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Wi t h consi derthgdthibitetbéind iraybrsibly inafliveted at a tempesatiirg Tewhich ig dreater tha Erapdiraisc gneater than 40°C,
probl en¥ of tqq@aahqD%M@e@semeinﬁeewmateﬁ@%sul ation. The probl ens noted
above have been solved with a conposition_conprising a thernostabl e DNA

pol ymer ase, 5 FH’@""&'W?W’?%ﬁ ki praseic INEPTPFIRG BePRREIBABeNS s
atenperature s n3|n;t 'os\ftF L,nht %refé?\@t he DNApol ynmerase, the inhibitor being
capabl e,zof Hﬁh ﬁ) P r%ﬂ‘?‘ (Lnymerase at a tenperature [err] which is

| ess than [err suc the e zymatlc activity of the DNA polynerase is

i nhi bi ted, a']ﬂnothé}fﬁnbfﬂmnmeﬁtﬂﬁ coh\shs@gm sBﬁa?aYeepraéc'.aQJ) _inactivated at a
tenperature T2 which is greater than [err] is al so greaterthan

40[err] C, 10 a. athermdSlatid BNA poliierdddlang@ol yer ase regai ns its enzymatic

activi ta. Thitsatemp&itire edhsitle DOIA hibior datBe plyinerksef Or pol ynmerase chain reaction
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The present invention overcomes the problem of ampilification of non-target nucleic acids by inactivating the DNA

polymerase used in PCR until reaction is desired. The formation of primer dimers is also greatly reduced. Moreover, the
disadvantages of the use of encapsulated PCR reagents are avoided.
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one or nor esupstrataeirsemé igpe forlaptiracf thetiargeted heslets acidusing krowh teehnpiogyt abl e  DNA
pol yner ase, aA Dajogialile/Dht poiymerpesfisanteozyme hich willagd deoxynudiessideeraonpphiosphate mpleayles 1o the
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condi tions | nﬁhﬁ@g &%rn‘%&lﬁﬁ %ineng Qhﬁghéeqﬁo &% cwaﬁ those mentioned in detail in
deoxyri bomwé a‘LIsEAJ? rficolarty 34 A A YOPR Vi Théts bac-
sui tabl e Qgﬁ%eclsﬁ sucha&" FhbHnis th IS, TR AoV HES: FBSImEHais ICMer useful
The exact SheHRosible @aﬁhbrﬁéé &5 BbtéMeJd |froM &I'vt(neﬁ%p&m hi&ﬂ:buhll%&ﬂcds tRIudiSeEThermococcus literalis,
cont enphat eplrocbdtts MMER, Bidhicyog@ip. 4nd Groéeaieftie@H WRA-8IMBE91 CTMe AL SdlydiBrases are commer-

t enper at ur ecisfysbailable. Asratberef tadhnitiee arp Kkiicwe for isdBgingiaturiy/occiriing plyrhanBesirarsRginisms, and
thi s i nventfbrprodwiiriglgerietioatly ehginaeed BnziroesdBingraminbiaent teebsiqueand pr ef er abl y, they -
have from 18 A®NABolymesdse enfactderefers® a nonproteinfdempqynd enpvhish the endyrhedepdnds forastivitys Thus, the
i nventi on an&ymedy catalyticglivtingctiye withoutitretpragerceipfthe cetantas |Acwabar alisych niaipriglp are gown egiastors
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and egui p- qupoo“g&quaanﬁJ-y Ing for exanple, an DNA Synt he5| zer

(avai | abl e fr e#BtiyRdetBE DRI STk REBAscrBbd dboviisUB &K ﬁ@prgﬁ&%t‘ﬁeﬁm&ﬁoﬂﬁ corB&lion with a
Seri es Sy nt fdgisalble tdntpéatuteaBistivelinhdmor. vhib ihAigeractEib Bis6dn6 10 inadtivelts the pdiplerkisb@emperature
met hods 4 or T,twhizh is gereeily el 8ECARD mest practick Megobds £ isi balowS5°6- 4, 965, 188) . '
Nat ur al | y occ advantagpoysiyi however, the whtertseldbld teroperabireetsijiveciplibiterglissaciates tranethe PApolymerase
usef ul ( s ucénd hecomesdneffgctiveitajpactivatd s DNA poivserat alieryperaiure Tagvhighiagpnprally ebaye 4Q° G Prafasgbly;
primer' al d° 8t Bpkp’s apeye ds- Npry t‘ﬁ?f“b’"l?f’d' fsﬁBF%'""eN@“ E’S é‘?f‘"ﬁ @r"@l e}ampips b?l% jpahich T, is
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acid using iﬁg@MMs biantidbddsqglih as'Fabagnens). Jukd datidolids (B iagRentIRerdod, AR be sk BRgly or in
which will asidresliathelracich efois identanophosphat e nol ecul es to the 20 3
hydroxy end of the primer in a conplex of primer and tenplate, but this
addition is in a tenpl ate dependent manner (that is, dependent upon the
specific nucleotides in the tenplate). The DNA pol ynerase is "thernostable"
meaning that it is stable to heat and preferentially active at higher
tenper- atures, especially the high tenperafures used for denaturation of
DNA strands. Mre particularly, the thernostable DNA pol ynerases are not
substantially inactivated at the high tenperatures used in pol ynerase chaln
reactions -as described 25 herein. A nunber of thernostabl e DNA e -
polynerases have been reported |n the art, including those nmentioned in
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30 Pyrococcus furiosus, Thernotoga ? i 5§E§ %#rgs_e described in

WO- A- 89/ 06691. Some useful pol ynmerase gr 3 r- cially available. A
nunber of t eqlaLAhBSHiR cEn BJ‘&E\S&reE %nd e & mcmawsaﬁdr ¥xafpiB, Polyéidhal antibodies can be
pol ymer as e greferddBy RnidaiiihgH oitab@ M6kt Merhmdl Arbglyrgﬁﬂ;@ {rlatarlly oécuRing bikGiRieBhlly prepared
enzynes Us bquffalért GAstRbiIMeNfugaid) MH H sUitiB® adjivarliié: skirpls PRsLAGE oRPIBa &djudEnt). BdoBtbSinjdcfiond
nonpr ot ei Ncah®epRenHlvaitus snals td ikteat@itetBRruhanfeard gaherdllg tdllacteti wit corfditBye iltéreals and
enzyme §s tabdioyDNA®IymgraserspexificitycDesired laarai bt stiffidenpiited 8re gererathyf putified usingfcamvbntional Aeans
number of sust s ierexehangelagd afindy ¢hrrowiegrertly dertskample3Bing Pratelh Ad Prgfein@mgéteess e and
magnesi um corqsmprdesablyomertecienahanthedids cap b praparediiae thedmypuna eelle °fd?Nmeyﬁ'e'§$Gummpwed
such f or Fice frags ¥ing senuentional prqcerytes. speh ap @P%&Sséﬁ!’eﬁ’ 'P)t“&'s‘&ha ﬁu@%?ﬁﬁ PRy ﬁ95 -497
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salts. Buc e 2 o mg% 4'°f ‘?’f ‘;* " TV§'° ey "ﬁﬁn
exarrpl e b WP r| t':e% o wg, m m ru@e 'f Ogu u{ejﬂ CUIth:
smal | ersa' odtleGuh Je%fﬁﬁo'g& { srtibody,

Magnesi um céhsbe (Hslba%r cﬂéo &t pibdice 'E&ii: tumors in mice.
preferrgd b&hﬁ cQﬁ hﬁ@otﬁ’ rm maméea?e éd%?porﬂeﬂnalanﬂbod& so needed f PCR are
two or nore degmdrobitialiidofiesdeR@alp havk b AMABIBIEbR60ne fhofbstabte M-Baym&gsas défikabity
dTTP or dUk&ing & adseuiitichSconstdntiof aSleddt 1104 Ridiar’*. eiRmzbly, He BRtibadyas &t lefiar 116 &L igM diass.
i S convent Mo plefetably, iit santhé fgi cl&sTP, dCTP, dGTP and dTTP col l ectively as
dNTP's. The  tThefoloping ddb bfeepiisistatiod aptieniesae ehefgidr thdmatticivbtieinvetiansed i n t he
practi c® of this invention in conbinati %é]g{a wat er - sol ubl e tenperature
sensitive inhibitor. This inhibioracts t oand to inactivate the
pol yhgsrase attenperature 45 [err] which is generally bel ow 85C. For nost
prf‘Ct ' Ca: E:”poseS’An[tq_rﬂdd bel ow S5pard ] C. AdvgphageeHst-yct BeYBYEEs the
wat er - sgl-u - -
pol yrrer%se and becomeBPineffective t¥9inacti vat eMPHESDNA PONPRAPRES at
tenperature T2 which ppageneral |y abme 40[ err] Guoltsef er afabiocIdnkg at
| east 5[err]C above [err] Very usetCc E enbodi ments of this mvintl n are -
shown in the exanpl esTB2l ow, in whi ¢H°RBrr] is ¢BABFSI Iy PPBRFAEPBM 1 C to
S5[err]& and T2 is geweaal |y from 73g69a95C. 50 mouseThe mohokilbaalcan be
any bi ol ogi cal or che al nol ecul ey hwill ¢ X W
gher nost abl e DNA pol ygrrke’g’ase to effecya#?e not ed ggrr%)gr aturg %g’gé’r? 1
responses in the pol yRBfase. Gener afBf2bt he conbMAB&enDI e@@ﬂé’c@-&naé-orrpl ex)
of DNA pol ymerase andppgnperature sagshlive inhi fbhige i S wehecloplaubl e. The
i nhi bi t¥ can be DNA pol yner ase- bi n& protei ns which bind and rel.ease the
DNA pol ynerase in resg'gﬁse to tenpe gggla Part i PEPSRI y uTOPRCLOMhi t or s
are an- tibodies (nongebonal or pol JgGoaal ) specmbuset 0 thenBI!stAqmllyrrerase
V\/ni ch have the not ed'lbé gl ng and r§+§€\§#é1g pr op- mglris ertg\gio -E'h Qaler m
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nor mal | y "under st aﬂg {.hat 1&«?{&3‘1%@ tpRCLA! g n gl in-addition, it includes

genei».r,,cal ly prepare equi val entsS thereo and chem cally .or genetically
prepared fragsgmhitaied of BAdedQinESank mﬁe% whHtdrine06iBVAh g standdAPE| fK drdideliuBiRg goat
(and fr agnmamihoubdliedype tpecifictdrielafishfRMdab BEHIeA sétiing réag8fits(FisieEBiotbdh, RilfsBurgi)act i ce
of thi s4s nverticrettar well pididd (ONBEXE™ B.35. |(Rilus bisiing MaxéSotp™rsd) wse atiad Bith rpdompiadne Bthermus
usi ng conv entaticus BNA palyrierasd (5@ lelste Wit 2 jeyialxipdubstedatrborabrapaseturediortl hinn dontegted with gblatin
prepar ed by1%andIVVEENTtROqonieniciserskient K15%) inehosrhhte huifferkd salindisplution(200mplate well), and stored
(natural | yffe@l‘!uﬂ"“i'?eﬁ@?dor synthetically prepared equivalent, or protein

conj ugat e) wi GaqvegtiongliELISHMmas padp '0‘9%’[ inifig ?5’1'99@&%[ PW'@P&EH?W@W’SHW“@Q"@ culture super-
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affinity Cmﬂm)qw or gﬂﬁwm @m é&ﬁrgﬁﬁga eldig Al le lﬁh mgaTlTEHTEK
matrices). MwhiekiNTe {;,@mMammg}gfé &na anti bodi es can be prepared fromthe

i mmune cel|'s THe affhif) citRlate BRI df BHaRH UnLREles Wak Betdiinddibifig ANHLIBH aS<a(p prBEire Btbliows:
procedures, sCaipetige EnSrswaspesdhédied sinjar Mahrdi @ceépt 1Bl Golabld edtigen inl\iAbdphate bulibred safine
pp. 495-497 (1975) and hybridoma cell lines, so that antibody secreting
cells of the host animal are isolated fromlynphoid tissue 10 (such as the
spl een) and fused with nouse nyel ona cells (for exanple, SP2/0-Agl4 mnurine
nyel oma cells) in the presence of polyethylene glycol, diluted into
selective nedia and plated in nmultiwell tidgsue culture dishes. 7-14 days

| ater, the hybridoma cells which secrete the desired antibodies are
harvested for use or frozen in storage. The culture supematants can al so be
tésted for- the-presence-of--the desired anti bodies: To produce- sufficient
anDunt of antlbody, the hybrldona ceIIs can be grown |n statlc culture
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210 QI'ABLE“I Ant i body Type O her Characteristics -
25 TP1 EB“”P%W] mouse

monocl onal soLFg\ containing gelatin (1%) was first c[deér 1 ]h ISA plate followed by Sidon%r ait ﬁ'&ﬁl!lrg Q;%Lmﬁ?
[err] (25 pl) such théﬂﬁﬁ fifal DNA Ie%@r%g Z?E& nged from 3 x 107 molar to 3x 40 molar. For estimation
[err] of affini constarﬁ@&bﬁ Eulture s firsttifrated by ELISA, then used atthe dllu{lcﬁlrvzﬁnire the absorbance
nmouse ddp asmhat soluble antigen was mlxed with & finkiting amount of specific antibd¥ KA&vn concentrations
nmonoc! os a| of THaimus aquaticus, Thermus thermopRifius dnd Thermus filiformis were D83 &sRoluble INHIAGYS. ARG bondtants
TP8 . were estimated from|irBibitidn curves as the concentraTibhia ©NA polymbiageoihizh gibided R the maximum absorb-
[_err]Ly', ance. mouse monocl onal TP14 m Xt ur e*

mouse™  nondbe loliewing Tedle A shbwsy the affinity apokitanty dﬁmimﬁbmqghofwgnomoml antiberies of Faloé 1.
|sotype of cloned antibody cul tures Wa,g $ med foll'ow ng a standard
ELI SA pPot ocol using goat anti-nouse 3 ‘§J peci fic horseradish

ero dase | abel ed scorin Fi sk Pi£1.s |
R/I cr)(;!titer wel | Jﬂlt%«ﬁﬁr I(L%%%W iel(i | Agéj%l gt&fa@e et g%&%&gp[err]
F96) were coated wth'reco BEus T’lernustm hils DNA ygglrmqge (50
[err]/pkate wel -

contacted with gelZRY n (19%P6-A9E-PREN err] 20 monionic surfactant (0.05%
I n phosphate bufferped sal |[rseosa@_|@t9|]or1 (2Q6 .[ooe-lomi-dte well),-and stored

frozen until neede%d.idConv }S%EﬂgﬁL hSA was per forned fgﬁ 0@5[ |0%r]_§_creen| ng

for anti bodi es by |t|o br| doma culture _sup atant (50
[err]/peate wel | ) TRA | OV\BC[lb}SOIEhﬂQBat i on (&t 00Ee®AISAper at ure wi th const ant

agitation. Al incppti oNS MYk fogldl-o.wed Qy \@ﬁospglf ive times with

TWEENLgrr] 20 nonioni ¢ surfactant 0,05%" 1 hate buffered saline
sol ution using a TPERTEK[@&-POErF Inicrotiter plate washer. The detection

eroxt e con; g e (B oral o Bea i 1 o tommge) ot onrohophare
buffered saline sﬁgeﬁion) [a3 osq%bégaate uLsJ[éictcE*rbd‘:‘l B’reg]duce dye (50 [err]/plate
wel 1) was ABTS perTs@ dase . [Su@0R-09d “(Ki r I{égdb’mal-O&]P ry [6al@Ext08nids,

Gai t her sbur g, 55E:suh{${é’<4 and). Incubation for 15 m nutes at roomtenperature
produceg a dye signal eval uated at 414nm using a TITERTEK MJLTI SKAN[ err]

