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di sieasespordled by téfarnaf infisteatitabpns can hel p the early
di agnosi s of genetic disorders and provide
i ndi vidualized information for drug treatnent.
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t aristectidey 4iasPedfig 1Pttt an enzyme or chemical's; and
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t hese net iS..l ow sensitivity because the detection
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When a sddpietic oomating san eanse spicesbiological diserdersisuel) e eancer and
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e discloSure provides a net h?dlfio d‘ﬁrect a
nucihedetegiomisdigniiedrto deiesling aetuplly clsanpd fragments.o nfies a sgmple
(1) chft8RAOW EpPes@E ARarEPaticidiCadidiadbetangis 8l variation allele, the target

nucleic acid is difficult to detect even using a large amount of target nucleic acid for

the cleavage reaction. Other methods use a PCR amplified product for the

30 cleavage. However, the problem of pre-PCR amplification is the non-selective
amplification of nucleic acids. When a sample is dominated by wild type alleles,
amplification will typically create more wild type copies than the variation copies.
This disproportional amplification further reduces the sensitivity of the detection.

35 SUMMARY
One aspect of the disclosure provides a method to detect a nucleotide base
variation in a nucleic acid comprising (1) preparing a gene specific nucleic acid
probe (probe) with non-extendable 3’ end; (2) hybridizing the probe to a target
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probe (probe) wi th non-extendable 3" end; (2)
hybri di zing the probe to a targetnucleic acid to form
wa 2006peHg (3) exposi ng the duplex to a cl eavageTaIS2005841898
or chem cals, wherein the enzyne or chemcals are able
to recogni ze and cleave a structure resulting froma
m malretdhd&etd@ﬁﬁ atduplery (%) exposthg the dtqallegei a nlewage (enzyme or

o shipiehts, SHERBE i g Sr Al AE RNl Mok b Beave o
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corpelawcloptide mchld@rrge(lba@we %ﬁﬁmbgé% 2 golyBHeledtdsiia agpgion of the

? u@fé@%ﬁ@s ?Ect@&ﬂﬂoﬁ%ﬂhgﬁ olyendrpRisiab Yot ﬁbduﬁpllex wherein
contactin e Co Nz or, cheni cal

{ hihS Breba P Rl e ‘ﬂfﬁ?‘i}ﬁﬁ BPElgrgialy 1O the

151 egiodyinGxiphising % Gﬂntd@ahg\ﬂfemotﬂphaxpwmlben amaynie chemical that cleaves

pOI %aﬁc lbe %“Ii cﬁ°ﬁ§£‘§%’°g§? f?)?l%f %Iglp ?ﬂ b&\ﬁﬁ:@ﬁ‘ ﬂ{eﬁ! ?l%e and the
C' qmlﬁdlctnouﬂe tgmbdu@sa Eobe Wrtb Ianfemenéltbtﬂ 3 fegad,n@) adring an artificial

tar tte{ngfaltéalw PR }?etcef?]avgﬁ] roﬁoé)ac@gplflbﬁmeﬁl gortal?rﬁ)llﬁ{nhgftﬁé:drﬁhclal

ereln e presence o an arrp pro uct
i ndﬁmataé@ anfh el iias tht artifisiabismphaie. pricssin thegpetense of an
TSRS o bt s o By, ot £
SO A K KR TR R
t hevapiahthallefgseandlthel eleciitily afnptifiuthe cleraxzedemt dtewithout
gfe naf’rhéﬁﬁ?;g& ?ﬁ% HF H%IWILOF %I Qﬁelg ct T}ﬂg feoafturg Ilﬁc%’c’xs&?@éfec@lldﬂg@ﬁsﬁwny

na mxed
hi gindpdlowsnietegtomf alomdcapy primbier ef téae VBH@IEraH@Emmwmmple

259F -B'fl't:anlaﬁé\ﬁ{ erge!n %?WIII%'[ alﬁlegh_ow a schematic

drawm ng o specific pr artificial tenplate,
and the adapter primer for an exerrpl ary

cl eavage- anpl i fBRALF mmmwmmmhwms
SR R T R R S
by &iiAciabteyipiatasadphoniaper phase tranpkehplkat ¢leavage- amphﬂcatlon
30  system.
FIGURE 2 show an exemplary method for cleavage-amplification
detection.
FIGURES 3A-C show exemplary methods of amplification by RNA
polymerase promoter based amplification.
35 FIGURE 4 shows a schematic drawing of probe design for amplification of
cleavage product by using real time PCR method.
FIGURE 5 shows a gel with amplification products from an exemplary
method.



FI GURE 4 shows a schematic drawi ng of probe design for

anplification of cleavage product by using real tine
wecthermsthnsed. FI GURE 5 shows a gel with anplifi eariuszos/041898

products from an exenpl ary method. Fl GURE 6 shows a gel

with amplification products from another exenplary

met hod. DHGURED seScR get waik apflifientioroprodisets Gremganother

her gishpldrhendiksd™® “nucl eic acid” and "pol ynucl eoti de”

are |nterchangeable and refer to any nucl eic acid,

whet her conposed of deoxyri bonucl eosi des or

ri bonucl eosi des, and DFIATREDXDISCIPTION

5Iph odi ester |inkages or nodified |Iinkages such as

phi@ﬁ@&gﬂ%ster, phosphor am date, siloxane, carbonate,

car boxy nas hydddstrein, the tertna rindddie acid Gabbtpal yuciebtidet aer ,

bri

phoégﬁ%ﬁﬁEQﬁ?%ﬂ%E?%% Bela05e Fhtlorc Bmsreg of

Mﬂbmllchosldﬁ%or @?ngleeslwosmwh@hm Q@&t}:@scﬁ of phosphodlester
3“' ﬁﬂ&geé d)lr}h@(ﬂﬁéd 11%%68’ Qﬁeﬂ'a@ hbﬁﬂﬁgtl 5te§ lf)ﬁle Hofﬁi?ﬁ@t% sjloxane,

The ternms nucleic acid

105 sgrlgnats, Farbaxymethylestan écqﬁwdéﬁeccaabara@edhwa% dprigged
b azlﬁﬁ)spﬁd‘t@ihldaf@ Britibal thtthelehé fhaxgheitd, )ph@ﬁih@fdthlﬂﬂteb ases

BBy b B R AT mRP bt or Efone

conliriagesaind eanbinatiensrafdiidh leckapesse noi ety whi ¢ h i's
| ect o
e ot o0r 0t s 348 MGLISLAN B b Eca
155 i i9elyde aegleic ah})dp eapo$edrod | bas@a ather than the five biologically occurring
4- aRLY(8YLRS glﬂﬁmmé tﬁ%fﬂéo&%&%‘i’é ﬁfsxﬁ%bytawxaﬁlbhe a

am_nonet hyl -"2-t hi our I di

5 b
o H&%&ﬁ? f i RGREeR Wght&emiam Hi WH?WQ@iﬁFd base moiety

b et which wée%bteﬁlsfyd)rﬁ HIROSOHE mclualﬂfg B8 not limited to 5-fluorouracil,
NG - ”% f’ ente n enine

LY SRR DS PR A i cagiigen ne.
202 n@ad:qyylgytamnm,eﬁ (@rboayhydreysnosthylpradl, met hyl cyt osi ne,

NG- aden; y -
5. @?ﬁﬂ?gﬁnetﬁwg}%&% 7 acﬁ fifouridine, 5- -carboxymethylaminomethyluracil,
5- nihyeRyraeil, mﬂﬂgalaczosmu@wm inosingeNa-igppentenyladenine,

MaNNesyisRaRen F—-me?hyﬁﬂ%%ﬁ@xz@ %ﬁﬁ’&ﬁ}}’lgﬁirﬁﬂé %ﬁ@ﬂh tadenine,

5 met hoXyur aci | openteny adeni ne,

ety %e%wnaeﬂasémow s- WBM ¥iosieNN6-adenine,

25pS Gﬂﬁ@ﬂ{yﬁi@iahmegmhﬂ@mnﬁniﬁﬂiyﬁﬁuélpli?ril-lﬁebhoxyammomethyl -2-thiouracil,
i our,aci

th
S AP Ry e -Behgh Bk el HyRebppprect,
3- (Bmathyltbic3NN Bopenthyladeniapyirycilif-acyiceti¢ amrl:{)r)ngyanwxosme,

f h SpSBIgdCﬁl?%(‘glo ﬁﬁ'édsﬂl% 2 lﬁ‘ﬁ%ﬁ@sﬁ qnetﬁylgf-lﬂﬁgﬁi%&? Ozt-f.hgoqlrgcfil,

I nven
4-thiouracil, 5-methy1uracﬂ uracﬂ 5 oxyacet1c acidmethylester,

30  3-(3-amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 2,6- diaminopurine.
Furthermore, a polynucleotide of the invention may comprise at least one

modified sugar moiety selected from the group including but not limited to
arabinose, 2-fluoroarabinose, xylulose, and hexose. It is not intended that the present
invention be limited by the source of the polynucleotide. The polynucleotide can be

35  from a human or non-human mammal, or any other organism, or derived from any
recombinant source, synthesized in vitro or by chemical synthesis. The
polynucleotide may be DNA, RNA, cDNA, DNA-RNA, peptide nucleic acid (PNA),
a hybrid or any mixture of the same, and may exist in a double-stranded,
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nodi fi ed sugar noiety selected fromthe group
i ncluding but not limted to arabinose,
wa-2bdetosTasr abi nose, xyl ul ose, and hexose. |t i BCIWIS2005/041898
i ntended that the present invention be limted by the
source of the polynucl eotide. The pol ynucl eoti de can
be sthbRBtAnSeI @ Hadtialyatvublerarandaifoah, The maigic e¢iieof the invention

ﬁ}cﬂlgierﬂfgam} eelir;/ Ifl%/l?l% aJIC{ ﬁ‘%rﬁvgﬁs {h%reg?)[iln g)%{lﬁeé 8%%1’1% forms,
p 0 hr}ahuhhg g&nesl,e;hrmyo&@mesj\ﬂasnmm the mmeIS)NAbNngCBé @mt@rgpé such as
nu%{l(?IIOSIr‘%ﬁ{SHIS((? gIA?)actéhath’a{s'tﬁ vRlse@WirdTlisC ¥, Afngh,Hants, animals,

