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wWith two primers wherein one prinmer will bind to one strand of a target
sequence and the other priner will bind t® the conplenentary strand of the
target sequence. \Wen this enbodinment is used, it will be apparent that
each reaction product can function as a "target” for the other primer. In
this manner, anplification proceeds |ogarithmcally.




As used in this docunent, "nicking" refers to preferential cleavage of one
of two strands present in a 35 doubl e-stranded recognition site. Brief
Description of the Drawings FIG 1EP@MW7i2zeB1a fl ow chart of the steps in
an exanple of the nethod clainmed in this invention for a 40 single stranded
DNA fragment and one anplification primer. FIG 2 conprises a flow chart of
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nodi fi ed staoivk tttieamethitl covitdiding strlancbéfta smdreatiaviptedi recoiition stie. Bach & syster woultherbilay
subst i t ut eSPAdedRgmuth eandi Bgs wiutmeliiviatedntocognitieni [sequendes cajenge win unhedifist! hédsox-
strand. Exaugeosigetighosphaies. Aligmatively, casigin destrictan eorimgs pddnevwnp gl dhecnonmetbylaiete
2 deoxyad eﬁr@@q ¢f@ hgmimeghylated repeanition Fite &t Msel) and mstdDy. [ByehretyRipm opld uspea methylated
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7 deaza 2 sphat e, The m xt ure
react ] on cﬁaﬁﬁﬁwﬁﬁﬂ Tt greymoe i Ap-pUmion severias ol PedRR TP | 9 kR oTD e 25
NVP (1- met ASTO% pyrrolidinone), gI ycerol, poly (ethylene glycol), dinethyl

sul f oxi de and/or formani de. The inclusion of such organi c solvents is
believed to help alleviate - background hgbridi zation reactions. It should be
appreci ated that the substitution of the deoxynucl eotides may be
acconpl i shed after
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I ncorporation Into a strand. For exanple, a nethylase, such as M Taq |,
could be used to add nmethyl groups to the synthesized strand. The net hyl
groups when added to the nucl eoti degEPar497tM2aBisubstituted 30 and will
function in simlar /manner to the thio substituted nucleotides. It further
shoul d be appreciated that if all the nucl eotides are substituted, then the
pol ymer ase need not |ack t heRBCOGNIBIQN ST BRse adfORIEIED 16 resence of
the substit uedNZ¥ME oughout £8e sydithesized strarffiedified @lTPon to preverit
such acti vitbpodik hout inacti GBEEAE the system Asd"éﬂ;%cz‘f d for the
sel ection &RHL recogniti or® nce i ncor porateg>t prinmer, the

sel dcti of Va5 the endonucl sed in this methha S d be such that it
will cleav@V®Ltrand at or 3 5) to the reco ‘“gi : equence. The
endonucl eag¥ ¥ her shoul d @'_” ected so as- not -Jgpc. e the

conpl enent gJ; ognition segf that will be Sbapedyin the target
strand by, sence of th ynmerase, and fur L84l d be selected so

as to diss 1{3 fromthe ni 6@?‘5@&“‘”‘ sequegge(agy a reasonabl e rate.
e'th neggl RE ?

It need not ernmophilic. 8 segsg such as Hincll, Hndll, Aval ,
FnudH, TtRdddsdy and Ncil argcfBepietr8gr ed. One casrpnyk§hon several

al ternative nicking enzyme sysgggsrpnnaddigi on to those detailed in this
appl i cat rorggpfor exanpl e, itangcganpecal |y regardegrphgksyl ass 11S

restricti ogggdonucl eases (eapccaBekl ) contain t worPNAxgheavage centers
within a sipgd®e pol ypepti de gercTcriTowe of the clr@®PagesSgenters was

i nactivated, such as through sstq @DrNoted7nut agenesis, the resultant

ni cking enayheElvoul d be usedGGAAGS anplificati on FPPsysEem not requiring
modi f i ed*datsghucl eosi det ri pBEBELAL es. As an -addi 8CERak=8anpl e, the

restricti orNspizyme EcoRl hasGBaFGTshown to pref er 88TPaK§)c e 8T P& r and
i n noncanor®EEMI recogniti on SCRESTBET@Ren its can8RTBaK*Bdcognition site is
fl anked by an oligopurine tracB8edrAPeNRi:nd8et al ._&992}@? ochem stry 29,
4682; LegsePRE al. (1990) SECERAECREEGCTFIs. vendPPEF &°Rdl1s (1991) J.
Biol. Chem_266, 16786). As an lmerkf ipld, the . %ri'c iion enzyme Dpnl
(avai l abl e et New Engl and BG T erly M) 9?% vég 3 50 recognition

X o 2 . .
site contaigi.ng [err] dA on X r- gous restriction
enzyne may %%kgbl e tonick t ’é? [ |Gr§g. &%&gﬁgggﬁ a hem net hyl at ed
recognit goOn 'ie. Such a sys d enpl“oy SDA pi~ r(as()err) wth
nmet hyl at ed g gnition sequeldainad ong w t h unnodi Pechggox-

ynucl eosi dejfLphosphates. Al iy AQ-_I vely, certain imagl ri«al)isP @ Y(es) are
known to cl gayge the nonnet hyl ¢trand of a hemgmgtehyle@)yed recognition
site (e.g.,pdEpl -and[err]. Sugirmncsystem woul d us@reRligy) at ed 55
deoxynucPeogidet ri phosphat e. digagld y, one coul d usATy i(34S) & dGTP I C@$) on
proteins torghtkigne strand @acCAcEmyni tion sequearrre.(«<Bd foll ow ng chart
lists enzymeghltil@i r recogni tGageasEREnces and nodiTRE dxSINRP dGTP ueSh t h
t he\get hod: T6h111EP 0 497 27 GATGIRIBIAONI TI ON SI TEQCTP («S8) - MODI FI ED
dNTP ENZYMETTh1111 ( BAGETHBGTC dCTP (xS) &DAATPelix@NTP
Hincll # GTTGAC dATP [err]

Hi ncl | Polymerases useful in m&d include those that will initiate 5' - 3' polyrgeféﬁo gtq jick5site.
Aval The polymerase should als e (a:gmeri od strand downstream from th k, al (?,rirﬁ o%
CTCGEEG should also lack any 5'-3' exonuaéﬁ}? fvity. IPolyfnbrases, such as the klenow fragment of
dCTP [erid gdwhdlabe 1 and the exonuclease deficient KiSAbW ent of DNA polymerase | and a similar fr P
[err] H ndl#om the Bst polymerase (Bio-Rad, Ridatiof\CA) are useful. SEQUENASE 1.0 and SEQUERASER. @SS ]
10 Fnud4H  Biochemical), T5 DNA polymerase@é>Ehi29 DNA polymerases also work. It should be #ppré&lated Bsilal
Bst Xl polymerase ordinarily havind $ubif\@@hiicleddeactivity can be deemied to "lack" su€i &btiligifrthat S&idityl D
No: 15 Bst Xk blocked by the addition of a blocking &geMGGT TTTGG dCTP
[err] Seep | D Noaddiidndl FaiBendf this method is that it doss not require 1rAPEEEAS TEtling. Many amplification
TTP [err] DBusthods require temperature cycling in ordeARGE®Tate the target from the synthesized strand. T fhis
[err] Bsal method, a single temperature may beGHTIIOYSY FET fighaturation has occurred. The tempgrailire qf dher |
Seq | D No: rggction should be high enough to set a level of stringency that minimizes non-specific binding but low
enough to allow specific hybridization to the target strand. In addition proper temperature should support
s5 efficient enzyme activity. From about 37 °C to about 42°C has been found to be a preferred temperature
range. Denaturation of the enzymes and nucleic acid is to be avoided.
Referring to FIG. 1, one example of this invention is set forth. In this example, the strand labelled P
represents the primer and contains at the §' end the sequence CCGGG which is recognized by the
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Nspl GCATGT dCTP [err]
Nspl . GCATGT EP 0 497 272 B1 dCTP [err] &
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conkai ns °dt?ﬁ€t °fﬂ’8's Vﬁﬂl‘ & "§°’?%B'8 F?P'Zé?& "l“?ﬁ’e‘“ef‘“s