MCC/ 340 Mar K chn tels@dnhat B8 @Rd TPe R nfdh btirdt fob/ THe RS bBfices NA poRM&ths! bubiiefi§ Porthe - "

gnt i bodi es oingrawobNARbIFhdIRds. B2, M4, F5 dabl INB hadetighWfiftly RERS! PHeRnue Sqdafidus BWSTRermus ther-
Conpet i ti VenopfilsHNApBIFmRaES. wsmdughramatysdrm rirmuFaguandus Y TRphustiliioimisoBlApbyrierases.
anti gen i nTphas pPsiage highf=ffieitydst abtleb DNA polymerakds. 0 592 035 Bl sol ution.

cont ai n¥#ng gdwa piefarrddimdipcionalantibodiestwhizhl e dpecific tohNATioly@srass|obtained fom| Xhamms byuaticus .
addi ti on ofreddentifiecoaboyses[TP¢ evict TP avhichy yyere prapasastusioiBe favel hjbridomacshll linpawhichiage idgntifigt
DNA pol ymehergieasdiid 126 encHB 11127 regnectivelyf whinhaleayailgble figmihe American Typ¢ @yiturp Caligptign (Rock-
For esti naﬂ‘ebHa%‘F“dhffl ni ty constants cell culture supematants were first

titrated b E‘Iﬁ‘ @b undeff sE(bP °t5‘ﬁs%ﬁfé'|’ P?’Ffé"’%‘%‘ﬁ’?b‘ "gP pRoYyme
q " nola
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t her nophi | Upﬁteﬁi &w&;ﬁsu e alon ﬁpﬁiﬁht&%dﬂf{ or Qllg rléand glass :::
Affinity, qqas ﬁ\ﬁﬁtéaﬁ&%ﬁmﬁﬁ&r‘s % Fti@lBQ {eEl ch?drlf:sdé&rﬁphﬁ}1 ,and polymenc and
concent #at lcannoﬁa‘mnwdm ryrmacaﬁ.auumebcmwai tﬂiﬁ‘éia&@;!) HERCS B BrtadAmeN: Bichniques.

ance. The f olthevdmipesitibnd the therhosthsla BN A papmétash hmtémpeﬁmmsar@mesnhﬂi&i@h B8 supglied £ used

some of t hénaminagewidioab oramird diiedPER readents, diluding prima®, DNA polymerase cofactors and deoxyribonucle-

Tabl e | A ktidefettiphpsphaisseall in a suitable bidfer. Peprgsamatigautiers include, butidge-riedimiterse, dis(hydroxymethyl)

Ant i body  aminomethanmiwtitheis preferred), N.N-bis(2-hytroxpethifil=arminesthanesulionic acid, #r(&imdbiysthislipipera-

aquat i c¥s Zinethanesulfonic t fpisk rfb@qurmethyl)plperazme -N'-(@-hydrokypropgngsulidpic acid), 3- (N-morpiephpo)pro-

[6. OOE- 09- Ppanesulfonic acid and N~[tns(hydmxyrrpt2yl)methyl] 2-am|r[osthqgwgglfqycgg]aclc_iL Thus, the composition is generally

[ 3. OCE- 07] k?pt gH in the range © f pitha pH of from 8 to 9 being préferred._

[ 2. OCE- 08] - Atematlvely the ther ostable A polymerase and temperature sensitive inhibitor can be supplied separately

from the other reagents needed for PCR. They can be added separately or mixed together just prior to use.

& The PCR reagents described herein are provided and used in PCR in any concentration suitable for a given process.
The minimal amounts of primers, cofactors and deoxyribonuclectide-5"-triphosphates needed for ampilification and suit-
able ranges of each are well known in the art. The amount of complex of DNA polymerase and the inhibitor is generally
enough to supply at least 1 unit of enzyme per 100 i of reaction mixture once the inhibitor becomes ineffective. Pref-
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TP4 [I . 50E- 09].- [9. OCE-09] -1 TP5

OCE- 09] - [2 ODE- 081- -1 592035B1 | 5 "50E- 09- |
erably, from 1 to 16 unit er 100 ! ofTJnglon mixture are r{s;de%&*‘? Lnd‘-dependmg upon the
O0E- 091- p&rtlcular activity of a[g&ed%nﬁi@i ‘Lm f complex is reakiify-d mgt%y'o?ae skilled in the art. A “unit* is

OCE- 08] -défined herein as the amount of enzyrme abfittly required to incdrpbraté0iBnfGds ofitotal nucleotides (ANTP's) into an
. OCE- 08] -ektending nuclsic acid éhaifXaiso Aidiited at F8C | TRREradintdOnHititor@@sentiethe @apositibmis gehBrallyamel
TP6 have hi i2g o 80D frolas biyinkibadr pdiradiaial DNAPuighérasa SwilBliém 50 ko,20@ malpeot ithibttor Ipbrtrhdlecof DNA
af finity f olymdasebtitgareidrnad DNA pol ynerases. TP2, TP4, TP5 and TP8 have high
affinjtly for Atagethudeicasi (thal isadne tabe applfiedid detented)) qah be obtained from any of a variaty of sources as

mophi Fﬁs DNAief shes: Genemlly, ifipexiragies! i gogh marne( ta mekefitrailphle forisentast 1\ the atmass And ather PCR

Ther nu S fli ’?qgf’m B"m‘iﬂﬁ%’?‘a@@ﬁ “""'FF;F" Bfg;g'"sﬁﬂg O%M%f(@aFﬁf tﬁ‘f ‘pr‘l"W 3 %lftabggmanner
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respectiyely,g S u%na tncdaableTsvr%eQAH tHo Gwd-Sahds Giubida
(Rock- wvil |s€par§\@r(tﬁét ﬁriﬂdaturdd bei‘o?etpﬁﬂﬁg ééﬂf&%ﬁéc@@ﬂ tibheRBnipRAsl lﬁlﬁ&&%ﬁtﬁn‘eﬂﬂaﬂ alone
herein as usRAtembina®AWE Ay sUitdbleSdBihldicdPchemidal bi dnBfraficonearsiié\RRL I the 4f) InitialaGiiGur-
can al so beatig§gedgaly eslrietoltiby HeingihisspebirhedGlispedied chdbataiBing thatalgetadnualeit abid st a first tem-
bi otin, enzprms,offfoads ©161C Bpesitabletin, Rbéxanplafrat tsecondto B dhutesTHisrheating dithalsdeactivate
ski | | ed2d n thdBNApOYmeremeiinhgitcconvent i onal procedures. The resulting | abel ed

ant i bodi es cafhelsienatusad@trands ae therr ¢oelpd/to @ftenmpenatyreothisty is@erierallyl i the mogs of frem 85 to 70°C. The
puri fi_gat i dimenesdestiergoolinpiiie danalurad sicpndayvitvagy depeadinaleon e tyae.dhanareiys Upad Ipidip CH process.

wat er- i nsol ubP@ed\edW@F’—s‘ﬁﬂ ‘5‘1‘8“@6??9’8?‘%'{'@?‘““1 1‘?& feﬂ‘d‘P P°"F?5’E"9I'°Pﬁﬁa%?ﬂ"s
to, mi c;ot |'f'@‘f”b35 Ruitab &EP :}" me“f rau;r:rﬁha;
nat ur al
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COMpOSi t.i Onyy PNARP S 1 HRE: tenperature sensitive

i nhibites canghe hﬁd@%'pﬂﬁ'er%ﬁ%sféﬁ Biductd a ddh w ﬁcPN:aIn [Be BdMfed @it 1EHREEN &Y W cfdleRof -
reagents, i giing &asHBioRérk BBNatimatidAieodB Y EBAEaIy St 6 DeHcRE il Goakri6RAIK Yithifrbyd DOIE bEcycles
QLide-' -triggpplmddes, all in a suitable buffer. Representative buffers
include, but ameedsraturalidniiet st tihedin thersissay,yedinaboyimet daghsion pritivesed beadeteciedvbsinghknoven
pr ef er r ed) , pridedurds;as (erivgathobwydertajive)y: the mimeresietsiva predugls canive deteciedin undenatured form using
4- ( 2- hy @ oxiremntppicyduties piich s agaroS (el glacmphdresisavitl bthidivh bromidg sgining.

N ( 2- hydr oxyeﬂW'ﬁﬁFﬁS@T ragthod et ths inyeption jechrataghlycapsisiesdng Bl AKioR ted rganner so that the

( N- nor-phol i rﬁag:)l pgixtur |§_fe§\gg[ptfxr@ gycted g@eant@peg manner or desnred preset times. A number of instruments have

N-[tris(hydte®k %‘E‘i asrnaﬁﬁ :
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s for

separ at el y Jnﬂépoirb&n&ﬁ & coﬁtﬁﬂi ﬁon eSH lng Mg &ﬁl'?e E@raﬁ ffhtenance, and
separ at el Y DtomphiitgHedn®Bgbrderte swa;to Qtfnir&'ihetaﬂl Ii#Seiion s8quence, changbn fafaperdtR e SRR,
descri bas her @iphierbeindhumutit 2 frocbBdhglafipiction 5modsrh SH3poaBIB GiRFHicalRbst Ptk fltie fh
fora given ¢meaesitn EF-Ae 402, 984118 el thistidtrahenpdompidess sudiath &€ bupp&tingratthemical test pack,
deoxyr i bonumwbsswé ambtivatols-stipporEd @abgyh b esfareefodeethgfoo the dexction pack titiasfer fuikdd bstwedn-adjacent
abl e r angeschafbagtitthe testgackednd meang fon opergtingthe riessure Friplicatartivaugh afngs ghpdvenend exteDiiyg
pol ynmer ase @frdshevestpeehi bi tor is generally enough to supply at least 1 unit
of enzyife per ERA0 PRI Jragion ial el Bl AT BoGROE ot WA dsessed Usa rscimant de
i nef f ect i ve““?’f’é‘f‘ha ?ame publieatipn. 5@‘2“@3@9"1"‘%{"& ea"lsrf‘iS ﬁ?al"gcadd %’" feytest pack at repeated
pol ymer ase ghg*clefg?ag 8{);? ;’ft | sﬁ1? |whlle tatlhese
depend ng_uf 'ge §" sz‘ opferEd R ffepas P oy, ?ﬂ%%ﬁaﬁmﬂm ey
npl EX & |maﬂﬁ|¢n %e Qéagto%malﬂla (,E\dli &M aé‘erlze'ag{a et nh&elc acld
def' ned herﬁ Bseﬂﬁn& RechiGl Hibh &E&j ﬁﬂﬂér% Qﬁc
nnol es of 8la-4ues, @qfdrdeﬁ. né mapmd du&&@a&!ﬁa@%taﬁﬁlﬁb@tﬂmeQ&ﬁlﬁh‘hloﬁlﬁé hRiG rhu -
in 30 m nut euivea,t aanﬁ[cabﬁ ]:aGbe%i’tﬁhd%DimﬁHﬁ ra@ibisdtdpia iohdidtipiatddipfrhc?d Which Rar théh be detected using
conposition is generally from5 25 to 500 nol es of inhibitor per nole of
DNA pol ynerase, with from50 to 200 noles of inhibitor per nole of DNA
pol ymerase being preferred. A target nucleic acid (that is, one to be
anplified or detected) can be obtained fromany of a variety of sources as
noted above. Generally, it is extracted in sonme manner to nmake it avail able
for contact with the prinmers and other PCR reagents. This usually neans
renovi ng unwanted proteins and cellular matter fromthe specinen in a

sui-table manner. - 10 Various procedures are known in the art, including =~

t hose descrl bed by Laure and ot hers |n The Lancet pp. 538 540 (Sept 3,

A NS\



l)t Rers in Eur.J.Biochem, 36, 32 (197 - A- 4, 965, 188. Extraction of
DNA from whol e bl ood or corrponents tr%%g&doz#}descrl bed, for exanple, in

EP- A-0 393 744 el | Proc. , o
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the reactig E.ﬁ‘an& ﬁ:&é‘ﬁr&ﬁ&n@%;fo&tﬂﬂ@m Sesbribed: unsuhatswlzsat a suitable
tenperature ,Pa E SR dn@Br Kofh dPihb Pitkers2¢d ISGIRYIMGY apd 1hel ragiiiad n(iteicscillisl dptected
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Produtts t hust i¥ akomeeb tsethe enadet thie nvadtion tp be caripc iin @ syfein foptaigs hamoeber e i
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products c% S:B om{hgg\ f@wn procedures, .as-described bel ow.
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tinmes. A numdhed. of instruments have been devel oped for th| S as,.one
of ordinary sRie usefilpapiureameans is deesiibeg RO 37068 AP "9 " ache |d|n
purpose i s (shehestigiean ?’Nb°§¥)?ﬁ§ legtin) ‘éﬁ"?h 'T ??P%S@ °ASP&° ' b te lsg: en oy
and 40 “4 n\aopYeLicHerd alsi’ ﬁ'ﬁ‘bf’ ‘Ee i °ma nﬂ:ﬂrﬁ%ﬁ o h
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in US-A-4, GG nera y, this instrument incl udes a
heat congucti Rﬁbmﬁ%fy%e@ Blm oCHrodD&La‘Flb@&p&atQMF&aﬁfndéafredﬁrﬁﬁﬁéls b9 Dsifigiah BigoruEIdtids coinpler
reaction m il -Bnerdlo, WRiH biigonétieott R laltdeBed 1€ @ GhsbiDige Gubsirafe (s ablymasc preticias) esieg ko
and a CoNpUnbdhtheBBihRudstONg SRR TednRuEs dyBAbe! in BF-AcD430,228 Othdntachmiapdsiafeidesatbedipr example
sequence, CihO8gey138 506! WO-Res/ats02 ard EIPHE-007GAERN o that Btermediate pligpueleatifes atg upaddrahyhrigized
f or proces sprodyctanmittipfeicaaonants ta which the oanturd oiganuaiiotide@adisintiiied Aectpicagly are ioged. nac k

i s descrs? bed Usefd eaperatibe mmiris ajermigEppopuEFiltzplion @gﬂmﬂ?sﬁ”@ﬁ&eﬂwmﬂq‘h memprRaas t:z
conpri ses aPaiGopdigeexampio 25 LORRORYNR %B'Qﬁmﬁ"é@?m‘i'%?f) Wﬁ’é‘gfi’?@d or precoaled' Wi

appl i cat or ssusegastsior dier Baiesi Wf“Phafa@ o the-gnalytica q he reac“;[ | LRSS bhe
transfer fl ui d8° BEafREescas by 'ae "‘ = ot el j%égsare
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chemical te Z:ls usi ng the lnstrument de- scri bed

in that sam® ﬁd%[]ppo ﬁF éebﬁsiuoﬁ BVaRi-Rsoflbi prédiai6r dbtedtion) Béliding@ radndlter
cooling the tes pack at repeat ed intervals (that is, through cycles)

appropriate for the nethod of the present invention. As noted above, while
these instrunments and test packs are preferred in practicing the present

i nvention, they are not considered essential to obtaining the beneficial
results noted herein. 55 The met hod ofethis invention can be used to
advantage to rapidly detect or characterize a target nucleic acid which is
pr esent in an infectious agent. Detection can be acconplished in a nunber
of i known..ways,...such as those described in US-A-4,965;188. For exanple, the
anpllfled nuclelc aC|d can be analyzed u5|ng Southern bIottlng technlques



a‘pp'} opri ;te t echni ques. Sequence specj I,bgggéésgé)cuc! eotides can be used wth
dot blot techniques to detect single- ase p ariations in nucleic acids.
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olfers, Gene e8 9&%\ onuc ease H