5dobbﬁ@nswn@ﬁaé$35|ngle stranded or partially

doubl e- gt,p "i\ﬁgl%{é afcRT ¢Bn bEhﬁl}FWﬁin%rCfra@ﬁbﬁj 8f Qﬁomblex mixture such as a
i nvention includ

I nt
{ héraegicalismplr {5 BEISF S sk br PR TRE * PREY Tﬁ%ﬁlﬁanple by
geﬁb@&»ed@ﬂéém?z@liﬁﬁmﬂkwﬁﬂ ds, the genones of

O el L o E B8y G RO AR By or v,
10pl @artmpleafor thed myrpdve o dstectaon by hitinyylagion, Feing mdgﬁqgtlon

ac'aﬂ(ﬁﬁﬁnbg ocq']éryh rﬁ&ﬁﬁ&a‘t{ 'haﬁl_l%?ﬁfé &le ﬂlsﬁﬁ%%l £ At iNehere

such-as a’ e nicleic acid can.be
obtindreasdd ineleasa st@bdﬁb ifi ctealreds shrpnzensipnsan SEIAYRICIGS FCldS
KNQWhiniy E‘n&f‘ﬁe@ﬂiﬁemﬂéﬂsiﬁé%i&ﬁé&' & é?(famﬁ:)[be nféﬂﬁﬁ@ fr synthesmng
i nvention,can be derjvitized or dflaﬁ E?ﬂ @ﬁ})g
f orauglgis 9;9&15;9%@“8?% plqsehenadsphasy ‘%ﬂPB R

15 ﬂoqihbsmtan@;aate aﬂlétmb)@taﬂ@nph@phmaﬁmaté iftenaveil, fthioftrinepetal,

nu lgg”@ggbg% %1 jGe ? lﬁgtb,dc ;r)lfarr%%gra?%igt \?}é % #f{)&%r&%ﬁgflenesulfomde
enplimythyleab-eilfore Le8-aleadi and 2rdeoi-Sefluone Bhosbetogypate

i Qﬁt%ﬂﬁl%leogigé hglg%gg b& w&?hﬁg’gﬁ) nltRE ar Y42k NERIn%n™ al., 1990, Chem.

nuclerc aci I nin onate phosphar thldo tf
phd¥gyh80:643-6B; o%h@eld@lﬁ@b%?%rﬁeaah@r%¥% ety fud referénces
20PhosREMahfat e, formacetal, thioformacetal,

di i sopr |SI| a car
di met hy|ﬁ}§éc@a?{ql}g@guc a@tﬁﬂéﬂ? ﬁf @ﬁ%&ﬁ%?%‘{ﬁtlﬂ ghort single stranded
di rRicRBEdE ukliglef sghth@i@bkgih, Amoligonucleotide typically comprises a

|2| rﬁ%&ﬁf‘é‘é ﬁ}aéf%‘{%{lﬁgﬁg\%ﬁa%F ﬁe[so r@fe(%g{lﬁ 20%) %b&qﬂ? eSQ&ésdEnd more

prefb@My, 3Che 69 nRdvotid®e 1151¢Bg1585¢ar1®@ rﬁwémmmps ean baﬁ employed for
1990 r ed
257 Jprep Ji?ltg a$ %E)ﬁﬁblétﬁfd]% utlgn ud%ﬁefhe ?tggenrt afveresE %%CH bt

eot refers to
r el eligonadlgotisigsen be S’bﬁ@ﬂ bythielagisal syBibgsE ef @bfﬂilearéwal synthesis.

uS Uyl ?ﬁgeqﬁﬁéﬁée@ &l fo MHoubi oo mfb'l‘eto‘rt])iﬁlt:sg Qﬁé&ﬁic@péynd%sm will frequently
ica conprises a sg at i s
nﬁgbee@me'\c/fégnorﬁw& rHBrs b S5l Ese hERs dei g@%“m Sgponomy;
DT ¢hefHicHl gyI%HéSYS pravideoa B&Wuehewhy dfimconpotatingfdw molecular
V t echni ques,, can
?Ir%/g]%ﬁ% % oupds Fd/t: ng%cﬁﬁgﬁ g%ﬁg Xﬁ%ésg)h H%Eﬁpl@lf H{A9mBH, chemical

|nven 1 on.
Su csynéresislis v fiekibde indbe cleiceef lgrtgtla prbregion Afithe Begctal

%Jigrﬁlc?eo e B%dﬁ%?@ﬂ&éﬂce S digdhicledille cﬁﬂ 8E tsyntheslzed by

00 nucleoti des ngl al
synstm;ﬂ@r(gnmhpds mc@@g élmspyse in commer01a1 automat nucleic acid

synthesizers. Chemical synthesis of DNA on a suitably modified glass or resin can
35  result in DNA covalently attached to the surface. This may offer advantages in
washing and sample handling. For longer sequences standard replication methods

employed in molecular biology can be used such as the use of M13 for single
stranded DNA as described by J. Messing, 1983, Methods Enzymol. 101:20-73.
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be nore econom cal conpared to biol ogical synthesis.

In addition to econony, chem cal synthesis provides a
woames@irast way of incorporating | ow nol ecul ar PGEIU§EE05/041898

conpounds and/or nodi fi ed bases during synthesis.

Furt hernore, chem cal synthesis is very flexible in

t heOtheninethodst of eligpnnclaotide sygﬂm:sis aficlideepHoaptgetiester and

n 0 c [ .

00 MRS A 09970 TIECHLANNCHERY) 89 e
useQil & BInporiBeaucaie auﬁlemle&emlmdm@@t@er 1859- 1862) as well as
Syg‘??’?’g%&%?@s%%@e&@ Cﬁ?ggfgfhree‘i laf ?SISEM%HP 'Eng%flxﬁb)l t19«bb37 314,
t kbt dovchbe i Rmiesithnd ARglcasonest B é\aq@éﬁﬂé
WaSNaﬂagg,&ldlﬂoﬁ acpdenio Peks) New Yodlt, 108nged tkerteanes contalned

atﬁdard replication nethods errpl oyed i n nol ecul ar

i 0

can be used such as the use of M 3 for single
st rand edAﬁ)NAgemc&@ﬁde ['tredeti ga be kapkiyad)in 4 €88y edetshatiaction

En Z&éﬁg b -pofydicte &gd 7@w@a@f§ucﬁ%§ AP as: & (bllﬁi,] ﬁg&dlﬁﬁtahgﬁ ofa

synt Si's |nc otriester and: lester
10ret misdpic QM{H@I@OH@(}IGOU@W& %@wallgﬁgymfbwc @ggogugleotide that is

an %1%&@%6& (Rﬁ‘ltaﬁ‘mﬁé@sg ﬁdﬁzﬁﬁé‘ b'&ﬁ@ﬁceeét o@hear it5%8nd that is
Tet r ahedr Letters 1862)
pho%aﬁ bj‘%}i‘ zigg i meéa?qheﬂger%f tge taaget or fefgrgnee

Iiiblylﬁro‘lfwﬂiﬂb Ndrbth]28Fe Biridizdbde sdghedice of elﬁdldlié@ﬁdclbditlde primer

Y e Teas, PBF, ol BRd e el breanURoR CompBrtitutagicy to a

1 5t h ederfmbé SequEBse mtprhmrr\mmdmgl sitee Imcerfam ehbofiments @dtliedavention,

t:qg@écbuefi Fﬁe%rglﬂ'laj £ te%ﬁar? 1&&?&%@?&&%&%@&1&&8&&8”

ex anplagiong méo wAling penticans, sfdiscupiedibsloay. b aumbpreof nucleotides

ol i JARURKRRTz b &ﬁhéﬂ%& off §n Hﬁ%@iu'cbéoﬁd@fdﬁﬁ@ﬁﬂoﬁld be such that
alnln

0|I qQnucl eot |1 de t hat stran n
BgersH P%“‘gﬁﬂt?éﬁ@% toahy%&ﬁ%?éla? 0 1$0§msleotéﬁfﬁdpmrﬁsrt waﬂsprevent
200 ap@&@b@n@‘raﬁ&hﬁ ndmgpmmyﬂmdazadeﬁ lmﬁallgeﬂuﬁmbemff nubleotides in

targe ference ¢l eot.

o oE S B P € e e Wik BB e e ARRET e o Mt ton
hasma:ﬂedtldas.; prgosblypt @aetrlaﬁamd@ﬁ%s ands prefiaretfly QQ 16 $0, nucleotides.
10 I i

o i adBRIB, BRRRE bl Hafo & sftich el i SABANAR: Bbesfil ftridize to

t hethg égeme sclorence prlymusieotiss that santhagen! itel6@ pucleotides, 5 to 30

2500rm1c%ﬁaew f)ﬂéférﬁ’olyrgtfo%l&ﬁﬁlewﬂ@s“ ons into resulting
anpl i con qi sc%sse? bel ow. The nu

nucl eot i errH $308p ﬁyrﬁ qrﬂfozaaglla@ng E%;lr Qfocogﬁmmg a nucleic acid
ol i @tmwcése Suchl eampslembhﬂh bidl@kglbeﬂ fmunsfsubllnast bisbd,isegen @Yasma,

cond| e[ vti %bl‘l dize |f|’fgconucl eot |. d d, and th
pri %Pé‘ i Vﬁnpﬁ? He Q‘@Ss‘é‘"’ig%}@ F%‘ﬁ‘&so ﬁﬁfﬁ‘rglﬁe%’uﬁ f luid, and the
hy bliled birdegical tisyysisath gs haithandrslirh end e forthe Otlugr isakeples mclude cell
he .
30 PR AN, BROUCRE Blork ol RN LARPEE Bityics and
| eawrapimesnweles Sevags medirinaby, étCeM@nylemsw, the sample may be

nucheRedteteFith &éhg@ﬁtg kd liQuibly ﬁfé%aﬁﬁ)lé@fd/ dﬁ&lefﬂs@‘fﬁe Aucleic acids from

sequence at its end that doeS n ize to
mding substances. uch pretreatments are weﬁﬂcno 1n q’xe

