain sctive until the control date printed on the fabel,

Associated Activities: No single-stranded or doubl ded andc 4 activities wore detected when § Units of UNG

ware incubsated at 37°C #oc 1 hour with 1.2 g of circular M13 DNA or 800 ng supercoiled pBR322
{dem’, dam’), respectivety, in 8 final volume of 50 i

HNo doubl ded $ activity was detected when 5 Units of UNG wara incubated &t 37°C
for 30 minutes with 1 pmote of [PH}-dTHabet d 500 bp Lambda PCA product in a final volume of
S0 ul.

. Lo No §%single-stranded exonuclease activity was detected when S Units of UNG were incubstad at
STEL for 30 minutes with 0.3 pmotes of a §'{32PHabeled dligonucieotide (41-mer) in a tinal volume of
50

HNg ¥single-stranded exonucisase activity was detected when $ Units of UNG were incubated at

W‘Chmmmmwﬁhanoﬂgmwdeoddo{mer)hboma!ms'emwﬂhaq”P}CordWin
a finat volumse of 50 ut..
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PROTOCOL FOR DNA AMPLIFICATION
i,  Materials Necessary but Nat Provided
The following materiats are needed in order to amplify target DNA segmenis with duiP
» GeneAmp?® PCR Core Reagents {(Pant No. N808-0009)
“ar-
« GeneAmp PCR Reagent Kit with AmpfTaq® DNA Polymerase (Part No, N801-0055)
-of-
. « GeneAmp PCR Reagent Kit with Native Taq ONA Polymecsse {Part No, HBO1-0043)
-and-
« Pnmers and Expenimental tlemplate,

. General Advice

Because of the enormous amplification possible with the Genedmp™ PCA process, small levels of ONA carry aver lrom samples
with high DNA levelis, positive control templates, of trom previous PCR amplifications can fesutt in product even i the absence of
purposelully addad tempiate DNA, Although the protocol and reagents described here are capable of degrading or elrminating
farge numbers of carried over PCR products, we ge users io i using the specific devices and suggestions
Jascribed in the package inserts provided with the products listed in Section | and in Relerances 4 and 5 1o mininuze cross.
contamination from non-dU-comaining PCR products or othar samples. Briefty, the use of dedicated or disposable vesseis.
sotutions. and pipettes {(preferably positive displ pip 3 0¢ ONA preparation, 1 ion mixing, and sampie analysis s
still recommanded. In addition. all reactions should be set up in an area separate from PCH product analyss.

& master mix of reagents (watar. butler, SNTPs {dATP, aCTE, oGTP, and dUTP], primers, AmpliTag® DNA Polymerase, and UNG]) lor
alt samples can be prepared first, then aliquoted (o individual tubes. Magnesium chioride and template DNA are then agdded,
Using such mixes will minimize pipettling losses, increase accuracy, and reduce the numbaer of reagent transtars.

Amgptifications are perfoamed in 100 L of reaction mix in capped 05 mi. polypropytene microcentrifuge tubes. Perkin-Elmer Catus
0.5 mL Genadmp™ Reaction Tubes (Part No. N801-0180) provide the best heal lransfer when using the Periun-Eimer Catus DNA
Thermal Cycler, because of their uniform fit in the welis. Since DNA may stck to plastic and since nucteases are often lound on
surlaces. it may be preferable 1o use sterile, siiconized lubes and pipetie tips. -

1. Genersi Protocol using the GeneAmp PCR Carry-over Prevention Kit and GeneAmp PCR Core Reagents

Reaction Mix
Addition
Component Order Volume Finat Concentratton
Sterite Distilled Water 1 N
10X PCR Bulter t 2 10 Bl X
w | GATP, 10 mM 2l 200.M
F JoCTR 10 mM 3 2ub 200 1M
y (9GTP 10 mM 2ul 200 uM
% JAUTR 20 mM 5 ul 200-1000 uM**
i Primer 1 4 1§ pl. 0.2-1.0 uM
Primer 2 5 +& ul 0.2-1.0uM
AmpliTaq® DNA Polymerase 6 05 L 2.5 Units7100 ul.
UNG 7 1 ub 1 Unitf 100 4
25 mM MgCl; 8 416l 1.04.0mM""""
Exparimental lemplale ] M < pgi100 ul
Total Mix 100 pl.