chr onogens Son ESCEnt : ¥ ah

magneti ¢ par Th%#oﬁoﬁnn are . tr\ILSin t%n %9 rgﬁ{l}}s'ne?nt 0 be limiting in
chem | um n I e%éeégr e,&,mgg;he Ih&hg are pre erredﬁl eful ‘enzymes
i ncl udes gl ucose oxi dase, perOX|dases urlcase al kal i ne phosphat ase and

ot her s knoymtefidls 4nb Methbds téEilariids: be attached tool i gonucl eoti des using known
procedures. Substrates and dye form ng conpositionsfor such enzynes are
wel | known. \WeemdinhritONA pdiiyelerassiram Theeive aquatibue was\praparsdias testsiberl irpER-H nabF3€andAbd
SOMme poi Nt an aetiithel 280000 YNits/Img i Ptpim The @ctivity icaevagydebeadingtuadyitie sdyes-ahaprededge for obtaining
corrp05|29| otgeegyree.added t o provide a detectable dye. For exanple, useful
dye- provi di ngh¢ aniersies speqific for thegioled ENA aelymerase Werp BREinad &y H'i!‘gd*mF%@WP%ﬁt’Wé'ses de-
theragf, aficedebRv8ie gfepagﬁyerwfegnof'maban figk dazol e | euco d gdéls descri bed
in US A-4, 89T“°/W °’s %‘ERH“ ¥Epie 3 E’H"”P gatting '?aée"ﬁ'? regyng;a Apajed
presencg °ﬂ§tf"8§< ?WEﬁ”B ?ﬂ"g‘ SEUPTP% Ul arly useful

dye- pI’OVI d| ng corrpossEQOInB Hoeleescri bed I n EP- A-O 308 236. In a preferred
enbodi ment, one or both of thepr e Gash e pnpl i fied
nucleic acid is detected using det'lgg{ﬁbc%cﬁ bdbgfde avi d| n or a der| vative.
For exanpl e, avidi nsEQnIhDemeaJ ugat ed W|th an enzyme, or have a radi- 20
oactivesonoi ety. Biotin on th t eaV|d|n
and appropriate detection teghnl gues” are usg‘(%ﬂ%l-gcz'ﬁlegr&(?ormsfiiQA or det ection
gre well kmmmhxrepﬁekmtsalbbnn/dmmﬁattaemdtmﬂesaqednmdamd tvbyénaemhlmaglycorqummmsdunme
(such as " sashihgo0rB-248EH230., and ot her procedures described in the
anplificati omterlqtn@lmhcw@"lbﬂ;lWNAISQ'@SdfmUTHVW@WwbE@@HWDF GemarghRoiaspat Y
of thi s%®i nvleﬂh Beiancs Genigeat SymcHedtY. Hipprimets werasomplemsniaryiesieutia sands of faiargetpiops augitie
cont ai ner guenee inihe.gagiregion (nueleplidep 1341-1655h sk or beaker, but nore

sophi sti cat ecP°8’8Htl°a‘|' @‘f?s(ﬁﬂTFe*)'ﬁ%% "Tg‘é@"ﬁz PR $9miSAl Gy t of aci | i tate 25

aut omat ed %ﬂ’g%'é" mﬁ@?%eg‘sfﬂ pg{r}alf LB H‘"‘("@'é'e”‘l'“éﬁs °é9{&‘f?{?f‘és'“9 readlly available
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appr opr i at élins(hpdickymetip)athigorriatharteduaifes(ftE noaxddr, e 8.pyrontaimiosmgriesiurp ehianide (Eminbi), potassium
vari ous 30 chloride (2p mmgitr).tspriumeniiolide (A5 curolag r2-mestaploathapd! (O.§riolaria gadatin (OGma/ntl MWIDET™
usef ul conPeiPAenicsic gystastent 9L5% Fheldhemicais) ansi TWREN ™20 nonianic vriaetard (06 %¢ICHigtedcagides 10
of the et Aiyest req*n '§"’Pﬁ‘ﬂ)‘éﬁ tTP‘bfﬁ"°WP91 m@P’&&r‘”"f"d‘P""tﬁH@d finaf ‘1°E'E!° ‘ri?d'bﬁ erderdo [pitiate

det ect ¥, P 'Y'ﬁ'aé'zad {é;%"#% ?8}?"’?&% T( 1T Igr)r ;éw §-ﬁg chlo-
fromthe of] ‘g% 5‘

andd resulling mi
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or probe O Uhglekiie SUal 4?, 5& Ibm i 0 i

et hod ar ewgémcord&ﬁ;e@ fnld daﬁ eH Ié " |apsm odnm f‘aot d@@l%m)ra@?ﬁ i’ngrﬁxture
Priners or uRiePh&s csritordth i ebnb Mi df Dl KmBBhS InhiBilich otiddt & thshtlbady (& mixture)
manner, or wadifdastradashe odﬁﬂrcg‘mﬁdfeﬂ'eﬂ:e hﬂhaeqowmlaauboama progent ah@h6 DNA olyfieiabe Had
capture Meaonss diits thenaticspativiy. i n the method. One useful capture neans is
described in EP-A-0 370 694. A priner has a specific binding |igand
attached thereto (such as biotin, an antibody or a lectin) which is capable
of specifically binding to a receptor nolecul e (such as avidin, 40 an
antigenic material or a sugar) which is bound in a suitable manner to an

I nsol ubl e material such as polyneric partites. The resulting insolubilized
specifically bound product can be separated from water-soluble materials by
filtration, cen- trifugation or other suitable separation techniques.

Det-ecti on of “the captured nucleic acid strand can be acconplished direct|y-e-

u5|ng a probe conplenentary thereto or i ndirectly using one or nore
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The menbranes can be used as a separ ragte with suitable containers
for carrying out other steps of the Zéspﬁ%gééb®%@fqerabl y, however, they are
nounted as p j e. Various disposable test

devi ces are %ﬁesgl&r?g[\?\ﬁ{e?ﬁgtgﬂ%eg}e{’%c Fﬁlg t hose described in

US- A- 3, 825, 410, US- A-3, 888, 629, US-MBLB?NI429 and US- A-4, 446, 232.
Particularly useful devices are described in US-A-4,921, 677 and are
comerai al ly avai I abI e as, SU ECELL[err] test .de- ices nd assay kits from
East nan Kod Ant - : Bt
of mat ér-insol ubI eslcm@ducﬁntfml d!e)t ectl on, i nagloagi ng a mcr ot 11091: 09 EP O
592 035 Bl }Hoalte %é?q_%réfb? Y‘\P‘B ads fil _3) menbrane filpegswafilter
papers, gels, I'C particles orglass wool . "It can be made of a nunber
of mt&ials i ncI udi ng gMR3s, ceranics, netal $88naturally occé&BrBng or
synthetic polynmers, cell gipgsic materi aI s, fi Izts(gn mat eri al s angd7ophers

readi 'y apparent to one of _ordinary skil I in %3 art. Particul gr gy usef ul
solid support naterials ) pol ymeri c beads &3 rally having ah- ver age
partiche size of fromO. !l['Pt40 10 [err]meters. 543 The detecti.dn can al so

be carried out by imobi LI|Pz_.>| ng a capture probeypp a flat substgape, such as
the microporous filtration menbranes described above, or on th| n pol yneric
films, filmliamnates, ufM®®ated papers or polddk¥ coated papei§:-0%a nunber
of which are known in thepgrt. Other details g@ut such materhala are
providéd in EP-A-0 408 738. Although this disc|losure has focuiid on the use
of the claimed conpositi (Tr?sand test kit in PCI#GO[ he inventiontfs®al so
usef il i n ot her procedur ed or enzymatic repliazation of nuclei &.8cids, such
as the transcription bas,gg1 nplification 10 ni que descri %@d by Kwoh
and others, Proc. Natl ci . USA 87:1974, , nucleic acidl'ilgase
techni Jues de- scribed bPPWi and ot hers, Gen@f3dk4:560, 1989 &3d8&Barri nger
and others, Gene 89: 11%4pgl 390« and ribonucl eaggsdd cl eavage of g PINA- RNA- DNA
pr obes anneal ed to nuclelc agq,,d targets. The follow ng exanples are
included to illustrateTTR&6 Bractice of this iThtion, and afdZndt neant to
be limsing in any way. sfbhgpercentages. are by wei ght unless @t.herw se
noted. 15 Materials and Methods for Exanpl es: Reconbi nant DNA pol yrer ase
from Ther mus *agtiagidnedSonsAS af itpay efeti¥ idess kirbai nenk fidsd; répared 4 and had
an acti vi ty ofrdib@yBfiliomai depositpdovifir obeiATCC Tdse HR421VWbiccaR vary

dependi ng uponeddigysaraidebbmdoprrecpehlie. f or obtaining 20 the enzyne. The
anti bodtes specific for the noted DNA pol ynerase were obtained by using the
conventi onal = pfawseduneslgeal setibedy sREGILAIC b9 TRk ckanRapEhan OPFPRTAdNOC] onal
anti bodi es. Theosy Fhremybridama; depesifiag| with ﬁb?e""ﬁ?ei?al’rgﬂlﬁ?sﬁhbcrkﬁ&m
starting mter?%délérﬁ’aﬁiﬁ@@dﬁ?és‘el}s‘ibﬁﬁcan Appl i ed Bi osystens Mdel 380B
DNA synt hesi zar. and. had {he foll ov%-ng gence 25 SEQ I.D NG 1:
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obt ai néYy epanppufone acidhu %fmaaPH%?idFa@@s'“'BPh' F‘?egﬁ @elarheqte? “’P@’m 9 'a'v%ﬁrl %@Ffe

starting n‘éfP'@?‘Fa&P'sﬁ a’?: Bﬁ\ﬁé H

of Inhlblt?’°ﬁ‘ 1 | "a ya '::c)

Pol yner ase ar. ocom rra um T e UI ] uewasmcu ted
‘é‘?&r ﬁnt% s oS

aquat i Gyis Wer e eva uate or their 0|nh| t the ac V|ty of t he

enzyne. The anti bodies so tested and the results of the tests are listed in

Tables Il and 111 below 45 The DNA pol ynerase (50 units/nL, 2.22

nnol ar) was assayed by incubating it with antibody (37.5 [err]/m, 250
nnol ar)
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iniri s(hydroxyrret hyl )am nonet hane bufferq?(ﬁ, mrol ar, pH 8.0) contai ni ng
magnesi um chl oride (5 mmol ar), pot assiEhfl I°8$Pae (25 mml ar), sodium
chloride (75 mmol ar), 2-nercaptoethanol (0.5 nmolar), gelatin (0.5 ng/m),
NONI DE[ err] P-40 noni onic surfact ant (0 MEIHSheI I Chem cal s) and

TV\EEN[ err] 20 noni oni ¢ syrfFaetant—o—2 ZI7¢ 1Tl F\IWI f O] L0 m nutes at
room tenperature. The fol{lLowi ng MMHLQ MIEU Yoo ph A GEAN N a final vol une
of 50 Ikl in order to initiat&of(Contrgd) yner|i z3470eh]
N-tri s(hydroxynet hyl ) met yNong(Cartiolmeepamedul f 085 | aci @2buf f d (25 mol ar,
pH 9. 8), magnesium chlo- |ride (10mMmol ar), |pot4ddsed ym c#Pori dg (50 mmol ar),
2- merbapt oet hanol (1 mmoljar), actThP4ated sal]jnonopesyes IMAt enpl ate (0. 29
[err] dCTP, dGIP and dTTR (200 [etRs] nol ar df 22060 | ared.73H dATP (100

[err] m)f"ar, 0.02 [err]. The resultAzng m xt Jr e228oont ai moilsg 0. 89 nnol ar of
DNA pol ynmerase and 100 nrol ar of ®msti body) |wamsiooxyibataed at B7[err] for
240 m nutes. The activity of the 1¥A pol ynéram.ocm t m2;z measured as
units/m by determ ning tihe anournP1of radi dactideody thas 55 | was

I ncorpogated into acid precrprrapre matert and converting this to tens of
nucl eot | des i Thesardaakeiwasht th moiclnalanibodieSidéntna bs TFacugR DFlvdrd £ REst ipaiaiPinactivated
m nut es by aften @0 Mihut@finculiation atit4eCl Atighg iz températures) for Edampl@90-951d, e inagilvatibdiél the antibodies
ant i body ( dsrevenigraatar. ©hencarsiitionsarsy berdadiyouh@toobmpetaitinactivath the ardibayoe IToemixioretidastified as
t est wher e TRt aad the lpoyblongl@stibpdies {EME anchP16)iwereDil&igpifidaytiyinactivatedad @4°CODY/ethér condiions
t heor et 2oc almaybe readily fpund tegnactivaig the@ntiyodles p@senBe amireepiable déores- of t he tests are
present ed bel e agt [glertifigd as nghﬂfs mqttnew identified as TP14 thus were found to complex with
Uni t SLm the DNA polymeraa%tqﬁt |e&}ﬁ9rpq)?xtem @tlng(t%mzyfreﬁ at)g)vtemperatures (T7). and to some extent

3083 being inactivated themseyEﬁ)at the RB'?FétemE%lﬁf { 3 B - no enz yme)

-83 g Example 2 PCR Protooog%s‘?’% qgéégtmg Antibodies Tgé 87

87.2 TP3 This example demonstrates the use of s%%@& the antibodies described in Example 1 @1‘5 I;‘CFirlﬁélhod for the
43 detection of a target nucldie Amd Pali_’nely HIV-1 DNA.

7.0 TP6 The resulting PCR reaction mixture cortdred iris(hydroxymethyl)aminomethane buffer!| (50 Qma-lﬁf'?pH 8), potas-
628 - g  sium chioride (50 mmolad),Gnagnedidm EhiStide (10 mmolar), gelatin (0.1 mg/ml), each of the prim@/@ @entified above
14.9 TP9 asSEQID NO:1 and SEQ ID NO:2 (1 pmolar oPeath), dATP, dCTP, dGTP and dTTP (1.5 mnridlaBof B&thf) human
2740 placental DNA (2 ug), DNA @@ méraskiebtained from Thermus aquaticus (32 units/200 wl, 7. D@6 Har), and antibody
9\’1 8 HB94 2 124 pg/200ul, 800 nmolar). The target nucleic acid wagiesent at 2,000 copies/200 pl. 92.7 TIB169
3152 The DNA polymerase grgiantibodywere mixed prior to addition of the remaining reggerjigand allowed to incubate
11 g6 8122°C (Ty) for ten ftvmsesmor% PRIPIES Al EN2yenA ﬁn%wydss Bracsample (degtified 8%} 9f@ach PCR
ki nase, - pirui A1 AT ARY gggmp fo diprijfed o maw«e@teggorﬁegadmmwrw
readily avé ’af"&‘ pt" rb@f’ gniib g%ﬁ o oﬂ%% ‘gr‘ﬁ 5’&? g g 04
rat kappa chal’ Ime PSR YR °Hc5'?ﬁa 5‘8??"["5 ogHkes EEE"" guanase

Tl B169 Wh h s%\éﬁllr%ﬁegll% |{'t ec % éé‘ 8. prlmer ex-
val ues r e th: r&ﬂuﬂ%@&g foRday& ﬁF@g le of primer ex-
monoalenal shabd 448 dérafralidnyiis cdr§Pbutlad frids! f | e as TPl t hroug TP5 and TP

t hrough TP9 e?hbkd@lhﬂ%@t@cn%béd&mdwcohﬂhﬁoml bel Mtrsﬁqorams.%mémslaﬁ&mdmﬁnﬁﬁ
monocl onal s@iting Geidicarverltiodabdredduns. TheEks rasiild afel3fown ivhe FIGURE andia TabRi 1V békan Tientibodies
| abel ed4as aldribttifiadrs thbsldedcriveiireTabloi aba. Tabié Y @ko shews tiib réditsdf RIGR ds idetermingd using a capture
experi ment ,prdbeitomptiseeof ap oligcnutipaidscotbiementrap)to betafgetnnabic agid vishl eligorublentideiipatiached to a
effective aewwdpmgﬂet o the present invention. HB9421 and TI B169 were

nmonocl onal an®qtestinmiusiag 1a¢ caplyee projeswed caried aiiiisinga ireldeviaq gimila ot dqseribpghin PRA-4.921,677
pol yner ase vgmmgéww fE(Q" ﬁ’@ a?w aegbries FOBRORYNEPHomBaleam.) in ¢asihef threprtastwelis, Driad
mi xt ur e nc"f‘ﬁﬂﬁ P 5% s oo a e iR Ao T 504

eter) to which an oligonuc

ol VITer as e r ra |o) bea pm average dlam eotide complementary to a sequence
poly IV-] DNA had been covalently attached using known technology to form a capture probe for HIV-i DNA.
The capture probe oligonucleotide had the following sequence:

SEQ ID NO:3:

51— ATCCTGGGAT TAAATAAAAT AGTAAGAATG TATAGCCCTA C-3°'

Also deposited on each membrane in a similar fashion in a separate location was a capture probe for a nucleic acid
sequence of B-globin DNA to detect nonspecific background. The probe was prepared from the same polymeric particles

12



A nunber of the antibodies listed in wr%zdsﬁ% hove were tested to see if
they were inactivated at 74[err]C (T2) pol ynerase (2 units/m,

0. 089 NNl @hd o o%@clmdemmgmss@ewh

N-tris(hydroxynet hyI tgﬁt ﬁ - am nopr o- panesul fonic acid buffer (25
mol ar, pH 8.9), mm gl‘ fide (10 rrrml G&K&tassmmchlorlde(SO
mol ar), 2-mer- capt oet hanol5 (ACGRRABAGAG AGA BHAGRFCTAREECTAA

tenpl at & (0. 2the[denosifed pralyee wang lidwedity diy for 55-plmindes. The ampiiisd avdleici agid grodugtsdrom POR wame
of 50 [ er r]dilutedd 28 injagelutional ins(ydrometilamipomelrngipiier (I@muelas ri &) potassivm chgridel (SYmmolar),
dGTP and dW'P“" (%0‘ e mna%'“"bth'%%?c( mep'ehgeatﬂdttﬁg%woahrpmwe@o fee?tvfr Arleigracid
0. 02 rr] g ige- %I‘eﬁ‘r?é‘"c‘*m%f t 42°C for

mxture, vva 'H' jﬁé‘t e@w "‘% °€r° pr mmg‘g%? d@:?: ’”gg;rhk‘?’ su%é;;.

was det er m a% éy%vqg
I'11 Antibo had® heated 8 eQ sthz addedasolutlon (50p.l ofacon g(ateofstrep

(Control  A)agieh peroxidase’| (S‘QQ\ 1) in 3-m ghn pr&ﬁﬁ@u bfter ﬁoa m sodi osp ate
0.2 TP1 (0.25 molar) contal hloride (0. oré mglarT eﬂuylmercunthlosahcycllc ac|d 0.25 mm *-hy

TP5 15 droxyacetandife?(0 GOQolar) and c&53in (0.5B4), followed by incubation at room temperature for two mlnutes y7
223, 000 Fdllowing BRf8cond wash (250 ! heateli@@35590) ) a solution (3G 1) of I8 triarylimidazole leuco dye 4,5-bis

134, 000 (Mi:&élhs&mTrBﬁanyl)-2-(4-hydroxy-3,5-dimetﬂtd<yt£h6ﬁl)imidazole (041, 4B), ddyvinyigyselidatat( . 5o disthyl-
t hat t he neEnedEminegdntaagetic 450d9. @lsmimele) #'thdrexphcetaniiig® mmelag hydrogpPoerpiitded0. 196) ahe emsiium
partial | y iphesehate/@@uplanit 6.6) wedaddpdiaeashtest el lotewpdy inpubatlpr & roopyteniperglyeerfor T minutes.
t enper afr ssolufioy of sestivmpride (@ 19e)gsEaddedia sippihie fomptianiotsiye. @rd theyesuliing ¢ivie slgnab wasicgmpared
even gr eat 494 cdor ¢#haft (valugsdite 100meensil be readily found to conpletely

i nactyivate the anti bodies. The m xture identified as TP14 and the

pol ycl onal antibodies (TP15 and TP16) were not significantly inactivated at
74"C, byt other conditions 20 may be readily found to inactivate the

anti bodi es present to an acceptabl e degree. The anti bodies identified as
TP1 through TP9 and the m xture identified as TP14 thus were found to
conplex with the DNA pol ynerase to at | east sonme extent, inactivating that
enzyne at |ow tenperatures (err), and to sone extent being inactjvated

t hensel ves at the higher tenperature (err). 25 Exanpl e 2 PCR Prot ocol

Usi ng I nactivating Anti bodies This exanpl e denonstrates the use of sone of
the antibodi es described in Exanple 1 in a PCR nethod for the detection of
a target nucleic acid, namely H V-1 DNA. The resulting PCR reaction mxture
contained iri s(hydroxyrret hyl ) am nonet hane buffer (10 mmol ar, pH 8), potas-
30 siufichloride (50 mmol ar), magnesium chloride (10 molar), gelatin (0.1
ng/ M), each of the priners identified above as SEQ ID NO 1 and SEQ I D NO 2
(1[err] nol ar of each), dATP, dCTP, dGIP and dTTP (1.5 mmol ar of each),
human placental DNA (2 [err]), DNA pol ynerase obtained from Thernus
aquaticys (32 units/200 [err], 7.1 nnolar), and antibody (24 [err] 800

nmol ar). The target nucleic acid was present at 2,000 copies/200 [err]. The
DNA potymerase and anti body were mnixed prior to addltlon of the remaining
reagents and allowed to incubate 35 at 22p[err] for ten minutes to forma
conpl ex of enzyne and antibody. One sanple (identified as "i") of each PCR
m xture4as used i nmedi ately, while another. sanple (identified as [err] was
i ncubated for an additional five hours at roomtenperature prior to use.
The anti bodi es specific to the DNA polynerase are identified in Table |
above. The PCR protocol. was as follows and was carried out in a 0.5 m

m cr OCE%I‘I fuge tube using a comercially avail abl e Perkin El ner Ther nmal
Cycl er: The target DNA was denatured by heating it to 95C (T2) for
about 15 seconds After cooling to 65[err]C, prinmer ex- tension products
were formed for about 40 seconds, followed by denaturation again at 95C.
The cycle of primer ex- tension and denaturation was carried out 35 tines.
The resubts of PCR were detected by conventional gel electrophoresis using
a 4% agarose gel and et hi di um brom de staining using conventi onal
procedures. These results are shown in the FIGURE and in Table |V bel ow.
The antibodies 45 are identified as those described in Table Il above.
Table IV al so shows the results of PCR as determ ned using a capture
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-T,-Ab i 0 EP/6802 035 B1 0

0T
| 0 yes 0 0O -T-AbC
0 yes (snear) 0 0 -T, -Ab
yes (snear) B —+F1—Ab— 3 ves
(f aint) +T,+TP10, | 0 D55+T, - flyes (much) 4 3 0 yes
(faint) +T & P10, | 0 +T1 AD lves (smear) 6l 0__Yes
5 5 O+T,-ADC . T ) VEs. —3
0 +T, +TP3, i +T,+TP12, 1 2ls5 1 Yefo(faint) 57 0 o
, T, gPB | s+, +TP12, i 2.5]° 3 pes (faint) 77 00
2;‘ +T [er%J +TP12, | 2 0,5 YPS ésrr&aré r) 5 ! 7 0 0
0 +T, +T|5’5 i +T,+TP12, I ojs 9.5 ye® (much) 3 0.0
+T, +TP5, i s 2 ’ o .4 4T, +TH5,
1.5 *TofrPld. 72 7 3 o1 +THs 8 o
no +T5TP14, i ) +T BTP7 no % 0 _no
7 15 -QI""WP']TP7 L 0.5 3 no - nQ, o 7
0 35 +T, +TP7 2.5 no 6 : 0 .
VToaTP7 1 AToTRIA L g 2.5 |pg 1no 74 0g o7
+TP8, | +T, +TP15, 3i 0 no no g 0 0 +6, +TP8,
3 m  aTete1s, i |2 0 o i el o0 TR,
no +T,+TP15, - | 0 45 0+, +TP%oi 0 2.5 0
no -\ +T PeTP1S, | 0 +T.¢'TP9, |1 no 0 o MO
6 . —O—+F—+FF9—t ) 7O 6
050 L +T,-+TP9, t 3 ~ no 7
0 +T, eTP10, 4T refers to targét HIV-I DNA being @present . 7 0
-+T, +TP10, | -T efers to tadget HIV-I DNA bdifly absent 7 _ 0 55 14
EP 0 592 035 B1 ) +TP10, 5 yes (much)
4 ) +ADb geﬁqrs_l_tq-mlbody being present y 1 vyes
(smear) s -AtOrefers to antibodyObdilgtadddh?, | _
¥;§ E;Z‘: 28 *Gel results ware quantified as f6or3_-|(-l.r(nT$jﬁ'T§) tI - 3
0.5 yes, “(fitfijese densicy) band, 0 10 +T #TP12, g
0.5 - Yes (Cﬁggh:)e probe results @ere quantified as isilfle dyp]_sp.gnal from
3 d 0 (m density) to 10 (highest density) Q +TT, Tp14 i
8 5 " The resulﬁ hown in Table IV and in the IQEURE indicate that wﬂhouttgbp ' spec totheIDNA
2. o polymerase, ong primer dimer and non-specm%products are produced in th ab Tc a'%z D A sae first two gel
’ strips labeled™- -Ab", both "i* and "€*). In thg next two gel strips which re t 'neg target nuclelc
0 40  acid) in the Brgsence of inhibiting antibody, the only visible bands are unu ers. Thesa't sts 1! emonbtrate
0 ; that the atiBody effectively inhibits the actw@ofthe DNA polymerase and'Brev e shts 6 drrhation &f non-speclfc prod-
0 L ucts. no +T, +TP15,
0 Antib&tiss TPS, TP7, TP8, TP9 and TP¥4 (mixiure) are within the soo&a of this invention, and allowed the production

of target nucleic acid only, both when the PCR mixture was used immediately (i) and after five hours incubation (¢). The
~ 45 vyields of specific product varied with different antibodies, and some of them allowed the formation of some non-specific
products. However, one skilled in the art would be able to readily adapt a given antibody to a given target nucleic acid
and PCR conditions to optimize the reduction in formation of such products. Some antibodies were best used immediately
upon mixing with PCR reagents while others were also useful after the five hour incubation period. The better antibodies
under the conditions used in this example appeared to be the monoclonal antibodies of the IgG class.
50 Antibodies labeled as TP14 and TP15 were polyclonal antibodies specific to the DNA polymerase which did not
work well under the conditions of this example, but which may be useful in the practice of the mvermon under other
conditions.

Example 3 Evaluation of Antibodies For Inactivation

The conditions necessary to inactivate the antibodies useful in the practice of this invention were determined in the
following manner.

DNA polymerase from Thermus aquaticus was incubated with each antibody at rromtemperature (T, ) as described
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|
H » E L] ’ . -
25 +T refers to target H V-1 DNA belég,ql%&?g E refers to target
ei ng pr

H V-1 DNA bei ng absent +Ab refers to anti esent 30
refers to apdvb REsimdRE] dxeepPtRs 818 DNEBbiyrhdRb kst s\a{.@mqua@tnm%@@nazﬁ briied ent
band) to Safdvsghmnbs dhraI AnkdinidadiskiicrRREdiiieh oPN-BERydfoRMethy FmARA-Sarfi em icARid

vi si bl e dy@ufer @NzE mriolag pH 8.5), magnesium chiBride (1N 91 HARS), poaksiunt dhioddd (X556 gimeRi), 2draptban-
The resul t andgiowvmmolar) draftzktvatbd/safrod testas DctedpldE RS2 pghdlivasédsled th aiaked finlloolimd di @5
presencé ofof @iytidniicotainingr@ed9 inmalart DNAtphipmdDids apiill y hmewolas antibady)| Thisselitioe washeated in amEri-

non- speci f icempY Hermeqyglerdrommprciallt avadablefram Etitompins diaciaminite of & € E+), FOPIAJ t6 eom tefrperature
t wo eI st ran en kapon & é"EI for 3‘1"85‘-5#3!9'!9‘95{)1'@? Feagtipn wagihen begun by the-addilion of salutieni 1 ef dCTP,
stri ps ‘Whi (S’ﬁ' “Gé*‘eﬂ'ﬁl(‘rfﬂm HG*;%%Q%‘F"%U@ rebtyre. apy ha"'ﬁ%‘? nmolar

the preg en&S‘A %p'g@ Q“:gﬁ“tfbﬁ‘y b It sc‘g re unused. o
L VLS B %3,7:2 EEE
non- speci fll,pTag Q elovpc s odi es ﬁ{o@f}g_} P% %@@ ‘? P’%‘d"d

are within the scope of th| s i nvention, and all owedt he productl on of target
nucl ei cisaci d only, both when the PCR mi xt MBLRY used i nmedi ately (i) and
after five hours incubation (f). The 45 yi el ds of specific product varied
with different antibodies, and sonme of themallowed the-formation of sonme
non-speci fic prodm&i one skilled in the art would be able to
readllyepﬁdapt a given antibody to a given target Bnuglme c aci d and PCR
conditi®hs to optim ze the reduction in formati h pro Sone
anti bodi es were best used inmedi ately upon m Xi HV%*IFDCR rea*;egrﬁs whi | e

ot hehsswere al so useful aft @émtrifipg o (i 188 Dot t er
ant i bodi es under gk& aq:?p% gsed in this exagp,lsegagppear ed ioobe the
monocl ogal antibodies the cI ass. 50 Anti bodi es | abel ed as TP14

and TP15 vvere pol ycl onal antl%cﬁ’é%h%?)‘ewg] c to the DNA pol ynerase which

did not work well gHylerol e Ceble) | @dSewtymhd) s exam®l e, but whi @h nmay be
useful in the practic he_ inventian ot hgr itionsgfxanple 3
Eval uati on of Ant |Q:Rﬂ'fr%%{r—% ?ﬁ*%%t.%?h %Q%S{The%?od It’(bldons nzlce]ésary to
inacti vat e the antPmpdi es useful in the practice 3&1,t0fﬂ05 i nvefRBi84 were
determned in the,lr:jl | owi ng manner. DNA pol yner asg d rgyo Ther rrug_o4

uati cuswas i ncubated w h each anti body at room er@erature ( 11%

escri bed 1s EFTEP 592 035 Bl above in Exanpl e t t hat %e DNA
pol ymerase was at gpigits/m (0.222 nnolar), and 29, G0 i body 8&sl present
at 3.75%err]/m (25 nnol ar). After this incubation, a solution of"-
N-tris(hydroxynet hyl)-net hyl - 3- am nopr opanesul fonic acid buffer (27.78
mmol ar, pH 9.8), negpesimenehBoride (11.11 mmol ar), potassium chloride
(55.56 nmmol ar), 2-nercaptoeth- anol (1.11 mmol ar). and activated sal non
testes PNA tenplate (0.32 [err] was added to nmake_a final volu of 45
[err&: of sol utConttodndailmong.0. 099 nmol ar DNEHAAPYrer ase 11. 11
nnol antibody). This soluti g paeHaattiad)in an Eri- conp[err]
t her nocycl er (commerci al |y _avai |l abl e from Eri corrp c.) for 1 dn nute at
85C (T2), cool ed t BORESRL BnpgEPR ur &kt R kept oﬂ ice for at” least 5
m nut es 4 The react Cofitwald me(lmdnmgumxts}zetaltedaddl t 354, 000a sol uPber (5
[err]) of dCTP, d and dTTP (2 mmol ar of each) gulgug gg?\IAATP (g gl ar, 0.2
[err]. The resulti mxture now having 0.089 nnp ar pol yner.ase and 10
nnol ar anti body wa%Pi’ncubated for 10 m nutes at 74 EVPP@: 10 98-3%he
activi tysaof the DNApgol ynerase after this |ncubatggo 008 neasupdd9as
descri bed above in Exanple 1. The inhibition effect of the residual
anti body activity WastniRAsHiérdnastal edpoaf ofAObEOl in reference to the test
where no anti body was present and the DNA pol ynerase had 100% of its

theoretical agldsyddisindickdhat REBNA Solyerabd 1ecdnioh siiidat BB Ydr  Rfhule @a& ks \Control A).