Lh

The term "amplification,” as applied to nucleic acids refers to any method
35  that results in the formation of one or more copies of a nucleic acid, where
preferably the amplification is exponential. One such method for enzymatic
amplification of specific sequences of DNA is known as the polymerase chain
reaction (PCR), as described by Saiki et al., 1986, Science 230:1350-1354. Primers
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the target or reference pol ynucl eoti des that can have
1 to 60 nucleotides, 5 to 30 nucleotides or,

wonefemsany, 8 to 30 nucl eotides. The term "saRpiras2005/041898
refers to a material suspected of containing a nucleic
acid of interest. Such sanples include biol ogical
fl ujsé@irﬁR(CR cas vityde dengﬂefromabmhtalsm‘ia 50sp unﬁdranud:lyaftpha,tand are

]t : %{]%bal A cllﬁeéj 110%? éa? e}%ml%g&t 15f Cfe%tldég ﬂoré%(s:lhrg Bﬁfﬁ% ent specificity.
andl t&idorubleesminéeﬂ fragnodnt that o@g;nfb isecalledan fj@t@pl@(@ml' and may vary

cul; ﬁ%ngaq 68 Jsf}gg aks lﬁﬁout@b?ﬂ&l%otﬁe@%‘ 20006 %Pﬁfo?e TRAER:RS chain

suc aper brics and scrapin

5necﬁxt€inﬁlé>ln refensdo theypxtengionof g argnd @g@@mﬂle@ﬁ#ﬁyyw addition of

pr I%Ium@ht&& dMHaBesr easiakention Eéléwﬁf b() thé 9re§a{mh@nﬁeﬂisogenerauy
rel ease

d f t
S P A OB e e e e O S AP TG Y B
" angludnce af & t&inplat&&ua]epi deabtotvehichutheeixtendirigibhaineis bylsridized. The
any &gﬁ%‘%ﬁ %g%o%?ﬁrg&%% g? tu%r&&&%%ﬁl}? pl\fgﬁ{lgg%lt is gg?qgfen%ﬂ rf Lo the template
10a rrmeqtﬁematwmlly,schaxwm@monadi eNZPMS oatvd;}‘zedre}nmfﬂiabﬂb fn the present
e n %ﬁ{;&ttloﬁ @V‘E hﬂe‘h&le”[%lQ A p§lﬁﬁ—fékdcsé Guek Qyﬁﬁ%ﬁ%ﬁés dé¥fed from
chal

nown ner ase n_reaction (t g%
des’]&hqn@@@cgyatg@p |(t‘|he 29 pelymenagels Thespasae@s li oralzs and Pyrococcus
2304,4i3m0- 1354. Prinersused in PCR can vary in length

from about 10 to 50, or id
Lo ool e BRaR bt Shrpobs ar welfeiol TPori@bin e thpgare
13t 0 éiﬁﬁﬂ{l@tlidmzuﬁaldb enth sthecorf 2% wbylld PEhdemtiabiveresit natroiesbme
r agren at i s produc
e o 1 NealihoR AP fiRtlifel e 9 eI ERY LRnedd Bom each
t o aB@romh)e diffenance caThea substifutiohadeletiontos irserivn of @fippiggle
ﬁlﬁgs B4 6P 5 Qs 1ﬁcl§ot1 E‘%t‘ﬁf &@Eﬂ&ugb&f)&ﬂ@%n@é/ is referred to

tron o nuc eot1 des or Cha] n extension

reI @y@ntas the idh%erpm@st@ﬁvemﬁweﬁ@la@ﬁ nugleigeastd sgapgnees.” Frequently,
20F em}eia@é@n&fd@@ ReleRt uehEb%tdlﬂf& frdr @a@a&ﬂﬁé}dﬁfda gk a@mts@t&ﬁa Related

are determ ned b guence .at.e n
aci Jrlde aff seAuch eSéXEl@%ﬁ/ gt %ﬁolﬁaﬁ?%% ﬁ%lf?}lnﬁg ‘%ﬁeat each end
chabhut haxé @ifiteiaan Iqnptic e haveagteevenend degtericss mabdh[ﬁke‘dy ptsleast one

tary to the tenplate sequence. Usually, chain
ex?@i’?iﬁmglﬁ is enzyne catal yzed, preferably, in the

present Thtenni"omtation” sefers éo arokangs IlleﬂENAﬂMﬂWﬁéf Bucdeotides of a
SS u Cﬁb@%ﬂ&: *&8?& e@%dld’ ?égrlogﬁéé%s-ﬁli‘tﬁ{ Sth@f(ﬂh'l@ﬁbﬁ ¥fa mutant as
ol ymer as e

coccus oralis,
Py r @é@@@ﬂ@tefl @iomngegwnmwuﬁ%r@ er W@ﬁdy%feﬁfﬂlgﬁ‘ccég\@?a&ons can
't epaleptlly Hérdlvﬁ@d RS ﬁ)@d‘ seneydN €sded Q’}anfﬁly} basd-per sdb&t)tutlons and

' de gt:ng_ah]é{ o 101§s0 ga[tqef gqt@&ﬁ% IPWI‘%% ieglolnﬁ)g one to several

d| Siuldll@iﬂﬂds heiss. tAéi flevence o drei mmckeotide smrhmgmﬁcafm esifogaehotypic
(Pt h{l%‘glélﬁ]e d' ff erflﬂg;gs ftf l(?fse% f’é}%aﬁﬁ é's?cﬁ%le 9&:‘?1' a%tefn?e[]

S ng e nuc or a series (&)
nucl eot i Aé'duwex'hlsm @ubb@tremtﬁé nuslm\a%ri $equpRIFEONIPSising two

o PR3 aheel U LALuense DoLRRTHIR! s ol
stranded nucleic acid sequence Wherem a section of one ofythe strands is
complementary to the other strand and can anneal to form a partial duplex, but the

35  full lengths of the strands are not complementary, resulting in a single-stranded
polynucleotide tail at least one end of the partial duplex.
The terms "hybridization," "binding" and "annealing," in the context of

polynucleotide sequences, are used interchangeably herein. The ability of two

6



rel ated nucl eic acid sequences differ from each ot her

by a single nucleotide. Related nucleic acid sequences
woyppictatdly contain at |east 15 identical nucl eBCTas2008041898

each end but have different |engths or have

I nterveni ng sequences that differ by at |east one

n uelhelebmmeth?eﬁ ®r hpbtidieatithosith béfee ishased an tiealegeseiof

e sequence. 0 0
nu gpgllpgmée& ity 88{1]1%%&18 %ﬁlblggil‘?c%e sfeaﬁ'enr&g{ %#kymcta{}ﬁg %X&g on the

ce resu
rrutfmutlomef nibfchet eonuplamentary misleotide pairndhe mmanu@wui)es ina

ﬁ%ﬁgeﬁyﬁge fheclg Hl%rb%ﬁq ridrl 88 S JtAd s&?ﬂﬁ&@'tﬁé’ mB& stringent the

eneral ¢l asses nane
5 sulsenditions QﬁﬂéDeefﬁﬂg br%%?l@ﬁ iapg th’?d’{l%ﬁelsﬁ‘?%yc W@g %é?dmg of the

entigblsedRBedsn ﬁ@féa’s&f‘stﬁﬁ el & al%t a&ﬂ@eﬂ%y&‘e@%ﬁﬁﬁé the
nucl eoti de pairs, %

be EPBHRANFG Apprcasngt lé’rPétC%ﬂ?% "(gf}{‘%?gl{ Concer%raﬁon and
ab rliﬂﬁdif&hctli Metsds well ﬂtﬁo@ﬁ&ethefﬂelcf or ex anpl e, sickle

cell ma%egﬁ%rg%% o comp en%nga?oﬁ_p%ﬁensﬁl% @&ﬂx%gc@é’tccln%'cﬁn bind to

acid se si'ng
10an ribaegdence ofitles ethortihen antk-pappdlel seake wWherebithe i’)seral of each

doupl gngt Fﬁﬁg ?djthg Ye hﬁd &f #E bfflels?éalﬁgﬁ&ean%%}ﬁk nT(‘U) G, and C of one

t pl
ot reAaDes tIEeTEARENGH Y ERHED: RoC! B HhHIeTRF 1A oA i

butse&lﬁ&céull | engt hs of the strands are not

ookt A SPGB AR e

pol ynuc

15dudodynuclEbtidé thatdiffehyiborn dnamn mriyrucidoiide by g’ ’sm@lﬂinucleotlde
an neﬁl ' ngFog relé(gmtge dw?t%{gﬁtq tzﬁf‘onp%%c}ﬁ%%ﬁ%%é ﬂ%llr one C,GorTin

I nterc
ab| the Blytlrefsequmcmcﬂ redyiugteotide m@@éeswosw K5 qpuzss, ikiig ppssible to

