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| SOTHERVAL DETECTI ON METHODS AND USES THEREOF RELATED

APPLI CATI ONS Thi s application clainms the benefit of
WQR®Y/1p340% 1 si onal application No. 61/019, 809 fPCETB2009/006280

January 8, 2008. FIELD This disclosure relates to the

fi el ASOAHPRM AL DEFECTIONVHTNODYWANY ESESA'THEREOF

genetics. Mre specifically, it relates to the use of

mul ti - el enent poly I j.d din
conbi nation with eﬁ¥§ﬁ§§ébdfpﬁéﬁg§ipﬁ§§specific
nucl ei ¢ acid sequences in biological sanples.
BARK GipPLbdD olvbiiyims ithe BErebin ©f &r.$ sgrovlnel afplicsticheNor @0 9,809 filed
to detect Iow levels of specific nucleic acid
Januaiyety ¢@ites within the context of a conplex m xture.
Exanpl es include, but are ppgppimted to, the
detection of nedical or environnental pathogens, or
fThe ded@otd ehitofto siyeitdlds of yehec adil ehe@sisfrpand deficuly 'gct@tics. More

s G5 SRR TRLUAY P P 3362 TELARENY DGt

with cBgHéd flo¥ BeteAirR's ?E(ﬁﬁ& a6c18R BRG c§ARE Hindi S8 1@& ShRBUS!
relatively sinple in application, and ineXxpensive.

Wth DNA or RNA detection, a detection system may be
necessary that is sensigj to detect a single

nmol ecul e (or at best alig§£§§ﬂ§ es) because one

Mg editusBeRieEe Wikdte ieRr &siible o Sleftgl W NHent d')foﬁﬁ:mﬁc nucleic acid

agent that has the potential to cause w desprea
sequergies addien thﬂ@"@‘ieﬁ’b@ FRRNEE MEETee RERPPIER il@th’éiet bigdtarg Bt limited to, the

detectg)gtegtclﬁw HIEGE étxn%nﬁl g Eatﬂb'%n@' G B! fhdBbE S g Lgﬁc Yene alleles for

I C sequence, currently enplo
identi fydigh@ahstic Ilmidnﬁh&hiﬁ?eSSIrEzﬂl cHSCS ta&psthMm@dmdaahﬁdrltmy phi‘}ﬁ)se must be highly

specifioRGLiZhD TSI A Pl Sroush shogd it b oSl TEgvely simple in

applichG&, 'aﬁ@iﬂe?ﬁerﬁfvet Wﬂﬁf)N%e&Lf@t@E%ewaﬂﬁ &:ﬁoﬁ Qfstétﬂ ¥y MR necessary
process of l'ul'ar replication ere y anplifying

that ig MSlmlumDuglf tq detgeta poglyrmclleadt: |(dteatsbqsh adewompleendes) because one
ture such that th ti
target Tedhb SR Boned £ iOERE lRetionR Ay M b e Pfetid iR gause widespread

discasexception of that of a short-chain DNA such as an
oligonucleotide) is carried out by enzymatic nethods
Nﬁ) wmp@hnqhwrmﬂy weistsgdbaticgn deteel dirciady mmlwwé@,cp@ced\dlolecule
d dt f i
ofa sp cﬁseg gezlg% »and s ﬁ@ﬁﬁlyrgnt \ dée 2}2():1 erget?lﬂas ~0f ﬁ)ﬁ XnFef) %‘? %eps which

amplifahe sias, Bécaﬁﬁe?DN%hasdﬂ,nﬁﬁ&ré’Iﬁ%bﬁiﬁﬂ t&m&l&%ob’i&)of it§¢1, St is possible to
nmet hod provides a geonetric anplification of target

use anygVEEQ IR cHipn 8 |t%¥gett8ﬁ@mﬁ¢ tha{puimies theyy vavormesash 8t epbjutar
e, BN ST B Borytac AR e st

that thepwerry Headgpeifiet withsthé agjuired admitivitym ng and strand
nt t he nmer ase. hes hods are
Mt Bg@%ew& s (Wéﬁ%ﬁég oSS @ﬁ@@&éfsuﬂh?seaél
ohgon%t:ﬁ‘:@ﬁde)‘?@@ﬂﬁ@&b’ﬁtrﬁgﬁzﬁ{w@c R eeiehev B ENeA l}&BSImerase is used. The

Detecti'on of the PCR product can be nonitored
most wiglaspreddnmethod used to achieve this goal is the polymerase chain reac‘uon (PCR; as

described in detail in U.S. Pat. Nos. 4,683,195, 4,683,202 and 4,800,159). This method provides
a geometric amplification of target molecules by using thermal cycling and a thermostable DNA
polymerase. High temperature is used to denature (separate) the two complementary DNA
strands, and then lower temperatures facilitate priming and strand synthesis by the polymerase.

PCR synthesis methods are thus conducted using a reaction that consists of three steps, each
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vi a degradation of a downstream ol i gonucl eoti de
nmedi ated by Tag DNA pol ynerase possessing a 5 - 3
wewpnsgi4ense activity (Gel fand, 1993) or by usP@ig1m009/006280
: re | &t 1 0g:
OCCllrI]CIIll%%t ecrﬁgc?‘%{a tén@& ?é):}ﬁ%p ?nét%‘glng?éﬁ tﬁe%%é qgilﬁ r an egt%ﬁ&&n real-time
via degraﬂmtdcbtf d)f@ﬁddvﬁmrezimtohgorR@Féotldaﬁiedﬁfedﬁgﬂéﬂﬂ)l\lhqiolﬁthGMpossessmg
for the anplific det ecti.on f RNA targets.is
a5’ — Phexquaglepscectiy iy @é@l Q?%s@rbx K PO%Q%@terwteﬁz dye that
ﬂuorebc%s iU BahicR8 gplfl otnhb%clD @t bib-SENEEFBNA. A modification of the
transcriptase re t|on escribed in Trends in
PCR rBaccbtoecshlnmﬂla)@yt allp@vs Ta6tht Eﬁlp(lﬁ%ib)a anfhletcbasn sf RINAt thgeRGRthe

reversg PR PR E U RO e 1 el s I psO BbEpPon R Rk Cind a everse

transchiftd§d Radt¥onV hd ddserivdd idNMRbids)h BiotbdRoloal IRd: 1461@[3529( 1992).
acid, followed by detection of these anplifi

fﬂl@ besds ef the RCRomethad v cqthmonlygagbenahe ﬁﬁéatfmcdw%ax@mgnosﬂcs 1s
that it aﬁhl?veg%ﬁ’e ? rlgél ]éllgc :)I?Y??gﬁ ‘E?f SI ?n?%mgﬁfﬁ}ét%?t%gré%t nficleic acid, followed

by deté&ﬁfn&fﬂthesé fhblified prodoets. MeEdioest, Mlgasl TIAin Réadoh WWOCR) achieves
ol i gonuc] eotides 1n the presence of a tar

et
amplieAion OfBignlry SEIoaIIc MR8 qonffgmml@la@g@e PEitsell (Barany,
|
1991)51§ﬁ§f§g§edb$rl§ AN 8@;@(‘;&0 p &%fé%h& Gk G oérQ{ e 8@&&%

I cation
complementdet @einid hhadesilting H@terhfdrlyl Hebamsmhb tceﬁhp%n&ﬁaﬁﬁ oligonucleotide

for a s%lﬁglg))g?rl aqgel&;ﬁ}qsééggtlng e;t%g %}rtll%ljl%lf !L%?RT&% I’IIIZ thl tec ion OP t%e sexually
transnPQI bikélsk Ohﬂm{ﬂﬁa 'T‘l”ﬁﬁ@ géld%ﬁﬁﬂe@ﬁ@ﬁy sta?k’l@ (R®chd€obas, Roche

requi rement for the repeated cycling of the reaction
Ampliget pleterkithi gh and Iom1tenperatures - for exanple, the

ycljing of t er.at ur £s to faci ate each r.ound
Briphel eh R LR HHE S e er hiraafirn UE s he repeated
cyclingRf i&cEaRA tefwRERighlhR 16€achp&RtusSE RRtkAnIBAREERNBg of
conduct ed using di sconti nuous phases or cycles because

temperdiercs talaeilighic pachrewnd ¢fd@@ﬁlatg/dqné‘wp%mata@d @rigpr gerpahpg/exfension in
the ca bc?fVIftR % reacttl%ﬁ s?&%xgqgﬁlelt’e?‘ % &9 (ﬁ%?ﬁh us?ng{oc{3 gcoﬁ{lﬁn lous, phas s or

cause ase
cycles&féda@b s Ib@aamagerdshﬁzt@my tlampeltame e@iaesbﬁbécemaé etﬂhlys the methods
change the incubation tenperature. time | ost

take l%w%@tIfreﬁ@f@&ﬁ@@é&ﬁ%&hﬂf@%lﬁéﬁ%%tsea%plgﬂ% potlrdedined énc{ o because the
equlprﬁéfr‘ftln% ateld fhgnn UhREPEAPESRES. TIRAME Bst MGid; usting
ey

use of pen er mal cycl er t at ‘can accurat
tempemﬂmmsﬂcrb&ealmprdpoma]m gethotcytle npmbed b aklitdve |thet prn&sse'ﬁheqmre the

i s specialjsed equip nt t hat |sﬁglff|cult
use of @ ex ?@}Veghern}% aqu ﬁltrCég a%mlra(} ‘fl’&ﬁ ‘@die ﬁ?ﬂﬁ@r(’f temperatures
over tiP phﬁs isPBSLE @Eﬁu}ﬁmeﬁﬂhﬁ 15 RAHLEIERERni i@ Sse! Qﬁc&%hﬁﬁres an

precl uded the application of PCR-based nol ecul ar
unintegiuptpd gowict supiphy . Senstquotlyy sles tagmiremgnt has largely ppwhsled the

ati.on ch.effort .has. been expended to

ol g R e e iso B PR RS BTl ents ¢ o

D actfRse Tthethiss nkiRHGR] nﬂﬁshh edsrt geRe badn )éxﬁéﬂd@&i N@t Gevelop single-

part of the thermal cyclin obl em by using
temperﬁéqlryr{@pg@gn@lh ggulgplﬁmsttgﬁ@@ggﬁy Thdisethegmal methods generally eliminate
part of {hﬁg\g?r%{ﬁ B}ﬂ&ﬁ%ﬁﬁ@ﬁl}@ ﬁstnﬁgg gﬁﬁ%@&&gﬁ% sn}eutﬂ%[nggysly achieves strand-

displackenait usidd Isﬂﬁn@-"syﬂr[lhes@( atiptebs efmeued thsohdrdr el i dighi-eemperature
aci.d anplification nethods include the ) ) )
denaturation step. Examples of such isothermal nucleic acid amplification methods include the

strand displacement amplification (SDA) method as described in JP-B 7-114718, and the various
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strand di spl acenent anplification (SDA) nethod as
described in JP-B 7-1 14718, and the variousnodified
weEDhaInshbds as described in U S, Pat. No. 5, 8°dr/B82609/006280

modit%%ds@}gl%g%&{sf %Sg@é&i@a{g%”%g@% 956@‘4958131 QH%‘PEﬁ%'te?Hﬁlonal patent

applichs@t b&lbllmho]ﬁse 00 | B 2fl oy Wb ed5a2 71180 fandaWiO) 99149081) e@thércisothermal

nuc* aci ds. i ncl ude thg sel f-sustai.n uence .

reactigns,|or 8¢ j3gmlilisadn RESAsALIC MHeleituafids dn Hedt e¥fliettsiined sequence

rephcﬁﬁﬁ’l ﬁSﬁWﬁétﬂd& qhd ﬁﬁcl&%ﬁﬂeqﬁ@ﬁc@%s@@ aﬁjlﬁﬁﬁ&{tf%ﬁctNA[SBA) method as
Japanesé Patent No. 2650159;

describedams dapqmlbseo Rateed Nat €b5ah; |thc ctalnsccr[pt(oﬁM@c)dwtedl modmﬁamtmbn (TMA)

rep

methog fpdn R b3S S spEERE Aot rTedt morarcoe BOYE 2710159 A

methodYdit 1Q@t§ér$m@fen ald gamicisesat drdglidchudiRstdd Redhbskrbdd. 1% U.S. Pat. No.
Pat. No. 5,916, 777. In the reactions of these nethods,

5916667ynucleot|de synt hesi s, commonly including steps of
ension fr and/or the nneal i n

?n {hﬁer?ac%gn tg tg]%s& ngetislﬁ aﬂ%lgtcllu %‘&tlgﬁ SW es1§, gam n?rmt:lgdmlg steps of
extensﬁ)cﬁﬂ gomal priradrgtd/ é‘t&ﬁ@l eneelif©bf Opeeleby a@Xﬁg%lStlrzﬁfdeﬂ eRighsion product

the prinmer, takes gﬂace in parallel in a reaction
or to 3 Qreiiad tarert seicaee Bilowed by skigRsion Erpehapumer.tipes hpe in parallel in

r

a reacfb TR G BAL A R R BONE A Ly e L) BehAE L holication and
reducingwedctiey tumk V@ Hehethd vhfimGuhétiiodsf d1ffen mrgely\tmho\@ nhandlve the

i nneal i n uire onvent i
difficylyl R n lé’Pé‘Pg %%a g}ﬂ%\murrﬁ? E)ﬁ?%VﬁnPﬁ%‘t g’@% “?‘H@n@ﬁﬁ
1sothef@&lnﬁgleicsac"i’dqarﬁﬁlmltﬁn ﬂietlﬁﬁﬁ%ttﬁggﬂmm\éﬁ‘ﬂoﬁhs 3506 1@(’)\{’% t%ms in
finally amplified. In the original description o
whichdargar QBA i dichky amahﬁcﬁ slaqhmmgnf@ah@br@tloo wp Sere Iattalgyt nuclelc acid

th f) | | | fi
soqueed G EHBRETS PO RRa ETF ke SOG4 DU v ylsiasgment of
doubl@&tehnds LERE AN A QBlyRRGRRWGH @38Er ctidendBhRPhsé. AN @Bod requires
four prinmers for the anplification, two of which

four pmsts f@r the amndifigaiéen, two ebwhishrshauld be dgiznddda centem 4 weognition site
for the rl'é‘saftr{cf 8111 er'lc&)(%; &easg nglg@ol)%létrhﬁgg% ulrgpﬁ} ngg hf) 31 gﬁgggac%?grtbonucleotlde

triphobpa@einqauge idritieiss asa aubstthis oD R Af QintHIMNA 15 g @BihtidsD An example
'arge quantities. An exanple of the nodified

of the @w&@@d dronyieh@eweicgads frripbh%pélpmvé@ ipdleage methdde gean (a S)

ceoxy TRORIHE b inar o B SRE oL AP R BEC B uf pethe o

positi® isRGSthdei ¥ o s%lﬂh%P ht%ﬁ{f@a‘) bynha 1&H{p%|Peron%tf omg) %koxy-lr—fb%nucleotldes into

I ncorporation of (a- deoxyri bonucl eoti des i nto
the newémbyntisopizet esmpbmentanpktmmdmfﬂrwprsneramdtauﬁng the rpnmgmlron site of the

.containing the recognitjon,site of t estrictio
restricAR SAIRIUENRY TS enaphwm}%%% Fclsatage o b the

endonGb18AAERnRYuBAL] dﬁﬁhér’éﬁn@ﬂ&%ﬁﬂ%hﬁﬁéﬁse n@@@%ﬁ%ﬁ@ﬁhﬁodﬂﬁ@@ strand,

restriction endonucl ease nicks only the unnodifi
facﬂlt@tmgaﬁxdensmamf ithet mufmje éx peths ingrk st aﬂqlehqéwemteoﬁihe gifand to the 3
side Oé&le §]]1c letgfs II—{(W} V(ﬁli dl o Iléa%g%% 1tli1 H% uét% égﬂ% dlﬁecF
deoxyaibsRGI M ad tﬂpHopraE@bdéﬁﬁle@f)rdbl'&nﬂQdf fhie @€hction is to be routinely

deoxyri bonucl eoti de tri phosphate becones probl ematic
conduptedy fige cxamaple.ias gegetttoteﬁerr&mmﬁ& {hedperapigisen off the modified
nucleo%lcf?l nBcheas {2 8% Sg net I ot1dgli11{t% M d rorl{%%r) gled ]ﬁ%ﬁ frasgn%eﬁlt may abolish

Incorporati nuc € Ssuc

the cle(aaalﬁ)nydﬁamamplmbpm ﬂr&’g&néﬂ“ﬂ i@thtahRstaigRd édddduddRe, for example,
fragment may aboli sh
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the cleavability of the anplified DNA fragnent with a
restriction endonucl ease, for exanple,when it is
WG awpasuesl to a restricti on endonucl ease fr agneeit/IB2009/006280

sl ST 0TS ORI o R

andy@mpllflcatlon met hod that uses a chimeric prinmer that

gﬁ%c Onpos §?$ @&qm&iswb%%eﬁﬁ %ﬁgg %@%ﬁe@ﬁggtﬁg amplification

methohqga?tus@st &hﬁeﬁc ﬁﬁkmhapﬁ coM UQSengﬁtRNMnd Z)I\g’g’ §n(§lza3s a@@g essential
S. Pat ent Plcatlon Pub Plcatlon No. 2003/0073081

elementad, girueturo 1rawbtch &INAppposttatncdnt lehst @hihesr itarnDNA/ RNS, Pat. No.