*  Any combination of starile distiled water and experimental ismplate volumes can be used as lorg as the total volume of the
reaction {including bufler, SNTPs, primars, anzymes and MgCl, solutions) equats 100 ui.

*+  Alihough many PCR systems are amplified sfficlently wheh an equimolar concectration of dUTP (200 oM} is substituted for dTTP
{200 uM} in the standard rerction mix, some PCR sy require i ing the dUTP ioa 210 § foid (e, g.. 400-1000 uM)
fox optimat amplification efficiencies. increase MgCly on an aquimolar basis, when an increased JUTP concentration is required.
in soma systems, the tevel of smplification obtained even with 1000 M dUTP may be tess than the level oblained with 200 M
JTTP. Sufficient 20 mM dUTP solution is provided for 100 PCR amplifications (final voluma of 100 p1) 8t 600 1M JUTR.

= Dapending on the lavel of potential dU-containing PCR product cross< ination, the requiced amaxirr of UNG may vary. With

a short incubation step (0410 mi at room I ) 1 Unit/ 100 . reaction is generaky more than sulficiant to preciude
subsequent reamplification of high levels (1 x 10% copies) of dU-containing PCR product. if further optimization of the

[, ion of UNG is deaired, ions in the range of 10 Kk 2.0 Unitsf 100 uL. have been shown (o be effective (see
Section 1V.3).

The optimal magnesium chiords concentration may vary, depending on the toal GNTP concentration amd on.the pnmer and
tampintes used and must be determined smpirically, in most cases a finai concentration of Mga? in the range of 1010 50 mM

“eow

inthe reaction mix will work well. Tha addition of UNG wifi not affect the magnesium chioride op of your specific PCR
amplification, Magnesium ion is nof required for UNG activity.
UNG Reaction Conditions
.. Lo o Ahar the addition of MgCl; and Experimental template DNA begin with 81 %0 10 m incubation at room re {18* 0
22°C 1o atiow UNG 10 excise uracil trom any inan U ining PCA product from previous amplifications. The time

g d
dlhiaincubationdopoodsmmewotunﬁusedandmcpowﬁiﬂ«xptinwm&wmﬁminmmePCHsystm(m
Sadiont\'.s).demmnmmmmmmwhhumlwmmuﬁﬁmamﬁhhmDNk
memm«pmmomaxssnmmammm@awbmmamwmmng?capmm
gunerated in the room £ incubation, to inactivate LING and 10 denature the native ONA in the experimental sampie. if a

3
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shorner incubaton at 95°C is used. UNG may not be complelely inactivated., leading 1o degradation of newly syninesized aU-
containng PCR product during the PCR process. The 10 minule mcubation a1 95°C goes not aftect signiicantiy the acuvity of
AmpiiTaq? ONA Polymerase, which has a hatl-life of > 45 minutes at 85°C.

Since UNG has acuvity below 55°C. ihe anneating lempecaiure used for the PCR amplilication shovld be at or above tis
temperature. i orasr 10 avod degradation of newly synthesized gU-comtaming PCR products by residual UNG actvity

VERY IMPORTANT

Atter the final PCR cycle. use & soak file to hotd PCR rexction mixes in which qUTP md UNG are present #t 72°C untii they
are removed trom the Perkin-Efmer Celus ONA Thermai Cw:!or Stom [ forn mixes diately 8¢ ~20°C or add sn equas!
voturne of chiorotorm te p any di ion of dU-c g PCR products by residual ar reacnvated UNG.
IV, Notes on Preventing PCR Product Qw '
1. One should determine ¢ the sequence bewng amplified contains dA and dT nucleoudes. Only DNA sequences that have dA and
dT will tead 10 di-containing PCR products that can be degraded.