VQ GL tHaft oFl@%@ﬁ’ A Sﬁaﬂ?cu@a? %B%u&feom bESRIAE, iat ¥ne locus in

WO nucl eot | equenc ic turn S
basaepplwwoaq@éldﬁ,raa@mymwcm ach ﬁ‘bfl@ﬁgq’ft oy a G may be
Oggaél}gﬁ%ﬂég@tﬁ ﬁcgtadnrﬁ and'. §t€or[' oy ﬁ‘en{k‘éﬁn&‘@é toCBNPt d, thespadynieleotide is most
ar nt ar no
E hebti N acnn g E 1 et e SRR b RleiHots SR in the
hy b%dndtypa]pf?% Rpchisrh én which tsp8NPbiaursi | | be the
I ndi n e two ]
fypi ¢ algl l%wl%@léqgec%gcggf evg%‘un% Q?)h Ei §1Iﬂr ﬁsrlﬂ@:ﬂﬁ Yhat The
i ncpadmuictegtitibasnaltyi BNaj’f ord¥ A} heng subj¢ |th@f116ﬁ@d§£ this
ZSC 0 nl‘fl?éﬁt{ ! Q_ﬁb oA wAL J&gﬁen%b’ Ctﬂgtrﬁ@&ﬁ'é‘ﬁg§ b¥RL knkRR¥Ebé Eapable of

sequences are enmentary" when the
s e mﬁm@nsﬁ perieculsa RobmIphismeha ﬁ%‘é‘&]& Lreg ity 1etsﬁ‘§138??1 er
in an anAs umr@kélﬁl a '&@rﬁﬁl@te\'ﬂ@ﬁéﬁltﬂ attzhgetﬁpoi)ﬁﬁhdle@fldeacdmd for
sequence er._se
oo i DA BB R AERAR AR which
W t mpayfﬁ(efd)se udss a€a nacatls 6f recegpziog whedhynucteotith & shOIidé mext

o rappin it S Edp Rt S poBpl S ERERLh R o e

di f haswsllfooemrang stard. SuclyROA seni maydy: singl¢-plganded or it may be
n ucf);ﬁ’%f H&ouble-stranded DNA template. In applications of the present invention

requiring repeated cycles of polymerization, e.g., the polymerase chain reaction
(PCR), the template strand itself may become modified by incorporation of modified
35 nucleotides, yet still serve as a template for a polymerase to synthesize additional

polynucleotides.
As used herein, a "label" or "tag" refers to a molecule that, when appended
by, for example, without limitation, covalent bonding or hybridization, to another
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exchange. For exanple, without limtation, exchanging

one A for one C, Gor T in the entire sequence of
weoabosrvardigot i de constitutes a SNP. OF course, PCTIiUS2005/041898

possi ble to have nore than one SNP in a particul ar

pol ynucl eoti de. For exanple, at one locus in a

pol ynlechlepfor 6ﬁam1ﬂe Glsvaryithent déxdtasiogedpdlgucteolide at polynucleotide

I f .
e e gl of SRiacRS p S PE et e ARG s A
of t Beoritencet fuoecsSiP 13bs] otes Ehs datsatableylighbglid pasti¢ularg
del @%&ﬁ@@m&a@mw Bt 4 H‘i?fe%‘ﬂ %}éasn%fl A gaglaam Bt S daRtive tag

occurs. bei ng suspect
c anrgy’cs,ﬂaﬁg)agum%q}@ tgcﬁarblc; gltg@a Apstugent suck as, without limitation,

pol y svistieRioh@euntersual |y DNA or RNA, belng subjected to
the nmeth his inv is one of kno sequengce,
t hat squé‘ﬁ‘g%c"‘i fhage %ﬁ@\ﬁﬁlgﬁﬂat@ge é"é?b’ﬁlﬁiﬂ%t %’?teg‘?lﬁi Cir:?g“table
a plagltiata betond olayeiongihi lcsmpatesa flosweehtdshed as defirded above and is
s used y "tenplate” refers to a

Qe e@ tP @%{%} B4 t}'glg? hord .

targe rand for exanple, wthout
0imtati Ah’maammodﬁbdi' fidebtivatiun alitlyotitedn mhichgarBism or chemical

st f&fﬂgmtué\ﬁ%b f l?eeﬁ &F H@l%l% $? g%sﬁﬁlt@(} fﬁﬁ%ﬁéh Q(fdition deletion or

recogni zi ng eot | e It s
i nc 9@%9@ dpgsmet aregﬁeéwdq@e%wéwd@ @r%rtwe#ﬁ dedinggherein, in the
C onlcesBRiak; iQf, theienipatfeétalfite AIaeitH, dBIStiSH bdiBstitHemisEodify

strand nma e sin stranded or it may be part of a
dou Fér‘as?f%%‘%ﬂé‘&dﬁ%ﬁet enplate. Li applications of the

15present invention requiring repeated cycles of

pol ' [,on, e.g., the polynmerase chain reaction
(P OgﬁgéLenplate strand itself may becone nodified

y i ncor paneembrinentmyoyifesaimathor dor detksting peolygrorphism in a
g@l&?rlg%aﬁ%tﬁe Pl ﬁe{hgfl i TR Xfﬁ%aﬁﬁg atp90b°ey[8 ta|f)%15}}n¥1€160t1de to a

nuc eot1 des As used ereln
or regiogof tlag quxmtcbeoadﬁﬁweﬂp%t)f Walnmaém%}w@é@ teiorm a

20;] OL c&?éxﬂeplvﬂxeréih Hepbbd edthpradel @ Ron-SRMeadHM 3%@%&% ot
ybr

t t t h | e
o CoRRER e e B PO B o otre: B TSR B bt e
f r agptpmicleqpiclo vo dmst}xarpoe}mlmpmem iabateens tlref3 ded thetS' agl of the
Do apbbe PHEbAEb N LRl £SCRnES BloldsLERRE e or
\/vavmrenglsepumg nu@lﬁ@tlcteed H/Ehea ﬂ@h frbbe ermealﬁ/aw elpehyueleotide having a
25 ad}%@%{iﬁggm eC a %gtiﬁ(:?urg 8da ﬁﬁhﬁﬁcl‘i ?t%c@uﬁ‘étlé Iyl%duced The

an 1 nstrunent such
w. t HBAGEUTE F#R bea@ b@ige 19012) oF ﬁthier rertieyratiop deRuding f)spm the mismatch of

nol ﬁfcqléo@dbmétwe&mel@soﬂelagb&h@;solﬁﬁsrpwl ength and then

em ts detect ab
Comr i SoeiE mehSa gt ifudBs TR RalR Gl Birh g gnpagme or
r ef eteneéchl ttloat bkeamsrthaprohe ahd therpophockeotidefat a region of mismatch

t )
o, TR S B BoR B L DS e
or eubstAn gtieiabigmplaie is added whenein e clsevestprebe acts as a primer for
amplifying the artificial template. The method further includes amplifying the

tJl

artificial template, wherein the presence of an amplified product indicates the
presence of the polymorphism.

35 Another embodiment provides a method to detect a nucleotide base
variation in a nucleic acid comprising (1) preparing a gene specific nucleic acid
probe (probe) with non-extendable 3° end; (2) hybridizing the probe to a target
nucleic acid to form a duplex; (3) exposing the duplex to a cleavage enzyme or
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substituti on does not create nodified nucl eotide
properties, as defined herein, in the nucleotide;

woO 2a06/05th8 only effect of the addition, del eti 8aTMIS2005/041898
substitution is to nodify the nass of the nucl eoti de.
Enbodi nents One enbodi nent provides a nmethod for

g:%ﬁ&hicﬁlﬁ T’%h%@in%ﬁ@ E}ﬁivnﬁbrlchemld@m ata uBllse@tecdgmzérhmi cleave a
0 I NC es.anneal

o WRAERHGHE B 01 R ooy e s R At B hlcic acie
coi)aileuvingg the pvhgtmerphilténp fromftoe mismatdniol removahemenrextendable
the, ?ﬁd"@@ gtﬁé‘B{o'bé %ﬁd ged“effﬁe %Eﬁ%si?e% 183’ g:f&jorﬁﬂﬁé ﬁfo%erh‘ﬂﬁ

cofpl enen E ism n er
5 pr optonatlyeen ﬁiett@fgﬁﬂfélc b@qmgj’@eway%probﬁ ar target nucleic

POl YRk R rﬁﬁ%r'o?/aﬁ@ tahaRste tf&%eﬁct&él? aﬁﬁbﬁﬁ5at1cﬁﬂ$§/ pﬁmérhﬁsed or

probe. The poly phi;sm can be

o PeSERSHREGRRY r BhS RPLB LR Te et kg (D ieatie Hhulificd

t h %u@l%ib%l@m@ﬂaétswh&e@ theyiplifiéepoidde ihdivitegtha presence of a
ism. a varjatiqn str cture mat ch

st Pé‘i}teagf‘ev‘i“?tlﬁfwaagé(ai oy ﬂﬁé?&? u&lie‘;f]‘c %aega bul ge,

10l oop, or other configuration resulting fromthe
m S e‘t:ﬁ éﬁw% | eoti des between the probe and the

poly e nethod further includes contactin
t he” conplTdg tagetmugleiceasid prepdynusirstifle sin bqaaturg] ‘éra%)’@g’etlc DNA,

t hg: oA ofep RIAARNREL RRldYA Vﬁfc%itlh 8roat "Bhe RYnabledfide can be
m smat ch bet ween the prob l%ﬂh]é( ep nucl eoti de t

pr sHgesEanded ged Wb(l‘PTStéfﬁldé‘it e spuclegiide corresponds toa
15ar tdehé Gispbctb® th'@ﬁ@ a §ol§ﬂ&d@ﬂnm er aeplredéthﬁnmb taatioh, forob@ample a

? ghs%}gi léucl%%{m © Pol ﬁig% ﬁ } he }érllnl +1%| e resnlhof a deletion,

ar tindeirthorglor mmwptm)e, Twmﬂmmhhm lprcb@rent@ezeﬁ rehiﬁve to a known
arr‘psl {lménggf hpgﬁ&%ﬁ%e t henRI §3R0GS 1% dE R€quence of the first

I'ment provides a, net
d etaélele lakn@ml e\@nﬁ@@wtfége thak FIAENES OF POl alnﬁmhlsé‘il%ca&gﬂecﬁet“ted

203 (r) orfgfes' g(%hé‘ﬁllg/ %&ce@fe@ﬁﬁa&'a@ﬂqg@y ﬁ@l@ﬁloﬁﬁlﬁﬁh thit givveisetca pathelogy, for

b th
Py el S rel greate. « Dradindpsainsiinant chRbasiignysgpherctore
a dsplsexio ﬂé%éct X ﬂﬁ\ghm tlﬁd‘l}ﬁreshmpé exptedisposifi@nvgeatientzfpre

orch m.cal s n the or chem cals are able
to B 6%%?’“2&“%4: 1%gﬁﬂ%{nure resulting froma
msrratch bet ween the probe and the target nucleic
zsamée d ﬁz 1%%??6146”9 the structure resulting fromthe
e the non-extendable 3 end fromthe
pr obe andAgaprexitedablagsie sreckipebe (P3obQipc B‘ilPStarﬁéq“ence specific