7056 R bR U ERlenr SpRlia e PubliefPn S A FRE PR BIHET melhs

applicR@SEOM chRBid DRIA/RN PSRt dnG bt P EPA2IDA kedidnsfeme. The
the use of a restriction enzyne that generates a

modifgd- Sfﬂ@melﬂmdfﬁg d@mﬂbed’ﬁeP% ditermatioshaateat dnplicatgon publication WO
scrlbe ternational, patent lication
99/09?1e1btieq% %u% gg(i%(al ?,nzatlljlle rﬂés erate%Q 80 Proariud [ng.¢ enfi The
modlﬂeﬂﬁsm@kﬂeﬁhdﬂf asichd¥iie8 in PO InReHatibed p2iA¢ appllibatbnasublication WO
described in PCT |International patent appllcatlon

95/25 hifbeneizesi tehusno o lagdae Pasy af PagcishEhqpedised $DA mgdod as
descrlgg%)l(ﬁﬁ"{)gnﬁ% 11 ng{tgr%taa.?gh@attloh g?ﬁltlc E f4|9gg Klres the use of at
least tWBtphﬁd oflpsmeishaed ai lvadtlobe ni%dtfmdtdeémahbcmatlleﬁmde triphosphate. The

modiflGARA TSRS LeS e A PR PR b BraaAN Sa8u01 35417
utilisc® 'tlfékac%ﬁ oﬁﬁrraam @N)A oBrc8QuRLanghh aﬂ&lﬁﬂc PRIk Yo nicn%e strand of

strand havi ng been“synt’hesi zed ih the presence of
a dould &J3tPandeh iDEN A& hfeacty i ‘uhai syragd ha\tmg beealm;l'omepmdmnnge pict@sc at dUTP.
This O G RRTOT T RE S P g B TIPS orated. In
this sch8e, ddusimettl AR hlie of HEUPENEYTPLabe kicddo ﬁi(ﬁlﬁta% the frequency of
These met hods can be considered simlar to PCR i
nickingpapais.i Shesematpdsgan e cmrﬁedes@h%nmlm@ Rt éb@pemtw@fm soéar as the

sensit%fﬁ{gl?t%{gtl&u& tﬁé 9ar%(1f Il%l%lelsc a%cdc I C a pkfﬁﬂect)lgy {a%ggﬁlgllﬁcatloﬁ

tAﬁlotI&E)h}BIﬂfcﬁﬁd)n anpS DA a’f‘)@fda@ﬁl tisoth e ahl@llﬁeﬁtldnsoftaf[eNA target is the
nmet hod described 1n PCT International pate
LAM%WHO@:Q@F%W% ibPEEdnicatippsl pofeppumpication @%@tmdwo 00/28082. This

methoﬁ'@ﬂ{ q’é/ aase‘g‘git folf %If g %0 rgg%rgﬁlsE Q&tsegﬁa‘ﬁg&n hlsgrdélll Hrm ag intermediate

I n or ormanlnterrrE|ate wth
with lefmﬂzd ehﬂlﬁﬁlal 1S ablelte bt eamphfiadrpy b kiradl-diyplacement polymerase without the

t rand-di spl acenent nerase w.thout the need for. an
need f%h%%w.tﬁéawea@ée HFlERS ﬁ@g k% IS Sehetph he @ g scgiengs igmplified in
the foﬁfi‘ 6L he SRYHERGSE nliguAH! doﬁba@gnéﬁb bo8udiObM Lfoulengths.

het er ogeneous m xture of concateneric products of

Vae aophiitamgtdisircilhesabhop bi fpadiickd probes eidee idothermaldogditions in the

ERT AR R T RS

(Moleb®laPDRIcREdis, P P4 1-¢5) (B}f Win SN HpNOpraask aithRieg@Red Somfiementary to
141- 150) . By using nul'tiple priners with sequences

the mr@@lﬂpp@herﬂ larﬂgﬁhed prcmélct:us feuedrvippoling of pomenciedlic displaced strands
generegécp %?‘ éf)g%yntleqas%e qn Yﬂ@“gg}ngécfpgrea?ctlﬁg rs%ﬁn?ﬁe {2 anllcpu% of PRIIAS produced

rands gener ynerase.

increa$dsai¥oeattally eRCA @Aﬂfe&(ﬂ’(ﬁﬁﬂle dth@ muﬂten@fs dDN&ssBdi abkweeﬁ the
i ncreases geonetrically. RCA differs fromthe other
produgioh thegachon 18 p € PREALIET BN Of str¢tplzes of DNA having the sequence of or

complementary to the circular probe, and not the target DNA.
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product of the reaction is a concataneric array of
stretches of DNA having the sequence of or
wa@ovphizssent ary to the circul ar probe, and not PB¢EIB2009/006280

t.ar . . 6. t iali-sati .
R A S T
Chem{chb@b.qddpapwhé dépadipgnwdsac adshey thai wgnosVIP ecchasiaysg td batct a variety
use LAMP technol ogy t0.detect a variety of. bacterial . :
of baclgiigl wéf wral ,Ba'thﬁs@}énéc{dg&aﬁly,d%ﬁérqu%@{ BRYiEF apagifcular diagnostic
platfolth @Y% tHe dﬁgﬁ&lis?%%iﬂ&n&gﬂiaWﬁ&lh&i@oc{nﬂtﬁé?fsg}ig anJrW?oeae, based on SDA
di agnosi s~ of | anydi a trachomati s and Nei'sseria
techngjogrowrth e eestsictivasadonr SBANted mhadalyolyyg stiatdgya

i ct d | - nedi at. ling .strategy.
Al R BRSO RSB LR B B P P o
amplifidHioh %?;F]lii%éttigﬂ id the hitedaBlcs@mRUiif PRRbéRRgIhd KadidR AkSdemy of

0

the nme escribed in Proceedi ngs of the Nationa
Scienons 2ty S G- $99 @AEDSU.S.00!. MBEOA KBRS YROBEN4,580 @d IHGT Intomational

ponl ol g2 5 220 R 08 A T R

cleavad@dB bR &ME 2traddoftdmlctased daplek) ingchitd 15l 18avagenddted restriction
only one strand of a nucleic acid duplex) is achieved )
endongglegpeaviveh is ablpttarcebonz one sEanded thaprefud feracd figin em inigal primer
extendidl &%6. OIan“ﬁte cHbodindE, sﬁBge%[ﬂgnt(?{)m{dg %F chﬁﬂlgcatndf&%%gn Eésﬁmin the
an i nm'tial prinmer extension step. In on€ enbodl nment,
lincar amipé catentofsborn dEg@fuckbtiddsn dn ancdthexdnesliromty @Stietl ekponential

.Lhe linear ification of shart o]igonucleotides. In :
amplilicition é?acawﬁgﬁ%m {he terRP R sed frorent PHFASF PYFRART PP contains a
tanderh @§5ht mﬁ@gﬁ’ﬁ@ seqilbeet &R Rk e 58 8udtObercPfed Mbhidak template strand

prinmer extension step contalins a tandemrepeat of the
are abjertorperd Sietheetnp]atssicinds hat adt heppmedifot Birhenextetseh dndomeking

.one_tenplate strand are able to bind further tenplate
reactihs, i SngR gk SRy RGeS Apeiiie et & %Oéwgfesﬁ&awasem- In
contrali 6 KhNIDASAEhb@NBis rédHSn BERSfoAhbNS PteBPORIRIE tfat is sufficiently high

i ncrease in the anmount of oligonucleotide present. In

that the predugtstgenerated dragpihicrveiiagireagtinsdipsogiatd bemithe tgaplase pheand without
t I re i ficigntly. hi hat..t he. .. .
L A T
(Proccddiig0of thceNdtioan A didcing piSatctest 1ENd504-4h@U200D8 amEed polymerase
) for a strand. displacenent DNA pol ynerase. However, in
w1564H@F@@ﬁ@ﬁﬂ@ﬂﬁémﬁﬂﬁﬂﬁQQEWBh (Proceedi ngs of the
C " - . .
RS T ST 0 B AR EOREN S
from RACR iisvtht yse dfnetrioes DNpbmdaig prbtains hasndbéeprirmaglinddg hnd extension

.. the prohlemof elimnatin ermal. cycling frgmPCR is
w1th01t1tH.EerH‘§£ Hiﬁat%‘il%@%mpéﬁng @S\‘?@ %LX?@F ﬁgotqlgs,gﬁgbqnéhe presence and
absend¥ éﬂ'ﬁ'ﬁ{gl@bﬁlﬁid@@ bﬁ‘l@ﬁlgeﬁ%ﬁﬁﬁ! RiVeWebhRdd b E‘&fa@é the strands of double-

denaturation of the tenplate DNA. Helicase proteins,
strandbdDINA to allvev primsebiodingrandabbequentektegiing! Bris methodasinamed the

. bindin tei.ns,.h een. u tg separate.th o
ety PEnReRf Sl DA R I < Proi b o Punlcagon Vo
2004/G0%3 3381 REEYRING 1 5828 @NRc@BmbihALSproRIM A vE 81sHBBRMuskd8lsewhere to

Hel i case Dependent Anplification (HDA) nethod (U. S
cnablqpaiceqssivappinides af pomerribiling e fasget Mouklc-sbaurded omglsracidsd PLOS
pioloB008/ 51258 LSRR SR RLRUSHGR IR TR0 BT,
2005/l 1763 hgint Q00HDYEL79dpuUbl e- st randed nucl ei ¢ aci ds (PLCS

Bi ol ogy, 4:1115-1 121 and U.S. Patent Application

Publ i cati on No. 2007/ 0054296,
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2005/ 01 12631, and 2003/0219792). HDA technol ogy is the
basis of the commercially-available | soAnp |1
wriogesral HDA kits avail able from New Engl andr@i/tB2669£006280

HPdecnbloBy B3R bad 06 hECIRTS BRI Lo A1 8RR FiaForbdt HDA kit
availam&dfdmNewrﬁl{giﬁﬂBﬁ)mbaQUSAy eAt piesdns dictechmmlogy is only applicable to
amplificatio tar nucleic acid is to exploit
targety wetL%ang%Pf 95 éf% QHCI?éNKIg kff‘ﬁéﬁkiase which is able to
Qx%%ﬁ{e? rHydhttb @Elﬁe%e Hgoﬁﬂ:?fflﬁf ﬁﬁ}f}ilffbfatl@n gf Y& ct nuclelc acid is to

randed template wth the appropriate
explomtlwrmtlwlty eﬁquléNAemlpmelsaemwhlclﬁhs sble & gdmerdvasiuBiphd RNAetranscripts of

o givef Jpp o el 08 BB e hionT e bt Rgaaiaies pRSent. This i
the baé‘i@bh% sBF-sdasinbd Refehd réﬁlﬁ)c%ﬂ6§ esdratsthod\ehe Mé- #8d sequence

the transcri ption-nedi at ed anplification ( 8
based ﬁfmphﬁdatlonr(wéﬁA)erpbhh@@asedmtlbmhmdspmwat@éaiq ﬁ65 159, and the

transcnp aneSSm :3%1%19 e t1?n2él’][\912§2n}e'thodal th u?”as%)d as described in

Japan@@tﬂa’télnt o o¢7 1ohe9 @ulﬂ)ddn@q&@algﬂ’@rhﬂmﬂ alttﬁtaltgh #its RNARN A
pol ymerase / strand di splacenent activity. Wlﬁ) | e these
POlymﬁ@tSﬁ é@é“h‘e&f threQB seriicass PrisHLbRL hnglan .fﬁaﬂ% p@kymeé%seéﬁtr@d
r
d1sp1a§&§éé‘lt aEt?v n{}/a \gﬁ{lee ﬁ%gé@g@gg &2? ?5% Hgérﬁttg ‘?‘(?druaﬁ Islglr ) % E@tﬁes of a specific
targetissquenee Ithiiyenia}t asd lblifausted tQ@ ptodnc&:ﬂnaltlpleampdas odla reporter transcript that is
unrelaf;éﬁilctg Zﬁgegt%}g%? allécq@té g&g%ﬁhﬁ%&%ﬁ%@g d g%%%;nllet‘glqe{%ecllescnbed in Nucleic
ACldsqggé/a@CH@@t 5QRewhomi.hods generate by anplification a
ficirent anount of target nucleic acid of interest
:he abdevwndaiomed nmthodS)gemrstafoﬁflamp@ﬂbaucaragmfﬁmnt amount of target
.avai |l abl e nber o sed t ener
nuclelg aggtoz éqtgr’g[stgto gﬁ&wéiletec{l?ln { gﬁ@{en% ?aﬁgeg 18,881 laalg al:fer of
strate &MY Sr\é%da Bt ngﬁzﬁdlnotﬁﬁttﬁa‘!te thi®ould be most commonly
I mmuno- | ab i mmunof | uorescence | abel s or by gel
achle\@ﬂé)o'tusmfgﬁwle@,qtye @ ippnunoelabeHing, @prﬂpwémenceslabﬂé oykegel
electrcfgfhgfeskéokfégrg %ﬁeg&%&v&%ﬁ@g&ﬁg gl%g ?ﬁf’uo?e{sc&{: %%[Onatnce Energy
Transfh eF Y, Ialdweuq99$)c ERETIMRAIRS ubkEofl Squmane befebt Wherebiyn fluorescent
proximty a second nplecule - known as a quencher. One
mOICCé]é’rIF gusnepekben BYTERNHE FREMARSIeqRle i Wspads agencher. One early
e Bl B L R B R0 rsyiged
Broude260%). Herepleoreop nﬁgmhxele(quéﬂdm usealrveherm therihmmplmreemd]sthe
f the nolecul e brou t together
quencRerdEe B PPRGSHS 51&480%%1[1? ey By ﬁres‘frgﬂghtutﬂgeﬁr% by bassspriging across
the ha%mastéf? aRithd ﬁregéﬂi‘iﬁg 8F a §RAURNGRet {dABeROML s@nflis %ﬁ%t@(ﬂby
by preferential base-pairing and the conformati onal
prefereitzah Q@esrmpmgaﬁ@@hc benfbimairoophdwegasegatates thpdwahplrore and the

hhﬁh%b%/ ncr easi nﬁ fl uorescence. By far the nost
quencer HRe Py, NGERENE SUPTeH e of FRET is the TagMan system
By fadhe ndRP&IMMBLIGTsb$® a@hc@tﬁﬁiﬁéﬁm {s A& Thdilﬁaﬁ @ﬁs'tenﬁ (& ak, 1998)

anplification/detéction nmethod of Celfand.
whichrig ihezhaneesnens eh yhadisalnima gmplratidn/dstastiony a@ﬂtthoefﬁa&@nd In this

method%mﬁlpﬁ %%ng 'as ge%?ltmle%l%%lgla %ﬁﬁve R tﬁe %(ln?@ ﬁgaIHXbetlltég probe is
konuc gse acti er ase an

cleavediyi th@beotiuyledétr dctigity BETag DNA polymerase (or an equlvalent) during the
extension phase of the PCR. This requirement limits the applicability of the TagMan technology

to non-isothermal amplification systems. Isothermal methods use a polymerase that has

6
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ext ensi on phase of the PCR This requirenment limts
the applicability of the TagMan technol ogy to
W(mmwlmmwr mal anplification systens. | sot her P&il/1B2009/006280
I [
displafEhotR R Y3 Fa P Bl TR AR ol R 10 A AT R EoEhic b Hhese
polyrrléﬂiﬂ@fﬁ{ﬂbﬂml elecatd @s@\/lpm) protves asks will dot geﬁermb dacetaBlagignal.
probes and so w || generat e detectable sjgnal. . .
Howe g D berzo eptbiamabp el A A lamaé@%lerﬂ%wl of
FRET%EQ@B&%ME%uH&h&HS'”g the principal of FRET have been
docunented. Instrunmentation for real-tinme PCR usually
totrioineesition igtrealttinos POBrisealyccdnhinesesogacter ponodio flungscence

.wi.th thermal, cycli ...In. this ki.nd of, reacti on ch )
monitgieieh Stk 08 1t Righ et i GEREIA i TGy 2 sinete
fluore@eckinifshNk KARIVEhtag 6 tAB hlRRJIi§ tHabRlcah be 62 BEqksAHcation.

for quantification. However, such instrumentation is
Howegstpeuebiinssruaretationy @pensma{mcmqmmﬂ these net hods have
i St . achi eve uat eve
O AT e it b in S5 TN BEENE Sk IRl E YGRS ovels by

using @B6mbRaget oeMpredce@t baaed ddiva@ioaena Q@E@t&aﬁﬂphftémﬁcftﬁ mevat conceptually
proaches are enbodied in the nethods descri bed.

ap The
differgnit ppproaghise arecmbedisdi i ithesmethads desgalteds Bhe Bt appAgeht mﬂlﬁes the
s S TRLAL D P U SRS st s
initiatt hatrigrod duaes Slia'glblaﬂucfer signad frdinscdietreteset ofafiolomllecthhtese amplified

t hat ar ed i ndependently of the residual
lndeP?“&P@t@tOfe%ﬁg%)ﬂF{“PL‘&FgelBu ochen stryy 333: 246- 2I55u(2oo4)
3@{3 gMcaﬁ Bib&emidpy, 334- ﬁt%ﬁz%%o dina 190§, ﬂat7ﬁ8 qe&%fl'gb%nds 011,769

l'ication of cycling robe t echnol ogy f
descritj@me@pplngmm ofarygbng piobt mchndogﬂfdyyleh:yMng zdtaz@t modew actd by

TS I PR BT 0L Bl B0 e e

proced@%ﬁ@véﬂ cl&ivagi RPudthg RRA PR bBInkR gtdTehd goB&to e Eh@géitgéﬁerates a

NA/ DNA dupl ex at the chineric residues, whichis a

RNA/ B@b% tuplexatitbe clRagie residudy.avlacly & ?{ssu(bﬁtrétth EorFRNMA okt iFbydrolysis of the
s FrPSLBERPR EVRE LRI %, A D BPTRGgH 80, ALy on

allowd thoprdteao Unk@Rite @ADL itdrgetacrBBling d s@oal @rdbe taam@al, and trigger
and tr |fqger anot her round of signal_ generation. The

anothgrggyid ofjsagng! genserions Tha&rsullip? [irsaE stenakrnaplilatin aiing from the

degra(ﬁﬁ%n%? Q{eggg d i Rhctfol &R0 %?alg&d%gr }ekaﬁe toif' Qtspéc?ﬁc nucleic acid

catal ysed by the presence nuclerc

targett Argeilar s@rasagmhlaaalss beat eﬁgp‘lo?ﬂ’sasaal pust B@Rrgeem}ybmg@da@gy,aas
0 st rat scribed in Cinical

describsiii é)‘qu e @532 1865 1?%@%%%6> | ﬁ isiracigndhf BFFscRR el a
speciflyf t%%%lé?é a@d SRRChEd Badab QL ORMELG & AGEA-PHAUEAES structure,

I s to the formation of a three-way junction
includgitg the targe nuclew agdl; ag atl¢1®r vhggerclaotidé edrdaiamigd; phasphorothioate-
R L At L T —
compleREREAR! ol tAarfdhbeoli@ndcidoti @PiAthEfegRInl FoRIEkiRtiblhdonuclease

bei ng ‘partially conplenentary to the anchor
recogiiipy il enfémﬁseﬁémgrﬂ yneophege o dfuangkery dssediatiangy the reporter and
ancho? ngtﬂnﬁj gﬁ%? Sllcgvgscl?g@mé 19 ﬂ'le cok‘%ﬁesng%ﬁi é‘??%igﬁs?a{ntﬁ%l ‘:E‘urn this makes the

restrictiep @ﬁiy&}ﬂie raa@lgrﬁtrmhﬁfe deuble stragdddasigeting thcneporir pbiictgicddotide to be
t he conp Iemsntar%/ regions and in turn, this makes the
cleaved by the appropriate res r1ct10n endonuclease. The cleaved reporter ohgonucleotlde is then

able to dissociate from the complex, permitting the binding of a new reporter oligonucleotide.