bel OW. kb  Further, the data demonstrate that each of the antibodies, already shown to be significant inh DNA polymerase

Experi ment ativife(Table1abds), are completely or nearly completely inactivated by the heat treatment noted above, thereby
allowing full activity by the DNA polymerase. These data support our conclusion that these antibodies are useful DNA
polymerase inhibitors for amplification methods, such as PCR.
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Activity' " %of Antibody  gpose2035B1 (Units/n)

Control A Control A (none, 336, 000

100 no pr eleramplodWise 6iRlibles 18 INAFIHmeASh ik REN !ﬂowde Improved Sensitivity 0

0 Control C (none, preheated) gZI 000 101*
30 This eXeimple demonstrates the use of the antibodies described hersin o improve the sensitiviy31 PCRfethods
98. 5* TP5 ascompared to a PCR method where the antibodies were not used. : 349,000

104 TP9¥¢ The antibody identified herein as TP9 was used in the tests described belay) dungag gatient samples obtained from

101* TP14 Dr.BemardPoiesz were evaluated, the HIV-| DNAcontent having been determmg% stgnyigrd procedures and reported

88. 1% EX er iafbp jotapumbgy of copies in the sample beterg, arpriification. T ﬁgﬂqg\t samples were divided into four categories
368, 0 for two separate test 9oy ?ﬁjsp @élﬁ erlﬁj"op&?ﬂslg |ma§cisﬁlem‘g1r cartﬁ?orgﬁ melgh positive®,

- "medium positive”, “jow positive® and "negative
0 The assays e#el%amed out in self-containe: E?‘g ol mgtrfo&%?chbeg m%%?—‘(s %p994, and after am-

354, 000" plification, the r mixture was transferred t bes for detection using either gel electrophoresis or a
ggg , 888 ;;gture grobe i gsd%os 5lot st device as described in Exl%rgple 2 above Using procedures described in EP-A-Q 408 .
350, 000 In the amplificah pfcadlib [ datsRXRiRbls WBB Lisdk 101616 & huclic adidXddd@enchl AB6th tha hak and

I ndi cat & t [bai refidhe o PhiAI N, NriRkius Sl separatpiftiu@s ®dry ob8énald lor thabledtbihtresid gel. frRd primers for
m nut e ( Contergah reGionvare idGaifiddrbalow A9 SECH B NO:FandtSE@ND NOBewdabathal@imar3ériateay tebiak are
each of 't hadegtilied isbwireSEQ B NOFamiy SER NO:8. Ghdse primeginad the falivwing seqidnrcdsor s “of DNA

pol ynerase activity sghalle Nd: sabove), are conpletely or nearly conpletely
inactivated by the heat treafnent noted a er allowin ull
activit$ by the DNA pol ynera e xTﬁgggsﬁﬁﬁgg %ﬁ'ﬁéﬂ‘Ggﬁﬁg %Wﬁé‘g % t hat
these anti bodi es are useful DNA pol ynerase inhibitors for anplification

met hdds, such as PCR 16 EP 0 592 035 Bl Exanpl e 4 Use of Antibodies to
DNA Pol ynerase in PERQ 3DPMN&#ibde i nproved Sensitivity This exanple
denmonstpates the yse of the gntgbegrescdeatr chetcteret nctoctTPEoye the
sensitivity of PCR nethods as conpared to a PCR net hod where the anti bodi es
were not used. 5 The anti body identified herein as TP9 was used in
the tests described %?2' ?_L\rﬁg I\ﬁui:?an pati ent sanples obtained fromDr. Bernard
Poi esz were eval uatg e DNA content havi ng been determ ned by

st andar & procedures and repopt ea“ﬁéGﬁhﬁcﬁb@a?AmA%fAW&TT% the
sanple before anplification. The patient sanples were divided into four
gategories for two separate test groups as specified on the el ectrophore3| S
gel matrices, the f g@p.r es bei ng "h| gh p05| tive", medium positive"
“low positive and "negatlve s wer e carrled out in

sel f - cofft ai ned test . devices 6i KES f‘ﬁﬁ?@c'd"@??rf;ﬁ ACTAAEP- %@CQE@A9§4 and

after am vvastr ferr

Rl c)gt I kl)lo ﬁ¥ hes trae spacer r%s using -
tubes for on?f “ﬁmwgm o Ir. it @ﬁﬁ‘” i

a di sposabl gj:” Nhokd éﬁf f;
descri beg i n an oh Bd rﬁfnow m rr?chloFthéQ1§rﬁﬁ1§larP ris(hy-
primers wergy I)%oﬁt&hﬁﬁbuﬂ@“@é ﬁl‘h@larﬁﬁél in @ﬁq{q@rﬁlﬁ &ﬁylén BrdabRic SRA1 ARBlad, Jye-
env  hagi 0NnSeré(o.sh Wiy, INEINA . 5 diidiak 81 Wsich VAT GOTH 6T ahd SOVEY fobr ORhRIoNB BilveRE(s Sroiar
the el ectr opbangsidssc@nl abold) @ pRiichtisanSle Ecfaining RrgGETINAT(EE)S |MIATRD antleayf ©fi07rfig/ml) and
bel ow as SHINA dolyiitase (feond7Heiafgs hqpalidus, 660 uémipas the prinmers for the env

regi on & e i déwtpatienicembled ware QbtrinBIHDM IeIE efthen kWS @e InfBctDVi®. HIVFne belieysd faksrfroe of
had t he f olthabvijus gh%j\gwpgggobtg@grqnghmlgﬂ sagmg!es using standard phenol/chloroform extraction of periph-
5' - X- AGTGGgtpiged menor [iA nglymerase and incubated at room temperature

5 ' .- X- TTCC'I{E-‘;C??RP"‘ 1 gﬁg’ t tof the PCR reaction mixture. In the
5 -%X-T A%Aw Qﬁ&}g&&qll ce as tﬂt?f gls(hydroxymethyl)ammomethane {10 mmolar),
enediaminetetraacetic acid {1 mmolar
Samples (200 pl) of the PCR reaction mixtures were placed into the reagent chambers of test packs as described
above, and PCR amplification was carried out using a thermocycler which is described in EP-A-0 402 994, and the
protocol:
90°C preheating for 120 seconds, and
55 40 cycles of:
92°C for 30 seconds, and
70°C for 80 seconds.
For half of the samples, ampilification was carried out immediately after pumngthe reagents in the reagent chambers
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35 5' - X- AGAT. GOGCCTCAAT AGCCCTCA- 3°
wherein "X represents a biotin nnietygﬁgﬁﬁgﬁggg to the sequence through two
tetraet hyl qindtbidifly sRAE SmpitBiibrwal s odt s tRE 186 Sy L5 Sl bbieEmbdiature for 2hours,
US- A- 4, 914, 21&,3,%%&:&3 WeHe Geagdhl dnbRiscrarRe pl%b%gnﬁ&\s%zﬁﬁéi &nbl thb PCA Broducts were
mat eri al s adnglyzed bth by Gigd Mefirationlorth 490HFRBEHeRbthived MtRdthidkl woriiid] and BPBddtddion system (like
synt hesi zerthatadcribafih ExahplBR Bisoyé) usitigha chptre prioharol ar CPG col ums. 40 The
PCR readti on Thexdsulis en thegel isdicardithit 0t asaintofpripiel-dimér éhened SGherpresdnes of TP ey preatiy tetduced.
chl oride ( TWhe ayest the gnlivody dls(irgreased poplficaticniefficiynayrinrpertieuiah tha uselslthé antibotil Bereaser the gm-
gel atin (o.plﬂimpﬁgepcmmﬁwmma Where e antibogy\ag nqt presenipmplificatio wasaot peasible
(9.5%V/v),intkh yedsamples. yp| ar  of each of _dATP, dCTP, dGTP and dTTP), four
ol i gonug] eot i the respits kP captyre popg tesigare showt in Zable}f bel¥: Gescr i bed above, a

pati ent sanpl e containing target DNA (1@1§Lheg&]/n1), TP9 anti body (0. 107
ng/ M) and DNA pol ynerase (from Thernus "aquati cus, 160 units/m). 45

The patient sanples were obtained frompatients either known to be infected
with H V-1 or believed to be frggedfiaddatpar Us. plre 2DMoukad 1@ obt ai ned -
fromthes pati ent sanples using standard phenol chl orof. 1 ’
peri ph- eral bl-codE3bheREcl ear 1S — THEEPRY ant e dy—hES—rrSee et th t he
DNA pol ynerase aiticghh ncubated at room tenperature for+ 10 m nutes with gentle
agitation prior to qui%ion to the other conponents to formthe PCR
reaction m xtur @°5h-t%® Control reactions, the TP9 was omitted and

repl ace@ wi th a siggluti on of iris(hydroxynethyl)ani nobet hane (10 mmol ar), 50
ethyLenediamluﬂﬁggfggggic acid (1 mmol ar). Sanples (200 [err]) of the PCR
reactN-on mi xtures were placed into the reagent chanmbers of test packs as
descri bed above M@FHMPCR anpl i fichtion was¥carried ofit using a thernocycler
whi ch ig describsgsiti¥®- A-0 402 994, and the protocol: 90[err] preheating
for 1 20 seconds .€nd 55 40 cycles of: 92[e[rL§ for 30 feconds, and
70[err]C for 80 e Bﬁﬂs. For hal f*of the_sénples, anplification was carried
out inmedi ately pbsetipeatti ng the reagents in the.reagent chanbers. 17

EP 0 592 035 B1 ﬁ&gthe remai ni ng sanples, anplficatign was cacried
outaftemd he test packs had stayed at roomtenperature for 2 hours. After
anplification, tPeStt4VE in the reagent chanbers was placed into mcrofuge
tybes, and the P{Rgproducts were anal yzed hoth by size separation on a 4%
agarose gel, stained with ethidiumbromde, and by a detection system (like
that described iROEXG$Pe 2 above) using a capture probe. 5 The
resul ts 3®n the gmegatdwveated that&ffe amount of priner-dimerformed in the
presence of TP9 ﬁgéaggggtly reducgd: The uge of the antibody also increased
anplification effrcrency. In particular, the use of the antibody increased
the am plificat*op glefebfd RBCInAUREMMINEDS IdsGR | QRiNMAReLR! 2YMdmelRtewdde
ant i body,was not Pwﬁﬁ% wiTR! tid GRheOPrive 8ot waeSdgatsrd.n the del ayed
sanples. The results of the capture probe tests are shown in-Table VI

bel 0w 10 TABle r¥duttd dfﬁligg kplufe pP@Bw:_;rgl__ %Jgﬁgﬁer@ witi ka8 oﬂ:;i_ﬁtipégrwitlltﬁe gel/ethit_jigl_n&) téroﬂi_de staining ex-

Pati ent periments. i gh

+ + - + __ positive 20 ' hi gh

+ 45 Exampie 5 Use of Inhibiting Antibddies in PCR with Various [regrndsiable DN® Eolyrmarases

+ + - 25 positive medi um

+ Injorder to further demonstrate the practice of the prpsepicnypntipn, we fiagigned and carried out several experi-

mengs which show that certain aptibodies, or mixtures of antioggjesybpund ¢ and inhibited thermostable DNA polymer-
ases isolated from each of Thermus filiformis, Thermus flavus and Thermus thermophilus, are also useful in the

80  practice of our claimed invention. The experiments were carried out similarly to those described in Exampie 2 above.

~ Inthe first experiment using a thermostable DNA polymerase from Thermus filiformis, the PCR reaction mixture
used in our experiments was like that described in Example 2 except that the target HIV-i DNA was present at either
100 or 10,000 copies, in different tests. The inhibitor antibody, identified herein as TP9, was present at a molar ratio of
100:1 to the DNA polymerase. :

55 The DNA polymerase from Thermus filiformis and the antibody TP were mixed prior to addition of the remaining
PCR reagents and allowed to incubate at 22°C (T,) for ten minutes to form a complex of enzyme and antibody. One
sample of each PCR mixture was used immediately, while another sample was incubated for an additional 5 hours at
room temperature prior to use. A control test was similarly carried out with no antibodies in the mixture,
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i_ N v

low ¥ EP'D 502 035 B1 t - positive
negative | * - -
negative PCR was carrled out as Bescribed in Example 2 { using the commerclally avaliable Perkin Eimer Thetmal bycler
refers to iModsPEOSTD.TAS Rrgst@HiM was dendliredanta mbibifor gitibodEwasHedctivafde byHaating to 95°C (T,) for
posi tive wabdues mingesOA lygical PCR ¢yele insladed dddturatmat $39€ for Teecaness primteBandediinOat 85°C for 30
capt ure pr ebendsendprimeresiension at7014 forf30 sdvowsie. Adbislet 5aytieaivera cartisd ogte| / et hi di um

br onmi de®st ai nihapsuirof PR weredatecied bygenventighabgeleleciropharesis ugio aptiaberise dehapd Ahidih bidinids
in PCR wi t [§12ii8 oliawing peruentienatpigsedurepiavap Syiganronthasresylis hat dherinhibiior prfibedy AP effectively
denonst r at @’°t’?1‘~‘:° é@?ﬂ'i'@'&e’ﬂﬁ“s'?’}%l" Bdaynd updarjew gtingency %éd"éfl’é%‘?”g’ L fie!fication;obige
out saveral® ac' st W&f"m@‘é‘\ytﬂ‘?&? séﬁ?’l"ﬁ'ﬁtﬂw nsitivg inhibitar fof the ther-

eras

of anti Od' é’g kc% éﬁ@rﬁ?ﬂﬁ? Le%t%&l of%é\?eﬁ monoclonal
i sol ate g,még The Yy ﬁe ﬁ'déﬂg'@;s present in
t her nophi | 'ﬁ%mu@tfr@m §cﬂall& nt! |Th:é RixtiidSva bhed tolhibf ik Q&MQ fé)lHé polymerase from
i nvention. 7hhm uﬁw&rﬂmﬂmvo%fa\ﬁaﬁ%ﬁahﬁddﬂh&mrﬂofm Pt rVeszQofﬁ&Qﬁ@ld‘ilﬁlc” bed 1n
Exanpl e 2 abowe bnA Boiymdfisd fromSthePRivid Badithe bisiibddg mitutei@ieiel prdt 18 addiibh of the remaining
pol ymer &s e PCResigehibahdalitwdditd ihdubkitd dt 82°C(H Bloftéahnifuda ad fova coinpléx\tl érzywafld anfibodids. One
exper i ment samgesof back ECR Imixtureches gset inercbdiataly, Eshitergobtier 2angpleovep incubhied fort dn @dditianal 2 hours at
H V-1 DNA veos tempesiuirepriertto usé. tAventrolt@bwasrsinil®ly 0@ Gedmotite ro antivedydin e mixturet t est s.