1&9@1@%'&?1@&6‘1‘1@198 3t éiﬁ dndll ﬁbnaﬂ%ycdn@ld@pt%ﬁp&hoﬁ 895’ end
nucl ei c acid

u5| t he_cl eave th
or | GEBSTE . )-arithe SHpRSE Bedie BT E R B PFPIE By to 2
by sfi?klf:llﬂie rreélaﬁ Gﬁt et g@dl&imabla$ﬁ)r eranpleerregias edmprising a
amplifica o s: and @dg@ 6‘1%’1
30,y drolyrporphis flué% gipes I{tﬁc) Qq%%ﬁ s hE% ah ﬁog &Omplementary
I ndioorildetypt bevmm tmget no¢leig acid at the spec1ﬁc region of interest. The
gene specific probe optionally contains an adapter sequence that is not
complementary to the target nucleic acid. This adapter sequence can include a
sequence complementary to a promoter of RNA polymerase such as T7, T3 or SP6
35  promoter for future amplification. The gene specific probe can be an in vitro or in
vivo synthesized nucleic acid including to DNA, RNA, or a combination thereof.
The 3’ end of the gene specific probe is modified to be non-extendable to prevent

extension reaction by polymerase. The modification can be achieved by adding a
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sequence variation or polynorphismin the target
nucl ei c acid. Target nucleic acid The target nucleic

weaehw/08791p0ol ynucl eoti de can be natural or synt RETiUS2005/041898

DNA, RNA, or DNA-RNA hybrid in vitro or in vivo. The

pol ynucl eotide can be single-stranded or

doubPistsihatibldels thappimenextonsidnerepaionn u Bledkingmoieties include, but
c 0r£r€ ﬁgpﬁlﬂﬁe& ® &eﬁﬁ&@ gittﬁgﬁ’ Sdhef téﬁ'm t@c&l ﬂﬂ:#&)tldes and r||ucleot1de

Ismat a rmne | oc
S| n@%&b}% i1 P@@l@é@}eﬁwﬁlﬁﬁ‘il% mwﬁléieé @ugflﬁ@tﬁcéﬁm & Izrawm moiety
be (Fheureepult of a deletion, insertion, or

ubstitution. The pol ynor phl smis characterized

relative to a known sequence, for exanple of a first
al | stteficialersplaief t he nucl eoti de sequence of the first
allele is
¥ o ph‘?“lé( AiH1a1 Y%ﬁeﬂlgtfe o ?lsg bo p%ed%‘th ﬁa%%'sec]'??%%d nfhods. The
accapfiedl enplataisA mémucﬂf@ngimlppmeng e genaipeei ficipodianet 4’ end

pat fal athh-spk @1&'10 A 8 & Plehg Cehd 3’%H§6Yﬁre tdid glate isn modified to

d| S et hods nposj | ons can t her ef
Oﬁi)t%aéweeoebwpgfgﬁeé ° Biodificatien g1 be achieved by adding

pr afloiepobht blocksGhe pnmai é)@éﬁsufn%a@lolﬁaﬁélﬂdl@w no€limited td éhemical

k
orE S Reh B B Tapger o a5 abeleBlecualsehe, pyumatched
s equ&ha@adw ewidified moicotides, wid Hprvein mmﬁxt"ﬁrmhb epaBific portion

qla"é‘@gql.%?{:é %ﬁgﬁl@ﬁe ﬂ?thRé ?’r [)I’t o% f%‘iea@ gerg specific probe or

Speci

15s ecfa@ﬁt@l%@ﬁpmdne Whangn-spﬁcsﬁosnmmn 1Scnot ggnplnmﬁtatﬁtoghc gene

n UC&Jp@élEc %%Hé ortBbeERIR £i® AP I?ﬁﬁ -PRGIRE poth d'i;tlﬁnally contains

ism Thé sequence speci portion of
a (AT ﬁf‘éiu%q?pﬂoerpémw@ry%thﬁ aldaptﬁwmerr O derIBgRce
t ar@‘lﬁplﬁﬂ@x{t@y&o pedraotat segtiéncs BERINA FolkR8t88 (Mhure 1 B).
interest. The gene specific probe optionally contains
an adapter sequence that is not conplenentary to the

20t arAddapterpeingirc aci d. Thi s adapter sequence can i ncl ude

25

30AT tdcld 1edsak

35

a sequenc ﬁgﬁ!

pol rreras@fl g gﬁ?’%m@@ }%§Eéﬁ[ﬁ§éﬁ% ot %NA P mtplementary to
mﬁ{@ aqiapéﬁrup@ﬁlomrﬁéhgeﬁ@ sppas prabe ;ﬁFkgnee baandB).an in

vitro or in vivo synthesized nucleic acid including to

a co bi .nati on thereof. The 3' end of the
gene Sttt SARRUOBTCRHOR | od t o be non- ext endabl e

to pr eve rﬂheemfgenﬁicwﬁc scaet p&lynwedm@b yﬁ@ea‘e@ of Kéﬁﬁng a

o1 Gaban R £ A CE B URE e Doy Tiscin edtic probe s

m)l desigeed forlrd apdeplerberttayrte thecnoljmuma)edle witheltenpodahorphism.  The
Bfurs Wkkagd th QERRALRL o T% a?ﬁﬁh&ﬁgooﬁ]egﬁlp ea‘ﬂé{vqﬁe probe to

ana ogues, extra un-nmatc nuc

nu caneml meisthe arget rwﬁtheacrd todfpem ¢ dupley (Figum®)2). If the target nucleic

APV A RioAY oﬁﬁ&l%lﬁ'lblgih?sknst GRS eLardaRe B SR nB&eic acid

i!
usefd Wt h % he di scl osed ne o
orm a variation structure or a mismatch structure in the duplex. The variation

structure can be a newly generated restriction enzyme site created by the sequence
variation or mismatched base pairs. The duplex is exposed to a reaction solution
containing a cleavage enzyme or chemicals to chemically cleaves the variation
structure in the duplex. The enzyme cleaves the variation structure thereby
removing the non-extendable 3’ end of the probe to generated a new extendable 3’
end of the probe. The probe is activated and becomes extendable. The cleavage also
generates a new extendable 3’ end on the target nucleic acid. The cleaved probe
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artificial tenplate is a polynucl eotide conprising a

gene specific portion at 3 end and a non-specific
weanteiosTiat the 5 end. The 3" end of the tenpkParaSe®s/041898

nodi fied to bl ock the extension by pol ynerase. The

nodi fication can be achi eved by addi ng noi ety that

|b| %ﬁ!tf %aégc?%uelfeic%{d SRS SHinEee f)hfhtﬁr baxedl Hﬁ'@hﬁbﬁtloﬁ@r RNA
imte o chemc r ou such_as ter

n u@Pb@@qrawr%ﬁateﬁﬁ%%ea PPl Dcatigy Dstegdon g%l&wyaaf%mlfﬁﬁf’@ﬁl&b‘: acid
NUGhdE edtbSiBS praditiefdf edriatioe] @qiol e phismdn ahdgracdeehucleic acid (Fig 2
rml e%ii: he gene specific portion has sequence

ary to the 3' end portion of cleaved gene
5 s peC| f i ¢ Tihe phienep based ragplificatidnainethadd eludibdbut not limited to PCR,

no %tra?(? &sélageolrl)e% taﬁlgﬂﬂba%lo?lofolﬁg'a¥§%¥ f)l"i'q%atﬁ)ﬁ iSRG fhal

n 0 nmsbenadid amplification (%@309%6717)2668@@3@94@519 098hpt er
sequence poPfRIREe Qltnﬁflﬁcétfbnt e cRAMR! SncRpédiBE pﬂ)‘be ar target nucleic

sequence conp| enent ter nce

S R Pty B PC A TR 1S A TORA S Reru{egh the cleaved
1opri ge}aé sﬁe@ffwreltsa arﬁ?]&e artifietd] eohpldie (ﬁmm;sm)c e

conpl enent ar 0 pter | ’

speci fic QB Ia%%t er grﬁ Atthg rrllgRl%S éen%ﬂate% 3 H& oBfaPSet nucleic acid or

c qxulmg@n/mmndfmﬂmn amﬁcleh@tnplﬂ’ﬁe trmammggieﬂeqmp ep@plementary to

acif r8fn Q¥ RYG ﬁ]&;rllngﬁsé E@Rﬁﬁtaeﬁoﬁgtet“ A¥hdMhed The cleavage signal

smis en eC|f|c pr obe.
The:ag@nde@p@d|W|Pé“1bpeb@qr%56aé§3ﬂ1%ﬁ 1%’66

15C0 ”p | emenf %ﬁd(th&ﬂ%rﬁﬁlﬁinﬁ@ﬁt}’th@ @1[3@!3} geﬁlﬁra\t‘éd 3“3:!14& oﬁtarget nuclelc acid
pol yror phi_ sm Terp yre is

nucieBicgtead Path i QBQHeéE af%tlcé’iﬂ t@W’]laﬁ:’ f’i‘brb% S?%lence
an neaiplshédartyhe atpﬁirg@tbr o RNajpolyanérdsetto féimn apeonthipt gsacture.

v arﬁg{cﬁeﬂ)&g%g g]beg |c§1}r% tﬁ@gy ?ﬁ\f& Bgl gragggm?ﬁﬁ&ﬁﬁﬁg]?{gure 3)
nucl ei ¢ dkoi dbtdoothm mplzfrca‘adm pdsdty the genespseifis piobeyandthe adapter
0St rﬁfﬁ{x&r Va%n [N ti%r@d q‘gghﬂf&ed e Hlaéth%l@]né&rf)b'&‘éé& &‘eté@éble moiety

Festriction enz te created
by atiebale qmbmmelewaearmei oy e of dstetiblrmolsaules pgludgs but not
They;dupd &% ﬂ&r@ﬁﬂﬁ@ affottD diyok§a&Hinh, Potsidk BldhO protein tag, or

contal ning a cl'eavage enzyrre or chemcals to
che%ﬁtkl?ﬁfl}’y cl eaves the variation structure in the
dupl ex. Tie @neypeeifid gabeshé henespedifit reversstpriney anéthe adapter

24 PSSR LTRSS 63 BRAE) S Ao spuin

proakmldermaomrobe i's activated and becones extendabl e.