7
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restriction enzynme recognition site double stranded,
allowi ng the reporter oligonucleotide to be cleaved by
W@ b@oapyrdpriate restriction endonucl ease. ThePCl/eE0ed06280
i
%%#%ﬁr Ag)é gaﬁf?)ﬂ(ﬁugg%e{r#) tI\:IG:] 925?%/61(2]%? W& aglfa?)ﬁﬁﬁfcaetnﬁonuclease to
cleave effasrteientalcp @usrdnine otd elel dd. aSludPaiceﬁ’ttprd’cmﬂy aredtingm structure
ubl i cati on . 2004/ 0101893 uses an apurinic

resomligg il 18RS ° (MO 2oRUT plisiea Lub A BRGI S P g pRche target
nucledilied, ‘Plfl tlfi‘s {dhEQE eﬁ@ﬁiﬁge Bf @R ﬁrcmé SOLER! r%lt‘ahl %Eﬁéi‘&tﬁdﬁr &F substantially

resenbling an abasi¢ site fromtwo ol I gonucleotid
shortet ﬁagmamtm,mld heocead Jnat:ze:nt)mpmgeabhys dmﬁodlah@ntcﬂ thgpgtrobe from the target as

oceury B VR FeqcOp st i opo SRy anta By Eabpafe FRERa

isothefrhAGNEAL $mpANEALBE REetb& tﬁ@ﬁre@%@@ﬂp@%bﬁg nlﬂ}élelc acid sequences is that
di ssoci ati on of the probe fromthe t%bget as occurs

describest lntNﬁ@UI@tHﬂeﬁOC®lé,abt5l56155§ ¢H¥loe s Thisseathdseesch e ednsing” oligonucleotide,

Whlchﬁ'ﬁgqtlﬁh%e ﬁalmzﬁtl Qt T&e%?%sgrq%lr esatet%re L8 Clelf) gc18 fzp%nges the

conforbtioRiof tEe blﬂg(ﬁﬁl@lé@ﬁ@d? %llbx‘x‘fmtghﬁh% cHESChd &leﬂfetl fﬂ)yhsﬁé tkRiction enzyme
Protocols, 1. 554-558 (2006). This nethod uses a

Fokl. deresulfire spilesd iibreatls decatalpiveche figentono fianaripotsa second “fuel”
ohgon%ﬁfegtlc?@%h hTJE oergr%g{ﬁ:f)gor?%%eaa[ntgac@gﬁ%hep lgﬁ%ﬁ? ??drglse in signal), and
allowsaﬂhhmMgmgudacmdend biml /el ehdeatslgsdjie tibgadﬂﬁinrdf ahother “fucl”

. _enzy okl . The resulting product is then able to
Ohgonéla@a{@% erfgolﬂﬂg@‘[é%%‘f A°45f198)- porti on of a second "fuel"
T IRAHE! BARbEE rel MHAD sEERSEATESVRIHIE HRIAR Q&H%em are

quencher (giving an-increase in signal), and al
docuntdngtd io IAI@ewamdte thewe IncerivitivdalHokiiomrd: 2&1%2&%6(20%3 and Organic

and Bd?%)g %nﬁ%@ase e:?:%ﬁ,]éZldS#M %llgﬁ%g E%s'%l er?glPI de Sent[] l(')Irs colorimetric
reactidrels @ﬂilhﬁlﬁd bot dﬁr@ie%@é 66a fa@get oMi&iuelcBting! Qﬁtﬁércth{ﬁ? géheratmg a
sensi ng" are docunented in Angewandte Chem e

Muorepqsnetiger! Monan HEH T-bewed sysiem2 87 8ca88anBobS) Malecular Beacon™type
hau’pulgrr@ adll lﬁglglécgéé)?% |1ﬁe19s%!1 q{av% atr‘[l.'ugfrfé’ré&q o5r’rB %ﬁ%ctgs%c?arsé ég‘%l 1)ead1ng

framelis tHerB’ poatodidla B¥odone: Hin@iagREeinthe stchndfc@@dn, and a loop portion which is
ol i gonucl eoti de, rather than generating a fluorescent

comp@msﬁtary todhpirget prEvcsisedn élyfsnréwpcq pf @ éargety he haipindgiopencd,

I G
freem? th use 8111{ g([/nldn t%{fao&lﬁ r as lérRérE _rg%cf 61181? glas 1|ng Qltahggtlon of the
1uc1fe1raecag¢rregthfus gﬂ&:ratmgtahlan&‘lespmit br oodonmemctm@raheRNAlsd ng used to

ite i e stem portion, a portiaon which is .
dograde) %ﬂ%ﬁ?ﬁ@n ioihE REseREe e, b ReTEE g, Ths PRwobsls Tesults ina
constlﬁﬁlefgl%riﬁ% fosbiRe biAlZeSte, dd6 it Richclink &Qﬁ@%@get hi&6iRGid. In the

he ribosonme binding site fromthe compl enentary
secon@ tethod, thamdesanctecnzﬁth@tatgeansctlat: jaoid pofmdashgollungiclirgleaaeplification

thus gene um nes t or c rimetric

ReAFEion RadTRElF bt sl BTGP IR o5t S Uit Fpptgment ofa
DNAyhd Qi ReGNERe btiilie Hradcded oMHE tRs& taGIfodutBé Multiple copies of

hydrolysis results in a constitutively free ribosone
the DNApanagvisrh & tugheptgiesord eodonimejiergasiionf t he t ar get

ngeteia 1?“"21?&2)5 I3 Ogle%_:lgglc gPe(?chu[lTEﬁlEHﬁ:a]t o%e{% C%][gaet‘eg%s have been
describe lthef aréﬁbﬁ DNA(Re#osti@as kiild ﬁorﬁﬂ’r@tﬁd&)thhé pblllyﬁferdaé ohxin reac‘uon One
contalnln mul tiple copies of the reverse co
reasorpfor gh aaﬁéwﬁﬁw AGispdemRal gHematieasiil fq/gwwf@'s@ﬁlé%l whsitivity, and

t he target t hus produces nultiple copies of the

DNAzyrme, which in turn catalyse a colorinmetric

reacti on.
8
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Whil e a nunber of isothermal nucleic acid
anplification/detection strategi es have been
waelemensedl, the area of DNA diagnostics is stiPCT/IB2009/006280
. r
speciffi LG I ods e BHAFRARPE AR AR, SRERAL Rauf Rl B33 Mmisacion,
and infsaie chges@impioyt rzryohes iaegres®nsiatlily btaylabifetspe@ndadrd kdyrces.
her. et hods e conceptual ly conplic ted and

O@arﬁ. iy ePéﬁ’GF%?PT&&eF‘%ﬁl%ﬁYW ablg o PWV r%égnéé%gh@%ﬁpwnd
detectfdhay %ﬁlgﬁé@g)th@ﬁﬁal ?thctlf)l? %‘tﬂo\ﬁt ﬁl\é&He!a@RJrQa %étqmc@ica&q@ﬁ rTPhﬁca‘uon

sources.” There is then’a need for a ction syste

&tk en bhjepr dthalpresing ambodimeshi foi g:ﬁonwrwarlt@wdatsematmg ongor more of

a.singl.e . otherna reacti on, W th need for
the nef el PRy Ok I o kN o g tbast 8% AFEE alsBiivagaces
inherdhh6r RERKEMH cu@ﬂéﬁﬂ’ﬁ hViBRblUECHAR SO R B cd P PRIVER ABeHIl BBoice over

one or nore of e needs descri bed above, or to
existingappeanshesor anel i orate at | east one of the

di sadvant ages i nherent o in currently

avai | abl e t echni ques, épﬂiﬁf%?gast provi de a usefu

aheim&hekedeserb&d hé’tgtoaﬂlﬁﬂ@%Cﬁ] esomSIVMAR adhén Rt Br@dsnt of cleaved

described act to nediate a geonetric increase in_the
polynygieniide Rpbe IaiEtonal g rigatadt ieaweisEpel s desvagy eﬁntﬂ@gered by the

S t I

preserftp IR GIRPRRI R SSARL ERUBHTRaSY hhLRFERET B number of
coplesCOfl mgmbmﬂtdfytharreve'rw eamplchtent bé tinuphedbe iofal@o p¢lﬂé\fedf Thereby, the

nts of the reverse conpl ement of the probe ..
metho&l C%% 'f)g gthe p F‘ﬁ@rsé 8§ ﬁetf’ﬁégpr?é‘(dh%@%%‘lu%e Gadef 1?‘8Lerf1ﬁ’é conditions
by eltl?é%rrﬁ&ﬁﬁ)rﬁ’i tRELIRS AP B SR ﬂoB@Blgﬁﬁ)nﬁ&‘?dgeﬁﬁ% %c&ﬁﬁlﬁﬁnon of the fragments
I sot hermal” conditions by either nonitoring t
ofmvmﬁeamagbnmﬁumﬂﬁnpkmbdanr moni toring the accunulatlon

f e ver se conpl enent . .
Asr YTt ol ot e oA TGy STRPGPRy PV dpethif for detectng a
target @ﬁ@éﬁ%ldeiﬁ‘acsdmwtheﬂﬁ@tﬁbcdﬁl%mlﬂgahb o@p§ & detecting a
target nucleic acid in a sanpl e, the nethod including
a) tp@vgﬁ@gt Wplg)cop‘qaguﬁlgﬂsn@lqastga@ﬁpcl dargeinnedleir rigid, where the single-
S clgic |d where the
B B G P O T M e S Free o
b) tproviditisa ni@hoﬁhéﬁ@/pdllyﬁ@cléotﬂﬁlﬁ)@dilﬁﬁhau&(ﬁgynUC| eoti de
pr obe |nclud|n 1) at least two target binding
dBnai nat lsashAvafaaetjnding demaias éep@raé%&é)g@n@sﬂ@%émeawgea@lement or a
domai ngSHsEERldRfle 1 PullEheastatignagation, or 1) a
target binding domain an py o | east a portion
ofi) t hea tapgdtinding demeinamiddh spyartat B:dstbeypmmm of degerget nucleic acid
cl eavage eIe nt or a domain sysceptible to. nuclea
degr ad3PREYEY BY acBiflefst .C[%V%&?ee %‘ﬁ%l & BidoRaifoRECENible o nuclease
one cog%yginhﬁe nmonomeri ¢ probe, d) contacting the
sanple wWith a pol ymerase that binds the target nucleic
c) acmuwbmgmmaﬂmnﬂhwnhmmUﬁﬁmmmnpmomEOdengmnnhespzés a

rev C nt of the non ri.c, probe, e .
G AR MM S S PR ERE B uEoshE U el pejd bound to the
ChRay@ctid Brobb ah® aafh&i RN a8 rel BMPment of the monomeric probe,
e) contacting the sample with at least one nuclease to cleave the nuclease cleavage element
or degrade the domain susceptible to nuclease degradation in the now duplex probe, and

f) detecting the cleavage or degradation of the probe.
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or degrade the domain susceptible to nucl ease
degradation in the now dupl ex probe, and f) detecting
w0 b@gbaayvage or degradati on of the probe. A f uP€TIEB2009/006280
] [ e I
R A T e

probe tiadlgdds anuedsebne agpydofinatecatnutlersicidnard avfeystafnet @pgeif target binding

bi ndi ng domain. An additional enbodinent is provided
domaigherei n the geometry of the cut sites is such that the

nupbey 1tf?)fnalp<§f115(ﬁﬁ1m91’1‘[% %m\}l&!ﬁ? lllé}eﬁlhrﬁe g @f {AE QAUGEES is such that

I s reduced. further enbodi nment rovi ded wherein
the nuntber of mﬁdgmcleonmgm &@aﬂewmgmprodﬁrﬂs prredtu@ed S det ect ed

e otieT SRBEREBpRoF BT T WERIRTe OFNagh T Aroaisn of the probe i

detectE@t ke dﬁuoréﬂ%el%éd ' édl&ﬂﬁétrﬂcs nféﬂﬂ)‘db d eRhmMABIOBIAAI tihiSthods, electrophoretic
cl eavage or degradation of the probe is detected Using

methOdamﬂiU lédltZ@tmrmttbg@S Any of the follow ng enbodl mants
oY L3 (ﬁf 1? Oe%l Esggr%g n\?/hermpﬁﬂég s eta(yi vg%f ort (Eg?gr%'c'l%l )il ttI S Rro(‘g)fa 18 detected

using hi®ppfeabehnotsyl ts in a change in a signal gener at ed by
a detectable | abel or labels. Alternatively,

Ay élﬁ‘efoapwaf@gernélwaiﬂm@ﬁs BEY fRRLY 37 8Beokihe awcaaf él%ﬁ mgfhod.
I

?1{ gl%{ TS e%ﬁ@?%&gg t%é;ﬂgﬂ% eg{ d% %)H %? t%ﬁ)?g‘[?e 1‘3—5%]& ﬁ% change in a

signallgen@ntcd éxy acmlabﬂehhbelhﬁrhgﬁls m1$ergz[tai|elyo the deavdgd elcd@dadatlon of the
[eseace of conformatl o‘?ﬂ? chan e is indicative of the

probe gllaws delection Afpeoprpationd change b 3G OfHsT {ivan s P lep fophoresis or
nanopBfelc &R e [ e&ﬁﬁpl@omﬁ)gﬁﬁér%a@' RREhGRE &l or the detected presence

det ect abl®e [ abel ahd a maski ng group or groups,
of comﬁhmaapnaltmmgl 1§) nalllcaafve phihe getsendealltiee fasdpehudlsic acid in the sample.

3 B TRGAmE e BIORGETIE PR 5 o3 ARiEKi2p T g hahasking group or
groupWKje?emttﬁ@s@hzﬂ RAlthOfetbdigh16 @R lsaihmenitiRBr rbifdcfh@ieRLtable by the

by the separation of the maski ng group or groups from
maskipg grquab)&en\/;h@ mqnp@em peabers gﬂtzmt obeother wpeslsy/hg signgl of the detectable
h n r. b r
label %e&%lth 1?&361 !1]1131‘[1%):’1{1 ano gquglalrl% ég(gug)r grgg%uéés ?r%\tl\l}'te}}eeliagel when the
monoinBec fiohaad clafveﬂhe detectabl e | abel is di mnished by
t he second group or groups when the nononeric probe is

& aather. cnrhodment s MoRpBETLFrRRbC CABICRrisiRstabie j3pelamd another group
or groﬁ@g r\’\}h%lselﬁ R s énamf fhe %@{e Bl%qﬁt?el\l}\ﬁaﬁhﬁﬁhe%ftﬁb @eéoﬁ& group or groups

bl nati on of signals c anges noneri c
when fircabendnseric] peatweid clehmedanot her errbodl ment the nononeric
robe is dyal-labelled in such y.that cl eavag

ThéBIE ETERUEREL e THMIEESPIODE | GEIDT DY heT ptpﬁrﬁeg?tﬁc%ble labels,
whereffﬁ'ﬂ@ %Bmt:)ﬁﬁﬁoﬂl 8f Qgﬁﬁ@&f’fﬁlk@s WiferthE ﬁ’fon%ﬁ‘l%fﬂ: ﬁFJb'e ‘?sscleaved

including but not imted to enzynmatic | abel

ilmramotber] catteidimend, thé meneftia probs aeded-lataibled sn suqh a way that cleavage
of the E%ﬁ?gtearétg{esn‘gpegg}%?% ergsglﬁser%gtﬁ gc)et)eofn ghn?anrrrl%p i CdePercPa%Fe by other
chemistries including but not limited to enzymatic labelling, immuno-labelling,
immunofluorescence labels.