The i nhi bi t orPGiwasisestpg outiagidaserioéd abeveias theifirst eyeerimpy for Kepyclasr esent at a nol ar

rati o of 100: Thefesults pfECRNGTe friacipryicanryentionsipel electropiigigsis iy 2 tragaiese galand phigium bromide
Ther mus®¥ i 1sjeing Tﬂ’l"%‘"“aI’i‘él“"t“H‘%“"‘'a[’ﬁ’f‘i"’fdEﬂtl%ﬁI Pg"%r"ém fhexestits taf the infititoranibodies pffectiyely(pran

|g le ‘HW@ '8 n necy llfl ofthe
i nutas. Do FHLIM %8%"%? %Bﬁﬁ‘y‘*’ P"é%i‘ﬁ%?"g:ﬁfg"@%l‘eﬁ her

t
T B R ey e G ]
simlarly chrpb,ﬁqe,&%”%m,d@%@nt 0 es | n m xt ure 592

Bl PCR was cCafteiohd poitherads réle wm&esbrm&h@san@hear&bw InfkGirel o RIRIATERS: € atbitidh of the
avai | abl e Rewdiing PER f@agentsland 4fBed ¢yifdubtite dvRghe! (T, Mor Brbfidutes kdrmt Sdompibx dPBHAyMESnd anti-
denat ur ed aBdlest dve sarits dd bdcH PCRaMIkLG Wl usedimimedady, wiia irethedmpleddsiinogpatodiobdn@dditional
[err] fexr alnows at3oomtempe@tie pAortoyse. Azxbntioliést wascimdiarly nartiadcbetovittl sreatihodies in themixture.
95[err] C for BGR escarutaprespibed gbavederisb agleat 55C for 30 ‘seconds and pri ner
gxtensi on at TO@shispf PSH were deertbd by conversionrll gebelecBiphergaisiusing afiragaress o¢l pndgthigiym brogiide
The resul t $taising foltgwingsprventenalascedyrep t wa Ajdentiiom ihel resylts thabhe inkibiteiARtiodias elfeqlvglypte-
a 4% agar odant l‘e "&H’H‘a@q’iﬂﬁ%ﬁﬁpﬂﬁ“ﬂ Qyad unglayjia sirigaeney cpRsilipns @it RS ATRYficgyon of target
pr oceduf’es .nufigic E}g}mmaﬂyrﬁ% e?’&'@‘ﬁ’le’f QIS IPMpaRLuT 59 'tﬁ? 'PW”%WW%W“F‘H@-

effectivel )P g far ey Of “ W DS el QWWiine
stri ngency h%% (ﬂm *f&?ﬁ W % ' hg&‘f‘{‘e Qz,fﬁ"qﬁ oo j: go‘:

aci d was a te as a errpera ure

sensiti Vtﬁ ' n '\' DNQ'boI ras& fhbl%{us th%ﬁﬁl@éﬁd%ﬂ%k&’%& ARG phidr VLR bi¥éFemaining
i fiforms. gl eagents dhd SRWENE NSRS AIBRITY,) IPRn MRS 16 SmPaldomBlexdt bidjrhd/antl Bnthéifte. One
deschibed MM ofRUHIITR nbldd we uSBdhrhcoRite)f whid 16@Er sERIOGs (Haddated b an6licAS 7 hours at
identified b tempbrabse priorto isa. AlddAtiol 148 Srad kirfildly cAIfgd dit With(ib Entibclies HeEatribdired as

TP14. Each anP¢hwabcanigtouiss gesered above ftres nyceb.ur e i n an equal amount. This

m xt ur e*has uEhedestits of AGHiweiedetedtad byronvertional gehdleciophpresianeing 243 agarbiddel pas] ofhidiumdgomide
f r om Ther mpgtgining follendng; converiipnabgrocediites nibivasrevident frayttheyfesilimihptifigdgibiar antigedies prgvepied the
pol yner ase BRYMetirpxiensien gf primess boundprder o alringgnay realificns pror tg RER:ARPHficAtion qf ta(galnucigicpcid
the anti bo%; ﬁ?‘f&"tﬂ"é"‘imﬁ"é TPst‘é%Ia jPadisp a‘t‘“ﬂ’ %dﬁ?ﬂefaﬁ’f? *°(9f’s"l"ﬁ Bhibitorder ﬂ?"ﬁb""ﬂ?“"b"’ PR

e 8%“%‘% PRl & e i Ao

i mredi at el y .4 Tironaf

at room t enpefLgaSpol ér&%ir&nQThb?rﬁus ﬂév&%tﬁé)dntuﬂo&ééwem\%xe%'pm&o%&ﬁbn 6iMe rbrﬁéﬂur@%ﬁ
with no antjefyEslyank Biicwbtio Rdubdtali 820 I ortEhnidufdk folidiH a SitploRet okk§H&Ankl BritiBodab. @46 sdnple
the firsé eofpePCARBRIurelWRE usd®iminbéEitel whilblRRotheP Sartiple adihcubidd 1oah SidilsHalErHo@Elatliyom tem-
convent i Onagerafid pried te G it 6t was sintilaiyGadisouBgi hOatibadi in aehb@ird)i di um br om de
20 st ai ni ngPEmwhsairisdpuCaniveeridet sioos fopasewdur es. It was evident fromthe
results that Tiegesuksiol RfiRwere detpdtadbyebnestiondl et eledtrophbrgsigisipg a 4%cagawsh gellasd ethidiumtedmide
extension of primers bound under |ow stringency conditions prior to PCR
Amplification of the target nucleic acid was carried out normally. Thus,
the anti bodi es acted as tenperature sensitive inhibitors for the ther-

nost abl e DNA pol ynmerase from Thernus flavus. A third experinent was carried
out simlarly to the second experiment usid§ the TP1L 4 mixture of

anti bodies to inhibit 25 the activity of a thernostable DNA pol ynerase
from Thernmus thernophilus at two nolar ratios of antibody mxture to DNA
pol-yrerase -of 100:1 and 278:-1. : : :



i - ) ) ' ’
The DNA'poI ynmerase from Thernus ther npppisbaigassgyd t he anti body m xture were
m xed prior to addition of the remaining PCR reagents and allowed to
i ncubat e akairirdlolloRing dontdationki ProcedLrBd) it Kas évilefit oM tha ra3aiETHaeke Dhibilonatbvdiesmeledent the
bodi es. Onenzgmaeipbxeansidn cEpridarsBand tridurtian seringansy casdilidnsi priorsdRCGit Arhpjification of tasgetinugleda egid
sanpl e was waserriod b@ dorfmally. Thas, ste cintibodiescecte@ @s tempordiure sensitive inhibiters (oetp Heraosiatie DNA
prior to useymefseimm Frermuséayws.was simlarly carried out with no antibodies
in the fixture. PCR was carried out as described above for 35 cycles. The
resul ts of SEREENGEWSENG ect ed by conventional gel el ectrophoresis using a 4%
agar pse gel anpd i d i de staining foll ow ng conventi onal
Er océdlres: If“ﬁﬁg&ég'%gh@h? mthe results that the i'nhibitor antibodies
effectiyely pr_e-i)A\g,gﬂ&m.the enzymati c extension of priners bound under |ow
Et ri ngency condf tions prior to PCR Anplification of target 35 nucl ei ¢
cid was carried QAinaRE!eXBthbyKocddBémpanyNe anti bodi es acted as tenperature
sensitive inhibit ghsrhest e skderawst abl e DNA pol ynerase from Ther nus
t her mophi | us. A f geychty: Roehsdtet ment was carried out simlarly to that
descri bed above uspysgAtehRew¥ek5 pol ycl onal anti bodies identified herein to
inhibit the acti viE\CCUNTRBY: Uskr nost abl e DNA pol yner ase-from Ther nus
t her nophi | us at t HF)@OSHIGPDEr146580#8010f anti body to DNA pol ynerase of 2:1,

10:1 and 100:1. 40 The DNA pol ynerase f rom Thernus thernophj| us ang
the anti bodies «_H'ELErﬁ%Z'@E"p_’nE_NBPN:t%efaa%ﬁb{?iDa'ﬁ P;‘Ym%’?f CP'BF??ﬁ'I"?'ﬁCﬁ'aP’B&% ERYRP zom
and al | #wed to Pless! RS F_e“fT?sb'f"s WRTEEL t0 forma conpl ex of
enzyme and anti g{ggp% Ui A 9|f each PCR m xture was used i nmmedi ately,
whi | &_anot her s e Was incubated for an additional 7 hours at room

tenperature prior Qi TYPECHKe08s hasT.ad@SaisthgsigbRy | v carried out with no
anti bodipges in the EL%SWWEH:ms?gS carried osut dgls('descri bed above for 35

cycles. 45 The) crerittikG sPTERGRS ves Gerslgf 2t ed by conventional gel

el ect rophoresi s usbyEbrAAWARE: ROBIW&EoPWIndaned et hi di um broni de stai ni ng :
foll owi ng conventional procedures. It was evident fromthe results that the
i nhi bi tor anti boaiceRENTEARPLICATION RATAeNnzymat i ¢ ext ensi on of priners bound
under | ew stringency conditions prior to PCR Anplification of target

nucl ei ¢ aci d was CArARPLIGATON NYMBERaTd Be Assigngd | t he anti bodi es acted as
tenperature sensitive inhibitors for the thernostable DNA pol ynerase from
Ther mus -t her n{spAFPRMATIGNHFOR SEQIRNDI 1} t b experiment was carried out sinmilarly

to that described a i 1 5 polyclonal antibodies identified in
our appf cati on“f%@%ﬁﬁ#ﬁkﬁﬁagpg ity of a thernostabl.e DNA pol ynerase
from Thernus flavug, alstiSs [ed @ti 0 of antibody to DNA pol ynerase of
1:1. The DNA poly fideBiPhcl€r-mus flavus and the antibodies were m xed
prior to addition. @ ?—?ﬁﬁogm@s{gm PCR reagents and all owed to incubate at
22C [errg forten npdmsiobe Lhedrm a conpl ex of enzyme and anti bodies. One
sanpl e 55 of the PCR m xture was used i medi ately, while another sanple
was i\neubat ed f qx)SBEQUENCE DESDRIETION: BEQIDNGEt: room tem perature prior to use.
A control test was sinilarly2ATAATCEACSUTARCERAGBAREREAHABSs 2B the i xture.
PCR was carried out as described above for 35 cycles. The results of PCR
wer e det€ect ed (HINFEOBMHBAN FOMEFQPNO2| ect r ophoresi s using a 4% agar ose gel
and et hi di um brom de 19 EP 0 592 035 Bl staining follow ng conventi onal
procedures. |t WASEQUENGERHARPTITBAES esults that the inhibitor antibodies
prevented the enzypmat.l o enngi %sof primers bound under | ow stringency
conditiqgs prior t ) = N gng;biTl cation of target nucleic acid was carried
out normally. Thusnk 'wgbhggygi%act ed as tenperature sensitive

i nhibitors for thegdhepdisvaliHes pol ynerase from Thernus fl avus.
SEQUENCE LI STI NG (&) GENERAL | NFORMATI ON: 10 (i) APPLI CANT: (A
NAVE: East man Kogipsedumnpe bps¢HBTICN BERIDNG43 State Street (C) CTY:

Rochest ess 15 (D) STATE: w &‘%‘c% K%F USAg(F) POSTAL
CODE: 14650-2201 (ii) TITLE W&ECF%E#% ernost a g_ DNA Pol yner ase
20

Conposition Conprising a Tenperature Sen- sitive Pol ynmerase
| nhi bitor, Di diQRAMATONSORRERIDNGY Met hods of Use
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(11 i) NOMBER OF SEQUENCES: 8 (iv) 572 BLE FORM (A) MEDI UM TYPE:
D skette, 3.5 inch, 1.44 MB storage ( % (B) COWUTER: | BM
PS/2 (C) OPE ersion 3.3 (D) SOFTWARE: PC-8 (Word for
W ndows) (Vi) &Wﬁ%@#@ ATA: 30 (A) APPLI CATI ON NUMBER: To Be
Assi gned (2) | NFC NN RSk | D NO 1: 35 (i) SEQUENCE
CHARACTERI STI CS: rype=NGeldidiacid8 nucl eotides (B) TYPE: Nucleic acid (O
STRANDEDNESS: Si ngd)eTHANDEDNESS: Single (D) TOPCOLOGY: Linear (xi) SEQUENCE
DESCRI PTI ON: " SEQ (DpTteDIOGYATasT CCACC TATCCCAGTA GGAGAAAT 28 45 (3)

| NFORMATI ON FOR SEQ I D NG 2: (i) SEQUENCE CHARACTERI STICS: (A) LENGTH 28
nucl 8ot i des 50 (xi) SEQUENCE DESGRITTION'SEQ IN&Pei ¢ acid (C) STRANDEDNESS: "Single
(D TOPOLOGY: Li neamhqodpecUmiGhRRaeR RETANGAREQ MATRGCCTAT TGGRACTT
GTCTTATETC. CAGAATGC 28 (4) | NFORMATION FOR SEQ I D NO 3: 20 EP 0 592 035

BL (i) SEQUE%FQWQWB@P&M) LENGTH: 41 nucl eotides (B) TYPE:

Nucl ei ¢ acid NDEDNESS: Si ngl e (D) TOPOLOGY: Li near
(xi) SEQUENCE dFQ;y' rRERAIIANO 3. 10 : ATCCTGGGAT
TAAATAAQAT A@ﬁ%ﬁ#@ GCCCTA C 41 (5) I NFORVATI ON FOR SEQ I D NO 4:

(i) SEQUENCE CHA B b (racleckiges( A) LENGTH: 31 nucl eotides (B) TYPE:
Nucleic acid (O RedENNISSd Single (D) TOPOLOGY: Linear 20 (xi) SEQUENCE
DESCRI PTI O\: SEQ Idy SIRRANDEDNETEARGMAG ACACCATGGT GCACCTGACT € 31 25

6) | NFORVATI ON F@3 TEEQOdY: MNteab: (i) SEQJENCE CHARACTERI STI CS: (A) - LENGTH:
28 nucl#otides 30 (B) TYPE:-Nucleic acid
(xi) SEQUENCE DESCRIPTION: SEQ D NO:4:
A CCTCAAACAG ACACCATGGT GCACCTGACT C 31
25 . (6) INFORMATION FOR SEQ ID NO:5:

(i) SEQUENCE CHARACTERISTICS:

. (A) LENGTH: 28 nucleotides -
s0 (B) TYPE: Nucleic acid
: - {C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear

(Xl) SEQUENCE DESCRIPTION: SEQ ID NO:5:
AGTGGGGGGA CATCAAGCAG CCATGCAA 28
(7) INFORMATION FOR SEQ ID NO:6:
40 (i) SEQUENCE CHARACTERISTICS:
~ ’ (A) LENGTH: 28 nucleotides
(B) TYPE: Nucleic acid
_(C) STRANDEDNESS: Single
45 (D) TOPOLOGY: Linear
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:6:
TTCCTGCTAT GTCACTTCCC CTTGGTTC 28
(8) INFORMATION FOR SEQ ID NO:7:
(i) SEQUENCE CHARACTERISTICS:
& . " (A) LENGTH: 28 nuclectides
(B) TYPE: Nucleic acid

(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
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(C)’ STRANDEDNESS: Si ngl e (D)., TOPOL

xi ) SEQUENCE DESCRI PTI ON:
SEQ I D NO 5: AGTGGGGGGA CATCAAGCAG c&f@ﬁﬂs

8 (7) | NFORMATI ON FOR SEQ I D
NO 6: 40 (dehuy Wcﬁ,ﬂ% (A) LENGTH: 28 nucl eoti des
(B) TYPE: Nucl &SR] PSS’ Single 45 gD TOPOLCGY:
Li near (xi) SEQUENCE DESCRI FTAGSRCASAS |GHGGS %—Mﬁr GRACTTCCC
CTTGGITC 28 50 (8) | NFORMATION FOR SEQ ID NO 7: (i) SEQUENCE