EP 0 497 ce ener PRRES a%% “i‘° “d"r HOTeSoaR BO PRI

y_ transjer, bn |

_ sequence Jno? g

ST "ﬁ %} i

the netho lkal Syph -gEl Huds ce }Il'h and direct
pol yner as Qluor ¥ Nte e( Hé&sine heﬂtll es éha@ escence Lipo-
deoxycyt ogbh&t 6rld@lap§&h eamslésealslaraaﬁres rnea vitk WGRARd otBed t&e%hn orsl 478 ubéH HEt

whi | e tle shen dfktion Sysen< hRsho lsiiiemidine bbisct ibﬁcrﬂﬁﬁyrsf d:aﬂ bo £6/JR186 QirectPorliftfirectly
presence a4 a tdpRirdmoi€ti ORs! ErhRiBeprdditth canl H3&)eRdratdtEih tHdlpfedtiide bba RESPIE WhiBLEan®en

t he C G r esdoghies by h igahdn®or the a&segiee of t he pol ynerase | acking 5 to 3

exonucl ease Tretidllowiby exatnhies Bistrata theasbedifio @mbbdirentssof ehétiearlienl desaibdd Herdin.Asroaia

t he pri merbe sppagantitoiskillediagiséra.odbub clangdsiaed thadifpalons brp aosdibloagd amicorgenadatddivethini ck
t 0 creaire e scerpcf the invgntioddestribechd a new strand i s synthesized. In summary
fashion (not shown), the newy synthesized strand too will be nicked by the
endonuc| e&XBMBEE t he pol ynerase then will displace this strand generating

anot her until either the 10 reaction is stopped or one of the reagents
becones |i m sy ample illustrates SDA using a Fokl restriction step to generate target fragments prior to

s5 amplification. Two primers were synthesized on an Applied BioSystems 380B instrument using
phosphoramidite chemistry and 3'-amine-ON CPG columns (Clontech Laboratories, Palo Alto, CA) which
incorporate a primary amine at the 3' terminus. Nucleotides were ammonium deprotected and purified by
denaturing gel electrophoresis. The primer sequences were:
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Figure 2 depicts Strand D splacenent Anplification (SDA) using two priners.
The first step is to generate a target DNA fragment with defined 5 - and
3'-ends (e.g., by restriction enzynEP0|482222B)¥. Fol | owi ng heat
denaturation, the two single-stranded target fragments (err) bind
respectively to the two SDA primers (Pl and P2) which are present in
excess. The 5SE 6’? of P1 and P2 contain a 15 recognltlon sequence
for the n|ck|

R e e B
using 3 de 'ée j Ilydltd th .
deoxynucl eostgg%%%a%ﬁ&cﬁ i@ &H§'§ o0 f%%fséé? 's%‘. etf%ﬁ‘ a%fl%,édes

n kerr]. 32
her modi £ i %ﬂé T By e
strands. OW}EETW@%QA%EIQ QA deis! T"ﬁ’ dee 8 @

rrﬁaQ:l BiEJ ) %ﬂ J)and01
di spl aces tm od&wgt.ﬁaa@aesgefa a&atndme,tt Wil dRPEdemEnt GABR&IR R 448urs bi04s1 @
Li kewi sesp eupbearfition ofof Urith €'~31 &nueidasddbficichExidhbl SragnibnCdr DRIAFeBde 1QDS Biochemi-
downst r eam dal, CRMNE,LOH) ahdaeadity NEIOMbW BhgRinti BloRbs).JA sebbnalsbtivf savpibs were run without the
pol yner i zatgoymbssssn ARRENG a8 Uspplifioy elaftaent | nuously on [err] and P2T2
because ext enté Gstechthe asadiiod lpradeds AGBREZZ:pecificidelsctidh probe GEQND NIOOS| was peparddanget
anpl i fi cat ives labslleg xvitb riégmbsingl polyedcieotide kirtaseq Maks udaligisadfatb émplified @ runarsmlifiadcFaks
t arget f or PBRIYAIE coliiNAasadwles iwene|rebaddvith 2arhoPRE 2MsER \abellas deteatiore probep 0.5 Units/i} |,
These st epsTag GAAipelywerssey(United Stetes Biochemidal: Sapples were heagagifpri I miputes & 85 ° G- §rminutes
exanpl e, 10850 6t @uanshed1ith |5P ¥ ukess angirg partiop wes joadad| optoche 10, danatiisingrpolyaqylamide gel.
repet i ti onsThgPrassnep ebampyiitiqdiyeacienepsedupty wes delpcied throgh pxtension sf the SFjatelleg-fgtection
anti sense [EReLP Alppeth of 43 %fl%“f'é‘f"@?f'f’?satuéﬂ“% floc FakVPBRARP was; ipdicated hycextengion to 49
be used %o ‘é'?ﬂé'f’%f*t Elegt T°Hg osis baRGAW ng%gwarbvg-ﬂw@ F‘é""ﬁt‘“P'éﬁ?!‘@H‘gtséH‘[?F%tPes
for sequend Pfﬁp"a‘?d\ﬂﬂﬁgﬁ’" H2ads iﬂfl’es" ° ¥pep leither with a single priner
(Figure 1) or using two prinmers (Fi gure . 5 Igtlyhereln one prinmer is in excess
over the other. The result is excess production of one displaced single 30
strand oyer the ot hg—Fhe—presensp—ot—the—anpi+ed—target—then can be

det ect ed by any nunije# PER322Molegeles. | Amepliiedt($90 gpm)s | tUnagplified @50 el tli on
products of a specif|i c sizgeby neaps of seph el ecfrophorgsgis. Thils nethod is
particul arly useful. when &g nucl epti degaagged arp | abel lsgad withla
radi o- |l abel, such agq 32P. soher nefhods ggyol ude [ he use 29f | abellling the
nucl eotigles with a pghysi cakiot abel , | such azsbi otip. Bioti p-contailni ng
reaction products cgn 35 othen be |dentifised by freans ofDavi di n|bound to a
signal generating enz pDEr oXi dase. Detection systens |useful in

t he pr actice of thi NH& no?&lewm%§n‘hrl S8 hnmgnnnnnc cycf f=¥aa whiich do not
require separation, and het er ogeneous systens. In each system one or nore
det ect ab¥e nmafkeandeseen PaCTABLE | 25 the ameunt of RERS3? DRAndkg dalor desrrasascihelaumber ofon
system is rfovts RsY e¥putedCRDAsg Ipgroapss. qut onmt ed neans. Exanpl es of honpbgeneous
syst ens |nclude fl uorescence polarization, enzyme nediated i munoassays, 40
fl uzg;escen y transfer, hybridization protecti on (e.q; acri di ni um

| um nescence) and c an

IS |ﬁu (s3] g“_(l)nOI’ n el slnale S? n%e mkg ence,
het erogeneqmgnéx Cﬁ é P o qsﬁ%ﬁand%
phosphat asg, ﬁ@at ng fp%r

The

| abel's and guigg Gl m - Qn’ﬁ:‘a@
cheni | um nescglg@ﬁ)ﬁ@ ao um nescence |po- Somes or ot h er sac

particleg al sgegwde. filled with dyes and ot her detectable nmar kers and
used in 45 A pidbd) fod eeCheidctioh SR RARon lpRJIJICHE GRS Sdiiench:BEQIRE ROL AbAICsynthetic
mar kers Carsefi@nd® Wple Gaitdizéli dncf (Abplie® Biobyd®Wing 880BlinstriirilenflasCabblel ird Wk gat purifidd ohhe
anplified piosdorctss payaciyiamige pels abedning150%) arep.r BeisstCieandd were leldCigjeluit imini2X ITBEan
be recogni zetlerby a |igand for the receptor. The foll ow ng exanpl es