In another embodiment the cleavage of the monomeric probe is detected by the generation

of a reporter oligonucleotide that is detected by any of the above means.
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of a reporter oligonucleotide that is detected by any
of the above neans.|n anot her enbodi nent the cl eavage
w@Roovhas4mdnoneri ¢ probe is detected directly bRCTER2@HE6280
[ e i S, :
haater SbgBRtcol R SEEVAR GPIneShBROMERYHHRR e detssed directy by
metholds sa¢toddbut wnoditademt gd kccpoplgiress mitleidacid égbtidieatioivyr nanopore
e traced by nonitoring the accunul ati on of
technQdpgigbnucl eot i des corresponding to the fragments of the
ﬁ’ﬁ %Qgthér EABSdinfenf ﬁfgjhﬁ):%l?égg 14 ftHQ lf@e@:ﬁoh r}ne{ %e ftﬁa%&& ' ?nmomtormg the
hi's nonitoring be achi eved nber o
accunmllett@nn afi ngonmltmdl@s ogjrespcamldlg: h@mhst fragsentst rofotte probe S reverse
nbodi S|n L e- st% nded target nucleic a

Complg]a‘la]étdpli ufeﬁiems Te@ 1qnn any 1%%%50 Atcang achleve% by iasnumber of

alterngthvegh&hsdolghseddtabagiriqucl eic acid is generated in
the presence of a second target nucleic acid. In one

émbmwm’ecrﬂlmﬁmthgéq@ém@@ndﬁd tanget naelgistactiis pédas! tadhasampde.
aI]i f)t he 5 1%%Igtn%%g§1ﬁ%lﬁts cﬁeg({a aCI d esfc Ea)?hlg 1%%6%%52}‘[64; {natﬂe presence of

a secdﬁd&h@btcmﬁ%ld aéiddirobnd aﬁb@cﬁﬁleﬂtdthb &é@%hcé’l uttﬂﬁit@rgaf:h@blms acid and of
different. Preferably the single stranded target

the scaend Brect Awplgiq acidanBicaray- by aﬁuaﬁémﬁngmhomeﬁ*e rthg gequence of the

target hnaeﬁgage neﬁldtci%ﬁ&egec% e? Iél?cg%lg 'ka}mﬁ d? Eh?fe?l% 1 h et 2 zc g L Id mer
ﬂ’ﬁaffgablyl’thﬁ bieple saandbd thﬂge’pﬂi@ﬂe&c ned 1segdmeti]ltemshf}t sinding@®f a primer to the
éar get &gcle|c acid or the second target nucleic acid

second Larggt auglgic acil an or gani sm to be detected or anal ysed
@&%Fa’ﬂ% 'El%é%%x‘?rﬁ&ﬂ gesu§ Hﬁlréctﬁ dle%vhglad bt BiRfie Rf th@ Ne&8Hdl fa¥get nucleic
to be detected or an ysed, wherein the entit

acid. i ncl udes an organlsn1 a polynDrphlsn1or any speC|f|c

TE granges PR tiabe e Fr BBt d o Dot Higg) micieic acid is
preseﬂt e hiy! Q%aﬁiﬁbﬁ iRl dReticfdl or ARAISEddan dtRE At Jide Qét%ueﬁég is indicatory of an

limted to sanpl es containing blood, urine aeces,
entltyé@lbﬁ\ﬁ@tecteﬁrmrﬂnahmd wheagiarthe patify anglades\anr erganism, a polymorphism or

any s]ge Sls&—I: RRhceD re%%n?qn J(h?tl(gn? élg%% nﬁl&l 1%16 Cof? 8tlhgr %ﬁ}i In preferred

0g en us t uman nom

emboc&niaﬂﬁatmebéa@mia saRphR)uder ar@zXBngcEgid:Lﬂ Iﬁauﬁm asludagt enl abt limited to
or viral DNA in a blood, soil, water or food sanple).

samplesicoprdniabindmiiine. fasey. aplies Lnpy w@ WP DRC PTG VeSS, parasites, or
food. t”ﬁ%t Fg\é{eﬁéﬁ%}g eleast Iﬁ%ﬁ@é ﬁ ods&3%He I‘P(t.ll fuch Qg h%l h Eénomw DNA

nucl erc acid seque ould too

in a hwoarf Blood sarhijhle) srexoptmus (stuak iag gacpd:mzd er IvrlraltIhNArmtthb«ibd 011 water or
t he thod i nvol ves a) providing a sanple containing a

food sampls)e- st randed target nucleic acid nol ecul e incl udi ng

#n bARL 88bodIHEhEhE BEbihiRGAY 8B&Gin hPBJLAhI Ly Bfement of at least
acid nol ecul e having a free 3' termnusor a cleavage

pmﬁOéﬂm@mgﬂJWCEhauthanmumntacted with the probe in step

&t gHou c{j Ee un. érgtlo((:)d %ﬁelltdmcs%n a?eels Q[lle reacgons taking place in the method, the

method involves

a) providing a sample containing a single-stranded target nucleic acid molecule including a
target nucleic acid sequence, the target nucleic acid molecule having a free 3’ terminusor a
cleavage site such that when contacted with the probe in step (b), the nucleic acid can be cleaved
by an endonuclease to generate a free 3’ terminus,

b) providing a monomeric polynucleotide probe containing
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by an endonucl ease to generate a free 3' term nus, b)
provi di ng a nononeric pol ynucl eoti de probe
W@omwvasyrngi ) at |east two target bindi ng donmaP@EIB2009/006280
par a I
Sﬁscep%ﬁg?ﬁ ¥\iv§taﬁ éé[leIgcggg g%g?iégg%a%lﬁgd'@'a n8§leé?se%?eq@§é%% element or a
bi ndi ndodamsusceptitle @0 nodyasotlicghddtdaseér a porti on of the
t ar get nuclg)c aci d separ.at ed by a nucl ease cl

eflbrent BRetPIREAR AAMaREd 5t Gapy b1t Begden of the i target nucleic acid

degrad apd'ﬂed 597 AR AGL 'c[&vﬁé%eeléﬁ@ﬁl Wdtoﬁlaﬂpﬁl?scé ﬁ)ne to nuclease

one copy of the nononeric probe so the target binding

domai nd¢gradigionhe si ngl e- st randed t ar get nuclelc acid
contactin

O ¢ ROSRR S B R e o SRR bl BRETAORE so the wree

bindinfghRnIBIEBS the sRIPRGranliB@ 2R nayBicheri séhﬁeglc@ r everse
conpl ement of the nononeric probe fromthe 3' term ni

d)  ofontsingathgermpisc vathca @elymemﬂeetbmﬂ binde {the: tangetcnvicke tabid molecule
boundf] tggfl?lggn%c\)gloft:l}herlgfp ‘t?easfflergrbeyn $ynth l easeaggve%%]eeg(}éngq%t%&%m of the monomeric

probe $téSCLR LY kﬁrﬁllﬁl@fﬂt&h@aﬁmdﬂ@gwdmdlmw n the now dupl ex
probe, wherein the nononeric probe and the synthesized

e r w&@%@gébwmﬁ mtitha deasepng micdense tp dspsshe aiclpasgsteavage element
or degrii® ho Hbr%ﬁmos (% Egb];e% %ﬁ%leger@gﬁgaﬁm the ﬁ{)\g Elek?p?(%e wherein the

WO coples O arget nuc I C acCl sequenc
monomhﬂlomcm@ dntehd ayrgbstsuhd I’td‘veﬁ’lg: comEemeitard Bdfpﬂtratt@d gﬁéxpose at least two

nucleic a uence, nalntalnln% t he sanp
copiesf|t Wair% g%qdfquﬂ)n&m glg(g%tslezg,} tvyichﬁo;g§s ah eeggb%:é guclelc ac1d sequence,
f)  aggiing tafg‘épbfﬁal %fdohﬁﬁl ﬁoaJlg@iargat ﬁgaelg agﬁl@hﬁbn@

target nucleic aci d sequence, and of steps f) and g
g) amam¢eded thosgeretatkova refetigon abkteps d)gatmd ¢) th )expose add1tiona1 copies

neas r detecting the.cle va e eit
or the gagt it Apmi Rrgl e i Chal SRS b S yieos) pubgies needed to
generd1@8 d6RBRbREBMal, | t shoul d be understood that depending
on the design of the probe specified in paragraph b)
h) am@@rmgtogpie@)m@( Pesdenvage p]élggtcotmmm@@lmtg ugh thehgrocess or after the
Kwe&@lggén glng domain fromthe cl eaved nonomeric probe
P and g4ast two copi es of target nucleic acid
stefivelddR undemicbl @ha@ depandthgr e &%l@tﬁﬁiﬁﬁhe {i’ﬁj‘bte s@émﬁé’tﬁm paragraph b)
nmononeric probe (see Figure 1 for exanple
abOVeaISEeér‘?’?a?’iR?é‘Fsy at loaglptvey caRiss b sthe dargel byldmg fiﬁ@amafr@@t the cleaved

monox?bﬁg 'p? h{] I%E]tdtv%]% ig0%f qgrg&@?ucqag 8}1@ @6h the cleaved

romt C eaved nono IC propbe (see gure
reverse)camplea)ent bfithe amorrmu&':rler]ibmm (mFlguret hﬁ)r$kapple)1)orlaheﬂn)1twely, step e)
are carri

i ed out seqguenti al si mul t apeous
exposGy 11° Y APt Bt DS dm e 858 60y Shie i isabes tareet from the
cleavéaltﬁ@}i(ﬁ‘lgﬁ'lc%r%'@(@&e Filrd d'®r dQ4mRbIB) Susceptible to

degradation |leads fo a confornatlonal change in the
b vireous hafoocimmﬁnbie thdeteps tag th Iyaracarund ent sofluentinhp dssimubliancously.

Ztﬂxznlggb aarl?aar(e{lh glahﬁhﬁ E@%%%soef t‘fll SRIcRdS gﬂegxga%gtelénqutUOF The domain
susceptible to degradation leads to a conformational change in the probe that can be detected by
a number of methods.

In one embodiment, the nuclease cleavage element includes one strand (the monomeric
nucleic acid sequence component) of a restriction endonuclease recognition site, and the

nuclease is a restriction endonuclease.
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nucl ei ¢ acid sequence conponent) of a restriction
endonucl ease recognition site, and the nuclease is a
WO e®bn3BT3 on endonucl ease. | n anot her enbodi NenkCT/IB2009/006280

Ttlflcén%%? 811118@(?'( A1, © h%n?lﬂélefs%mc% O ; a&)?xtat(lﬁéq ®ne strand (the
nononeri ¢ nuclerc’acid sequence c onen of two

monomest hudeicaidesedodise lcompensnecaiimid festiicBort edonacidasetrecognition sites,
nuclease is one or nore restriction endonucle : o

gl ﬁ'@ recognition site

and thgpugl et asr yore Eetidiop gRenusirasss: Mo prglerally

or s1té%o§t{e o@ﬁi%ﬁe@tat 99@ of rbo'ﬂm)h e JLﬁlBﬁoﬂsu@IC{Heotﬁfgebeﬁdﬂ?g domain and the
target binding domain and the nuclease cl eavage

nucleage rwmamagel\dmmuprhdber prbleyably,Hee resstiationtandoneheien ol mSHerhangs are

cyt n are arran ed to red ce the nel
afrangﬁéﬁ%é? s eahing e eredirad PRt et gt SieleoRdrS g h R the rate of
dissociABnIALIR Qo BSOS bAkdnesd.0f the two strands is

enhanced. In another aspect, a nethod is provided for

ﬂrn ehethei ¢ﬁ@e¢the maihdske rs movwl@élfelsmfeaamg dhgevmhercolepapies of a target
nucloid @Jln a sa eﬂKQenmethoqhe cludlng the steps a)

6 ABViTarR ﬁp e confg gIe stranded tar get

a)  Npeiveiitg acsadlplé kentginiiy engltersﬁﬁﬂ@aél tadde@ elucRUC heitlC thacdiflgle-stranded
nol ecul e having a 3" termnus, b) providing a

Hﬂgﬁﬁﬂﬂéﬁéﬁ#@mﬁ@PvﬁQ%Wé%ﬁﬁd@“@ﬂbﬁe as described above c)
[ be so the

C R Bt e e e e B 4 ar g
c) nu@itmtmgahé shrsE quathcie nthnoa@nic ep@@benfg) thbheargetphdingidbmam binds the
. polﬁnerase t(ﬁ% bﬂads the target nucleic acid nol ecul e
singlepgahded reehcldnasid seeeprobe, thereby synthesizing a
d) T BYREGHRCAIRL gﬁsn()vuﬁfa HORERAR®BA! GinBE le@tefrgé?rﬁllct@c dcid molecule

ternlnus of the target nucleic acid nolecule, e)
boundcmnﬂhacmrwgletrlheprebnmh@ew synthﬂmm@atremn@ o:mn,}blelasm @fothe monomeric

t he nucl e cl e ele or degrade the
pmbeg@ \fiﬁ 3t Ogabe ﬁ %%\@%ldﬂle ?Cél&eat i on of the now
e) db'&{tﬁ%mgrt@@@amﬂlé withl AYSHsNbInidMRsS BMBbS cttRe aldIOWNe cleavage element
repetition of steps d) and e) to expose additiona

or degeas] |teed@ﬁamt$esopatrﬂgletto Bigketish degredntion o4 noay denlenprobei ¢
D PlaMRRYIRE SunlPTS By FRETLAS: cfled] 8 TRl Oluditional copis
of thd hﬁgdf%iﬁdﬁﬁgldbnmﬁ@bﬁdlt&rg@t ﬁl@bllleﬁf acidl Nsequidichiethereby exposing a desired

enbodi nent, the nononeric probe is linear. Preferably,
mnow@ﬁéﬂeﬂﬂ&ﬁbnw%@@éed@wn@pﬁg donmmins is |located at the 5'

t preferably one of
B SHEagt e Mord ol T B0 B 2t T e &
e randthens eabddioreat oﬂletmendrmrgzeprdbe nidi lngad dfrafensbly,sone of the target

ated at. the. 3'terminus. I n on nbodi nent, the
bmdmrg@%%sewclpeéeﬂa@feﬁe ﬁemmlﬂssoroﬁetﬁggrtsmnm HBOTgelFEablyc one of the

target %1% BoRGind 1S RAURNCE (RORPAIRIUs 0 Ghe’ GISthE ItfrbOBinding domains is
endonucl ease recognition site, whereby when bound to

kwawdmsﬁ@dﬁphemamt t he nucl ease cleavage el ement forns a
lestrlc ﬁﬂi nucHease recog %Itl Si t tl%p ne : lei
{nstereld “ne ° UUSIEE SlogEeEendenetes 88? af %ﬁfax@&gmaﬂc fuciele

acid sé]:}iféh@@&ﬁnp‘dn@ﬁ*ty 808 r@&lA@Aendonuclease recognition site, whereby when bound to

its complement, the nuclease cleavage element forms a restriction endonuclease recognition site.

In one embodiment, when said target nucleic acid is DNA, said nuclease cleavage element

contains RNA.
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contai ns RNA. I n one enbodi nent the detectable | abel is
a fluorophore and said masking group is a quencher
w@apahba7df quenching the fluorescence of sai dPCT/IB2009/006280
r [ I GLant. roxi m .
34 56 BB Re WPieBtbl BbAI L TPoRFoRL A thd ¥nasklhy group is o
quenchemaapablt albejubndhgng thoritvodsceraragearicRudrapiedrs waien gelsufficiently close
.el ectrophoresis although it is apparent that any
PrOXIlgiY-hod for detecting cleavage can be used. In other
ERaR %ﬁ%ﬁirﬁ%ﬁ@%gg tb&atl€ 1A% eV RhAIn Al bethe "RhRAAS uorescence
such as gel e ectroﬁ%oreS|s or nanopore techng1ogy or
labels an gelsaliedtropkothsisl alktlapzblies epparers ulzdtiany ngthtdddorfieegmgicteavage can be
the nolecule. In a particularly preferred enbodi nent,
the net hod provi des a nononeric pol ynucl eoti de probe
EONG@ALNT G REMbRSSElchViet & ORicdddNdisig dRFRE NSicthods such as  gel
separated by a nucl ease cl eavage el enent or a domain
electregphorssstdrlaaopase tagbneageodayr mgmqﬂmd ¢apeblpwhirealidng the change in
1henu@r9?§ carrying a fluorophore and a quencher.
?é%erably, said fluorophore is positioned 5 to the
Ch e puARalaglyereRire® emBodBicnt, Shs aRHodPrévitl® Niohe@sEe polynucleotide
degradation and the quencher is positioned 3' to the
probe epaipageat deashizye tagget Bagmigslogagsssparpicd by ¢ mglepeadeavage clement or

. i r .
o donfEE BB 00 B NRLSR, o ARINIET BHOSER Y nygghors and
quencher. a sanpl e, the nmethod including the steps a)
rovi ding .a_sanp| e containing,singl e-stranded target. :
ﬁ’t&fﬁr@gfa, S%id fuorR O@ilﬁg‘l’sétl%leagn&é@%tc YR HRFRPHIE dgjgpig susceptible

to nudl®s€ Qﬂéél%dﬂﬁ}ﬂ AL ﬁleg%&ﬁcl?ér it gﬁmi&%ﬂ' 30) @k %Yéa@.hékg cl@ment or domain

nmononeri ¢ pol ynucl eoti de probe as descri bed above c)

suscephiet @otuckegsd degraslanpd.@rwicchversar e t han one copy of the

noneri c _probe, .d) .contacti.ng,the sanple with a...

o gHraSetd par Pt PR et RS Ltides Brid dy p gample, the
nwﬂMQQMQth%ﬂkh@Xgononeric probe, the pol ynerase capabl e

of synthesizing a reverse conpl enent of the nononeric
a)  ppebuling ensanipe gontpiging poglostrandasl taagayetucleie beiflc thgcsiggle-stranded
target TRUSEULE mbSL BYARS G rEQMPLGRENL containing at |east

one copy o ar ge equence domai n and at | east one
b) CpRyidifig 4 Alogeinelit paiiyhgcletaimRipiobet)s desuiibag bbsvg t he

sanple with at |east one nuclease to cl eave the
©)  neiltecdde thy walpAgwitBnegte Hrangne gapy aldibe PHBOmSHAPHDCS,

S i ucl: i R . | .
0 SUSRERLLENS ARy AR I L R BB ol
boundtthehgpmoa@sasrioprodé.tthe polymepaso cgsdlhaSsyathrplmpadeverse complement of

the mglré%fg?ri(g %l t rgtﬁ,é E:g3§]tctegilglﬂl%g)gttﬂ%g;}lggtog&%ig Iaglsd H(])?ecule, the reverse

complement containing at least one copy of target sequence domain and at least one copy of

used.

target binding domain,
e) contacting the sample with at least one nuclease to cleave the nuclease cleavage element
or degrade the domain susceptible to nuclease degradation, and
) measuring or detecting the cleavage either continuously through the process or after the
process has completed.