CHARACTEERI ST{9XBFOBMATION FORSEQIDNO® LENGTH: 28 nucl eotides (B) TYPE: Nucl eic
acid (C) STRANDEDNESS: Single (D) TOPOLOGY: Linear 21 EP 0 592 035 B1
(xi) ,SEQUENCE DESESRIENTEONARSHERISIICRO, 7: TAGCACCCAC CAGGGCAAAG AGAAGAGT 28 5
(9) " FNEORMATI ON FOR SEQ I D NQ 8: (i) SEQUENCE CHARACTERI STICS: (A) LENGTH: .
28 nucl eoti des 10(A)LENGTH: 28 nucleofidss  TYPE: Nucl ei ¢ acid (C) STRANDEDNESS:

Singl e D) TOPOLCEYTYHH a '%ég SEQUENCE DESCRI PTION: SEQ ID NO 8: 15
AGATCCTGFT N %3 Qains 20 1. A conmposi tion conpri si ng a
t her nost abl e DNA yrrerase "“he conposition characterized wherein it

further conpri REPB F;,H-,%,@ggéﬁ,\yd/@ i nhi bitor for the DNA pol ynerase,
25 15 thes&%&bu%t or %%% n% ca!oab e of i nhi b|t| C%:Ee ol ynerase at

a tenperature [err] which i §G e matic
activity of the DNA polynerase is i nh| b| t ed, and t he i nhibitor being
irreversibly inactivated at a tenperature T2 which is greater than [err]
and is al scalgseat er than 40C, so that the DNA pol ynerase regains its
enzymat®c activity. 30 2. The conposition as clainmed in claim1 wherein
T2 is at Iba§t°°@[°elﬁ9ﬂ]°€!"m§m%thqu°s@|eWH@O'ﬁ@ﬁ'ﬁ%mt|on as clainmed in elther of
clai%g/ 1 or 2 wherein the DNA oI nmerase is isolated froma speci

Thermus, or is %V%; |°Eﬁ'l‘qri‘f‘e%@ %‘? Eﬂ‘"@?ﬂtﬁ?‘ﬁ%‘?"érﬂ ‘WPFé?“E%P”s '"h'blim fﬁ‘ﬁ'ée DNA

conposi tion as RO BI as I oG su
E ggf?g? 1nh| se|s| %ﬁiﬁ a}aX{T‘Eg Whlpl q@%%gﬁersc ch

i sol at €d from
Ll%E'&reé?& ufam‘ aa& a3 §6ater an

Ther nus flavus,themhlb ﬁ;%
The conpositio Ap ,y corrprl Sl ng two.or nore

of the tenperature sen5|t|ve |nh|b|tors . The conposition as clainmed

in any of &l GhélGompoditien & MR & irt NeheleRlT, l@hiléﬂ’st 5°6 ame anti body which is

specific to the DNA pol ymer ase.

3. The composition as claimed in either of claims 1 or 2 wherein the DNA polymerase is isolated from a species of
Thermus, or is a genetically engineered equivalent thereof.

&
35 4. The composition as claimed in claim 3 wherein the polymerase is an enzyme isolated from Thermus aquaticus,
' Thermus thermophllus Thermus filiformis, Thermus flavus, or a genetically engineered equivalent of any of these.

5. The composmon as claimed in any of claims 1 to 4 comprising two or more of the temperature sensitive inhibitors.

40 6. Thecomposition as claimed in any of claims 110 5 whereln the inhibitor is an antibody which is specific to the DNA
{ polymerase. )

7. The composition as claimed in claim 6 wherein the antibody is a monoclonal antibody of the IgG class which has
an association constant of at least 1 x 107 molar-! with the DNA polymerase.

8. A kit for polymerase chain reaction comprising, in separate packaging:

a. a composition as claimed in any of claims 1to 7, and
b. at least one additional PCR reagent.

9. A kit for PCR comprising, in separate packaging;

a. a thermostable DNA polymerase, and
b. a temperature sensitive inhibitor for the thermostable DNA polymerase,

the inhibitor being capable of inhibiting the DNA polymerase at a temperature T, which is less than 85°C

such that enzymatic activity of the DNA polymerase is inhibited, and
the inhibitor being irreversibly inactivated at a temperature T, which is greater than T, and is also greater
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7. The conposition as clained in claim gin the antibody i

monocl onal anti body ofthe |gG cl as<ER V\?m??,zn\,\&% an associ ation Cﬁlmml["" “I" "III " 'II
at least[err] 5 8. Akit for polyneras chai'n

reaction corrp y\%%(ﬂ‘bé&%ﬁg\@ﬁlgﬂgm?%%@kagfn a. a conposi t| on as claimed in

any of claims 1 to 7, and_E‘AGQAqC&i’él%ﬁ?g o‘l“Fa’?rRD §ent. 50 9. A

kit for PCR conprising, in separate packaging: a. a therm)stabl e DNA

pol yner ase,(9)aKbAMATRON FoREECab WoB: sensi tive inhibitor for the thernostable

DNA pol ynmerase, 55 the inhibitor being capable of inhibiting the DNA

pol ymer ase at ()/BEQUENGE QHARASTERIETIE®hi ch is | ess than 85C such that enzymatic

activity of the DNA polynerase is inhibited, and the inhibitor being
i rreversibly i ndOLENGTREAE8 acleglideenper at ure. T2 whi ch is greater than [err]

and i¥ also gr eé@)éNPQZM'ewBﬂ 0 592 035B1 C L MS * (xi) SEQUENCE
DESCRI PTI ON:  SE n%ﬂr%’ XRMECCAC CAGGGCAAAG AGAAGAGT 28 5 (9)
| NFORMATI ON FOR QE6PPH’ Q"a’u) SEQUENCE CHARACTERI STICS: (A) LENGTH: 28

nucl eotides 1 Niel ei ¢ acid (C) STRANDEDNESS: Single
(D) TEPOLOGY: &LFF]%%'?NC DE)“EE@?EN%@ BESCRI PTI ON: SERLBNO 8 15

AGATGCTGTT GOGOCTCAAT AGOCRBERGCTSTE SCPSCISART tith conprising a
t her nost abl e DNA pol ynerase, the conposition char acterized wherein it
further conprises a tenperature sensitive inhibitor for the DNA pol ynerase,
25 claihdie i nhi bi tor bei ng capable of inhibiting the DNA pol ynerase at -
a tenperature [err] which is less than 85[err]C such-that enzymatic

actiyit'y 10fA ¢omposiisi\cqueprisitas teesrmosialie DNA PRIYIeE%® and t he i nhi bi.tor being
irreversibly inactivated at a tenperature T2 which is greater tg g}fh}err]D A
and is al so gF‘ea?P'@ﬁmt“?fhﬂ‘a%E"&F‘f ]"Esfe'%“{“heétc%?{@esml&mﬁ?ﬁ RapoRie 8 S e, O

%zlygaglt CI ggtsg},?q ;;'3%1 |b|t§5qg erase qua?emngrgtu}er} %l dme%stpé%ﬂ?ﬁ% s'ach
claims 1 or Zt e in |b or éﬁnlﬂe\gatdre;j vﬁ’ﬁcﬁg g?eﬁlgmé"h T%Qﬁcﬁé &so aterthan
Thernmus, or i §0 Hégg,qs Jay. her eof . :

conposi tion as cfal rre |n a| m 3 wherein the pol. yrrerase is an enzyrre :
i sol aged of I ARkt as3EHBY inCldim 1 WwHBRIN'T, ISt IbddcseorpdveiTus, Thernus filiform s,
Thernus flavus, or a genetically engineered equivalent of any of these. 5.

The conpasi tHeQBmﬁsmsd adi cebd iinbithen yt dimsCll @ 2 vberdin the DNA@Oipmerassiisisplateddrom a spenies of
of the tenpeiemius)d istagasdtitallyenginednedeqticiesttheddd’. 6. The conposition as cl ai ned
inany of claims 1 to 5 wherein the inhibitor is an antibody which is

speci F ¢ 4 oThetvemBisitorpas| daimed inseiaim 3 whersithe Bolimeese ISGA e%mﬂs%l?tﬁéfm HheETsi eg' us,
wher ei n t he TharnysseaiponhiusaTheemye Bifesmisl Thermus %Wfafseﬂewé"yle@@eﬂeag%“ﬁ!ﬁ"‘8fﬁ"¥1°é 1)
associ ation_constant of at | east

t
for po! y rﬁgr Thecomppsition gsclaimer jnany.of ﬁl%e 6 1oh4gcomi>rﬁmg 315 L ‘3?’%“6@; ?&\lpera?ure seﬁsrtﬁle mﬁiblm's
co nposd ti 60 nTriaéScor(r:\éaoasltlgne as clalmeg )émp cIf clg Jn?ll {or% W;lel'TSIQ ch lnhﬁﬂ:sjls an antibody which is specific to the DNA _

polymerase.

7. The composition as claimed in claim 6 wherein the antibody is a monocional antibody of the IgG class which has
an association constant of at least 1 x 107 molar-! with the DNA polymerase.

45
8. A kit for polymerase chain reaction comprising, in separate packaging:
a. a composition as claimed in any of claims 1 to 7, and
b. at least one additional PCR reagent.
&0 .
9. AKkit for PCR comprising, in separate packaging:
a. a thermostable DNA polymerase, and
b. a temperature sensitive inhibitor for the thermostable DNA polymerase,
55

the inhibitor being capable of inhibiting the DNA polymerase at a temperature T, which is less than 85°C
such that enzymatic activity of the DNA polymerase is inhibited, and
the inhibitor being irreversibly inactivated at a temperature T, which is greater than T, and is also greater
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b |
b. ‘at |east one additional RCR reage sgd Kit for PCR ¢

separate packaging: a. a thernostabl (I;ED?\IA poI ynmerase, and b. E[m“lmwmu"mul“l
sensitive inhibitgQr By gtm‘hgbﬁggﬂ&{e%laéﬁg%mﬁ)éWcMﬁ 55 the 1 nhibithor s

bei ng capabl e of |rr11h;|Bb|?| ng the pol ymerase at a tenperature [err] which

i's | ess thgnafetfodibraks drpibatienat ¥ BERjet rucieic adidcomyisiod the @eps BNA pol yner ase 1's

I nhi bited, .and the inhibitor being irreversibly inactivated at a

t enper &t ur e T2 Ankrintabling 8 sppciean suspeciad of comainig adterdet nucleie| agig Wi} 8@ foligwing polymergsp ch?'"

592 035 Bl thameadi®pesagdnts, so t hat the DNA pol ynerase regains its enzymatic
actiyity. *C L M S * 10. A nethod for tjhe anplification of a target
nucl 8¢ aci d corrph?@f' °‘t"l'?!—9m§ to heylargatpd nucleicacid, A" Cont act i ng a speci nen
suspect ed of cont% P}Qﬁg |1 owi ng pol ynerase
chain react ion re aéeﬁrip raturf)setg beln or fo| {heth rmosqanglm Bgrﬁ?%g

PERENt ary i e targeted nucleic

acid, 2) a thernost I reluf ) Whidh 141ieRs than
sensi'tive inhi bi torgwfm‘ﬁ'b dﬂﬁoﬁ “&%%&Kﬁﬁﬁi@fﬁ%@fi’tﬁ@ i nhi bi t or

bei ng capabl e of in etit{hfbh&genﬁ @%yt?ﬁ&wmraaaen@&rataetrgmw igrdater theart, hvdis aibo

i s | essgsthan 85[ err Licastikdn sbitado 1Y DRA polymidabd rudainy itdhzyiriate oy, pol ynerase is -
I nhi bited, and the |nh|b|tor being irreversibly inactivated at a

tenperature T2 whiaiDNASolgheasbesfaddnamd [err] and is al so 15

great er than 40[ es)mid@r mee dedxpriboriublecsOpiB-tiphdsphates. @9 regains its enzymatic
activity, 4) a DNA pol ynerase cofactor, and 5) two or nore

deoxyr iZBonuc! eds pihgingthe resiiing e Bidoastipropertyre T, to inactivate the DA paymsfRpe (nhibitor and to
resul ting mxt t#'@tefomathﬂéé@t"et%hb%ﬂ"ﬁ%w& T2 to i nact ivate the DNA

pol yer ase | nh| bi tor and or.mat i on.

product s. LU emghwé@ A0 E]gbjl?)gggelp I;Pe F[imer I%GTB'OQ/\H FB‘R{,E}?%&%&Q Benatured, and
exten5|29n pr&ﬁf&eg PIEY i t Yare denat ur ed, and subj ected to at

| east one ' e 16 4 therMoTEENAQBIFtherdbB [ thd Afibbcy dRbradleriz&d as:
specific tﬁgg‘rﬁﬂq%a?ggfy%%hﬁsmgﬁ;ne} 3se the gn?rlnpbody characterized as:

a) having an asgasiigleh 3odRdomditint &P bt 16kt 11xQ6%rholdr® Wit thd DNA dolymerB®A pol ymrer ase,

b) being capabl g pehg dapdbleldt ihibiehg i ONRNSyrRalsy sranaperaBis Ta whietTpissabani8s”d sechrthat the
which ig less t Vit dfEho DNAPoljritadse tsimBibiB, and the antibody iming yrreedrsitdy inectiveted aty tenf-

the DNA pol yner gseturé 5, whithiidyjrdatediharaTycintl ls@lsagrbatdy ey 4036 saghat the BY& paynisirage regains its
i.nactivated at enzgnetio acpdty,abdire T2 which is greater than [err] and is al so
éT eat er than 40¢beisgof pithatthe Ipofipclass| ymer ase regains its enzynatic
activity, and c) being of either the IgMor 1gG class: 35 PatentansprCche
1. Zusaf¥fmenset zung, unfassend ei ne thernostabile DNA-Pol ynerase, wobei die -
Zusam*renset"ﬂ‘eﬁg“‘aﬁ'd ch gekennze| chnet i st, daB sie darCOber hinaus einen

tenperat ur errpf i ndl | 59?6,? I 85 herm qabq’gggf @@j&(&;@ \96%8’ cﬁé) Zusammeﬂég&@tb ?Jadurch

wobei der &n mﬁbno?fﬁF'@B DNA-Polymérase
Tenper afur T ﬂ?ﬁfﬁﬂe 'g aB i g\éé?‘al;géllﬁ: |y$ne He& berat$r®, £lARRiibred, du:y weniger
enzymat | SChe 9£B Is\émkﬁliﬁ dérDRPoifrhdrasdinhiBiert Wik lurid@6r InhbRdr Bbiteiner
bei kiner Tenpg é’t‘&tMrTz gribe? is0&IS PeindidRtauéd Gonblistbciott, Gretdiitel Pakiviar witdséo delbsiie
40C, '”eVerSd)hbﬁl’olwﬁa |hﬁébﬁ%aﬁééh6alktwi@ﬁ)w@hia8rldige DNA- Pol yner ase i hre
enzymati sche Aktivitat w edererlangt. 45 2. Zusammenset zung nach Anspruch
1, wobe#s T2. niusahesdneswsindr@ciOlysprudh, 1, Wabeid minGeste ASG Avrehidlestzung nach ei nem der
AnsprCche 1 oder 2, wobei di e DNA-Pol ynerase aus einer Thernus-Art isoljert
i st oder ei% @eamrwmugmc t‘@PH“!cé%‘ osler?; WoRei dia PNARQERerase aus eigey Themjus-Art isoliert
Zusarmensetzulﬁgd?faelsefﬁe?ﬁwthb%ges‘e“‘%ﬁswa'eﬂt"é"°Pdﬂ yrrerase ein Enzymist, das
aus Ther nus guatlcus Ther Tus the mt

egQ

em , Th
Xgﬁlr \r/n;ls an ? \(f;‘\slé‘;mg’gm?tg ermusfil ormls arm“ﬁ?avus moF?ﬁl;% odeﬁ::ﬁ%ﬁyrﬁéﬁnﬁsaﬂefg ellt:;ss Aa:::taulz:;davzr:::ts

5. Zusammensetzung nach einem der Ansprliche 1 bis 4, die zwei oder mehr der temperaturempflndllchen Inhibitoren

umfaft.
85 : ]
6. Zusammensetzung nach einem der Anspriiche 1 bis 5, wobei der Inhibitor ein fir die DNA-Polymerase spezifischer

Antikorper ist.
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1 o v g '

5. Zusammenset zung nach ei nem der Anspepoise2 b3 4, die zwei

oder nehr der t enper at urenpfi ndl i chen I nhibitoren unfal 3t. 55 6.