I |1l ustratoe th8ER PNP:4 was dildteidntor8Ad of thetprimers e BEQ dNNGdsand ISB@dD NOr&} toprovitie
woul d be applineksiecktcgnogitralioneef 689.000smalecules aff target4tl. Chig mejdere auasl beiled ifdr i3oninutesnand
are possi biREcethat Hr €. ik &fels ditans @i thisi stocks golutiom were dgerrepred s the rpyasench oh the
descri bed. RERARFInghe conrgl. §"'¥>’(‘QH'HF%'°'? mmsswes&egsesm usi ng a Fokl rest r| ction .

step to gen rE‘t’eétVt‘ﬁP ?d'f“F st”’8’°5‘5d°5rf?)P|"F %] R'S?Y'de plpmepfH0
wer e syn% é‘§ H“’Eﬁ" b of e
ph OSph or am rsee og;um enow polymerase
Labor at or I t%?qem'ch ic dn rgﬁiﬂn a og G, 2 p ne T |ogd i
t erm nus. ’r es Wer e anmoni um ec e purl e d Sena't ur’i ng
gel el ectrophore5| s. The priner sequences wer e: EP 0 497 272 Bl SEQID

NO 1, and SEQ ID NO 2. Plasnid pBR322 #Boer hi nger Mannhei m | ndi anapol i s,
IN was serially diluted with 0.05 ng/m E. coli



DNA, 50 mM K acetate, 10 MM My acetate, 1 nM DIT, 12.5 M TRIS (pH 7.9) at
25 C. Twenty [err] 5 sanples.containing 1 [err[ E. coil DNA and vari ous
amounts of pBR322 were digested 3 BEPOr4972v28T [err] C with 10 Units of Fokl
(New Engl and Biol abs, Beverly, MA). The Fokl digests of pBR322/E. coil DNA
were diluted to 100 gerr'_lm;n t he presence of 12.5 nmM K acetate, 10 nM My
acetate, 120engT%0 Uni 1 PP 3aded pafter 9Y‘°‘ﬁta"25'[°efeﬁ‘]"°’83#§ a'rywsd ievpPragees fosfan
dATP, dGTF’ddW'HE',’TP err Pharrra0|a P| scatavva NJ and 0 err of each
primer. Ia Ie wﬁ\ FPr tE't 'rP‘”"For

4 hours at ﬂ

S an ' . uenase

kI e ﬁ%j i Oel' ur al n gﬁﬁ cﬂf@odhctaf'za §?1d
i btre w e e éﬂoi ol sisielon .Ln e W el

W thout tha 6&:3 u%ﬂolﬁﬂ@%? éh %)eq ampfds F6reCCt
the react '&rbdpargsr lr'&tasmmé&espﬁé‘iég oed%l ra‘E}fhe o Was
prepar efh abded'BSthb @Q%ﬂr&dntw i@u[&rtﬁe]on indl 36 upﬂhaﬁ&%ixﬁ%t El&ro oFb@ﬁvas rﬁmc% ]
al i quot's Grochétfro Nl 115 Hotrd aP&UOW ket WRich th @6t wWa kembVed dnd BIBEB3 2R fil ovEilght ab¥¥é C.
sanpl es WeBaAdsWerE@ndbkddVisbRIaftdr eRfosuke, vetetiéided landqlahted BlalqGia séiftinatiph.obe, 0.5
Units/[err] Tagq DNA pol ynerase (United States Biochem cal). Sanples were

heated for 2 mnutes at [err] 5 mnute3ABUEN err] quenched with 50% urea,
and a pertion was | oaded onto a 10% denaturi ng pol yacryl am de gel. The
presence of anplfiig g LT ; ] si on of
the [err] |abellled et a‘fi""cd#"%?'“ Hour o), %ﬁ@f&'@e i AT e
Unanpl i fied Fokl} 2905322 was®i ndi cpt ed by exfension tod40 20 nucl edti des.
El e§ts ophoresi s | hbel NBd bahds dere gpantified &y Iiquid
scintilfation cﬂnﬁqopng subt fact i np a%%r opripte backgr‘ﬁ{:nd bands. The
results are sho g I %BLE

o.

pBR322 Mllecul es

Amplified (50 cp 25, arrpll ed ([err cpm [err] 7 52900
215 3x107 hos 182 hop 24 3 1%85 5690
21 30 3x1 05 298 00
37 Referring to [ABLEMY, it candie selent that SDA cldar Blistinguishag: befwepnificand 8@060 initialtarJetBL E
|, as the anobunt of pBR322 DNA in the aliquot decreases, the nunber of
counts perEXMMRUER (CPM al so decreases. EXAMPLE 2 40 This exanpl e

illustrates SDA using a synthetic single stranded target DNA sequence. A
‘synt het o nuE'I'se'F@“ 5&"&!’"’[ using & Folflrestictionsdigegicariagio v Hy f gﬁ&'"% emﬁe@ews %9 1D
NGO 4. Pri nd di spl acenent anplification reaction using the
restriction 1 (New Engl and Bi oLabs) were synthesized to provide

No:
a 3'-NH2 ? T re:
L3 | e AR B U i B R
reacti o pro g%f%ﬁ&@ wab BiGesBRI M6 atIFS With &\Ghits 6 FoklL lanF 9B W&tsbr?any diluted
sequences Wk b®s Myl REmdndRiderid) DRR d Vil HBh1OS0/ Al ER SW Rgt 20 TN, )86, 1
above, andnWeTe asttio MMIRIS @H 7@kt 2596).Ofen 1 5 Yty DY LhuBIEh §laéé9tEItMnt
509Ut ea. v SR6lntdast GBRATE Wareedilged foORMD Wl Bttné PredehesXof BBERNDWER, 81mM MCL, 20 e
| D NO 4 vwrs.)Sol,uf @t DTt &hd @0 3Nl ERIS] (10 7.2 a5 * 18§ 1 0BLEmI(BSALO.1 Sﬁ%chthTP{Sde
SEQ | D KOdcsp (Prarmacay i0demB §ATRR!S) SPi@ehacaD BGE DA N iob Radi profk) ake Csetrol Sfiplee s
of target /ungarwdnt sifenil Jispiacementcamypiiicationi foed.5 fhours 3t B9 TG UED @ditlonpbfal: Soitsadf §-€3'r |
Serial 4 fesbrdclelisé wibficents klgrfowt freagmen tob ORNAgWIvbiag ! west 80 Uhitsrof (Hireflah selcondh sethad
presence cBmpleswany liurm'ﬂ@ut Rolymeragecand withaubifiincli@s Lijamglifiet! standeeds.i on priners were
present ) TwEnd JW@P Pradlucty ithe RESE22sdeteetiontpimegrehaviag BER IR NG: {nepscusadiivingt o
a m xture begn | 1 2P Ty aliqpefs of e iy 06 unapmpifed Fefr}(gBR32Phiyman placontal DNA
concent r at’?’BHeso“f’e’? ﬁ'@‘e‘f i %Wl ‘ﬁé HbH1b 8‘H‘ﬂ'ﬁ‘? §°t°°2ﬂ’ E’HW'F RP"S‘”Z PPa?edz") migytes)at 85°C. 1

inutes &) 3Urﬁ ts

f

Ll O o ek ol i qtgrga%w"béi’g%?aa e e T P e

[arenr) H f a&gd tpﬁrﬂi ﬁ;t ég‘% nuc:gﬁ ||e sam§les gere m icafd %Ens n to %Otld%d
[l t(')ln nc

SU ra l
one react |b o rosular sh
added after ur an e reactlon vvas a] I ovved to proceed for an
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additional hour. At the end of the reaction tines, a 10 [err] aliquot of
each m xture was placed on ice. To this 10 [err] was added 1f[err] of a 1
[err] stock solution of capture pr &p®d 497232B1 | abelled with [err] This

m xture was boiled .for 3 5 mnutes and cooled to 37 [err] whereupon 1

[err] of 1 Unit[err] of Sequenase 2.0 (U.S. Biochem cal) was added. (This
enzyme wi || polynerize the capture proB88&ihng the full length of any
reaction product when the capture probe is bound to a reaction product.)