Preferably the target binding domain contains the reverse complement of at least part of
the target nucleic acid sequence.

The target sequence domain includes at least part of the target nucleic acid sequence.

14



10

15

20

25

30

the target nucleic acid sequence. The target sequence
domai n includes at |east part of the target nucleic
W(acﬁod/lmq:ijence In anot her aspect, a nethod is mvmzdw%zso

nuc Jétﬁ%r %@géc}ng ﬁﬁ%ﬁ%d; n‘glltﬂ%gldg 6O R‘lt ﬁesét dlﬁ% tﬁ\? hg]ﬁl fh(éopies of a target
nudmshaﬂSnabmﬁphyﬂﬂhm@hmdmahﬁh@tﬁsﬂﬁﬁinlng S|ngle stranded

target nucleic acid, .the sjngle-stranded
a)  ppEvelieg acﬁaalpi% ceRaning, sipelse granqlqde@r@t .lﬁ ﬁﬂg thg) single-stranded

target Bﬁ&%ﬁc%ﬂﬂn@ie@ﬁ@ﬁ%hgﬁﬁ%@'ﬁ%‘uﬁ@t' de probe contai ning
|'east one target binding domain separated by a
b) npﬁivehlsg actn@amagec globmeniconde prabenedmaisingcaplenst] end garget binding
nucl eas egradation from at .| east one targﬁt segyﬁgc% nuclease

domalaoﬁ%aw Y roRBHESE cClpTaBe aPEll Al 4 d9RREL SYeRt

degradARR! framd a@ 1&&@@ l@negt e@%quéﬂ&@r&irﬂalﬁ hénsSingidnefit $ld8e carrying a
det ect abl e i m ni shed or rendered

detectafpld dabst arbd elablsmg ﬁeoupawﬂ@mgl e signaliethe dbigctabladahsl iscdiminished or

rLobe is inta contacting.the sa
rendef ATk A0S bRl e RERLEF SR e RIS Bl it e
c) Sbmh@mgtth@miﬁpie o nﬁu;lﬁ)heh@ pa@ctedsosma yapeehindihg domain binds the
contacting the sanple with a polynerase that binds the

“ngﬁﬁﬁﬁ@@¥“ﬁﬁ@1@¥@ﬂ&é@éSﬁ%ﬁé@%le bound to the nononeric
?E&R&‘u ght‘ﬁg %Q%Biseyuﬁtﬂe? g)é y?ﬂ: S, tﬁ%fef)ﬁlﬁsq %gﬁ@c &L ac1td molecule

meric probe fr rm nus
boundl’ma)Cﬂhelm:orﬁmiedlcrmb‘&; uh@cbyt banth@igns e revcemml ﬁﬁﬁp’lément of the monomeric
nt ai ni g at Ieas one copy qf. tar ue ce donmain
probe aﬁ%)%ma}hq 24§ @ 6]31/@ Freets Pedtic pacy Irﬂ%Ie , Teyprse complement

; t t t
o T g e LR e i

dmnmdonaln susceptlble to nucl ease degradatlon f)
taJn allo etitio

th
e) aﬁ%n %(‘)tmtgléﬂt% % tﬁea@ﬁg@e 1Ty e[aé% 0 ?lezt\ﬁetﬂe %lga(se c?eavgtge element

or degPddRdhdGordARBLS ISl t@he8dass BEEMERN, t her eby exposing a
desired anount of the target hucl ei ¢ acid sequence. In

f)  spiaintaipmgtthe paraplp ée allow riepctitiph 08 stspod) duke)do pypenseadidiional copies
of thep%%%e? %?Acgﬁ) dg&aﬁr C%Pde 1a, Oegt %{1, r!alnrc]eg ) re{)e%sé Sk eatc% 9@& amount of the
S € ?eé%age

I'n separa ﬁUC ea

tmgd@hdﬁﬁﬁkuﬂkq&ﬂﬂenaln susceptlble to nucl ease
degradatlon fromat | east one target sequence domai n,
{matilhapashesraseeghr e ecthid Rrprigena 6@1‘1@@@1&6 pelynageptideryobe containing

at 1621?%?1% L &rﬁﬂﬁ?glﬁbtﬂﬂﬁtﬁ araRd ta ié&gg%eogl%}ﬂegfs%r a domain

e use OrT "a nDnone IC po ynuc eot
susceplibde td hedeab alegradatidrh&onhedtdeist @ne ch:[lrgbtamgaencﬂ uddingdie, the monomeric
the present nethod provides

acid. In a f t her aspect
Probeaa%ﬁ«gasdﬁep {eégwavﬁigﬁgaﬂeng.g&b@ together with one or

‘Tﬁpﬁﬁ)tﬁé}%%}géc‘t’ Qﬁe mRHOE PESid&X6H B RIRL 8F a Rlonshaké hbi§REGeotide probe as
Preferably, the conposition additionally contaihs one

described showve ipthetdewcgomoiptaiget hudi¢ingeida nucl ease;
In a further aspect, the present method provides a composition containing a probe, together
with one or more additives, buffers, excipients, or stabilisers.
Preferably, the composition additionally contains one or more of the group including:
anuclease;
an exonuclease;
a polymerase having strand displacement activity;

a compound, co-factor or co-enzyme to activate or augment the activity of the nuclease;
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an exonucl ease; a pol ynerase having strand
di spl acenent activity; a conpound, co-factor or
w&moenwme to activate or augnment the activityPOF/1B20€9/006280
§ C
BYFGERE: o PR aep AR Bl o F R el g gL e cxonuctense
Slsblﬁihfaai eompouip Bodactooerf aﬁélmynmtomﬂemwmugment the activity of the
activate or augment the activity of the polynerase. In
BMBMEEFCaspect, the present method provides a kit for
ql@tdﬁ(ﬁ_flérnﬂ &c@rﬁi@ r@s\%ﬁ:ﬂ ﬁbtﬁfloﬁgﬁ&klﬂié@ #hiP %Ypde%ectlﬁg'tﬂ ~1—§t' ﬁuclelc acid in a
contalnlng a qu nomeri c probe Rt i
samplef saad |k|itc¢cemmmgaanqualtmjaaxﬁtmdqunm‘rlcapmbe amdlumpﬁrctfta ngclease and a

ether w. truc for onta
auanif gt § ki VG rERbE OB SPurns dRAPSHSHGE the probe. the
nuclez%@tdnﬁ'tﬁé/sti/ﬁnﬁtbef)ﬁ@tl lvﬁy with te@eargBodi ment, the kit
addi tional 'y includes prinmer, preferablythe pri nmer

ﬂrs oae chnmdlrnetm thg‘ohluelldékbllon@lé’ ;urthf:@s aapriges grrpfeeably the primer is a

dimeri S Eb Rl by P RealLhgat fonauhere reference has been
éé 'y ?J ACERt spec \i €Y other external

0o CHiINEREBicaidn WhielreRAMEE BSs ®fen inffde toPhiefkpetific&idns, other external

generally for the purpose of prOV|d|nﬂ a context for .
docungginge 95 Athey toHECes @AtinoEBalEI, tthis ifeeRerally Uar ggspurpose of providing a

f

conte)aFf?Ith ﬁ%ﬁh%g}besnftg%%lgeg o?ﬂ%gﬁwtl'lg(? bgﬁﬁs§§fer HiC 8fl}9 stﬁ%éﬁh)thermse reference
to such@Ricssil dociurhatts suei talbe vpmniisd aoin sdalisien dliat eﬁch)ﬁocuments, or such

|nfor tion, in any jurisdictiaon, are rior ar
sourcqsin fpEpption. ipHay gy e AT E‘Tlork%vﬂ’r ya8 Ragt ?é]@eaﬁofl?mon general
knowl@géé‘gﬁt%@m PTI ON OF THE DRAW NGS Reference can be

made to the acconpanying drawings in which: FIG 1 is

a di agram showi ng the major elenments of an unl abelled

Tandem Repe [ Gt Lt TR- REF)
probe, t oge%gwmﬁggﬁfbgﬁ@hﬁaé
RREQENEE | BRBE niidd Sthe MBIMyMSI BB f WhieRe rely on
at | east one restriction endonucl ease and a pol yner ase

t8Gcat Bl gsdagram ploycng dhe mrber slempads |0ﬁ\ﬂ(§ll velgb¢lipdgTandem Repeat
Restrlgtlcﬂlgl Enzaf :r ?%A&ﬂgﬁtggm &’gﬁ#ﬁ%ﬁh&irg&agﬁg)&r@le ﬁ'{h ewrémpl:ary restriction
endonhélb&el s@x6s. Mﬂﬁ@d@ Repeais fRebé kdlg bhanldanzomEcdtactidn ériogtclease and a
(TR-REF) probe, together with exenplary restrijiction
polymgrige Huedlduisdhe rqaglon. Nibe Kitsass iixplvgd tthi sngle diskatiog oy thsrehain reaction
g\;, | east one restriction endonucl ease and a pol ynerase
to catalyse the reaction. The stages involved in a
FiGQ? & 4 epgah covahg thremajbaclkenteesatfiaclabaled Bindemn. Rdpkdd Restriction

3is .adi owi ng the sequence arrangenent of_ an
Enzyrag Eﬁﬁf?ﬁiﬁa Gy ?@ﬁﬁh (logglgty WEb e tichion) srdgpuglease sites.
Methddd RisBsFhiP hRIBE: rely 088 talf‘ GEasVohd rEdScl RV &R RuQeLE! a%ﬁedf‘ fpolymerase to
sequence generated fromthe target nucleic acid during
catalyschidic regation. orhe sFIges ingolved an gsiaple ishasitinreg thehehapr roaieimni aphshown.,

%EG.Fﬁ I}g Illdya%gaenﬁ’ S (p\}/lnglt & gelqu\éggesgrﬁ’antglenqgnt o & e&%t%%ll:ary Tandem Repeat

are sh

Restriction Enzyme Facilitated (TR-REF) probe, together with the reverse complement sequence
generated from the target nucleic acid during the reaction.
FIG. 4 is a graph showing the production of FAM fluorescent signal versus time in a TR-

REF reaction as described in Example 1 herein.
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reaction as described in Exanple 1 herein.FIG 5 is a
graph show ng the production of FAM fl uorescent signal
wae08a334r3 me in a TRREF reaction as descri bed P@I/1B2009/006280
L e rein: i e f S
e BT S ink s BRGBERASIIAE, nEHCBIRAMA DR ime in o TR-
REF reh@ivandssdeofritad iuriabglld écheldiv e tiedpidsnes 9€ chomplasrbman genomic
Restriction Enzynme Facilitated (1 RC REF) probe.
DNA. Mgt hods using this probe rely on at |east one
FEGL 6! Sta %ﬁﬁﬁ%‘é%@%& Anghrac PRk Y B ASE UhRbERRINRBed Reverse
the reaction. The stages i1 nvolved in single iteration
Comptefmetnh Besteaiodn bmzyancel whldwrd (IR(GREF) psoba. Mictgdansisg dus pgbe rely on
the major elenents of a |abel]ed Invert Reverse .
ot Teagi g BGIRE ORGSO TR 'EA oy REDREEHFI PatOtY ) HE. Rejon. The stages
involviell @R ginglVRichRda o sicNGadtfdhrdiRR@. rel y on at [east one
restriction endonucl ease and a pol ynerase to catal yse
tHe. rleacta dragramheshowvargedhd maby edrmantsiohgh dabellsdatnveried Reverse
f 1 reactipn are-s ) h the nmethod .is.. .
CompfimgaliRs BT L BT Pisch AT (G RETPripd FoBE b spiggrobe rety om
at leabth@e r3aision Serslshiidi@de iandt h@oBiterdsdado Edysetirotbattson. The stages

) not limted thereto but al so includes enbodi ments of
involvigd jig Hnglg dterasion ohiheg cerdion arphiodm- gi ves exanpl es.

P e

O Sirhel i i, AghRea B Gy W R rATREEL bt 1B porsons

skilledrit tho dirtt thatckht @stthddais get lintitelt eharetadiud alsotigtledas enfb@diments of which
thod relies on the target nucleic aci ddependent

the fogﬁ?r‘ﬁﬁngﬂie%‘é’tWSHgﬁ?esgﬁ‘WFS'f roma detectable | abel bound

to a nucleic acid probe. Here, signal anplification

occurs as a result of the presence of target nucleic

acid. In overvi ew, DEHRHIERMBESCREEFION i s achi eved

sin nononeri c | abell ed probe t. l.east, part .of .
A BB B o PR e 26T RomAg s Fatd RUet éfbghermal detection
metho@Cloddetddl trgde nLEERT 484 HReRBN BicNmBtholin@lisAbAahe RAMBEH REkleic acid-
region or target binding domain. Hybridization of

depengens wenpdifigaticir efetignl dioat e dgtscabledgbrhoend &r mauelewgsicerrobe. Here,
signal%ﬁ‘l ‘fiﬁtcgticglréc%ﬁrstalg 9 rgs\{m;torﬁﬁé uﬁregefncgl of %%[ R RIS r?EEld(.e ment  of
the monomeric probe. in fogener ating a nicliease

Ch eautapey, slgaemipka@dibh 6s athib&idngid &awsdnRyic dabelled probe, at least
nucl ease. C eavage of_ the nucl ease cl eavage el enen

t
part o whiihais blF fodnsidizs Wit theelgeachnpdpic gcidd dihéscis apicerel 4pprein as the

fir i 10 im i shi r ) )

target VRS RS LG A MRiEAIBAG, BhouPLAbE 0l BORGland targpt nucloic acid

sequehaifetms h duploxablentb edinteetht synthéstaviageevofse ichpkheay afjthe monomeric
el enent also ulti rirat el reveatl s at | east gn.e

probeiditn grneratingrayiclense clmagecs Bm%q%eﬁ@% ob beiggfleaypd Ry nuclease.

CleavhdeoMhOREC104sc ey g’é“él&%{%ﬁtqﬁgmﬁﬁlﬁgfé@s AP E&Jﬁ?ﬁfon of detectable label
itself able to hybridize wth further probe nol ecul es

from & measking gremplicapattio of Wemfnoyhmegt po eroierifiginigectpblodhe signal from the
det t:tai%eﬁ nucl ei ¢ aci d sequence dupl exes. Each of these
ctectgRe &k dupl exes is able to prime the synthesis of a

1@ 6118 @R RhEHE Mea0ligd HEHIRRES 6leRlADEISS AMirAMBlyNGvals at least

one additional target nucleic acid sequence present within the probe or the synthesized reverse

complement, itself able to hybridize with further probe molecules thereby leading to the
formation of further probe:target nucleic acid sequence duplexes. Each of these further duplexes
is able to prime the synthesis of a reverse complement of the monomeric probe containing a

nuclease cleavage element capable of being cleaved by the nuclease. Again, cleavage leads to the
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nucl ease cl eavage el enent capabl e of being cl eaved by
t he nucl ease. Again, cleavage |eads to theseparation
w@roobasuher | abel from masking gr oup, signal ePCEBI2009/006280
Q q
separa%;(()gsdgf{r': u?thg{ afblé[ ]E)%{ gl{lja?%%g gﬂéﬂ}%bﬁlgﬁ"al %gfélg?lérg, é@%%ﬁ‘e of further target
nucle1sumslnd tsbqienac gﬁ@ﬁﬁtt fiithiranid iffiitieat probe afiols¢deral anidsso on such that a
achi ev amental ly t the target nucleic acid
gemn%%ﬁa%ﬁﬁgﬁﬁ Hgsﬁpmdéaﬂﬂ@mgatalyst for the separation
Flund @B hoARE A ANENRIAB DR BORRRANCBE (ThS bRt for the
signal.” I'n one enbodi nent, the nonomeric probes of
separanhe Olﬁi}lbhkﬂildmm(alggrQUP hrebibt cbmqmp emsssoh o sgpgluence

s AR S e DS B B SLEBAS s
sequeiiéCAtd fo Bladdo SRS bh@g&%ucfé‘i?c Whill| proRr NP h el @EEELrRY chBRASES at least a

skilled in the art, when used as a tenpl ate for
part ob{hattirgst miclaihacid seqenes. c@mwllléh@ﬂPPTQ@a‘@él’@érth@®dikWeﬂlm the art, when

7G| Udﬁlte Isyr%ﬁesw tlpar%t%erg%lzcgnqglgt artgset nuct % acld

used ag at Lthesi C]ue o gegeraty avlylll 1Pclude at least a part

of thebmrgeﬂ ﬁl@l@i@ ABidequddcs d@raedeqliéed aeretx@djlmem a taﬁfgdftﬂﬁlﬂﬁﬁ§domam This
to herein as the Tandem Repeat Restriction Enzyne

preferpedoqmphodirpeny iy referradetp hevean as the dendan Reagr R%tr@@% Enpege Facilitated