The cl ea\"?&ﬁcu@%vﬁg(:&g?ﬁ%%gif(ﬁ c eav g’fﬁ@%}ﬁ@ﬂoﬁ sBuct@Rttafbe any

the tar q[ﬁr obeand targef
nuctyee of weirigtion eidongsleasend adorugleats; thaliecpgizeg and cleaves all

a”pt!ybe bEAldnPAcHeE. RMMHRZYfies mSRidp baniiteimitdse @actenophage T4

OSSO LGt o ot ey LS kel &
t heTt @hg&tuctuasd BideMaedydB(,fet gl. 2198fN). Ailgl. Bjol. 3e 359), fbmuclease,
basg@ﬂ rl];gzlu{ rfullc eaatscie.%utnﬁtl\qgt%, 1S YHefnk l]';treﬂaﬁf plloitéﬁil E‘a%%ly (Welsh,

K.M. et al (1987) J. Biol. Chem. 262, 15624-15629), CEL nuclease family of
mismatch nucleases derived from celery (Oleykowski, C.A. at al (1998). Nuc. Acids

35  Res. 26:4597-4602).

The mismatch structure also can be cleaved by treatment with chemicals

such as hydroxylamine or osmium tetroxide.
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strand di spl acenent anplification, rolling circle
anplification, and isothermal nucleic acid

wanpleiosasat i on (WO2004067726A2, WXR004059005) . PEDMUSRI96/041898
PCR anplification, the cleaved gene specific probe or

target nucleic acid serve as priners and the PCR
ampl i fi cafheoamplifigdawtlsioasdd et heedatectdrebicineasuadg §Bhabsorbance or

S pegy §thﬁllr@' \Q% g@@ctﬁﬂ% d?é Gl a%'fﬁiorés@émld?fte g yber 'ggééﬁel‘l%? detection

not her” e | nent g\sne ﬁ gener at e
t aréa CaRe @h@va%bn labpling b5 @mphificalianapradygt ﬂlﬁmaﬁ labeled probe,
ar tprhh@ﬂ at ink6ipptad £1abelet alislescdinfRtib 8MGRfication product The

o ety e SRy Bapdie hg%é%paa gt Ph Fehbrated

d et ﬁmtlethle ayp RNAtipn rgactoma s ETleenmbthdd cani wilizé Elzg tﬁfaetlcﬁ‘x)al approach

o ARS8 SORGHIRAL cob N o BERSEA E nGfhs Sosromere
pr ocma berusgpt peribined withdglieting methodaifor the defgetimc e

C onpl emential an 13t ed Qgﬁ&ﬁf é’ﬁerﬁ%e@ Wé%rf@éﬁﬁﬁe E@Rf Ohbeled

pr onoter structure. eavadg
10d et RIEPRIF dosicreghionara) e R amdlﬁt@attp &Ry Peitign oé the)adapfer
detRgherdddén aEiché sp‘satﬂcqﬁom atidaptel PAMBE R tlfe&@&ﬁénb@ between the

hy oo %l?e‘gplit}&q{%ﬁ Rl B0 Ao Sl 5t macgidp doaman

noi @ble,Molealiad beaddreprobe, @t v Scapinberabey t ype of
det ect abl AndiR ree?@oﬁﬁn%x@ g% R aﬁéf{ co'ill%r%mﬂgga ﬁr%ge hgs@led for

fluorophore
15pr otesgoting agpeaific awel¢ipeeid. p0¥3ﬁ@rgb1ﬁm, 81 e@apﬂ@rqonmaym artifieial

gengmpRRS iahil G ERURISE O%ﬂnﬂz%[ e %ﬂeamg AR BULHRL.  The kit
can bge |nnpb| i zéd gﬁso I.d.phase~or .support tor the

purRbiosally ingkydss FERESHE on Amalinighe errt Hoid temelatﬁa?g@ instructions

enZﬁbﬁesmge@kﬁotro deteepy gifici®Ipasipaishon structure can
be any type of restriction endonucl ease and

endonucl ease that recognizes and cleaves all type of
20m shetectable Lgheth enzynes i ncl ude but not limted to

?i‘gggr ' g?ﬁurleacggcﬁ Aeg'ﬁ%%@ Uel f%ejsec%b 1&5@& ftél?l? el for exgmple, a
En d@ﬁt@ﬂt@ﬁ@ée labgld e Namwle poaynucaotlém cam@@m;le a detmtable label, for
Bi C’éxarrﬂa?é3 a sg&%)i det%'ctaﬁlé%‘t?és esuiMBNd1aPa8 the lrgﬁﬁ&tlvyﬁbels and

Y, Mut repair protein ){
( V\g}@ﬁadlr@amveelgbeéq, d(rngetqpta@q: and indixectly dga@sgtab e labels, and the

2515644 156201y delektably Qaib%&%ﬁofqd@h'dlke&iy HeteBIE Eignal w1thout

nucl es dehl ved from &Ej%e%% owskl S cﬁ 1

( 19}5% R it APPSR 2 zﬁge“t‘ffhe Fﬁt%?fc rectly

st rdetdctabde absle 1@rdetwlocrin%melzhbb})s flueredcortrinbals, tahd the like.

0

Forrug ey U LN AT e ATl Bbone) spesbepgto provide

by adsienittlasisunl Swblhadicect inbelsyingndg mligapdsor i lapeled antibody
3odetp@tiRblige.dye such as fluorescent dye cyber green.

Ul

The det e§u1ta8ﬂe fluorescent labels include any of the variety of fluorescent labels
known in the art. Specific suitable fluorescent labels include: xanthene dyes, e.g.,
fluorescein and rhodamine dyes, such as fluorescein isothiocyanate (FITC),
6-carboxyfluorescein (commonly known by the abbreviations FAM and F),

35  6-carboxy-2'4',7',4,7-hexachlorofluorescein (HEX),
6-carboxy-4',5'-dichloro-2',7'-dimethoxyfluorescein (JOE or J),
N,N,N',N'-tetramethyl-6-carboxyrhodamine (TAMRA or T),
6-carboxy-X-rhodamine (ROX or R), 5-carboxyrhodamine-6G (R6G® or G°),
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al so can be achieved by |abeling the anplification
product using a | abel ed probe, priner, or incorporate

wa 2b@lvstaasl nucl eotide into the anplificati on pPOTWS205/041898
The anplified product can be detected by neasure the
pyrophosphate (PPi) generated fromthe anplification
r edgtarboxyrfitiantine-H6AR6EE or (), land ehcglomend 1Ak tyeamived dyes, e.g., Cy3,

gféﬁﬁ%%h@?‘f&e%s c&gjt @ls eec%r %ﬁ&h?e%r? bgl?z!?{n Aeadc%‘s S Hoechst

us 3386 8 chebiantbdding diies, ai8e |qu@s Rq@t, ntindchumd‘rye@ rsridine dyes
detc%%ab@ﬁ -d Iﬁ?h@ﬁ@la&fn’e%@&d Iyﬁﬁ d%’é1 nggﬂhﬁ@&y@ e.g., Cyanine

S eeﬂ}’eg g‘?f"@ PEh P dF> z% Iﬁesa?ﬁlﬁ LN AYSF ¢ he

adapter sequence in the gene speci fic probe and

adapter priner, or the seq ]%]ﬁL en the probe and
prinmers (Figure 4). The Iat@%@ B%g i ncl udes but not
| i EXAMRIE Yagman probe, Ml ecul ar beacon probe, or a

Scopi ne ﬁ%&ﬁ?cat oRgk ga%rK ?ﬁﬁ%‘i’r}t TRk doﬁ&% 12 g@GbQAT)
conprising a probe des
10nucl ei ¢ Hed -rpomytatiop i S?ﬂondﬁ (W%Tkﬁrﬁﬁé? a n‘%i’h restriction

ar ténfz{yl‘hb Rlte fcﬁ*’ﬁﬂc@t eTo @46kt A lﬁﬁt%ﬁgﬁ acifroﬁé‘@dﬁlﬁl@heﬁtﬁfy to the
cleaving a m sma strugture. The Kit o%lona

AL Sreaa@@ﬁtaéb?ta rSldzir?é Fherrw%oa isclosigntd fog g cavage and
temnhﬁﬂﬁmﬁag instructions for using the kit to detect
a specific polynorphism Detectable Labels The
di scl osed probes or targets can include a detectable

151 abEthe ndneextendablel gene apdeificgirobket ect abl e | abel . Sanpl e
polynucleotides can i nclude a detectable | abel, for
exanp a second detectabl e | abel . Suitable |abe

i nct’ uB@T’I@ETEQI:HAT@@%GAW@’HTGMCM&%TT%G@METGGAG
di reeGhrgisteet @ oI ndi rectly detectabl e | abel s,
andthe |I§ El;rectly detectabl e | abel s provide a
di r eBtnYert {HIPapl e signal without interaction with

200ne or nore additional chem cal agents. Suitable of
di M&g@%&%e | abel s include colorinetric
| a t labels, and the like. Indirectly
detectable | abels interact with one or nore additiona

m”?%ﬁb%@ﬁ@ﬁﬁr&ﬁéh%ﬁ@@kéﬁ%{ﬁi Sui t abl e GCTTTGGCCG

di rect | abel ncl ude a | abel ed

ant CE6ECEAET e | ITIEGCHGERR] e f CESTACEAET abeAGCCACTATC
29 nchude Argcefa t he natetycc f | uggsseticdrdel s KIEMGGATCC

| neFGh %@95&%@’%%@56@%86%{#@%@i@@%ﬁ%ﬂﬁmmm*

r hoG:mQ ey, such as fluorescein isothiocyanate
(FIJ ar boxyfl uorescein (comonly known by the
abbrg%rgfp%ns FAM and F), 6-carboxy-2',4

, 7', 4, 7- hexachl or of | uorescei n (HEX), 6 carboxy-4',5

d d’fﬁg‘écfé'bi%r%nmer di met hoxyfl uorescein (JOE or J),

CTTGTTTATTCGACACAGTTCTTC (SEQUENCE ID NO: 3)

The DNA samples

35 The wild type genome DNA is purchased from Promega and Mutant DNA
was extracted from human pancreas adenocarcinoma cells from ATCC (#CRL-
2547) by using commercial DNA extraction kit (Qiagen). The final concentration of
genomic DNA was adjusted to 100 ng/ul.
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N, N, N , N -tetranet hyl - 6- car boxyr hodam ne (TAVRA or T),
6- car boxy- X-rhodam ne (ROX or R),
w200y r hodam ne- 6G (R6G5 or PCT/US2005/041898
&), 6- car boxyr hodanm ne-6G (R6G6 or &6), and rhodam ne
110; cyanine dyes, e.g., C3, Cy5 and Cy7 dyes;
coun hybsidizatign , unbel Ii ferone; benzim de dyes, e.g.