Thi s extension reac immmaédnaywl&dmlmiﬁw(eﬂn@dn OUnaizﬁlifmﬁmoasn)glt [err] To
this m xture was adpet—arm_gquat v? urme-of Joadi fg dyesS geh 50% Uy ea. Sanpl es ;

wer\e boi® ed again fpr 3 mjutes bgfore | ing ¢gnto a 1jg% pol yacryl am de
gel contai ning 50% prea. les 10 | o d on|the gelypepresented
2.5[err] of the original [err] |reactiqpg M xtyre. El eghrophoresis was
allowed to proceed for 1 ;g 1.5 hgurs ajsggP Waflfter whigh the gel was
renoved ,and placed pn fil gpoverni ght at 4sgsr] Bdnds wergprendered visible
after exposure, werg exci ggd and quanti figesl by Ili quid sepntillafion. TABLE
|| # Target 1 Houf (cpmpo 2 Hoyr (cpmhse* 2 HQur wi t hNBddi tiopal Hi ncl

(ZCpn') 0 ND = nojgetermined 2000 4 v 2000 12 ND
36 30, 069 37 *The amplified safle with zero added pBR322 molecules $hibitadiginizoplified 175
196 targef dpcifiigan@(64- and 75-m@gPdpe to inadvertent corg&@gination with

2665 25 Referri ngBR82TABLE 11, it can be seen that SDA clearly

di stingui shes between O and 30000 initial targets. EXAMPLE 3 30 This is

aniexanpl e UsdoRBarig FaRk Lnahpfitied istrhpldwithi T2 dnd A0 PBR32Q nfliddulest vith fespdctisl saghples
priner $equsiimg 1025R 16 eR32BRAstlidsMKdicalds am snpitidtidnDadiédlof Ser T daid Fastp dirhaes
wer e gener gidadound thahlby Bdusbind 6 berieR Bgrhpdsiticarkid \Weoxgnudisesitietriphosighaio cbncanttationg ehe
sequence i BanlifBroid @spWiddtigabena@@anceriediaion bf (iH. pRIR32 Rlatively low gid sndeal AT DAETRIr s
at [err] Wistid ofSs:1Uiivé Soen fouhdis ehhanaerethplification effiserswri al |y diluted with 0.05
nmg/ Ml hupan piteuginthalinvediidn lekis deat destritid withrgspbet tosPedifie) redificatignspie Petpils themgf gigy
[err] i Dick t@beicopSrund/asTIRIitGiops fer Tt will ketappasant that Peripus equivplonis afangas aE‘é)ﬁ‘P%ﬁ"ﬁ'i'%E;
0.5 [err] Imayia resodesetot eithoubidapasing fremr he seiritadng saere thareghpreb’ js ypderstopd fhat &4
100 [err] pauivalent embedimeniscargto bg inclyfigdidesein. 5 iy &]_er r] Jerr], 1.mViDTT andﬁ
mM TRI'S (pH Alpublicaops apd palent pepiicgiions mestined dn s specifigatipn’gre gﬁﬁ‘ﬁ’.}’e T e
( Phar magj, aprdivarg skillingther pit & yhichthip, iventien pertaing, il pubjicatigns; and ppte 58?1"’ PO Tl

gl § puRlGafion, or PSPt FPBICHS MS” at

o e S LS LI
[err]Upon Be&\}w o3 1 P f:rﬁ tF gt a?i .aqg iaﬁ& S\Q&iféfgioﬁg'%be made
f t f %F Pt 8".0 813 6” e ) ? f
RSNl by R .e"aze.ff%az%@azm;ﬁ

to

=)
2!
standards. 45 To detect the reaction products, the pBR322 detection
prinmer having SEQ ID NO 7 was used having been labelled with [err]. Ten
[err] aliquots of the anplified and unanplified Fok |/ pBR322/ human

pl 4cgntal DNA sanples were mixed with 2 [err] of 1[err] |abelled detection
primer, and were heated 2 mnutes at [err] Two Units of Sequenase 2.0 were
t hen add®d, and sanples were incubated for 5 minutes at [err] Sanples were
guenched with 50% urea and | oaded onto a 10% denat uri ng pol yacryl am de gel.
The 50 presence of anplified reaction products was detected through
extension of the [err]labelled detection priner to |l engths of 54 and 75
nucleotiges. Unanplified sanples were indicated by extension to 50

nucl eoti des. El ectrophoresis of the |abelled bands was quantified by |iquid
scintillation counting subtracting appropriated background bands. The
results are shown in TABLE I11. 55 10 EP 0 497 272 Bl TABLE Il # pBR322
Mol ecul es Amplified (10 cpm Unanplified (10.cpm) 5 [err]

ND 50 1963

f

65
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[err] ND 257 [err] ND

ND [err] 135408 ND [err]

13841 . ND 10 EP 0 497 272 B1 - [err]

2324 . ND [err] 380 ND O
139* ND ND = not determ ned 15 The

anplified sanple with zero added pBR322 nol ecul es” exhibited faint anplified
target specific bands (54- and 75- ner) SBQUENGE (LA&FVBEt ent cont ani nati on

wi th pBR322. Conmparin h nanplified sanples.with [err] and [err] pBR322
nol ecul gs 2 ﬁﬁ%ﬁcwﬁﬁ%s containing 104 and [err] pBR322 nol ecul s
i ndikcat es an ammhi &j } f of, err] fold. Further, it has been
fround that by g'gj)uis\%lﬁ%%@tﬁﬁé gﬁ? éel; gg%géi%i on and

deoxynucl eosi datihi phoSpIGR ENVENTEIN :f Strand Divplasemenprasl ifighiciosat i on
performance. Inclusion of [err] a relatively low pH and a [err] ratio of
5:1 have beerf ifiddnNUMBER (Fa SEQ §:f i%cation efficiency. Al though the

i nvention has beng ' it espect to specific nodifications, the
details ther eo(fl"jr E(%ﬁi&ﬁ&% gbe%é{%ﬁugd RSadidp tations, for it will be
apparent that vari ogg) .Ehi Sec pgeseand nodi fi cati ons may be
resorted to w thout (depertd:negrhhwmad lRkepi rit and scope thereof and it is
under st®od that suckpeostAnH:eNewerdaadynents are to be included herein. All
publi cations and paKEhtcngcanSﬂs- mentioned in this specification are
indicative of the | éF&l2H: 93487 ul&Rfy skill in the art to which this

i nvention pertgins I j 1d patent applications are herein
i ncippor at ed b?vpef:g% mgg&ggﬁp tgptxas if each individual
publi ca®ion or pat epB) vIeR: OfipMase gggghiim |y and individually
i ndicated to be incocpoorErNTINg sedrEMnee-Db$/ME-Dosbe apparent to one of
ordinary skill in tk2)asSQFMWARE: nBagerdiIangeleasal #1n0i f VersiamItlcah be nade
in the invention w thout departi ngof romthe spirit or scope of the appended
cl ai ms.,,35 40 Wils T81 SEQUENCE LI STING (1) GENERAL
I NFORMVATION: 5 (i) ) orge T (ii) TITLE OF | NVENTI ON:
Strand Di spl acenent ﬁggbg@iéﬁ.j i) NUMBER OF SEQUENCES: 9 (ivV)
CORRESPONDENCE ADDRESS: (A) ADDRESSEE: Richard J. Rodrick (B) STREET: -1
Bect on Dri ve(«iGi )CATYORFER/ACGENT INIRGRMAAION: (D) STATE: New Jersey
(E) COWRITRY: U.S. A (AF)NR{ER: satewams@réag KOVPUTER READABLE FORM 20

BE

(A) MEDI UM TYPE: FI pwow% g $C conpatible (C OPERATI NG
SYSTEM PC- DOS/ M5- ( PRCKET, '

_ 238 #1.0,. Version #1.25
(vi) CURRENT ARBLI| GR1ECHIRAATION INFORMATION:

(A) TELEPHONE: 201-847-5317
% ~ (B) TELEFAX: 201-848-9228

(2) INFORMATION FOR SEQ ID NO:1:

40 (i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 39 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
® (xil) SEQUENCE DESCRIPTION: SEQ ID NO:1:

TCATTTCTTA CTITTACCGGG AAAAATCACT CAGGGTCAA 39

60
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25 (A APPLI CATI ON NUMBER: (B) FILING DATE: (C) CLASSI FI CATI ON:
(viii) ATTORNEY/ AGENT | NFORVATI ON: 30 (A) NAME: Stierwalt, Brian
K. (B) REQ STRATI ON NUMBER: 33, 213 EB)0 42ZRFZRBMCE/ DOCKET NUMBER: P-2396 (i X)
TELECOVMUNI CATI ON | NFORMATI ON: (A) TELEPHONE: 201-847-5317 35

(B) TELEFAX: 201-848-9228 (2) | NFORVATION FOR SEQ ID NGO 1: 40 (i)
SEQUENCE CHARACTERI STI CS: %A%2 LENGTH. 39 base pairs (B) TYPE: nucleic acid
(C) STRANDEDNESSNFORMATIOMBFOR SEQ (I NOSEQUENCE DESCRI PTION: SEQ | D NO: 1:

TCATTTCTTA CTTTA 39 50 55
12 EP 0 497 2 BlL(A¥Y)L ¥ ,§EQ ID NGO 2: (i) SEQUENCE
CHARAECTERI STI CS: 5 (B) TYPE: niAkik 40 base pairs (B) TYPE: nucleic

acid (C) ~STRANDEDNESS(C)iSTRANDEDNESSSESUENGE DESCRI PTI ON: SEQ | D NO 2:
TCATTTCTTA CTTTACCGGG ACCCTGTGGA ACACCTACAT 40 (2)

| NFORMATI ON' FOR (i CHARACTERI STI CS: (A
LENGTH: 1P base <§"a ég?‘@%c%vﬁééc’?ﬁf&%\“ Q Egu@‘ RANDEDNESS: si ngl e 20
(xi) SEQUENGEcAdmSCiirE T4PaceEEs |A%d8@s§eez¢%§@@ﬁ5fd§@ GTTAATACA
19 (2) | NFORMATI ON FOR SEQ I D NO 4: 25 (i) SEQUENCE CHARACTER! 871 cs:
(A) LENGTH: 62) Ha®EORMATICN FBR SIBCPED NQaecleic acid (C) STRANDEDNESS: single
30 (xi) SEQUENCE DESCRIPT] ON SEO | D_NO. 4; ACCCTGTGGA ACACCTACAT CTGTATTAAC
GAAGCGCTEG CATTGA Isngsr
62 35 (2) | NFORMATI ON ﬁ&i BE 3)"SSEQUENCE CHARACTERI STICS: (A
LENGTH: 33 base pali rS(ép STRANDEDNESS 1eYPE: nucleic acid (O
STRANDEDNESS: single (xi) SEQUENCE DESCR PTI ON: SEQ | D NO 5
>~ 20 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:3:
CCAGCGCTTC GTTAATACA 19

(2) INFORMATION FOR SEQ ID NO:4:

# (i) SEQUENCE CHARACTERISTICS:

(A} LENGTH: 62 base pairs
(B) TYPE: nucleic acid -
(C) STRANDEDNESS: single

30
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:4:

ACCCTGTGGA ACACCTACAT CTGTATTAAC GAAGCGCTGG CATTGACCCT
GAGIGATITIT TC . 62

35
{(2) INFORMATION FOR SEQ ID NO:S5:

K ; (i) SEQUENCE CHARACTERISTICS:
" (A) LENGTH: 33 base pairs
40 (B) TYPE: nucleic acid
{C) STRANDEDNESS: single

(xi) SEQUENCE DESCRIPTION:-SEQ ID NO:S:
45 GGATATTTAT TGTTGACTTA CCCTGTGGAA CAC 33

60

55
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45 GGATATTTAT TGITGACTTA CCCTGIGGAA CAC 33 50
55 13 EP.0 497 272 Bl (2) | NFORVATION FOR SEQ ID NG 6: (i) SEQUENCE
CHARACTERI STICS: 5 ER)0 49ZE2B1 35 base pairs 5

(B) TYPE: nucleic aci d (C) STRANDEDNESS: single (xi) SEQUENCE DESCRI PTI ON:
SEQ I D NGO 6: 10 GGAATAATAA TATGTTGACT TGAAAAATCA CTCAG

35 (2) I'NFORMATION FOR SEQ I D NO 7. (i) SEQUENCE CHARACTERI STICS: 15

(A LENGl‘I%) FYFORMATION FOR BFQTIRENOHic eic acid (C) STRANDEDNESS: singl e
20 Xi) i$ ggls D NQ 7: ACATCTGTAT TAACGAAGCG

20 (2) INF H: D3 rs (|) SEQUENCE CHARACTERI STI CS:
(A WENGTH 41 basegparyss: (B);cTé’P aﬁﬂﬂ eic acid (C) STRANDEDNESS: single
30 (xi) SEQUENCE DESCRITRENDEDNESE( sindi@ 8: TTGAAGTAAC CGACTATTGT
TGACTACCCT GTGGAACACC T 41 (2)

| NFORMATI ON K&R) i@W%D@SCBJ}’TmmImERl STICS: (A) LENGTH 43
base pasr DNESS: single 40 (xi) EQJENCE
DESCRI PTIW%@%EEM&#&M WGT TGACTCAGAG AAAAATCA

43 45 d ae Iﬁgoimxﬁ tﬂﬁgsfigr 13"RGifying a target nucleic acid sequence
conprising the steps o ding to a target nucleic acid sequence a
reacti on m xt ¢ SPQUENCE IIQMIACEERBS‘BIGB‘ deox- ynucl eosi detri phosphat es at
| east @ne of whi ch(A} KENGIH:t @0etase PBNAspol ynerase lacking 5 to 3
exonucl ease activif ie?ﬂ?ﬁw’erns*ctlﬁa? a¢¥d conpl ementary to the single strands
of the target sequERteSTRIDEDNEREF HIRIIR at the 5 end a recognition
sequence for an endonucl ease, and an endonucl ease 55 capabl e of

cl eéavin t he (Lggo aﬁgﬁq t t.Db) hybridizing the priners
to the? ‘?ar get E{EUCFEI C aci sequgséte)ﬁas%gr\?nﬁ?n.’ Fig. 1/2 or Fig. 2/2; and
c) all ow xqaToTeTREATAROGRAGCE Ure to react with the single stranded 20

fragnments for a period of tinme sufficient to generate reaction products. 14
(2) | NFORVATNEQREERIOK(FOR SEQOIP: NO:8:

25 (i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 41 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single

U"

30
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:8:

TTGAAGTAAC CGACTATTGT TGACTACCCT GTGGAACACC T 41

35 (2) INFORMATION FOR SEQ ID NO:9:
(i) SEQUENCE CHARACTERISTICS:
,. (A) LENGTH: 43 base pairs
N (B) TYPE: nucleic acid
(C) STRANDEDNESS: single

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:9:
TTGAATAGTC GGTTACTTGT TGACTCAGAG AAAAATCACT CAG 43

Claims

s0 1. A method for amplifying a target nucleic acid sequence comprising the steps of:
a) adding to a target nucleic acid sequence a reaction mixture comprising an excess of deox-
ynucleosidetriphosphates at least one of which is substituted, a DNA polymerase lacking 5’ to 3'
exonuclease activity, primers that are complementary to the single strands of the target sequence
and further having at the 5' end a recognition sequence for an endonuclease, and an endonuclease
55 capable of cleaving the recognition sequence in the primer;
b) hybridizing the primers to the target nucleic acid sequence as shown in Fig. 1/2 or Fig. 2/2; and
¢) allowing the reaction mixiure to react with the single siranded fragments for a period of time
sufficient to generate reaction products.