2. The primers that are used should comain dA nucleolides near the 3' larquni so that any pnmer—domet generated 1s efficiently

degraded by UNG at laast as well as any oU g PCR progs The turther a dA nucleotide is from the 3° terminus (he
mare liely that partiaily degraded primer-gimer molecules may sorve a3 . fora quent PCR ampidication,
Production of primer-dimer could comprofmise the amplificaton of the desired target region. l primers can not be selected with
dA nucteotides naac the . the use of p with 3’ terminal du nucieotices should be considered. Terminal dU
nucleatidas are not substrales for UNG™ and thus the primers will nat be degraded, Biotin-dUMP dervatives are not substrams
for UNG.

3. The incubation time of the UNG reaction may affect the subsequani PCH ampiklication eﬁ»c:ency When t Unit/100 ul of UNG
is used, 3 10 i ions at room lemp are will be-sufficient 1o degradae 10¢ copies of cross-contammating di-
containing PCR progucts. Thc conccatullon of UNG md the tirme of the incubation stap necessary to prevent
amplitication of g U g PCR deponds on the PCR conditions necessary o amplify your

iculsr DNA seq and the level ot ination (o be expected. In most cases, the general recammendation of.- -
usmg UNG at t Ummoo ubl reacmm nm: mcubamn at rom temp toe 10 mi will suffice, if the PCH systam s prone
to pritner-dimer tor aw ion at room temp enay result in the prafarential amplitication of primer-
dimer sequences instead of the desnrod target sequance. i pmrm-mmm amptmcntm dominates the PCR, reduce the
incubation time at room P with or with g the UNG concentration to 2 Units/100 ub reaction,
V. Temperature Cycling and Cycle Optimization

Tha parformarnce of the GeneAmp® PCR Carry-over Prevention Kit is optimized and quality control tested lor perlarmance on the
Perkin-Elmer Catus DNA Thermat Cycler. Optimal performancs of the Genatmp™ PCR process is influenced by choice of

e e, lime at temp . and langth of time between lamponlures boreach step in the cycie.
A typical cyciing profile for utifizing UNG to degrads co i q U g PCR prod from previous ampfifications prior
to PCR ampiification of treshly added native DNA Experimentat Temp(auss is shmm bem

g

ONE CYCLE wo 3" {repeat for 0 Cycles)

Temperature :
95°C (melt) . . .
72°C (extend) : JE—
5§5°-65*C (anneal) N N - - .
Room Temperature s . .
010 manses Wme  C Toe 1 Rin tma o+ Youn
UNGioowaton  UNG inacvation” et woeat oxtend - men T

VERY IMPORTANT

After the final PCR cycis, use a sosk fiie to hoid PCH resction mixes i wiiich oUTP and UNG are present at 72*C untl] they
21w removed from the Perkin-Elmer Catus ONA Thermai Cycler. Store thovy mixes & distely &t ~20°C or sdd an equal

vodume of chiocoform to prevent sny degradation of dU- iing PCR product by reskiusi oc resctivated UNG.

Vi. P tes of dU-containing DNA
The substitution of AUTP for STTP in PCA amplifications tleads o the ¢ jon of PCR prod g dU instead ol dT.
thghmmumdu-cotmmmg PCRpmmstscopnbhwdagmdaimeUNG mastatherpmpemesolducontammq
PCR products are largety not aft
. dU-oomahingPCRpmduc:swmseminm quival as dt- ining PCR products as hybridization targets.’ '

« di-containing PCR products should also serve as tempiates for dideoxy-termingted sequencing reactions.
» dU-containing DNA can be doned ditectly, il t:ansfofmad into an ung™ bacterial host.'* **