(TR_R]%&%B&E réjat%h ’anﬁﬁécﬁ%gn%?‘{hc pr o lélgtaicl)tfh e{ E}eﬂl%aﬁgg contain

(I)men@herrmml&)dmmtsﬁleoﬁoﬂdﬁ&ricqfrglﬁs afuld miethodGodiadegnEenicidore copies
or a seguence able to hybridize to the target-bin :

of the rtzgg?tdwc C 3L SqSUERRE O s)é&uqné? able deyhylyidies tg\%ﬁ%garget 1ndg ing region of

the probd, dlddSieferfed @&cfow WO ENrihAE REARE Whed MHedfibbe [sNBBRL, these intrinsic
intrinsic targets are unable to prinme primer

targete ateeursiblento jamde paimed @xosion gndoq:ancdlcea(wagbi af clehrelge of the nuclease
nucl ease cl eavage n .or on de ti.on

cleava A e SEEBEERKOT O] e Ba O PLD b Aseafist Fepe cmbodiment

at leadtonk &a§tHc @R eARRtiElbAsk] IO Ms&N UK 6dcBAS PrdfSrrdts Sﬂbocﬂﬁeﬁt is referred to
second preferred enbodinent is referred to herein as

hereint #ethenipeeriesdRResrey Semplamsing Reniricres thnzgmp diactitpigdelRC-REF) chain
t l. tion, and is described
reactl(i;:n %& C%é&gb eﬁ IB%OREE%%%F:E’%@%%& triggered by the
s &ﬂg@r&f b@t tharpgeknaef @itargdcindeltio &ugd debecdedtted (which can be
(which can be thought of as an "extrinsic" target
thougl&tézf@é e CKBIngics taragfuicqrence tq dishngpgh it Ao Higj iptrigsisi @gics present in

the IRRI-RE e t

o 1 REPhabof R TR WA Oaflt iy RELEENRERR) ysyppss of e

reverse eaom;ﬂﬁnemmpﬂ drenionohetid @rohen gererites pt ddast gedienalces aite, such as
ast ~one nucl ease sit h aséLFstrlctlon

restﬂcgﬁa SRIRNUELEE SiFy B thr Rugliase slrer eseoniais 4F sgeleidha dpmaig susceptible
to degrRIAUEH SudBRIIOMRILLrRMBEE PBY Rl 6 ghide HRIMBARhER probe to contain at least
susceptibl'e to degradation’ By designing the nmononeric
two copiobel intricontaget @tthé eastrset mnpicipctésth@TeOf rat gdomsiirec amplification of
se, conpl ene eonetric
signal (e Ok b Pt AR ERATHRR He'abP BF P tean be

FabitgyRd tdthcedalh feh&idht da@netfontéjRudIR8E hi 4R folthfion of a target:probe
trigger to the chain reaction can be conceptualised as

hybrid brtweerr et temst-bindimgt dongpan of disePiahd pnd theetpigst PNAvethereby creating a

nnw{ﬁ)g el pgl %O omain of the probe and the target DNA
P ere%y ¢reaf g a primer for extension by a

o b yi@sasebodimentdrthe usnferhaibnakeiadge tHae ladnion @atcc@bRl signal may
chan?e that | eads to a detectabl e signal may
occur directly as a result of the cleavage event by the nuclease act1v1ty, or indirectly, for example

as a result of denaturation of the monomeric probe enabled by the cleavage event. For example,
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occur directly as a result of the cleavage event by
the nucl ease activity, or indirectly, for exanple as a
wOo e®al13340F denat urati on of the nonomeric probePEnE20&H06280
e n t
such Bt IRepuERIEI TR e GORNTERTR; SpPHEH DG PP F thy probe by an
exonuphaite Whetlee thpr @perabiyn andiexoatiateas evill Wretlhdi atihﬁc‘uon of the relative
..separation is direct or lndlrect i1l lLargely be a
POSmWr@ﬂ%ﬂewg? FEmeRl Hieings w@sgrwrbﬁig be l%bﬁLW&L@éE%ar@be
%’Féf@me& B8boRSKhNeh é)gé B4R 8‘?\@ %s%%mh%ﬁ@!)n%‘léa@é Btd R&rranged within
probe. In a preferfed enbodi ment, nore than one
the cleraesger ¢dlehemwsodmdclracdigeasailsin e shmwnmfgb@pwetdheglomhef the cleavage
e ae nt so.that cleava ts in a .
produgtﬁ 8P¥ é(?l feﬁlblc TAF] me H}lgrtglalp?l‘é& (g'e naftﬁfrﬁéy APSLDE 68 the regeneration of
smgle@fr@l@dh@tp%lﬁﬁgleﬁﬁdéselﬂéi‘éﬁﬁ tHell e fus@intthH Hexlt @OTISS St HE BSaction.
(Tm thereby assisting on the regeneration of single
;ht pat emb@@nynumhe@ﬂ@a@l% mhpnicad 4 theherpative afsergppitert igonucleotide
that c a(%/e%é/ cdR \%{rlé)tgg %}eaﬁ“f %éépge?lg I%tf} Oqlﬂ(lﬁe 15181??8%% ;tr)rrg)ﬁt s, the
d@emrA emiulcd Be tdhdtredatheesieiiiies baor ythy deteoitsh, BR@URreby should
ependently of the npnomeric probe. . Target DNA
be largeﬂb Rrafedied fr@ﬁ]dt@‘a agliey) @,féqrg @p}e&p@@@sg}t, Heweysr ¢pdonuclease activity at
other 9196% %‘ﬁtthg ther etq%ﬂr(}rj? roﬁpzyls ﬁgp(;lgtﬁimgﬁta {%rtﬂg tlﬁ/etllﬁz{)do tE%S{u?cqiease activity can
romthe action o nucl ease
be migindenlby easpleaghiary tm\lmtblcmkhﬁr ﬂ&lﬁ@thﬂntatg’ee Th;:r g@t of PNAs in this

chro S not. detr.i ntal. to the neth
mann@éﬂ@ﬁ 0@5@@%&%&%@&\% KA te éauwt@aﬁﬂw@ﬁ@ﬁ% [dyplex DNA
therebyl\deeaa ake Eﬁblﬁlkaglsir@@e SRR AE@FGRIns of BAVA! %Iﬁ‘efféfr FAS993H.
nner doubl e function in that PNAs are
Rvidwhn¢ap peahes ef shier prasknit medsidohlookerd mplyebe BNA it keme bmbodiments to

creati and.stabillzing single-stran ed regi ons
proverfgRopTBACRE LA oUhBoRErSAPh ShihE AR FEeisiE PGS, phese can be any
modifRIEBAATf mﬂqgelu&lhgﬁﬁﬁﬁcﬁhﬂmgebﬁldﬁﬁﬂa d) 33QN¥ linkage, 5’ — 5’ linkage,

enbodi nents to prevent exonucl ease ac IVIt or of her
nucloqgidlraae RENoR SHICE LAY B1 e EwboHsBkonsTSEng drplsphorylation. In
addm@ﬁx %Tpe?ﬁl r%]k %%g borﬁoaieg% 5@?9%0%@9{11@%}5‘/ trlaﬁgggfgl%bdlﬁed DNA or be
blockdiliey Bﬁﬁlh@eprﬁfb@dso QUERL oSEARES I5e Ypr&ciatod thdit tdr¥iniiiddsed for extension

nmodi fi cations includin%ﬁdephosphorylatlon I n
shouldypgiibeibdprked R apy pgthed thatyntgbitypdpre@seiaiitehor t

t S [Bte) L

PR R AP LRGP, AR RSO Rochie & GREEMAMe acid ina
sample,th¢ niethodiimdludihg thesseepsf or ext ensi on shoul d not be

bl ocked by any nethod that inhibits pol rase
a)  aBEViARg 2 ’ aguls gPRginng pipgly- SrraP&d &eg%ée%lnﬁép Agtnty figgle-stranded
tmgd@&&EEQ£Qh£chﬂgh§ﬁhgﬂ%e@ fcah@Rk, nucleic acid in a

sanpl e, the method Tncluding the steps a) providing a
b) sarmrictsng: ant@neingge giohgluelestidea pdd ccmtzgemgnuclees;tcwax: tagget binding
d he si ngl.e: strandgd ta&get nwglel aci d, nol. ec tible t 1
Ommﬂ%\ﬁe%r 1By 3 MEPRFH GV BBV aih g adoﬁi?r‘i‘br?&f“iel’:’ tole 1o nuclease
degradi@lod Ne Ingiohféeic Eﬁ&&éeca@@ﬂ{dgafl aktbdatib lzlb%ﬁﬁﬁd 4 Waskiag @8dup, wherein the

b|nd|n domai ns separated by a nucl ease cl eavage

signalgf éhﬁs@*ﬁtembl%nb@@hlaudﬁmmé ot Fasidered aindefetalls &y the masking group when
ﬂwln@“%&ﬁgi&QQ m1&ﬁ§ nmononeri c probe carrying a detectable

a nmas 1ng group, wherein the signal of the
c) dedraadtiaplie: daalpdd with ndbrditainshe dopy of thodemesheric probe,
undet ect abl e by the nmaski ng group when the nononeric

d) pp%@ctmg theygagyile with a polymerase,
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c) contacting the sanple with nore than one copy of
t he nononeric probe, d) contacting the sanple with a
wolwneHase, e) contacting the sanple with at |REBE1B200%006280
n s t e
e) dg(gdrt%gli@ ttﬁé; sagnll rrg?éﬁthsaﬁg%agg?t:l%@g&?agé ﬁoﬁ%ﬁ?%%stgé GI8Mse %[eavage element
or degiletgrtaclddrmain sufckpiidt echuadepsodegredsion) ng t he si gnal of
t he det ectabl e.l abel, erein an increase in signal is
D et Q?ém‘&ﬁurf%et?‘ﬁﬁ& RldhGfcleiable libget nucl i ¢ aci d
wherelfah hﬁcéa@s@ﬁlnesi Mprie iﬁdﬁ@dtiv@' 4 the ﬂr@&n&?tolﬁ gk fte_gget nucleic acid in the
detecting a ta%get nucleic acrd’in a sanple | cluglng
smnmthe steps a) providing a sanple containing

ngl e-st.randed target nucl.eic acid he . . . .
g eselihanbemiaRy e & EEptruniieenitds gapmale including he
steps free 3" termnus, b) providing a nonomeric
pol ynucl eoti de probe containing at |east two target
a)  bpredidieg dovaiphs ceripiaing sidglsystrandadc laeges evugleemgeigethe single-stranded
target SUATEIL PRoRedOMRIR, 3YREEPLIDI G L 0 nuc! ease
& 83%F§é§¥lo%, %? cont 4t g‘?%% §anple Wi th nore than
b) Opﬁ)vm@%_aOﬁlohblﬁAeﬁ@_rp@mmbﬁom@lpﬁ)t&owdﬁzﬁnﬁlgr @eleadli Wl R@get binding
domai n binds the single-stranded target nucleic acjd
domaigg igagiad By % oWelsats flgavags slamsiie ofi & Hlomayp|sysrsplkle to nuclease
dega%ﬁ@h bi nds the target nucleic acid nolecule bound to
€ hononeric probe, thereby synthesizing a reverse
c) coomhceimgnhe simplewith muwrenha piicobepyf oOthethen@hericepmwbaiygs the target

. ..of the target nucleic acid nolecul e the reverse
bmdm@&%}@_éfh@ﬁf‘? Co g s g SPClPiRG oS ALB t ar get
d) gtbl&{lt%tﬁlgatﬁb dasPRUGAEE tp@Pyn?e‘?ﬁtaatﬁEﬂ pRdt ke 8ABR! Ricid Reid molecule

east one nucl ease to“cl eave the nucl easé cl eavage
boundeloetire mommmediegmrabke thdrebyd syrahasigngs e eparssl eonpement| @aide monomeric

degradat Lon, f) neasuring or detect.i,n he c|,eavage
probe o ihaec RIS Py b Begh "EHE At e Qeleg ol ol o complement
contaiRn@Ge &Hsthd® GPRPbeta@eht nWIBIcRLHI RFudndgr ease i n si gnal
isindicative of the presence of the target nucleic

¢)  aeomiadtimgithesaepipmath 4t deaghencheycleasp celeavsehp negedse cleavage element
i.d f.qr . det ect | rget nucleic acid in
or R BRSPS M R

e Steps a) providing

f)  ankadiping ARt (1@ SéNgLecitlich abaecuslygRtoulhleheeprocess or after the
acid, the single-stranded target nucleic acid nolecul e
processdgs gympleted. or 3' ternini, b) providing a nononeric

Wheregf h% QH&L:%QtiiHQSQgIE{I qb qn(ﬁg’egfvgi &Y g L@'Fselngé%? R0 ?arg‘grrrgfctleic acid in the

i ng donmal n~separate y an ease cl eava

samplel enment or a domai n susceptible to nuclease .

ﬁjne {181‘[ grt Ias%réctf trh%n;])rggenlt en?estltlodogreovgdaers gfg} dgt%gtlilnegngetardgg{r%{lgléic acid in a
sample, the method including the steps
a) providing a sample containing single-stranded target nucleic acid, the single-stranded
target nucleic acid molecule having a 5° or 3’ termini,
b) providing a monomeric polynucleotide probe containing at least one target binding
domain separated by a nuclease cleavage element or a domain susceptible to nuclease
degradation from at least one target sequence domain,
c) contacting the sample with more than one copy of the monomeric probe,

d) contacting the sample with a polymerase that binds the target nucleic acid molecule

bound to the monomeric probe, the polymerase capable of synthesizing a reverse complement of
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c) contacting the sanple with nore than one copy of
t he nononeric probe, d) contacting the sanple with a
wolneHase that binds the target nucleic aci dPEDIB0/®6280
the m&?&ﬁgﬂé ﬁrotog iﬁ%ﬁpﬁgeg ! &nﬁfnﬁp f tfl(p ‘?arg?tl %ﬁe{%@ﬁadcﬁ%mla, the reverse
of synthesizing a reverse conpl enme 0 e nononeric
complpmohecdritainimmgtdideadt ohercopynus tafettdogqudnas glemanuahdhicleasti ghe copy of
nol ecul e],. the reverse conpl ement containing at |east

target SHEMEIRMBP t ar get sequence domain and at | east one
e) CQMa&ﬁ&}tﬁ{}&ﬁﬁpl@ WG A 9eHPIR MuciGhe FPOEALLhE Quﬂ@%e cleavage element
sanpl e th at” | east one nucl ease to cleave the
or degnufeltbademaiheascapible tenwitasodegiedptimdeantdhe domai n
suscepti bl e to.nucl ease degradation, and, f asurin
D obvuebiear dsteened FeadiSaes B Shhhin R bickef TRBEGR or ater the
procedsih@s B6ApRERY, or after the process has conpl eted.
wherein an increase in signal is indicative of the
wherepr @8 aneeasgfint fignal ds gedicativel @i deguestnes of Hee arggll rucldig acid in the
Smnmgne enbodi nent, a fluorophore and a quencher are
I'ncl uded in the nol ecule to enabl e FRET- based
the bee binbodiflehy akilefroptore 2P 8 uenthes &re 6h@i@lt is thamdk&ule to enable

pl aced in a nunber of $ossible positions as | ong as )
FRETthseq dscciion (5bphchile 499 oesaelementieanby plased i pumbeyrof possible
..elthen cl.ea t i vel t her I ] i .
posii . ot 55 L LRI Fnfld SFIRLLLE, o B gl AL B0 cier
endonucieaseof | uor escence | abels or alternatively direct

tection of cleavage of the probe ca e achi eved by .
%@i@ﬂ@t%@vr SBﬁbrlég‘?lgg%rsyﬁfgﬁﬁpag% lfeec}ﬁ?fgl §§y¢xaw HBYREY-labelling,

immuhSRRICERS 1BAL RAGctiA0a) SRR 8Stcliod Bf IRhvARIMEMHE probe can be
or target binding sequence or both can be generated

achiewgd ibygehelpdtopirercas er nwhgoes tehismadégyyl e st randed t ar get

cleotide is a prij r for extension, and the nucleic g
TF g crot RendeeR! e hgiiBionft ERRLEL B eafirare tafeet binding
sequetid® 65 bRfH @hn LR ?@Jeraﬁé‘(ﬂ URmEea DidMthds@ndh&@t &b eayageu@hded target
degradation of the nucl ease cl eavage region, the

nucleqtighyas Aiprignes forf exaensions st thehacleisl eadimolesale ofytbe inyinpmctig probe is a
temple%e.sﬁ&%n gftglp paﬁge? rsleﬁué%%g I d aRd b{TEleBQaG esé/rn(tle%gﬁc'daﬁog fof 3he nuclease
reverse ‘conpl enent or - the rronomer ¢ probe.

cleavago nédign) thd @ niaén S eULEAGREL ONtHehBolb@MpLat I bdi £adkh8econd monomeric
appropriately, the reverse conpl enent generated by the .
probe gad prigicdbe syrslestsgrtaaioncrsheorsplemsnicof e mopgmearic prsreBy configuring

; . i i

e sk ke RERUERSRICAIES RO A0 AU LBt TR by

polymeeae tmaynegntain @reoromonD adlitapil espwol of aaget sdgumkien@hereby allowing
..sequence, or both, The pal ynerase used wi |l be one

additionah pHmer 8?0?9@@@% dePiadiang thpger i 40 NRGrEAY gl Qe one or more

Copw§Hfdﬁ%&hﬁﬁmﬁg§&ﬁﬁh&gbpb&ﬁ'nUC|ease degradati on, thereby
all ow ng the exposure of the target sequence, or the
tThe gelynivirasdivngl wahbeomesapable oo rdgeneteiemthic myclomsct diervage element or
ri.c obe.

regtor arop ALl o rERo R BN, (BB PR ea B AR BlDe ffeet scauence,
or the MASELiHHiAR ¥edR@nce, or both, depending on the configuration of the monomeric probe.
For example, a nuclease cleavage element susceptible to cleavage by RNAse H may be
regenerated by an RNA polymerase or a DNA polymerase modified to incorporate RNA
moieties. In such an embodiment, the same nuclease may catalyse the initial cleavage of the first

nucleic acid molecule:target sequence, and the cleavage of the nuclease cleavage element formed

following the synthesis of the reverse complement of the second nucleic acid molecule.
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regenerated by an RNA pol ynerase or a DNA pol ynerase
nodi fied to incorporate RNA noieties. In such an
wepivodsent, the sanme nucl ease may cat al yse t heCT/IB200%1106280
- fi ' [ I e : t
ThE ARG L o Lo R RTRAEEH, e ol AL AR of the template
monom@bedapribe frovenedohqlldromit rgp ek carslyoit fepsiatobf theeldaev®mdeecules to the
conglenent of the.se&ggd nucl ei ¢ aci d nol ecul e. The
exposyre i MREIS QBNQrR EORIES R 18e RS PRIFR A tRTerhbiading seansgce, or both.
FQr Eﬁﬁnﬁ!a,eiﬁv\%gﬁuggmﬁaggin{eﬁwytﬁetm RERIdES contacting the sample with a
probe: reverse conpl enent dupl ex, and on separation of
second heclciseav ebanmbedagral tho nudlease xpasageeclahertthveheartbe oronomeric probe