14



(1) SEQUENCE CHARACTERI STICS: 5 (A) LENGTH. 35 base pair

(B) TYPE: nucleic acid (C) STRANDEDNESS:. single (xi) SEQJ Ilmms '
SEQ ID NO 6: 10 GGAATAATAA TATGERQAST 2TZBAAAATCA CTCAG ' 'mmm ﬂ)ml
35 (2) INFORVATION FOR SEQ ID NGO 7: (i) SEQUENCE CHARACTERI sTfest 15 s e
(A LENGTH 20 base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS: single

20 SEQUENCE DESCRI PTH ggl SEQ ID NO 7: ACATCTGTAT TAACGAAGCG
20 (2)(?}\1 ONORCBEETY O R (i) SEQUENCE CHARACTERI STI CS:,
(A) LENGTH: 1@%2%& Téla(ﬂ,zﬂcsnucl ei.c acid (C) STRANDEDNESS; single
30 (xi) SEQUE I ‘bast-@aiiPsNO 8: TTGAAGTAAC CGACTATTGT
TGACTACCCT GT @CPE: nucleic acid 41 (2)

| NFORVATI ON FOR (SBQSTRANDEDNESS: (sing3BQUENCE CHARACTERI STICS: (A) LENGTH.
43 base pairs (B) TYPE: nucleic acid (C)_STRANDEDNESS: single 40 (xi)
SEQUENCE DESORISEQUBNCESEESFRIRRIGN: P RS ‘GETTACTTGT TGACTCAGAG

43 45 Cainms 33 1. A

met hodc%?'f%pf f%#?&TgAggra(é% C@l ((::Tacél d sequence conprising the steps

of 1 a) (3§ dimebiMhPr R sBYCIBiNoaCi d sequence a reaction mxture
conpr|5|ng an excess of deox- ynucl eosi detri phosphates at | east one of

which is suosxlsmmcmcmmcugmms | acking 5° to 3' exonucl ease
actimity, priner@@) HENGTHe 80np# %?rmﬁletrsy to the single strands of the
target sequence @Whéﬁchg ’é’c the 5 end a recognition sequence for
an endonucl ease, FTRINRRGYREE | 3RS capabl e of cleaving the

fognltlon sequence in the priner; b) hybridi zing the prinmers to the

get nuckgi ¢ SEGEENEHHRERERTESISNOVEEY NpFNG:74/2 or Fig. 2/2; and c)

aIIo ng the reaction mxture to react-with the single st randed fragnents
for a PEATOUGDAT tTARCGRNGAGCi ent to generate reaction products. 14£0 2. The
met hod of claim 1 wherein the target sequence i s doubl e-stranded and is

render &)s INGPRMATIQM QR BER0AR ¥Ped' a). 3. The nethod of claim 1 wherein
t he gol ynerase | ﬁﬂk]fz oup consisting of the ki enow 5

fragment of ?bﬁlAé%%?& E%EE&Q'FI%}_@I ease deficient klenow fragnent of
DNA pol ymer ase | (g {g;_ EJu@j_gwc gaent of Bst- polynerase. 4. The net hod
of claim3 V\here(o)tmlseasmgse selected fromthe group consisting

of Ncil, Aval, Hi ncll and Fnu4H| 10 5. A nethod for anplifying a t ar get

nucl @i c aci d.seg uence in r;%I e of biol O%I cal material derived from
(xi) SEQUENCE DESCRI ION: SEQ I

‘TTGAAGTAAC CGACTATIGT TGACTACCCT GTGGAACACC T 41

35 (2) INFORMATION FOR SEQ IDl NO:9:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 43 base pairs

{(B) TYPE: nucleic acid
(C) STRANDEDNESS: single

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:9:
TTGAATAGTC GGTTACTIGT TGACTCAGAG ARAAATCACT CAG ' 43

Claims

50 1. A method for amplifying a target nucleic acid sequence comprising the steps of:
a) adding to a targst nucleic acid sequence a reaction mixture comprising an excess of deox-
ynucleosidetriphosphates at least one of which is substituted, a DNA polymerase facking 5' to 3'
exonuclease activity, primers that are complementary to the single strands of the target sequence
and further having at the 5' end a recognition sequence for an endonuclease. and an endonuclease
55 capable of cleaving the recognition sequence in the primer;
b) hybridizing the primers to the target nucleic acid sequence as shown in Fig. 1/2 or Fig. 2/2; and
c) allowing the reaction mixture to-react with the single stranded fragments for a period of time
sufficient to generate reaction products.
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a hunan conpr|5|ng the steps of: a) isolating nucleic ac
sanpl e; b) preparing doubl e stranded fragnents of the nucI e| c MMH l“’tﬂ“Ulm “ |“l
adding a restriction enzyne to the BB0497 272Banpl e; c) general
stranded nucleic acid fragnents by heating the sanple; d) adding 2 reaction
m xture conpri si ng{ an excess of deoxynucl eosi detri phosphates at | east one
of which i & sUssPetiagrobefaimid) whetsin the taigplsaauense itfeubipsiapdadiagd is rendergq Single irapded ¢
are conpl enenP%i‘?’?s“PQ)a)t he SI ngl e st rands of the t ar get sequence and further
having at tahe h thod re he 8 e s c? ! u ns
and H nCI | y%nthF? qj’ mera hen%fxgnl se t:le f %( egow f:aﬁ L?((écrntgolfc%Né ptﬁn &:%;ﬁl €
as ‘shown®in Fh kle esz T’ a0 Xt r'eact
with the si ng g arran e ‘or a perlod of t| me suff|C|ent to
generat e r eAC{jidethddof lefafnss waé}sin me SHGInEabd 18 sblbod RACH RUPEAIHRD S1 Noi, Ava,
produced. 25 RnciftnBehdapf for generating I tiple copies of a single nucléic
aci d seqyence conprising the steps of: a) preparing one or nore single
stranded freagAeuined @k ahPByingUCkgbthudsié BidQAUNBER alsample oftiiiigRel; mdiyiala@flied gord
‘reaction m xt dhémaa@BRprishy G sips ixcess of deoxynucl eosi detri phosphat es at
| east one of whd)@shiating nseMisacids trbr@ daid sandpldA pol ynerase | acking 5 to 3’
exonucl ease acth)\prepering aloyild standet! fragments o the nucleic actdsriyl adiegé aasyictioo ebdyemedo thegl e
strands of the samplget sequence and further having at the 5 end a
recogni tion secpeereetigninglerstrandetbmglelc @cid Bagmentd by healingtmeaniplsase capabl e of
cl eaving the redodinad @ncﬂseg-uwﬂ:@mmmm opeesh ef, depRynupiphsidetiiphgspitptas sblopat pecdf s
to the target d$ subgityted Weliagreenk of iYfonglymerase, qﬂm&'? thaipro pamplenentary te fhg
d) \_}I oW ng thes"}g@a‘é’{a'idér?f Fhe%erg?te‘se%nqeeaaetfur\hﬁrtnﬁwemt 89 ﬁgqné a§P?°§'i‘1Ef@c§°q“°“°9 of
fragment® for & ?ryf"fﬁ? F“ "i" suff i Ci ent to erat§ react jon