« The recognition of dU g DNA by ¥ 5 - Mb«n died . M * Depending on the specific endo-
nucloase theve may be no ettect of the substitution of dU for dT on anzyme sctivity (8.g., EcoRll ang Bamtl) or the dU-contamng
ONA is cleaved more siowty than dT-containing DNA (e.g., Hpal, Hmdli mdumm For other endonucieases the etfect of

substituting gt for dT on enzyme activity wil need i be o ¥ on an individual enzyme basis.
ﬂwmdmﬂpmmmwwmam icr, inding or site-specific recognition stucies
{0.g., Op * and p * restriction ek 12, of methyl ). The ab of the C5 methyl group of thymine
in the msjor groave, mmamm«:mfrw!y‘ fved in p Claic acid i W andior distonion of the

ghyeosidic bords of the dA:dU (and adjacent base pairs)® may zmpmr recognition by proteins,

4

ATTORNEY'S EYES ONLY B —
RESTRICTED RMS 71161



Case 3:05-cv-04158-MHP  Document 95-51  Filed 10/27/2006 Page 14 of 15

PERKIN ELMER CETUS

REFERENCES

1. Muliis, K.B., ang Faloona, F A, 1987, Specilic synthesis of DNA 1 vitro via a polymerase-catalyzed chain reaction. in: Wu, R, ed,
Melhods in Enzymotoqy. Vol 155, Acadenuc Press, San Diego, CA, pp, 335-350.

2. Sak, R, Schart, S0, Faloona, F. Mullis, K.B., Horn, G.T.. Erlich, H.A., and Arnheim, N, 1985 Enzymat:c ampldication of
fi-giotin genomut sequences and restriction site anatysis for diagnosis of sickie celf anermia. Scrence 230: 1350-1354,

3, Sadki. R.K.. Gettand, D:H., Stoftel, §., Schadt, SJ., Higuehi, R, Horn, GT.. Mullis, K.B., and Erlich, H.A. 1988. Pumer-directed
enzymatic amphilication of DNA with a thermostable DNA polymerase. Sciance 239: 457491,

4, Hguetn, R. and Kwok, S. 1989, Avoiding laise postives with PCR, Nature 339; 237-238.

5. Kwok, S. 1990, Chapter 17. Procedures 1o minimize PCR-product carry-aver and Orrego, C. 1990. Chapter S4. Organizing a laboratory
tor PCR work. i lnnis, M.A., Geltand, D.H., Sninsky, J.J., and White, T.J., eds. PCH Protocols. A Guide 10 Methods and Applications.
Acadermic Press, Inc., San Diego, CA, pp. 142-145 and 447454, respoectively.

6. Varshiney, U., Huicheon, T., and van de Sande, J.H. 1988 Saquence analysis, expression, and cc vation of Escherichia coli
uracit DNA glycosylase and its gene {ung). J. Biol, Chem, 263: 77757784,

7. Sninsky. J.J., Gates, C., McKinney, N., Birch, D., Akers, J., Lawyer, FC., and Gelfand, D.H, 1990, Manuscnpt submitted.
8. Bartari, G., and Weigle, J.J. 1953. Host controlied vanation in baclarial viruses. J. Bacteriol. 65: 113-121,

9. Arber. W,, and Dussoix, D. 1962, Hast specificily of DNA produced by Escherichia coli. . Host controlied moditication of
bacteriophage L. J. Mal. Biol. 5: 18-36.