. re.copi es of the rget ., sequence, targ bi ndj n
s Do 45 BB Ol erk gt VEkBRpNE Co R BT o ec o G fease may
convehRBtIYRIIBRMthE NGk Ustes semt ackitibGort BRIHABRhE Witd Bt fhe boundary of the
second nucl ease to cleave or degrade the nucl ease
nucleask glpreige cdnaant A mak &a nedried doa smeydlentide egspicher tgauinemaends.
Kts reverse c lement. 1t wll .be appreciat a
o B S SRR IR et g RGeS s BB Preferay the
signaltdteh¢ideteathibia 15 andiniigshéd 6t tedtered danetedtetls evirhtie satficiently close
_the boundary of the nucl ease cl eavage el enment_ as my

proximpiey i@ctisskilg §reunuRIkSIINQBICEE (RIERE EarEq A METkiRgsgropp capable of
aminB LS L AR AR b BIPOIE ) BFELR RIALR s provimi

to the detcetablabdtel.l abel is di m ni shed or rendered
ndet ect ahl e when in sufficiently cJose proxint 0

Fadiis r?&lbgﬁ%%l,t, YHEN A BIRBPTEN H S @almcgstﬁ% dﬁﬁgiyebf?gla%el and the
maskiﬂ% g%ﬂﬁpceﬁ‘@ﬁpgﬁﬁeifen Bl ﬁﬂix'ﬂﬁit? khat SROS 'éékri‘rg% F%qgtd@rﬁfrf?sm& or renders

t signal of the 1abel when 1n sufficientlfy close
undetqutabkd thet yrgrtad of hiee dec@ahlalbitel.| Hizedleaviage ohitles ewdbode wkavage element

en the.non ri.c probe.is intact, the detectable C

lads {8 B SEDARHOT, Rb relPeP et 240 &Y hiasting b s s diminish or
preveRitRXmAKiNg bNAE sichel BYBdK higkids @ktypdi M ni shes or renders

undet ect abl e the signal of the detectable | abel. The ‘

Crderablye thd stoheohdefetinge thel Bagei geuctdie meish s¢qugree tsoby detecting or

i f | ab . i . .
mess BTSSP 8 15 BT ARLR 0SB NEa oLl g

the sig@ oitBnadbebys cb@pnmg kb NBe 9rgakipof Miceieicalononickie psbiRp wherein an
of detecting the target nucleic acid sequence is

: _detecti ! . . by
increagpiegnah s ipficapRthaRycsanec abinig g RUGEIClagldn thgygmple.
' . det.egl.i SHIL| ' i . .
PR SLE: IRiinRby PG 27 MieRIHE SRRE ATBREARG) Whclcic acid
sequetdeas ibgtthe hd dinomistapofpootactingvh deectiorasequantegasent im the monomeric
signal is indicative of the prese Cﬁ og.a%id h@rget :
probe Qf &f E{VErsaCPRPIHThy 18 drprend OGRBIA LY et fficteqlipg sequence,
the se8RPpBbe E6HtERINId&BRABRN. 18 Lbshd R0BETs NP IRdifed to herein as a

aci d sequence i's by the additional step of contacting
“reporderdetabet i on sequence present in the nononeric probe or

its reverse conplenent with a second probe which :

1 B Bl iecacdion ot Bast o HeuonatiGritchrabsp sehe reverse
compleRBh@bNA BljudntedRE t@Bing tb ab@tectibR HroRE §drdh QRRhdsEs of nucleic acid

also referred to herein as a "reporter” probe. In one

using spgbdi detastion tsheucged e i Empide weh dsogice sepuclplg ackkable to bind to a
no [ LSt ver 240] L
o FRYRRLLR 5 8RBst B L2560, Sl g ot i
sequesaenit e sdyathebizingothe irévedi ébmplement of the detection sequence, and contacting
the reverse complement of the detection sequence with a second probe which hybridizes to the

reverse complement of the detection sequence.
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usi ng such a detection sequence as a tenplate w |
produce a nucleic acid able to bind to a detection
wW@e@ba334rh this enbodi nent, the step of det ectPCIB20€9/006280
of, t r e
@?&%ﬁﬁf) r];hen geecto{‘rl@ prgrgrslee?détg 1(%161?1 ?éé)'rr}%rl]r?s g;ﬁ%ﬁﬁﬁlg d%rtoE% that dlmlnlshes or
rende1S emdalaeble alindsigoih b dicl degectdbie lnbsievisa the mlo&rﬁrprdbe Oi nditfhe)und to the
det ecti on seq%fnce wi th a second probe whi

detectippreAgnsesand gvhoren the Rindve @b MR shett Pigpe f%@l © flstestien grquence leads
toa se?ﬁﬂtﬁ%ﬂ %Fthprc%fe%fa@@ MbelbRE tl%erﬁm%gﬁgr lﬁﬁglehﬂ t%'lﬁrlnin\fsh or prevent the
ontai ns a masking group t ni'shes or renders
masking déthecigubl ey tlhen&skg]rgaromf wheecig et ectraibt o dighmd lof Wiealetectable label
n robe.i s, not nd to, t det ctron
s indigglfsa et DERECRALS PSSV R Tre (IS O rply the second
probe §0n élﬁge@&&ﬁ%lmmﬁ%@ﬁ%s&mm&n a separation of the
det ec | abel and the masking group sufficient to

@rerfcnabls'ht@rnqsh@l/@nhld@m@e radikpag ssbs ohe si gnal by t he
ou ein an.in th

h-1) d%? r%gq{re ePn‘lipel W {Sh 4 seeon %prog)g%%?[%nhcps ﬂsl? g% %t(l:oen soe]quesnace,dthe second
pnbeb@ﬁﬁﬁ@a@b&b@b&l@&ﬂd in the sanple. Nbre preferably the

second probe is a srngle stranded RVD probe as
i) - gdaleftinged mraseing thppgnahadishg/deteqidbleabrlod i ncl udes the

L. | t 0 t

Whereﬂggfcl) ng&@%gbl‘?e‘r ﬁ%‘ﬁltl q% 111'1‘(8&&?%66}3&% e(%: ?%8%Q§£ s[farg%ig ot LLCIHﬂ@ acid in the
samplsecond probe carrying a detectable | abel, |-||)

etec or me ing the si | of the detectable
E’éﬁf@m r PPN WOF?]&S( 2awgls ﬁl%élﬁ%ﬁm BrabRFORA¢NIRG ffuorophore, a
quencflaearﬁf g3ReBoRedibed %ftﬂﬁ{gbﬂ&ﬁﬁlﬁ' BRE gefbrrzlbbrh@leséém&probe is an

Preferably, the second probe i1s a single stranded RNA
Rbﬂ)pnﬂbasdeﬂtmemhﬂgnm fl uor ophore, a quencher and a

etection,se pce bi ndi dona refer
B OB aTPPSBE T e ol e obaeas isol ks faf sfgnd (e Fronomeric
nuclei® rh@ldemé[ﬁgrhdéed?ﬁnpohgﬁ) l?Dlﬂ%.l RAGRLIE @ﬁ’dfcﬁfﬂeleﬁieeféﬁﬁgmﬁ&? kigdesd the first
one strand (the nononeric nucleic acid sequence
Hudm@@#bbﬁémvﬁmbﬁﬂbnﬂéswﬁlct|on endonucl ease recognition
h r st e C n
é@en% C (gejdért%legt Fﬂne e clegéje néolg%/%ge %m%{lﬁ%o%%%%ﬁ %%I%é an the ﬁrat nuclease 1s
mlRbﬁhﬁﬂﬁﬂ@m@mﬂkﬁmn§RRM&e}and t he frrst nucl ease is an
RNAase, nore preferably, RNAse H It will be apparent
ﬂtowtlhlgf‘s@pgkqn[[ F%alope]slflﬂ@i Hy the g 4hatj1p vgreysogmbodiments, the steps of the
methog%@gérr i "éé %ne % ent ?rgﬁ%lgfmatlgﬁo @%glgﬁgs y%f? gﬁlg?gac'tlgn and signal
amplifiediohi i9rriggated iophakvhanphe freactibh @onipentnts ggtheedrgeninycleic acid, the
when the reacti on conponents - the Earget nucl ei

monomgeriy ProPfs #Hp Pie Bickiee. apd e frbapdassuct 8%s éﬁ Bifsepnt. In one

embodlﬂf%np OhY TBfRE QucleR’ Geifl rlnay MRS 8ittactdd) vANE aCORRSHSTRAL containing the
the target nucleic acid may be contacted wth a

monomenppwibt) tba ackoadt @nﬂ nn@easmamlrth@ pelyinergse.obdyantageowsty, this minimises
the oy R RSBl M e R LS R B gisbarhi peormsd in a closed

systeth.nt roduci ng contam nati on when the method is perforned

in a closed
It will be appreciated that the methods can be performed qualitatively or quantitatively.

For example, the methods can give a binary (yes/no) indication of whether the one or more
species of target nucleic acid is present in the sample. In another example, the indication may be
semi-quantitative, for example, by giving three levels of signal — high, low, and no signal.

Depending on the label, these levels could for example be shades of the same colour, wherein a
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system It will be appreciated that the nmethods can be
performed qualitatively or quantitatively. For
wes@spsazs t he net hods can give a bi nar y (yes/ nb()T/IB2009/006280
darkerI &%8 ?{Cﬁ& OJ h‘éﬂ%\%? bf {atll ct Qlﬂ f&rac m@cﬂﬁr%] s%ﬁde? ndicates a low level
nuc elcacrd s p ese he sanpl e
of tar@m ﬁtldfielb aeianml £lighttshadaeli Iﬁﬂtdlmﬁ 1mhyatbs%no target nucleic acid present. The
sem - quant tive, for. exanp .by_giving three | eyels
methog al§oy ﬁléﬂ“ée grgHhe’ ayaptitativg %ﬁ@?rs s%rgﬁe%ﬂalp n@“%nyo{r hgample by
measdréﬂ?@dt’ lﬁé I&ﬁﬁg lI%Metlll’ﬁe CIﬁé'H.SQI‘GEI%Elt eéia% E)r&ﬁ‘lcﬁ&? 1gﬁalt Hle a manncr
sane col our, - wherel n adarker shade indi cates % gh
analogomy ¢d tlmfrealang@PCRunbthDd Auc eximyze niéslmqhmwhmaew maagatreent of target

evel f t.ar. ucl ei ¢ a d, d a light shade
nucloig acifds bt ortin el Me TR ot IR B o act § pr esent.
Theimehgdardnk &Hatpﬂh@VIhQﬁnﬁ&[c f)ﬂ)%equﬁ’d]tvdzﬂeﬁt h¢8 BB ri8drSand/or the
of target nucleic acid, for exanple by neasurenent,

detect1q111cprgb|¢ .rigy Predernblyi mesen’ealsmplan@mess of tltehf@rgﬁt @d@l@ltcua@rd gsiquence to be
detectﬁ% i oslt Knm%oganﬁ%} sr 1‘%?1 1?11{3 It? %ta e n%rgge O PLeS nt 1nonfon -limiting

molart @fcl@t scb’l ukdteihe @tﬁllcéhtfﬁloﬁr@sﬁﬂiib@ﬁi be il IprdHé(sl) hi€/are not rate-limiting.
Exanpl es (see Figure 2). It will be apparent that the
Howelign e cpbasigientniy nihvebe desagd tthas the ﬁW@PﬂtaWd?Q?PelitF?élon of one or
i e
b 5 RSPl RL PRL R SPl ls JILAL YRR rost s
desiredDAppRJmih@tél methbds id calchlhtche smltzéilee nablie dOptohv@) bherimer given the
robe present in non-limti ar excess so.that th
amou i CORETARHBR 96 BROHRCIH A F %L%@e@ oy cmdtionpgge well known to
ﬂumegéﬁﬁfkhﬁégﬁng However, in sone enbodinents it nay be
desired that the anount or concentration of one or
H:ht: I‘uerprsobmslewr adidie “pmlcne racidssaqatreel’i folymgleofida(s),”, “polynucleotide

itu ualitatjve resu
sequetied; ot s et bt BaveBelE 4 SBile apfauble-siranded
deoxyAbBMIMed@itlc Rﬁqlﬂﬁ)(n%éle@tﬁdepf)d)l?ﬁfer Qi V4D 1EKEh 28R Rfay Odlso include as non-
concentration of target nucleic acid or other reaction
limitingogrdinthlesn soding ang nPnkAdGNA seaenprysd asgdniel eanse And petisgpse, sequences,
Tk r ’ i\C ol e| d Qu
exonsy I Eeplt defy NAL g EGTRIE S SR ERo®A, A, N,
ribozy@eid] iab@bBingnt fagyrRefcodgesy 0 thtddeindi purifi@y nhfiedlydscarring DNA or RNA
si ngl e or. doubl e-stranded deoxyrlbonucleotlde or
sequeRgepoyatIcEe RN apd PPNE peayengesyniciaig fHd PERRES mEimegp.diagments, genetic
constrh&gl Vgc‘?orgsa ?oﬁbﬂlﬁeh'ﬂ@ytﬁ%ﬁgﬁh S’Th%féd Is"8o %‘i‘tgn&%”a&éﬁ?dtfaﬁ in length
sequences of a gene,” sense an ant | sense sequences
betweex dmtﬁrmsnl‘mltsc ageéndligomifeotid®Nfd frodymicieasideiRhA] these terms will
rrRNA, . si RNA, m RNA, tRNA, ribozynmes, reconbi nant
be useddpisriliangsdPdes, isolated and purified naturally
qae %ﬁﬁsn‘ga@%é%'ionm\wtaﬁg%g WENRRSe”, St &fubeiRN Y an%r%uclelc acid
sequences, nhucleic acid probes priners, fragnen S,
sequelwﬁ,ef ta@ge@ orrdymuehroside’y etdo i “@rgen cpqirym]chogdle sequence” and grammatical

equlveﬁ%t}% er% %@gﬁesﬁfrhg)h%e (rg?eglr%n oﬁa Ctiug;feéc d)wquct I1snt%t ‘tl)eo Hetieg![ed The term

“target QuEIGRNMGACOF FEABsct aRdlcidd il NeGhped Qée uscd@Rélein@$Refore includes the
terms will be used interchangeably. The terns "target

target ngefeisrtcid totbg@@ptegeﬁu @}q@gple that pregent ingeh@ple Qidhay'present in a primer
cl aci I
as desctr% @et{e ad4Ch %de thé%h }gl Ko ettg% L8k %eo%ld Gsequenca ephresent within or

ynuc Feot i nuc
generaiétﬁ bgzr dampidteal For example, the reverse complement of the examples of the
monomeric probes that is synthesized by the polymerase following binding of the monomeric

probe including at least one copy of a target nucleic acid sequence.
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equi val ents thereof may refer to a region of a nucleic
acid which is to be detected. The tern1"target nucl ei c
W@e0d/1333r3 "t ar get nucl ei ¢ aci d sequence" as UuskCI/B20E/06280
tgﬂ?t lr‘sexizc T\ alrI tcf%‘lec %&{198% {6 !ta‘f‘g&cﬂugle'i a&& secglhen%e” as used
or e anp present in-a sanp a
herempmﬁﬁﬁﬁﬁlarl;a ireclyndels mumsn@keﬁuqneﬂmedo hedetdeted,and thibecquence may be the
of the garget nuclelg aci d sequence present
Same‘i‘/ﬁ‘{rrﬁl ergpt tg dhferiaicenusieis #dpr obes. For exanple, the
PRYEIEE. GREIPR AR Hucfc L4361 &XAMBL Csnab-SIRIAONANEDY Chacilitating th
probgsﬁfhat F%ggyﬁthélzed y the n%’;ﬁérase fa%?%mfﬂéadng ©
formabomdf mgargxft pirblee lmbmﬂrrMeltlmdp to b@ldmn‘d:lle uatigetgnueteid ecad singleestranded are

of a tar i C aC| ce, The ter
well-5gR8 iR b apgad® il e L oGutpnl ARG AeyBich ot date-stranded
nuclela%bﬁisseﬂé&ﬁﬁﬁpageﬁﬁs Haeprc D&t &Jr NMiMBYsHS ihe ﬂbﬁﬁﬂtt}bn' SChAdel®girfhg are also
nucl eoti de sequence to be detected, and this sequence

well-kipgyrniye therpst ©awee mgfe@dermlgfnﬂlekeaﬁmdscsntgh@s‘franalp@elt willib¢ epparent to the
cid". Pref rabl tar ucl ei.c ;,aci d,w

SkllleC? artléfm thatt sg% L e%en % ﬁlél?te%%/U? c?aluﬂ?%%l}( 111 tl%ehme‘%h(ggﬁaats b[ﬁ%seot}lethods are
relian@orl A€ gerhidioh ef, hylbff)dadlpIWrgél omalybelrdd efa Hybeidianget

nucl ei ¢ acid single-stranded are well-known in the

3 will glse Bei anpresaied Ehinemcynuciio Reids Issist thie passepat ftewd nvasion”
properqﬁes ngemn / ﬂlegrsﬁg{ ?tnﬁglﬁg%\;%léﬁ%%%sglrlﬁa ]]tl ﬂ%nm@qf(%}ns it ontlg}? P(‘é}rﬁplteﬁl%{ltary strand
of thea’[asget wkcleik adranid ntht Hernaationf @ff a usget:probe ﬁdplex nor the formatlon of a

targetgaﬁ@estgghe?;%glzq@ tlgegtlﬁregeﬁtge{q%glg%%rét&tgﬁq@s;%g}ggtrg@easg t1de nuclelc acids
(PNAéz)aEH{dI &H‘§7L1ﬁfvésr{h&l‘3§f ?'E@dsﬁpalﬁé of SR ARLNGH SV Sy proBes containing

rel1ant on the formation of, for exanple, targetpro
target mybleicdsid/biading bcgldnszmtiudmg BENAstdd babsd th eleiaptp.a@st adadelc acid that
st.ra

has nq QL ROl N e BS e RS v BRI e AS LR fcluding PNAs is

particlil@gi cbtehpldidieird it ACROBAL wierd, BRiof @TRALRMAASY of the target:probe
strand of the target nucleic acid and the formation of

hybridg ﬂteatﬂ@@t pmding reigiph ek thegroherisay be srdbsiaphalbf dable-stranded.