CI

ducts. 7. A JEyHidd ¥ o etp
compri'sing- he ﬁ Zn;era fﬁﬂg ﬁg “?%%e e 8%’1“’(5‘9‘5 Eavid o ime
g&%&; deox- ynucl eosi detri phosphates, a

reaction m xtur# c'gn 9 hg}eg ioftRro
DNA pol ype raseq % nucl ease activity, priners that are 40

conpl errent & yATthh:?g r GanBidhig nitp/cBesk a biidie ARl Bhia SEMRD E&ngﬁ..@iﬁg th! StbpAk:

having at the 3,8 m&or{ee&ﬁﬂfél n8 BtrsnESHtRgMENntd &Ehe%cl&@%ﬁue%@esﬁ o 88HibdaN
endonucl ease cafakuiy Pheadiib @ammhangtéaew@of%sﬁ lebéh&rfﬁﬁosbl%%gﬂbiét% of
sequence in t heyihi idRGBstitibd, "y DNA HokimBidsd [A6kingr &' '8 135 ekdAudidase baligeh pakel @hiCis
aci d segience asmplo@udiary o the Gingld/stards of thg . tardét Bequaich &l fatheOWdving at B 5' end a
reacti on m Xt urrecobfition @aduiencslfirlan eiddnleag| hdsh leAdoditbade capHRIGF sledvidy th rgvogritiba
of time 45 sequetidel in the probe;t 0 generate reaction products. A nmethod for
anplifying a ta) geridiriogcthe primenscto thed@gpi evnsic dcid sequeene @k ehowh indfig [1@@r Eigl 2/2; and
mat eri al conpr idialiqyinghthe ssactior miflure 39 react (ith tthengingteusiianded fragiends for amwerindioff time
sanpl e; %o SUﬂi@i?"fB’rQ?p%(?tP rrgctigpmflustsst r anded fragnents of the nucleic
acids in the sa enerating single stranded nucleic acid fragnents,;
d) adding d-ré ng%w ?H‘Bl'g’lﬂ‘ﬂé’“%f F°§|aﬁ seyeneR Seramyisipg the steps of:

dedxynucl eosi de® @ gﬂg éﬁ'@% "”‘%!F' raa’%“'?'h@k‘?” °‘5’“p”f"89 ‘3“ Rl P se
activity, pri mefect IDE' o Iapking 8 193, gyopuc f a“ﬁ iy, prime ﬁs at are
target s8quencd anm? ¥ e'fhe ?" Wg?*cfe‘&? r‘T" " *’r"@ﬂ&?ﬁ\et . 8¢ @

spauence Tor S gfﬁ@;ﬁi%?& b “*5325% m freruath Lapren
o i r d
i ng o Ptk e fbgltead? ; A

hybridizing thec) Rlidwitlg"the fea fé' anded Yagthénisor & di 'ime
Fig. 1/ 24501 Fi GHiidént to genersts redctid® produtr. B ) 'om ng the reaction mxture

to react with the single stranded fragrrents for a period of tinme sufficient
t 0o gener at &. r R agtnod for RIPIAYIY Siargelicdit a6i8 lsefubAcB Gh & BnpleCst Glologibal Piatelal Gbprising
produced. 5 flestdppof:net hod of claim8 wherein the polynerase |Is sel ected
_fromthe group a isoisting hiardly asfds frbre séid eampls; f r agment’ of DNA pol ynerase |, the
~exonucl emse defh) piepaning Hduble stranfledbicagmerits of ftheDiAeip adidsriethasanple; and t he kil enow
fr agnment of Bste) pgieny\timrsmgb stranded nucleic acid fragments;

d) adding a reaction mixture comprising an excess of deoxynucleosidetriphosphates, a DNA

polymerase lacking §' to 3' exonuclease activity, primers that are complementary to the single

strands of the target sequence and further have at the 5' end comprising a recognition sequence for

65 an endonuclease, and an endonuclease capable of cleaving only the one strand in the recognition
sequence in the primer;
@) hybridizing the primers to the target nucleic acid sequence as shown in Fig. 1/2 or Figs 2/2;
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10. A nethod for generating multiple copies of a single nucteitacid

sequence conprising the steps of: 10 a) preparing one

stranded fragments of the nuclei c EROd9B2TABNCEe tO be copie !"ﬂ-rm §Hmw I“l :
reaction mxture conprising an excess of deoxynucl eosidetri pko a '
'DNA pol ynerase | acking 5° to 3' exonucl ease activit pri mer that IS
conmpl enent ar y f gloviRe “§| ;@%‘@‘ B [9srogst Wt‘hé‘etséﬂg@e*t"a@%ﬁmtsdﬁda period 1ok fime
havi ng at the sficionyy tp gen ioR P’B‘?F"‘ée?gﬂence for an endonucl ease, and an
endonucl ease @&ﬂ%{?ﬂt"ég'ﬁ?'eé"?t'g VP%‘S(B’FﬂdS‘PFhe one strand in the recognltlon 15
sequence | n 'I‘he m I'Q'lrl dl Z n rﬁeil;om Fort}e cgnas{sﬂ'?t fnh e%!:)v(v: :
acl equ %gnt mE:Ja%E quclgés:q l?rz Igﬁﬂ(}pf{aé @3;.& §ise 1 and
reaction m a rren period
of time suff|C|ent enet—a reactlon products 20 Patent ansprtche 1.

Ver fahr en 1§ URmoid fot Mé.arns rrhuﬁblg BbpickioPs SIHH RicIBR 3Ll SsE8HES BompritliPmélibpspNT i LT €
unf aBt :j4a) H m;%mﬁ@orelomsre RAGK birABIRPMSRS G the WIS &R ¥dqRh AP bsB&eachuB an
Desoxynucl eosittadbing RhRSEH0A nfbAure \COMpbMG Edh HRBIsOSI G5dRynbdidd8iBetTAbphités)iaC DNA

i st, eine DNApBRm¥E® R&ehg §it6 30a@hudeasd&etivly, a primer that is complementary to the single

5' - 3' - Exonucl afards AK tHe\iargétt seumsinéd grid, fultier iding it & Lsnd @refdghiie Sigtichted &N anler
Zi el sequenz kanidnadarse, dndifan Shdvtludisask capitile bh tleaviag obly -thendies gttandk in the recognition

Er kennumgs s eqequendedn the piimerEndonucl ease auf wei sen, und ei ne Endonucl ease,

di e di e Er kenreihyprgidngthapriniars td thantdPget nusisiczagid spaubnceas stwwming’ig. 28 oeFig.ey2; and

Zi el nucl ei nsg¥h etpwingethey reatlipn e ) ropct withy theesingfer stiarded ritagmeltsy for a period of time

Zi el nucl ei nsar@deteaeperatafeectienppductsi g. 1/ 2 oder Fig. 2/2 gezeigt 30

i st{_und ;‘i) Urset zen des Reaktionsgeni sches mit den einzel strangi gen

Fr agnerf? e FatRORPEAECNS ner Zeit, die ausreicht, um Reaktionspr odukt e zu
erzeugen. 2. Verfahre Fg ndB Ans e %ﬁ vvobe| ‘? ﬁle%%ﬁg

doppel st r dngYegar ne?g‘aﬁ%% in lsti'e "IEB g@{" %{étt e
i'?r{%Q'EEQ e z’ offiBhen-
d RO e S |é y Egaﬁt

wird. 3. Verf Es A
O e’ne lmu SQB
Sdef nméjr 2 spalist Lét Eg?rhugﬁﬁ'@B

von

2 qso
10

ausgew it |st X

Kl enow ragrrqu grun

und dem Kl enoynET BiBRitlka eBueEﬁié hi(AgRS&4ashz

Anspruch 3, V\(muclgh@u,lggya%gclease aus’ der Gruppe ausgevvahlt i st, die aus
Nei |, Aval, Hip)fjbrididiedn bétier mie8dr 2binuciéinssifdebabnz, b ssURTFQNI ddet . 212008 zeRjt NET
Zi el nuquei nsauamgguenz in einer Probe biol ogischen Materials, das 45 :
von ei nem Mensyg Dmsotsbh assReaktivfisgamiseriasl mitiden SiaRistririgigen Brpgnichidh iwalirerdl et Zeit, die
Nucl ei nsaur en aasteicttiaim Maktiossprodykte-imresdeagehen doppel strangi ger Fragmente der
Nucl ei nsauren durch Hi nzufagen eines Restriktionsen- zyns zu der Probe; c¢)
Er zeugen @i nyefalwen gangib despridh dl wobasdiel Zielsequenzeiapps!stiingighist Bndvear Betmittchk pingelstyine ;
50 3% d) ¢ oemechtgérd ei nes Reakti onsgemi schs, unfassend ei nen Oberschul
an Desoxynucl eosi dtri hosphat en, von denen weni gstens ei nes substituiert
i st, Kl endw Yaraly ?ﬁaﬁ‘!"éasd&s"’m‘- P9l Balgmqrase ppg gery Gruppe causqewihityjst, die aus dem