Zus anme ns et.z Zngmmanshtzérig AEdMABDFuckS) e Antilorder &in Mionokidphler AntikeiperldamigGokIbes isddamit
f O di e DNA- Bed DNAesRolymerasseing iAbsogiatimsikonsiatte kpmingestans t x 102 olar! dufweist. ~~EP O
592 035 Bl 7. Zusammenset zung nach Anspruch 6, wobei der Antiké6rper ein
nmonokl| onal &r KR Poymersagketisaieaitionimipsgensdn segaraterferpaciiing: ackine ZEmmBRseigyng nach einem gee
Assozi af i onsIA9TREICEMt Ris %y Y brinipdpstesainzusatichess FERREeANE auf weist. 8. KitfOr

Pol ymer aseket t en ktjon, unfassepnd, jn separater Verpackung: a. eine
Zusan nse?’zd{'@'h@gl’fméfﬁ‘?%‘?ﬂnaﬁﬁa@oerOer'bact‘“"?\nsprOche 1 bis 7, und b. nindestens

ein z iatzl i Chea?eﬁ%-ﬁ%ﬁa@ﬁm Sy LoLs o " PCR, unf aswzend, I n sepa[aater
Ver packyng: a. £l &tg Eﬂmﬁml h&?ﬁﬁb die/ thdrfioifabild A-:bglymerase wobei 'der Iﬁiiﬂﬂgrr?n der
t enper at ur enpf i R4 ECHEONA- takdYei dire¥ Te#nb&atﬁrh’?fﬂﬁfbfe%h,‘ dieSwehibiralE Be-¥ BRFES & das die
wobei der | nhi binn@ratidche AleNitatls8NALFdlyme@idantiidAwirg Lpger ase bei  ei ner
Tenperatur Ti Zdérintidkolbei@ineiTempblatur Vodé @6er ist his T,Ghdaid¥0EngrRbr st Si10e Ifovibrsel inaktiviert
enzymat i sche Akildydotda dielBNA-E¥Wfnclied tisenamatischa kibitaewisdewrlingt. und deri nhi bit or
bei ei n€rTenperaturT2, die grod3erist als Ti und die auch. groBeri stal s40C,
i rrever si ba9. Verahlen gir dmplifiggtioropinesielnidiBingdiire, udidisebdig Babrittese | hre enzymati sche
Aktitat wi edererlangt. 15 10. Verfahren zur Anplifikation einer o
Zi el nukl ei nsaur#® n-faRfakringenpingy Rrobseyop derapgenommen yirg dpft siaqineraiaityleinsayrs eptha rejtslen
von der_ angenonffB§res Flegeenien far disiPalymerarekefienieaifion| ei nsaure enthait, nit den
f ol genqzé’n Reagenzi1eri1n fgr. di(F Po 1o ekeuttkenrleakghqn: 20 1) etnem Primer,
der zu der Ziel-N ﬁm%?ﬂlﬁ%@aﬁ;gg % ai 8 é’?",’_e%’ ef'ne thernostabile
DNA- Rof ynerase, 3 eﬁ‘rteﬁ'féﬂa L SRS o tHAbhdP R} &Rt BN AR olyRErade! fobel der inpibitor in der
thernostabile DNA& _sYFIf@gﬁ&-ﬁoly Ehei St Tenpbrafi T, Qe weklgef 44 85k ik t,sz&hhiazrgn,sodaa
DNA- Pol ymer ase  beigie 8hApRétische RiRitaeded NAFolymdiass inMdial 9Rd, uid S 85C betrAgt, zu
i nhi bi eren, so daBerdibitor bei einer Temperdiir &, ABZIABH st € NEUNAUIL bieh lg@dBerERAIs 40°C, irreversibel
DNAPol yer ase i nhinaktigist wikti sodias die0ONARsIynorss iielofdymitisthe Aktnigt widdrgaaigat ur T2,
di e gr6Ber ist al g)eénen ONAPolyn@raaerCiialgorabBer | st al s 40C, irreversi bel
i naktiviert wird, Spaveided® nhreDeBfibRokeositisagphosphate ushzymat | sche Aktivitat
w eder e®l angt, 4) einen DNA-Pol ynerase- Cof aktor, und 5) zwei oder nehr _
Desoxyr i bonuk| eB&yinpesdespihatignrySemisehe auf mindes0s Bmpemtyr iz i des SYAEplynaresaighibitor zu inak-
@eni schs auf ni figesvedfie BidinguendirierpdonsignppaditemiyRrpglidpffer asei nhi bi t or zu
I nak- tivi n.und die Bildung von Prinerextensionsprodukten z .
er gl i gherll YPEhegare Agse hlh%a@gbg R SRS o "\5%'385’1‘9"%}"83"?"?:"'%@?{? shpptugt werden ung
gebi | deten Pr’?'?%?%’&?te'gﬁrs'lz"&aﬁ-‘élﬁ BAURTE  GENATEPT &Y wer den und 35
m ndest ens ,gi WA ] MQF : ) -
Monokl onal é? %ﬁ%ﬁ%ﬁ%ﬁg&&“ %’ﬂgél ne ttuﬁlg\r:%:lr{\)gltslab| %p%-gﬁ%'lv{/&rrép %rsf\gnkomerdadum
spezfilsch ist, wobel der Antik6rper dadurch gekennzei chnet ist, daB er 40
a) el NewAsSsOzi af)iend AkoAGibrRdntard it 852 DNANAYRAsY VoR rikasutenOTix 107 mdRSt &ifveis]t X 107
mol ar, aufwei st b)idder Ldge BE tie DRGPorAdrase Béi @inddémpartuy TR diewaigails 83t Cisakragt, zu inhibieren,
Tenpsrat ur T1, shidas die aizgedtischb SkiGEOG: DIA-PagreraseibhitignvirbireiverAntikdperdbaiBingi Temperatur
enzymat i sche AKTY, diedgréfterigl als T,Dhtidic2othgniBedet@s 40P irroveesibel inaktivier wind o dedidie ANAPRIgM@pase
bet ei ner Tenpeihtetepaymaschedilivital wigfapesiangt ud chdntypder der iflashe dgMaderHo@angehdrt. | st al s
40 C, iffreversibel inaktiviertwird, so daB die DNA-Pol ynerase ihre
enzymati sche Aktivitat w edererlangt und c¢) entweder der Klasse |gM oder
| gG angehe6rPYend8ateBY ondl oat | ons 1. Conposition conprenant une ADN
pol yrer ase t her table, 50 | onposition etant caract6risee en ce qu' elle
conpr eng, eﬂ' 2%. ggs%'ﬁﬁcﬁmﬁﬁ%"?‘fné’g\roﬁap sﬁkﬂer{/"r?sg?bg%e sensible a
la composition étant caractérisée en ce qu'elle comprend en outre un inhibiteur d'ADN polymérase sensible &
la température,
linhibiteur étant apte & inhiber 'ADN polymérase & une température T, qui est inférieure 2 85°C de telle sorte
que l'activité enzymatique de I'ADN polymérase soit inhibée, et
56 linhibiteur étant inactivé de fagon irréversible & une température T, qui est supérieure & T, et est également
supérieure & 40°C, de telle sorte que I'ADN polymérase retrouve son activité enzymatique.
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2. Composition selon la revendication 1, dans laquelle T, est d'au moins 5°C supérieure & T.
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l'a 1 érrpér ature, |'inhibiteur. etant apggo&asedsger |' ADN pol ynerase & une
tenperature T, qui est iInferieure & 850C de telle sorte que lactivit6
enzynmat i qug @8mdositdabbislne By BveRdicHRdnE 1 bUH)ddaeRqueRirABIbpolymérase est idoléé infirtipd'ine Bspece
etant inacti ¥eTrHdenub,30 04 uh EquRMENK & d3le:i dbtdnl par ganmydnaiquar € T2 qui  est
supbrieure a Tl et est egal enent superieure a 40DC, de telle sorte que

| ' ADN pol y#&6 Casmsitiantselonl geversivatio 18i dans lequelieziy pelintéepaest gne earymg dsslee f paitirgle [Thermus
revendi £at i opquaticusl Thesmisctopradehibus, TThermus filpraig ThesprsTarie od yp équivalent de fynerquelconque de
2411111 C L celigg-ciobipng par géniqgdngiaypg2 035 Bl 3. Conposition sel on Pune des
revendications 1 ou 2, dans |aquelle |'ADN pol ynerase est isolee a partir
o une~espabe oty une,qpelsetye e ERURTFGRIPIAE £ Tl o iR ok HouX b hntouss
genét i gqye. 4 SOEBRFR R IMPAYE 4l on | a revendication 3, dans laquelle |a

pol yrer ase g egd, b Gaky e LEBL;EE Qs P@bddichtioRe1 4 B &IaRtlisuelie tinhibiteur 88 YR brtiEdSs qui est
Thernus t her o Wur 1A &a ;T iforms. Thermus- flavus ou un equi val ent
de |'une quel conque de celles-ci obtenu par genie genetique. *I 5.
Conposi ti 0B, FaMERitibn S4B 1aKVEIIRAIA B RakkISqEIR YIcbps @t iud Arsicdlps Anoflacionad B EIALE te gG
deux ouspl us it uAEststEhR'akddbiatioh H'ALMdns &N 6T rdlds ! avek BADNpoppéraseur e. 10 6.
Conposi tion solon |'une quel conque des revendications 1 A 5, dans |aquelle

| " i nhi bi t eer Epsdmblepous Arnpliiaatiop Sn chaine parpolprieask fdmprenand dens des expplagaseépadease. 7.
Conposition salon | a revendi cation 6, dans |laquelle_|'anticorps est un

anti cor ps rmonocs gnePmppsitionselen ysesqueleraaye degyevepdications 1adft 3 une constante

d' assocfat i on db-a¥imeips Ui saqtif FAQREEdHNeli r -1 avec | ADN pol ymerase. 8.

Ensenbl e pour_anplifi i on _en. chatne al rase conprenant, dans des

embalLages ®s 6%3%@5:‘”‘5?8%?@"8’8%ggqstd?%‘w%g]ga?%ﬁ éyalrfr?sfe quel conque des

revendications 1 a g %% &8so thermostable, o~ @U 1MDI NS un reactif d' ACP

addi ti ognel . 9. %Ezhﬁﬁﬁiﬂr reanBHrél péramﬂat)d’ogﬂgﬂﬂﬁ polﬂﬁﬁ&tﬁ&ﬁosﬁgﬁal | ages separ es:
ra

a. une ADN poly se thernostabl'e, e .un inhi biteur

sensi bl e a | a t enprligkbu 6BntRAY B inhibNERDNISIyIHERERE D tepararirs I pdul et intbriue laishict dauaile

6tant apte a i nhi ere qle MAENSRALINERIESAIADN poignditeptiniibéer@ T1 qui est .

i nferoure a 850C digniBitedr bient Badtivézie Gigen inévarsibié aunk empdiatyraBiquigel eupduputea Al est également

pol ymerase soit i migishee,a 401C, bd tallvisbict quel ABNaaymérang cdtouve sefagivirenpymetiaer si bl e &

unet enperature T2qui est superieure aTl et est egal ement 30 .

super i eur e 16. Rrar:ié poer Varerliicgtion gn asidg aerlédquangie PO esaPPEPIBIRIE son activite

enzymatique. 10. Procede pour |'anplification d un algj de_b@ucl Iei % |f &inlgllﬁatim

conprenant |es AtmgBEencopadinsehaniilonsuspects dacoptonir upapidR BGPIRIRCRRAVeR BHEH S T T

suspect & de confiRiPe RARPWFCEHES YT que cibl e avec les reactifs '

d anplification 35, .an chain [ Aase.sui vants: 1) un agent

d' anor cage conpl e%Fm%%%iziﬁéﬁzﬁﬂ&'ﬁgﬂuﬁ%ﬁ%‘%ﬁ%@%@%& I§'2) une ADN pol yrmer ase

thernostabl e, 3) Il : i) FEadoWofnoaanis, | ' ADN

pol yner gse t her nos gi)‘ é,ﬂ Arfe%%‘&?%ﬁ?ﬁpt eﬁrre%g%rg?lth?%gte a i nhiber |'ADN

pol ynmerase a une tenpflbRdubéisht dple Slihibe? BADN polyRérasd @lufe BmiklirdlE, duidsl igféripom BE5 LR

| "ackivite enzymati gigm sde uélivitdnyyimatiqus de BXDNtpolymdnash edt,inhibbe, &t' | Nhi bi t eur

etant inactive de f anmmitduf sty BESivdUTaghn itdecrdidnipamatmpestuid T, quiiesteypérioure & T, et est

supbrieure a Tl et eégalemombupériemd a407Gedeitaliersarte AuedBDNDolymérageadtiowve sepeptivitppzymatique,

| * ADN pef ynmerase retrouve son activit6 enzymati que, 45 4) un cof acteur

d' ADN pol ynerase, @tn®jecigedADNeolymérse.¢e deux

d6soxyr i bonucl eodi 3 dewsou plysid Fepx gepgyyeonugifodipe-5-tdphoppliates, & \p| ange r6sul tant au

noins a la tenperature T2 poyr inactiver |inhibiteur .d

pour perjrettre IBaa”Fe(S'?'ﬁﬁ‘P% e a§“'@p§£ﬂ£$§#§g§:§§§§%@ﬁ "rd"'(lffll‘r'e'r\‘lg)?rIN 8@8&%%{3@?&@3&&&
es pr

selon | & revendiPRUPFBRS B IR PGS odut’s d' extension d' anmorce

forntes dang bofdyd Béont rveiticafii 16t varls o leSfrodbit ¥Ekisnsin S4indiBa fdiies\dBhs Pstape ® sbnt Ank-

addi tionnel . s ot soumis & au moins un cycle 'ACP additionnel.

85  12. Anticorps monoclonal, qui est spécifique pour une ADN polymérase thermostable, I'anticorps étant caractérisé
comme:

a) ayant une constante d'association d'au moins 1 x 107 molaire~! avec 'ADN polymérase,
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éS 12. Anticorps nonoclonal, qui esgpgpgesodsigiue pour une ADN pol ynerase
t hernostable, |'anticorps 6tant caract6ris6é come: a) ayant une constante
d' associ ation ) &knt Bftb 8 hhiber YADNfolyBiagk & éhe lentpéature| T, ADNstiddripure & 856 de Rie Sorte @
L M S % pactibid efkyrbdlique@d PaDNpokpsraxe asitinhips, et 'antipanisisiantinattividaNagomiirguetsila § uneg
une tenper at ur aenipbratyei T, Qb st dupdriewrs 2T retestig@E®NHRUPArieYre 408G A tallegerig aye ALY palyméase
enzymat i que de rettodBidopstivitérenzeatiquecitt | nhi bee, et | anticorps etant inactive
de facoh irreve §ppelapasgeeot delighb peldaf1e® T2 qui est supbrieure & T, et est
6gal ement superieure a 400C, de telle sorte que |I' ADN pol ynbrase retrouve
son activite enzymatique, et 5 C) etant de la classe soit de
1"Ig solt de |"IgG 10 15 20 25 30 35 40 45 50 55 * C L 14 S *
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