Hoechst malg‘fggb g cg{‘ £ %e%oq&e%?% got elO%& of E%@(ﬁzﬁﬁ% 'solution

et hi di u car

pheamteam Oib-ldwomolmﬁ@nr‘i) as d%@fthpprqh%tmmhé”fayégﬂ pH 7.0, 10
| o

and NG e e PO LB TP FHb i e Y Gad down o

of i%@fKﬂ%a@lrﬁJé‘?Sﬂt nutation in codon 12 (GGT>GAT) The

K-ras nutation in codon 12 (GGI>GAT) creates a new

restriction enzyne site for Bed. To detect the

wt%@%&%&? conpl enentary to the flanking

sequence Hie disatvhgeswaepafortnbe imtotatli0ah solsticiesergaiashgl or

t he]e&@g)gxag ?Ié}nqggrﬁjllbfﬁl\gl%k@ﬂ, 1 118 dRRREKH AR, Sml Bovine

gen

105" S@Iﬁ@lﬁ@ﬂﬁﬂd@@m\m@ﬂmmm@mgm@ hour.
CTGATGGITT* (SEQ ID NGO 1) is inverted dTTP The
artificial tenplate 5 -CITGITCTTGITTATTCGACACAGITCTTC
GCTirezmuediceitCCCAGTC CTGCTCGCTT CGCTACTTGG AGCCACTATC

GA\CT ACCCHKyi i G &, Qﬁ%ﬁ@%ﬁ %ﬁﬁm&ﬁnﬁm of the

2) am&%rga%qgumc%gﬁp&a Hla]-]r fujcentration of((ﬁ 8\/[I artlﬁclo al template
15CT T@EQTE’MWW SITddap(eBhdeNSEQ D NO: 3) O ZheMINAATP, dCTP,

B oabn i i VB TGS PR P SRR A M, 2

panmntsaxf pitisnocEaqgiohonerase(lngtrogann AT R@R:mphﬁ&m)n was
. nfafﬁ?f el HTBleLhA ¢ ygfgﬁ ﬁ%ﬁaﬁ@cf cllé'cBn&lgi})ﬁ‘%mls fo-ﬂaivg 1 cycle

concentration

ust ed
g/ ol 95T dory Biness 4 rcbsﬁesm%‘?ﬁw%fpr R S thad minties, 73°C for
200er fared, 1 syo@e bOTEIC AR 1olm1ﬁﬁte£1y bAft@h PER iréudtiom) 100l 6fPCR

mnér%bﬁﬁ yess an%lplpe% (8‘1 {]2 agarose gels and %hM 19](1 ! ha%d RYa3 Vls’uallzed by

staining with ethidium bromide.

w

The results are shown in Figure 5 and summarized in the table below

25
Lane# Tube content Becl enzyme Amplification
treatment Product
M 100 bp DNA ladder
1 Wild type DNA 0.2 ug - -
2 Wild type DNA 0.2 ug + -
3 Mutant DNA 0.1 ug + ++
4 Mutant DNA 0.2 ug + ++
5 Mutant DNA 0.5 ug + ++
6 Mutant DNA 1 ug + -t

A 198 base pair PCR amplified product was detected in the tube containing mutant
DNA. No amplification product was detected using wild type DNA (Figure 5).
No amplification shown in the control tubes without the DNA template or with DNA

14



nmV NaCl. The m xture was heated at 95 OC for 5 m nutes
and then cool ed down to 500C for 25 m nutes. The

wenaosrms7as eavage The cl eavage was perfornmed i nPCOWUAR003041898
ul solution containing 10 MM Tris-HC , pH 7.0, 10 nmM
NgCIZ ImM dithiothreitoL 100 g/m Bovi ne Serum

%ﬁ’fbﬁte whfow eﬁiytﬁeﬁtr@ftmgﬁCtF(éﬂ@é’\S)En ghRnchpBifiell POR wrodiot
8 our. The ﬁpﬂg J%%\%@tll on ‘After. the cl eavage,
" cindsiedf Ferassach? S tipEohalely futhe sampled to 4oul of
the anplification solution containing a fina
co t?n of 0.1 uMartificial tenplate (SEQ ID
NO. uM of adapter primer (SEQ ID NO 3), 0.2
5mvIIdéntiiaRon CTRe PG Ryutativg id ToEyn STNGTGHGARY | pH

8.8, 15%%&fmioﬁn%o%ﬂ W@ G>éA¥fﬂ'dto§s Rt created a new site

pl ati num ol ymerase (Invit
anrfPI § FestridHign ¢ eREENG éfpfd@wﬁ*e@le PRtafiarh ércﬁﬁlple@}ﬁ‘élFaéY probe with wild

Q‘hueﬂd%Qs @éé‘i?ér@d ¢® Hﬂiﬁdlﬁ&hﬂﬁﬁ%ﬂﬂ% thighh@Wstrudtufe/eitie mutant
es O

b ort g BRRAIALDE clos G e FRsviick Bestin B pfTpflen steavage
1OOC éhaymd OThd dietved prohfetvﬁﬂ SEXCR ap @ peitien fior RARIbmpfifieERn.
product was anal yzed on 1.2% agarose gels and the DNA
band was Vi sual [ zed by staining with ethidium brom de.
earEunt- 21 irger e 5 and sunmari zed in
the table beI ow Lane # Tube content Bed enzyne

e éi:%é%%&%ﬁ%&%ﬁkﬁfé@ N T Tﬁ;T?'Aqé%%%Z\@Q%ACAGT
1SOVGRANIEIO* A-G4TATrant. B8O D RO4g) + ++ 5 Mit ant

i IBABRFIFT AP B3P B LR SRS esdnvweldmﬁsal’ﬁ st

contai ning mutant DNA. No anpli f| cation pr oduct was

det.gcte u%' q éd type DNA (Figure 5). No
arrpﬁ?g—?—rgg‘?% in the control tubes w thout the

DNA tenplate or with DNAtenpl ate wi thout enzyne

ot r t@’P’ﬁgT(rBI% @TT@@%(%@AG‘T‘I@TTQCR pr Oduct GCTTTGGCCG

cate resence nmutation allele i

npCeC C@@@EQE 2 QQQI@GGZ?I on 6CGIHeCBIE rrutAaFEQGﬁCTATC
I n GA@@A@@@G@\GT GCGAATGGCGAC CACACCCGTC CTGTGGATCC

TCTACGCCGG ACGCATCGTG
CATTTCACTGTAGCTAGACCAAAATCACCTTTT* (SEQ ID NO: 5)
25  *isddTTP

The DNA template
Genomic DNA is prepared from thyroid cancer cell line as described in the
J. Clinical Endocrinology & Metabolism 89(6):2867-2872. The final
30 concentration of genomic DNA is adjusted to 100 ng/ul.

The hybridization
The hybridization is performed in total 20 ul solution contains 1 ug of
genome DNA, 0.05 uM probe (SEQ ID NO: 4), 20 mM Tris-HCI (pH 8.0), 50 mM
35 NaCl. The mixture was heated at 95°C for 5 minutes and then incubated at 50°C
for 25 minutes.
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The B-raf nutation in codon 599 (GIGGAG does not
created a new site for a restriction enzyne. To detect

woOheoorndtesi on, a conpl enentary probe with w | dPCYS2005/041898
sequence i s designed to hybridize and forma m smatch
structure with nutant allele. The probe will be

cl gaxedsahe thevddesmat ch posi tion by a m smatch

or e 1 ALBRaB Y SR Cdur etk B

spediéd © the bbleidization mixture. The cleavage was performed at 37 °C for 1

SARRHET fé@@%g%¥@[ﬁmg@lﬁ% BAGACE for 10

5bageinwiesh thiol nodifier ** is inverted dTTP. The
artificial tenplate 5 -CITGITCTTGTTTATTCGACACAGITCTTC
GCTTTGECCG CCGCCCAGTC CTGCTCGCTT CGCTACTTGG AGCCACTATC
cAdheeontificaitoir GGCGAC CACACCCGTC CTGTGGATCC TCTACGCCGG

ACGCAT CGRErCAT pil i b FAGKEACHTIE AR CAGEeT Jel Totme Slitdidr Bhe

NO 5).* is ddITP. The t | at e Genom ¢ LS

pr é;ﬁﬁehél&n? &W}PW@P}?X&‘H@%& ?ﬁgee n?‘ﬁ ICPﬁceen%tl%D@I?? lftlr%iec ipl fqpoplate
10t hgSEQ. IDCH) ini0clahMEand derr ddapicopymér (BRQUEDB) .5 uM.