Ei nizel st rang‘@?fml'j@f‘agZP’«‘;tl dex, ANAFPolvmgiasR b e KpnowFirgmart e ANARojymrasg . slemerig o
die Er k4§2nun'a‘§§‘€lﬁﬁ§9 Algivitgit Py AREH "8“'1':\7‘68'?‘ fler BSREPhmeras? pesteBy Hybr i di si eren
der Pri der Zzi.elhucl ur es or_ Fi

272 gorer  WelEh ol Ol ' 384 58 FHEMeast b 7 chind et St N
ei nzel strangi gen Frag rrenten Wehr end ei ner Zeit, die ausreicht, um

Reakt i onsgr Oﬂéﬁ‘éﬂrs‘n Al R&tﬁlﬁﬂ&@rﬂmnéﬂ %ln%leuﬁ‘éﬁ&@é@ﬁdeﬁfm ditief Pr@ﬁ‘é%ibl@%fcﬁé?n Materials, das
Reakt i 0gspr ogleinem MbRschen sinimt Qnflédend i Safvike: it e.
Ver f ahr en zumgkisgiRksa 96h matgrng@ge}agns dPPioB& €i ner einzel nen
Nucl ei nsaur es af)Hérsiélion dapeirirgigs Frdginefte eFNiCIbinsiaren biREERIAUlUGSh died BEstiiGHson-
mehr erer ei nzeyss todwyP@bs; Fragnmente der zu kopi erenden Nucl ei nsl urese-
quenz, c) Erzeugen einzelstrédngiger Nucleinsdurefragmente durch Erwirmen der Probe;
50 d) Hinzufligen eines Reaktionsgemischs, umfassend einen UberschuB an Desoxynucleosidtri-
phosphaten, von denen wenigstens eines substituiert ist, Klenow-Fragmente der DNA-Polymerase |,
Primer, die zu den Einzelstringen der Zielsequenz komplementir sind und weiterhin am 5°-Ende die
Erkennungssequenz 5'GTPyPuAC3' aufweisen, und Hincli;
e) Hybridisieren der Primer mit der Zielnucleinséiuresequenz wie es in Fig. 1/2 oder Fig. 2/2 gezeigt
§5 ist;
f) Umsetzen des Reaktionsgemisches mit den emzelstrﬁnglgen Fragmenten wihrend siner Zsit, die
ausreicht, um Reaktionsprodukte zu erzeugen; und
g) Nachweisen der gebildeten Reaktionsprodukte.
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- P
5 b) Hi nzuf Ugen ei nes Reakti onsgem schs, unf assend eonen Obersc
an Desoxynucl eosi dtri- phosphaten, von donen weni gstens el m\“mm“‘“ ﬂﬂ““\
i st, eine DNA-Pol ynerase, die Cber ERDA8728728B1- Exonucl ease !
verfagt, eonen Prinmer, der zu den Einzel str~ngen der Ziel sedueriz
konpl ementar jst und weiterhin am5'-Ende eine Erkennun sse(ﬂ%enz fQr eine

Endonucl eade ¥IRpED &ym Er7qu0en; PRoMaShel JfRlEn @98 e'"’ﬁ'i“@‘ H'i"‘@' ngé'%ﬁ'&@ﬁ?‘“ﬁn

der Sond Ldi
Zlerel nagl gr ﬁg gﬁ?g‘ ﬁ??g‘ﬂ‘ °lne\§m%ger dnehrerer gnge?slrﬁr% S er er 2 %)plg eez%eqf'r{uclergeaureaen d

d) Unsetzen des SRS GRGRodid ses%ela. DUHAE af " 2
w heend @i ner %ﬁ@r ién%%@uerreﬁ'féﬂ ‘ﬁ kit R Oﬁlﬂﬁbﬁkﬁﬂy agrzssuar e a7
E

Verfahren zum &iéalsé Rcibatut! brt indh Privriot) SddH 2E Sdefl Usit4istr HorCzigtsdalidnk t €
unfagt: a) H nzhbaRsnms! .ereand?e«alsm.rp BROSENGS BiRe EMShARGREHOR! P ra.n@berdaﬁbru&ean
Desoxynucl eosi fufwelst, BRtshalERtiGHIcIoa8s, AR did kaRfUnys¥BduBaAn déHSBndeldf pdits Vafinag;

5' - 3" - Exnucl ead eysglsiersh WA PriviRF init Gér. ZidfubliRssuresbgbenz, Wil n Eighiddst Fib.2gejezéi
Zi el sequenz kongegentar sind und weiterhin am5'-Ende ei ne Erken-

nungssequenz f @) Uaissisenidasl Aeakidnegeaiscimis finmkiaies einzelstiiviigen Fragrhentb nilrbebesier Zeli, die
nur den ei nen Siusreinig, WOReaktionspradoktelarerfengeennungssequenz in dem Priner zu
spalten vermag, zu ainer Zielnucleinsiuresequenz; b) Hybridisieren der
Primer nist 7eeVeriZhren purcfrpplifizieren pines Siginusieinsdupdsequeny, {las disi Sghritipumfadilor Fig. 2/ 2
gezeigt ist; urdl ?‘p%zuwﬁﬂ‘eteww ReeidorRaamiachs, rugesrend c piean HparsctieBnan Desoxynucleosidiri-
ei nzel strangi geio fre ONARmerase. dip Jler kolpg B'—3fxanuglgaseAyiiviit Ve'ﬁﬂﬂf Primer, die
Reakt i onspr oduld etep Eingelstidngsa der Siejsagueng kprplerpestir 2‘ﬂ‘i'rf‘ "P'F‘I”z“l"e éEr'id%?'H%F'ke"'

s

Zi &) pucl ?|e| nsl ur'@%fy ﬂr"r?"’él"?? ‘?““‘Fb?"’@‘bé”f‘b?'%l"g?g? ngg‘ﬁ ﬁ'cF’l é" IpRoien Stree

di e Schritt &

doppel st ¢ ngi gig gﬁr?eﬂtds' agrf%ﬁgf i H’°?°ﬁ“°&érrw"’b? e 1l .
Erzeugen ei nzel TuFrns&% Ut m ‘?rfrtra% ﬂas‘t?i éﬂrefx%ﬁ‘rgr?d 6P zeit, die
eakt i onsgeni s Sreici naﬁé‘% gzu soxy eosiatri -
phosphatgn, ei ne DNA- Pol yner ase er ker ne

5'-3' - Exonygl eérﬁr%rﬁlﬁhmvmdr.ﬁeréﬁes.ﬁa@%ernuas.hﬁereseqdéne i bingke Probd %ek.%s@menarsier
Zi el sequenz K@nidsekiedid sdhritgs: Nd und weiterhin am 5' - Ende ei ne Erken-
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Endonucl ease, ) ¢lerstellenchines edan anvhiSter aingplsiringtyer Frﬁniealamangsmqmedm Nuoleidstiorese- -
Primer zu spal teeanzver mag; 55 C) Hybridisieren der Primer mt der

Zi el nucl®i nsaurtdskioauiigen einpse Resktionsgamisghs, Jynstaseendr eifting Dbeychuby e dlegaxyiusieesidirind
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Erkennungssequenz flir eine Endonuclease aufwsist, und eine Endonuclease, die nur den einen
Strang in der Erkennungssequenz in dem Primer zu spalten vermag;

85 ¢) Hybridisieren der Primer mit der Zielnucleinsduresequenz, wie es in Fig. 1/2 oder Fig. 2/2 gezeigt
ist; und
d) Umsetzen des Reakiionsgemisches mit den einzelstringigen Fragmenten wihrend einer Zeit, die
ausreicht, um Reaktionsprodukte zu erzeugen.
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