10, Dussoix, D., and Arber, W. 1962, Host specsticity of DNA pr by Escherichia coli. 1. Conirot over acceplance of DNA trom
infecting phage L J. Mol. Biol, §: 3749

11, Lindanl, T. 1976, New class of enzymes acting on damaged DNA, Nature 259: 64-66.
12, Waener, H.R. and Duncan, B.K, 1978. In vivo syathesis and properuies of uracil-containing DNA, Nature 272: 32.34 - —
13. Warner, H.R., Thompson, R.8., Mozer, T.J., and Ouncan. B.K. 1979, The pmpemes o! a bacteriophage TS mutant ynable lo

induce deaxyuridine S'4riphosphate nuct y - syrih of uracil< g TS deoxyribonuclex: acid, J. Biol. Chem,
254: 75347539,

14. Kunkat, T, 1985, Rapid and sfiicient site-specific mutag is without ph ypic seleclion. Proc, Natl. Acad. Sci. USA
82: 488452,

15, Tamm C., Shapiro, H.S., Lipshitz, A., and Chargat, £. 1953, Distribution density of nuctectides withia a d yrib feic acid
chain. J. Biod, Chem. 203; 673-688.

16. Lindah, T, and Andersson, A. 1972. Rate of chain breakage &t apurinic sites in double-stranded deaxyTib laic acid.

Biochemistry 11: 3618-3623
17. Sagher, D. and Strauss, 8. 1982. Insertion of nucieatides opposite apurinic/apyrimidinic sites in decxyribonuciaic acid during

in vitro symh of adenine nuclentides, Biochemisiry 22: 45184526
18 Takeshita, M, Chang, C-N_, Johnson. F., Wilt, S., and Grollman, A.P. 1387, Oligodeoxynucieotides containing synthatic abasic
sites. Model for DNA poly and apurinic/apyrimidinic endonucteases. J. Big, Chem, 262 1017410179,

19. Schaaper, ALM., Kunkel, T.A., and Loeb, L.A. 1983. Infidelity of ONA synthesis associated with bypass of apunnic sites,
Proc. Natt, Acad. Sci. USA 80: 487491,

20. Randall, SK,, Eritfa, A, Kaplan, B.E., Petruska, J., and Gooaman, M.E 1987, Nuclaotids insertion kinetics apposite abasic fesions
in DNA. J. Biol, Chem. 262; 6864-6870.

21, Lindatt, T, Ljungquist, S., Siegen, W, Nyberg, 8, and Sperens, 8. 1977. DNA glycosidases. Proparties of uracil-DNA glycosidase
from Escharichia coli. J. Biol. Chem, 252: 3266-3294,

22. Dalort, A-M,, Duplaa, A-M., Molko, 0).. and Teoule, R, 1985 Excision of yracil residues in DNA: mechanism of action of Escherichia
<oli and Micrococcus kiteus urack-DNA glycosylases. Nuc. Acids Res. 13: 319-335.

23 Brennen, CA., detmpoﬂ.Rl.!QBS.T&HNAkgmcatdyndsymnomdbm alogue-c ining oligodeaxyrity ick
and a characteri | statilities. Nuc. Acids ﬂos 24: B665-8684, '

24, Berkner, K.L., and Foﬂt. W,R, 1979. The sffects of substituted pyrimics in DNAs on cleavags by seq specilic

sndonucieases, J. Biol. Chem, 254 2551-2560.

25 Bodnar, JW,, Zempsky, Y., Wardexr, ., Bargson, C., and Ward, DC. 1983 Effact of nuclectice analogs on the cleavage of DNA by
the restriction enaymes Alul, Ddet, Hinfl, Asat, and Tagl. J. Biol. Chem. 258: 1520615213

26. Marchionni, M.A., and Roula, D.J, 1978, Digestion of S-Bromodeoxyuridine-substitvied 1-DNA by restriction endonucleases.
J. Biol, Chem. 253: 90759081,

2Z7. Goedded, DV.. Yansura, D.G., and Cansihers, M.H. 1977. Studies on gene control regions. Vi, The S-methyl of thymine, a fac
repeesIor recognition site. Nuc. Acids Fes, §: 3039-3054.