89(6):2867-2872. The final concentration of genomc

DNA is adjusted to 100 ng/ul. The hybridization The

hy t¥tiediestdisiagmstiosynpiaHignerd @nd supEesredn the tabls Balgwn

contains 1 ug of genone DNA5 0.05 uM probe (SEQ I D NG

4)5 20 vt Tris=HO (pH870), 50 _mM Nact ——The m X Bfcati
wasTuhe#t ed Tabe o¥dentf or 5 i nut e€ e&ﬁ%getqﬁléwn?ncuba%‘@@ ifjpation
500C for 25 m nutes. The enzyme ttameage After Product

hybridizat S of Cel nucl ease ( Transgenom C

Incl) wer e é’g%m’?m%e hybri di zat| on m xture. The

cI envage WagilpepbdN#d at 37 OCHfor 1 hour. After
Esavage tli?btentzﬂ S were heat-inactivated in the tube

0C for es). The anplification PCR
anp4| fi cat MutasidNAhe results amal ysis were perfbrned

under the conditions described in Exanple 1. The final
concentration for artificial tenplate (SEQ

150. 1A gpcafic2@Qbasg gaisemplifeatipapredctvepdefpctpd frerrst)na fybe #4
containing probe and DNA with mutation but not from the tube #2 containing the
probe and wild type DNA sample. The results indicated the presence of mutation in

the sample.
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The results are shown in Figure 6 and summarized in
the tabl e bel ow Tube # Tube content C eavage enzyne

wanpleios7asat i on treatnment Product 1 WIld type DREBTAIS2002/041898

Lh

WIld type DNA + - 3 Mutant DNA - - 4 Mutant DNA + + A
speci fic 200 base pair anplification product was

det Whelld claimed ishe t ube #4 cont ai ni ng probe and DNA

with rmutation but not fromthe tube #2 containing the
probe and wild tty pe DNA sanple. The results indicated

t hel-pr eseheethord R dedestng armlrrﬁ@pbaﬁfpm@ Rekgtucieptide, sompaising:

is: 1. A net hoqafor Hﬁﬁ&ﬁhgﬁ en@lawgats@tifapbtyﬁuaeoude

7S #%ocrfcanrsar e REPTRIE IR SRR BT DM A Riprabe

poI qomaprshs sﬁm—exﬁemta’dleﬁ ‘codphéis, ncwbemﬁlemehmy [ thb@olymorphism;
conprises a no

ext en and
conpl enent ary R gﬁ?&ﬁlﬁﬁhﬁg&ﬁ?l% W thg %%WI Rf Chqpgcal that
congléaygs thetphrolmwandnhgl pelyovucledislgiat akegidraof rolsemicbshetween the probe

Do noan eI BR BIEREs SRRk A Ratle T e

10pr obe with an &%t endpgdiag an a@ﬁ@ml teayplatgdwher emrthe cleaved probe

ar tickd @izl 610} sy MRS hAificlE &k B@kesh T obe act s as
a primer for a

%?1
i rtrf ¢ial  tenpl
(d) anplifying 2 e be py lattenpm@mmrrspresence of

pr esemesifiekd Iﬁoﬂmnpidudatﬁdhqopre@hmcé of thdipoBinasphise:.
presence of the polynorphism 2. The nethod of claim

1, wherein said the region of m smatch between the

1 5p r che andhetnecthed givlaine btwiteein said b giwonmdwhipmatch between the

gﬁgﬁ'ﬁ]ﬁéliﬁfa V&%@?Bl%ﬁélé&%leﬁﬂ@lﬁ&% asﬂetwq?{l l%érirer;tgf r Jjﬁ%ﬂ effyme site.

sai e target el ¢ acl
obtai ned froma nature source or in vitro or in vivo

syrg.hesi zm@ rmtﬁd)cebicclaﬁi . wibreit RgidTRS ekt ﬁﬁclalc Acid id obtained from
wherein said Ero eis inyvitro or inv nt hesi zed

DA DARRIR SOWFe BT BhYIHR Panbrweﬁwﬂaweéewfee a%he et hod

20o0f claim 1, wherein said probe conprr ses an adapter

25

30

35

seqpence ﬁﬁt Iﬁétﬁocf of c%} ?ﬂ ,}/{ﬂ?erg h galtd@ \él robor qnl_ﬁlr\]f% eS}fnt:heslzed

is not conp 5I"eTen
metP4, BNPGIOaraWthemrloéDéiAlamhRHAt he adapter sequence
of the probe conprises a sequence conplenentary to a

pronoter of RNA ({J ol yner ase.
5. The method of ¢laim I, wherein said probe comprises an adapter sequence

at its 5’ end, wherein the adapter sequence is not complementary to the
polynucleotide.

6. The method of claim 5, wherein said the adapter sequence of the probe
comprises a sequence complementary to a promoter of RNA polymerase.

7. The method of claim 6, wherein the RNA polymerase is selected from the
group consisting of T7, T3 and SP6 polymerase.

8. The method of claim 1, wherein the enzyme is a restriction endonuclease.

9. The method of claim 1, wherein said the enzyme is an endonuclease.
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7. The method of claim®6, wherein the RNA pol ynerase

is selected fromthe group consisting of T7, T3 and
waRGepstyiser ase. 8. The nmethod of claim1l, whepermstde/041898

enzyne is a restriction endonucl ease. 9. The nethod of

claim1, wherein said the enzyne is an

endonuc! gasenctibd offetaimed, kd@reif thel caizym8 is seheetedi frorh ke group

enzyne is sel ected fr NSi St
DA CPBRH T B PG o Rue B VIP béézc?%r#oﬁgﬁégéwﬂudeaw L
Enddnunecleass dMing t8en nudbasasiut VMgt He Mt Sudlusds and VAL nuclease
Y, f%ﬁl H Mit S, Mut L, and CEL nucl ease famly. 11.
The*fret'hod of cl ai m 1, wherein the chemcal is

5sel ected fromthe group consisting of hydroxyl anm ne

and 10SM Yike @ik S fAaim1E whEhén fRl dheshic istdemict®d ¥rom the group

wherei.n extension and anplificatjon.is perforned by
DNACPH Pt fAydrqxyiaipe aérﬁp?%%‘t}{“ EEP4A% di spl acenent
activity. 13. The nethod of claim1l, wherein said
aml.i fication js rf.or ' . :
Fro e ot ELAEIAR [Ehg bR IF LE AR RELER performed
10anilyi DNAaidl ymeraseolith ngwithow|strandisplrareant eetivitynd
i sothermal nucleic acid anplification nethod. 14. The
met hod of claiml1l, wherein said the artificia

t et at e Thermpatherbef daipoh-veheren gais (apificeinn is pgrformed using a
methado@bel6dtéd orkdne Woap bikidthe APOR, isehi dibsiadnaine

conprises.a 3' regjon conplementary to the . . .
pol &Riticatien. delling girgle Ei%ﬁ%tanp pd %8@%66&55‘&1°1§1°5a°lde?%’al?llﬁ°a“°n
1516.mdithed.net hod of claim 15, wherein the non-specific
regi on conprises an adapter conplenmentary to an
adapter primer or pronoter sequence of an RNA )
pol rer askhe mé&hodrtieclaist hovheéinshidithe drfifigiabtegiplate pemprises a
non: ex l.e&-3.send of the probe is nodified to
bloéﬁlég e%@fgn (§ DNA pol ynerase. 18. The net hod of
claim1, wherein the artificial tenplate conprises a

20SEqUENCE BRITRLUBHEHTE dfivh 14 vehepsin iR £tifieibhl tBiNplate comprises a 3’
pol ynerase. . 19. The glet h?d Ql% claim1 V\,her.?_i N vion at a 5° end
eER GaTp e ) G e b o R g yegon a2 S end
absorbance. 20. The nethod of claim1l, wherein the
anp]ified.te at e ' € aC '

oo o SFELBL LA L4 305 LA infhcs n
det ®kpeed chiyplermsiary toanmdapichpéphneprg@ater SeRanee efrindiNA

ampl i:f jon reaction. 22. The nethod of claim]1,
Zsmheédel%rrfg%%inpl ification is detected using gel

el ectrophoresis, capillary el ectrophoresis, HPLC, or
mMas$y SpectiadBhby of claim 1, wherein the non-extendable 3’ end of the probe is

modified to block extension by DNA polymerase.

30 18 The method of claim 1, wherein the artificial template comprises a

sequence complementary to a promoter of RNA polymerase.

19. The method of claim 1, wherein amplified template is detected by
measuring UV absorbance.

35
20. The method of claim 1, wherein the amplified template comprises a labeled

nucleotide.

18



23. The nethod of claim 20, 13, 14 wherein the | abel
is selected fromthe group consisting of a

wohowrosphsr e, biotin, digoxygenin, a protein tagI/US2005/041898
anti body, and an enzynme conjugate. 24. The nethod of
claim11, wherein the probe, the artificial tenplate

and2pt i oTte th¥ftho@Bf aldiidl eWhdein MR plFIcati b ¥R tdcted F ndhsaring
solid ﬁgpgﬁrt. 25. J?ﬁpﬁﬁ%ﬂﬁa. f .claim,5, wherein the
anpP Y PPREEPIBR BPLTHES 18 1catpn {9aHObCR with a
| abel ed probe designed for any portion of the adapter
se nce.26 cli nuc ' .
variat onpueielst PR L n AT HE) B3l € poing gel
Spr eglestiophoresigerpiliaye eleetrephorasise HRILCH oamasotpeeixaraeitiabl e
3" end, wherein the probe is conplenentary to a region
of the target nucleic,acbd; Sb) hybri di zi ng %Fekﬁsne
speti-fi c Propehed of flaim a0.geh 1 ek thedabel fssetegiemizpm the group
dupdopxsistiig 6f £ flaoRdpliék] BibiiQRligdxydediny £profei tiglmdiboty, aRé an
duplex if the target nucleic acid conprises a
nuc?ggF?égnvgﬁﬁation; (c) exposing the duplex to a
10cl eavage enzyne or chenicals, wherein the enzyne or
th hemi Latd r -
Quptex 1o Tonetat Y el YRR P ol HE NI oo and
geneptippally, fan @dppteimerdrgbriapbilized on aeqliksippadabl e 3'
end on the probe and the target nucleic acid; and (d)
anplifying an artificjal tenplate usjng the cleave )
gen®-spectiq Beihpd geclgim davlarinihe prphitication 1sRer py real time
1527. PARevited hbdleaiprseaiesiciél fonaey porfioa Pl adbter @gaetcs.
by RNA pol ynerase pronoter based anplification.

26. A method for detecting nucleotide variations between target nucleic acid
comprising:
(a) preparing a gene specific probe with an non-extendable 3’
20 end, wherein the probe is complementary to a region of the target nucleic
acid;
(b) hybridizing the gene specific probe to the target nucleic

acid to form a duplex, wherein a variation structure is formed in the duplex if
the target nucleic acid comprises a nucleotide variation;

25 (©) exposing the duplex to a cleavage enzyme or chemicals,
wherein the enzyme or the chemicals cleave the variation structure in the
duplex to remove the non-extendable 3’ end from the gene specific probe and
generated a new extendable 3’ end on the probe and the target nucleic acid;
and

30 (@ amplifying an artificial template using the cleaved gene
specific probe or target nucleic acid as primers.

27. The method of claim 26, wherein amplifying occurs by RNA polymerase

promoter based amplification.
35
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