28 Dubendotﬂ Jw, ccﬂmm PL. dahl, M.S., and Caruthers, M.H, 1387. ONA funclional groups required for formation of
open fa codi BNA polymerase and the 4 Pa promoter. idontification via base anatog substitutions.
J. Stol thm 62 892-89&

29. Ivarie, R, 1967, Thymine methyls and DNA - protein interactions. Nuc. Acids Res. 15: 9975- 9983

30. Seeman, NC., Rosanberg, J.M., and Fich, A, 1976 Sequence-specific recogrition of double helical nucieic acids by proteins,
Proc. Nail. Acad. Sci. USA T3: 804-808

31. Deloet, AM., Neumann, JM., Molko, [, Herve, M., Teoule, R., and Dinh, ST. 1985, Influence of urach defoct on DNA structure:
TH NMA imvestigation st 500 MKz, Nuc. Acids Ros 9: 33433356

32. Duncan, B.K. 1385, tsofation of insertion, del and ons of the urac-DNA glycosylase (ung) gene of
Escherichia coli K-12. J. Bacteriol. 164: 689-695.

ATTORNEY'S EYES ONLY N
RESTRICTED . RMS 71162



Case 3:05-cv-04158-MHP

Document 95-51  Filed 10/27/2006  Page 15 of 15

PERKIN ELMER CETUS

ORDERING INFORMATION
PRODUCTS ARE NOT FOR MEDICAL OR DIAGNOSTIC USE

FOR RESEARCH USE ONLY

in the United States: Outside of the United States:
For PCR Technical suppont cali toli-free For ordering information or the number of
1-800-762-4001. yaur locat Perkin-Elmer sales representa-
FAX: 203-834-4391 tive call:
. Austri 222) 623 10t
For easy ordering from PE XPRESS cali toll-free ° (222)
1-800-762-4002 Belglum 02/21 20 611
~ v Canada 5147307575
P - Deonmark 042/811555
To inquire about status of orders or 1o request a
catalog from PE XPRESS call toll-ires Far Esst-Australin 3-560-4566
1.800-762-4003. Finland 90/880 144
France {1}308586363_ |}
For product literatura on the full line of Itaty 39.83841
Perkin-Elmaer Cetus Instruments and Reagerts Latin Amarica-Mexico  5-651.7077
call toli-free 1-800-762-4000. Netherinnds 0 1820-28122
Norway 02/886565
. Portugal 1762172
Europe:
In Po Spaln 4471021
For PCR Technical support call Perkin-Elmer's Sweden 08/7330010
European Sales Support Center in Vatarstettsn, Switzertand 06116925737
Germany at 49/8106/381-112. United Kingdom 02407/4411
FAX: 49/8106/6697 Germany 06103-708-118
RELATED PRODUCTS FROM Perkin-Eimer Catus:
Part Humber Description
NBo1-0150 DNA Thermsi Cycler, 120 V, 80 Hz
A microprocessor controlled th f oycling § which the rapid end precise
tempacature chang dod in the GenaAmp PCH process.
N80L-0I77 ONA Thermai Cycler, 240V, 50 Hz
N801.0189 ONA Thermai Cycler, 100 V, 50460 Hz
NEW INSTRUMENTS FROM Perkin-Eimer Cetus:
H30-O100 DNA Tivermal Cycler 480, 120 V, 60H2
‘N8G1-0101 DA Thermal Cycler 480, 240 V, 50 Hx
NBO1-0102 ONA Thermat Cycler 480, 100 V, 50/60 HZ
Poriin-Eimec® i3 & rogistered trademark of The Packin-Elmer Corposation.
Catus® is & registersd trademark of the Catus Corporation.
GeoeAmp®, AmplTaq® srd W are regi dutnaricaiinc of Cetu Corporation, 10 Porkin-Elmar Cows
instruments.
Twoen 20° is & rogixerad trademark of ICL. BI04
Copyright 1990 by Periin-Elmer Cetus instruments. All rights reserved. 5560511790

€

RESTRICTED

RMS 71163