L tripl it ar ce.fi
BEFHEE P! bl aSi st g hual ot FERE  ZTIBARERIL bRk asay 1o
detectaantdrgéep@lyﬁmdle/@ﬁletsh@reaeé thaeys denplanathe tofat fastaigt of the probe. The
i nvasi on, whereby probes containing target nucleic
probe a&y(jlnahua@aﬁgg?te@n@ﬁg dppa rudainy oidigs 4 Temon @b Ehettareet nucleic acid
sequet?c% ﬁ{:\tfarfoﬁg gﬁ%o@iﬂ@n‘% og tREhdsdn ot gs Ir(l)BES %prg?eﬁ) [1@&‘%[16% bound to,
ul si ngle-stranded. e use o rge - di n
a detecteblic dab}:l tonerlabiibi dege cRDIAST Hegprplar by udn&[dt pia tjfmgn@it’élbéml polgnucleotide
f,cir ul ar probes, where, prior to the formation of the
as de 9%@F6¥obe hybrid, the target-binding region of the
pCQQ@sp@'ﬁéﬁnE’enﬁg b&tARL Iﬁicle)fc sy Q{aglssiﬁérﬁﬁgﬁt@ ‘or -Egﬁabi@(gfrﬁybndmmg to
probe” may refer to a polynucleotide used in
the rewmc;ommgnemtmf Heskedigastsdyputloicdetdect a t ar get

n eoti de se uence hat s canpl enment Q »
AR P B b (B POe TPl TSR et §rfbaled and thor
gramrﬁafcgpéqmdp&imﬁlay @ik hitNRE cRYHRAI(E) iAe8spedt & Wisigh bs®terms are used

the target nucleic acid sequence. In various
is/are @pgrseibleerit /a0¢ rqtklerodr assessiblrgf tgkampio saBosare of abaicleage cleavage

eleme#ewgt Lndf%ateT%glLﬂle%%% Clegva%gtquﬁl ll% Ileﬁge?r%d aag%eggﬁf?—: gof claeavage by a

ion consi St of "a

nucle#36l Iylrmmﬂf%@tekﬂﬁplaﬁe)(jﬁﬁllnﬁ&ﬂ ah@ut@ition seqntesReNUefG! tHmyhe detection
refer to a nucleic acid that is identical_to or
sequelécgdélgqngiegﬁd mgﬁs;bgﬁ fqr ﬂé:tchon for example accessible for binding to a detection

probe.
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the reverse conpl enent of the designated nucleic acid.
As used herein, the terns "exposed", "exposure",
WO cvpasesl”, and "reveal ed” and their granmmatiREl/IB2009/006280
i 14 ’t t ’e i X
EHtRp b o R 0F el S EOE p P ERR G may moan
that theedhdese@) aceesst bf ®whichalicsexamlags uexdpoatermt @atcedsible. For example, a

nucl ease cl eavage el ement nay indi cate a nucl.eas
detectionegsggugice SIS FTanseod aEBOuE! to e Brig é’%"j@%ﬂ%?ther than a
detectPonPtGhE£ase. In another exanple, exposure of a

et'ecti on sequence may suggest that the detection
Jaquenct éhytgidiandet eod aroewsiidl eqhivrlcdbtmay irddo; td gre formation of a

.exanpl e accessjible for binding t . det ectjon :
iR EAG o uay R AL iy dBe RieBhe Shekmosgytngle-sranded
nucleit NRiids diANBBEdrFbm Y Bhs%nf)ﬁriﬂgy HBARiZA} chR€ccur between fully

el enent (s) in respect of which these terns are used
complegkaiery netleig @eidsdiabiieor Faweexawghdie acih drandsthappontain minor regions
of mis‘;ﬁlial 31?%0%68?13 %‘Q%%Ihhdé? gl%elnlgll%rag{]da z kagga e:l\(%o(r:f;ﬁ]p& bnglgl{ejtgrygﬁgcgerhl%(ef%)r%inﬁlor regions
of misthytbli iagll Zedtdr@nto anduight-anaRY icomipl@iiataral Stablk d@Yexeefdrsubstantially
to the formation of a multinmeric structure, usually a.
complgpgniagy saqueractcan bpychipeedopndar kys sringg hyprigigaton conditions. Those
. i ale- r ucl:ei i | t N .
s ELIGHE. 5L AIRAGREL Rl P AS-SRIPLIR Ak copiscny
consideainp laanmibeaoyvariablesiiecladingl fot exantgde,ohe lagthesd bascpat concentration
of the%‘w@%%ﬁ i e A o O BN Pt Th S M Conditions for
hybridt241oh €98 Heah¥ it 8 QR aph@prife "R &SRS Qfomﬁlg%sié @h8e-stranded
referred to as substgntlally conpl enmentary. Sfable
regiond wplklexd§ ciehtlys hightdegtecs bl yoropleplcetaaht @rlyybsidgeeScmgemanditions for
e .achi eved ynder ] ess stringent. hybrjdization.
the by B CHIaT A ep ST Y P AL e aci ¢
ARCINRA! 1R9Yn C adupHSL R pe rddiil eve et abinublele 861 debGdtlch Ypresent in a
consi dering a nunber of variables including, for ‘
polynestenisle ethatt g sufferiently enmeplpmertagyaior nuséme apidr wahense giresehlein another

i des., . i onj engt i nej ce. of
prs LN 5l AOLF A ERIRRESE gempines e
one oi€@brdx@ givadlipfdsedl iAshaplaphtidimoledudss @@ifng ticodialerieWrimers of the
only those single-stranded regions with sufficiently
methogjtl ferayp daubleptransien regiem phthp tytagt sl pémse
i conditi he i o . .
ATUsPORGE PRt LA Alndre o bl bl A O (A Yormain” rfers
to nucdisedcitiseqience Prasgmit @xa hocloicragidragicouls thae isesudfitionthucdngplementary to
aci d sequence present in a polynucleotide that is.
nucleig g 'S@ﬂ%wwr%%tpméﬁ%mwuﬂalweff i Qe g B&Eigiatien of the targel-
bindinRrESiBALnd heaRQENRIIROLND UG HfmiOacl:B¥be hybrid.
hybri di zati on~of the polynucl eoti des, and par¥|cularly
dontsedrblizine Snudleasomécapagendpimentd gelorsstopruseanacid mequeace present in a

nucl ei ¢ aci d, no| egul contai ning.the dinmeric pgriners
probe ol:fucieﬁ% a m%ecpl.?afl'laf gﬁmlsa a8l Ne S bfl?c A e%[gz}vgé? gzﬁr 8fnuclease when
hybridiA® witha@t gt hhilciRl AdIE® seqdhcd DLt BRUBAIR, corresponding to the target
"target-binding domai n" and its equival ent "target
nucleipiapidi Adfcrerugintha ‘fuglegsa deayaet elemcalcinayseiradered double stranded by
the achb ?ﬁ%&te‘n Yoft by uaCbSAC 8 'ngera[gg.l ﬁfé%r?bl&,hﬁﬁte o'ng or more cleavage elements
sufficien Py c‘,[orrp émen ary to nucleftc acid sequence
preserlif Se piobic Nart kel @dagey lodscdigeaptidld th tleavalgk o loRg as clement remains

i hybri di zati on of the targetbinding . ) i
single-stranded by either not being bound to target nuicleic acid or having not been rendered

double stranded by a DNA polymerase. More preferably, any cleavage elements present in the
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region and the target nucleic acid, and so to forma
target probe hybrid. As used herein, "nucl ease cl eavage
web@aasd73 refers to nucl ei c acid sequence pr eskCI/IB200%006280

g o WY Cl ecul far [ .
o AR, PRPLE SRR AT LR SO, e i o
boundtthearpetrmyeteinaid, @ir ovhaleitiie Ssqareheeont naldeaeid madecules of the probe are

.correspondi ng.to the target nucleic acid.

hybridigadeandahs ROPY It RBC nucl ease cl eavage el ement” nmay be
NRNERH S dRURL GeRtd AR elgclg%(e m%c%gs[ QQm?I)uIﬁPé,t Sln%h%'?né%}’ preferably
a DNA pol ynerase. Preferably, the one or nore cl eavage

enzynel dheingrs @peslentt sohecaivply ofleavamg ngelgni ddid aPitckorabilpsthe nuclease will

suscepti bl e.tq cl eavage. so | ong as_e| epent .r.emains
seleet 3 G B PGB DTS Sk SHUTER PG BOrEE Boar gaferred nucleases
will dMkGE Ebdth aGrafldObf hRVbRGtMARYcd BBl cicendsy. ech RaudbRes are examples of
stranded by a DNA pol ynerase. Mre preferably, any
preferrddamelegeeseMeane ndonpelegssnt inflndng e gjean- dridaaiialepsese gkistand are well
f.the pro are not,susceptible to.cleavage so |0 :
charadgrispitcandt SOE RV BEMRETRY P sfink SRURRAGER fRe used in the
methodfli dnd daRebef delegtedainchce@aand wiiE kel gesai 6F thlpessdl &8s dkcribed above,
. the probe are hybridized and the probe is intact. As
this npyeBC Histeamiednbc (tha seduiches of ibe trechBrdeig) add. However, a preferred
; | :
endongglg%%r{gcqg?l hg\é ag %t%ll %IS?C CénZ%gllr ﬁ% %%@Péﬁ%%ﬁlgﬂfse %ragmentatlon of the
target Ruelberahd, Yor déxaenpiwihk ehsenwohle anelkich itheedaygec hedvie acid sequence lies.
articular nucleic acid sequences wth high . o
The cBjet pf PeFEgse PHIHCATEIAGIL PEaS %wtwogépa%wameﬂuences within the
potentl rtﬁ%gﬁregfong BrhlEnRidiand8do BY GoRlcted 2 64 cxamples described herein the
Endonucl eases are exanpl es of preferred nucl eases.
restrican yergnoiorierst e asak ard wolddi dgrveleAsniXdt BeoitlKAI, BsoBI but it will be

endonucl eases, exj st an re 1 characteri,sed . and
sppre S B ST CROYEIR Soukh e ErtiEdenpBine CB (B dovd aagature of the
reactiGiPdhdfic S8R digBombigy BEthBRUSsiteand can be sel ected in
accordance wth the design of the probe. As descri bed '
dbevem tpelymerase” e usksk arem meay tefer thanyseaiiyeli dleat ¢f alilpeo synthesize a
arget | e [ However .. ref.er e cl
reverse REE & FoBible MRS Ree SrBFIE MR RHBRE S tymerases,
preferfiblpi DN2e pbFyagarbd, aduit@ble Ofor tuke ihathg girestdc hjtieodagicdkndva. Preferred
exanpl e the chronosone on which the target nucleic

cxampley Hckidg e claNy relynmerse, cavgi the Sttt fragaiesk thergqf. BAA polymerase I
andﬂ@@éﬁ&ﬂ@ﬁﬁéngﬁtﬁﬁgflabi'ity of appropri ate sequences

within t potential target regions of the nucleic

dbe andtibodsefod dttectiredtargan nubleiceacadypire selites oni dedetting roginteasuring the

.t tricti d | d , Mwl, |
o AL, ShOgpNE sees st ar e gy, gt L
GHEEmENGRNUCIQRSE heRH, fnderci$ad aHERERHI M8IcOMe ! &npound or moiety

~ desired tenperature of theé reaction and the desired
whichgaontet attachéd tohe nodeicsicid andhvehitlecm bpobydneitles ¢ pewide a detectable

. _.used.herejn. refer, tQ any,.activit at is able to
sgnal 70 RSVl RssiElng o PR o Heletipbint e iyt the socond
label. FGbQroR! 186K Qre MaRYBX@NP cE8SpOindROWNIFRT @&FBfite a detectable signal by

preferably DNA pol ynerases, suitable for use in the ‘
fluorepenew rehemplupdepsaensck Ao lupineseane @ dStelk angre erefeniet ulglels are light-
o I ; , Aand.. . of fel .fra t he .
omitiff RoBPuRE, HREVRRE of Spabif shlire P, Gn AR ReRsbte when in
sufficiRBti adissef proxdeitye ad | Hgndshingegronpcli@i exaeplels aaquentigihg aghromophore.

on detecting or neasurin% t he
Alternative labelling systems can be also be used that demonstrate the cleavage of a label from

moiety that can be bound to a solid matrix. An example would be a biotin label that could be
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signal froma |abel, preferably the |ight em ssion of
a probe labelled with a light-emtting | abel. The term
WO b@bab3473 as used herein, may refer to any at oPgT/IB2009/006280
I .
boundgt]‘?)nﬁl‘é#étlﬁlésegcﬂg&iﬂ SQ&%@%@%%%\\/%(E c{lf S}g‘gBre&t%h\ggﬁlgcc%ﬁgorﬁﬁanﬂy bind a
scconrp\latae peecscatacthabtier £hddlthoprobe. Suther methomvt/dulch have applications

secon ab to nodify the detectabl e signal pr
for dwtlflﬁgasgécgﬁactwgb oFel et ctgonameanar gy vk fbelthat can be
dwﬂn1h&ﬂh?§9b£§<98&£HﬁHQ ds which generate a detectable

I gnal uor escence, chemi | unmi nescence,

Eﬂhe Itrwuhquiesrﬁeap@hca‘tﬂﬁ: id tlhe datleamprca?mobeedaheﬁbda stthaarmgle label, although
multlp(!ﬁ ﬁa[%:qu;ﬂé% Ibs%n}piﬁggegr glggtﬁ%tgcglt é%ﬁlgbqlgt%&ﬂ\ggoqe oclcurs when the label, for
exampi®'h ffluetopRbleY isGu O Gy A¥ BV rb@ tRe MRSIGhH Grdth OfdP ex4rfple a quencher,

exanpl e, a quenchi ng chronophor e. Al'ternative
by thp atledvagapveyls t amhee arobbealcaitvondeproesssl thi aqleaj/@a@ reyeptagdows. This
dlmm{sﬂees &1' eﬁt\;/ega% ﬁgoﬁolf%he %ﬁa% %:ﬁ%{)n%pml (Stt%/e Lgalt atgcf‘ bo%mﬁ’ssmn of the
signalt hat coul d bebound to i mobilised avidin and thus

non-cl eavage of the probe would conconmtantly hind a

éécwéabeyematm topine JBFIKINGN ZEWR” JNeiEF B datem. pcgipeompound or
mmetﬁ?ﬁp tr%g:g gvd‘mgﬂ% b ﬁéﬁie %e tﬁ@&gﬁ%%{)‘[l& (I)no%f tlsle lsatbel The separation
of labeteyid lmmking wedvp Iteklﬂtmg: Aomixke d]les‘tagﬂ @uerﬁh)edlemtolﬁmd@mﬂrrmg process the

t echnol o The net hods. are, ap cable tqg t
cleavagg et BT th B eSS HHm Ped&t%xfﬁb# Hcggang i tﬁf‘aﬁb%nal emission of the
attach@él tlam%y IBe ki Ing)I? th@RBLS s \[;%‘Ml Qﬁus@ﬂ%l Y f ¥€ nc gt g6k é}ﬁlsg’it)n particle
he cl'eaved probe occur$ en the for exa
mnwwbhwmeapanameDsdsmﬁkaﬁmemoﬂWCManéedm®owmmambﬂmﬂ$kﬂhg&nedhgﬁ-

...gr . for exanple a enc e _.event
cmivifl; PRt SR QR 1) S Sttt W oo b BRGNS the bl are
damng&jQM§W,ThiS di m ni shes the i nteraction of the masking
gﬁ p and the |abel and so allows em ssion of the
ﬁlgrﬁ@’m "chsonepigrdigeEirnto & hen-radianctiveedinpryng bl @bsorbyagergy in the

form ?tn gll ac{)%\/\ﬂ%?{k eh[g(éﬂh%regbceﬂﬁf u&%letg&f écggfélﬁt l?f%htt ;é?%%rgﬁy a chemical reaction,

produ€ifiy shémitur@incidatcd, 8bBY the Hdsorpepas Alighd produdigbtlorastdnce.
maski ng %ggup resultlng fromthe cleavage event or the
pReDErBeRBOIANAE " piediess ¢ HOMHIoEBY ayick Ve rapablp ovs fpprescing, ie.

nS Y SRV o U CRAL Gl APLEASE ARCHIE @ ok

Tabetrm Shighatinexrbss! mafersanp a iadnu dé chérgihdm@picestcoim, which the light-
pea .ance or di sappearan

emitiBE Soggr T%z}%{s%ﬁm " o i georebnianar Fagpics of bioluminescent
com@&hﬂbh%ﬂkkﬂh&ﬂnhﬁﬁ&h%mé%ﬁdGﬁéﬁyHﬁﬁ&ﬁ&#ps that can

Interact to nodify the light "em ssion of the |abel are

dés ¢erivh @i cblingh. refEtﬁetOtaedmreasmmdimpd:m@e af afferstscmqaoand caused by a

on-r adi actlv conpouynd thﬁt abs s enen%¥ inth that th
SCCONG HFIHRSOE hger %“bsnré’ cHFoft5p A HHNE icgl&ytTSq“lreS at the

comp&fids bb hrgélbs&prbﬁ%’ﬁtyb)&s Qs6RFbiBa¢itHee Bel doRipouRd BEINE ifM@rescence of the
chemi | um nescence, or by the absorptlon of |ight,

compqymddisciaidy te Ibactussehade and Thés vaderstosd dept disiorusagesaprsto the same
%ngnconpound whi ch is capable of fluorescing, i.e.
absorbing |ight at one frequency and emtting |ight at
anehingisms Genetiiah liye lighwesmisdio®@ldan@ympound can be quenched by a second

pheno

compound are described in Morrison, 1992, in Nonisotopic DNA Probe Techniques (Kricka ed.,

Academic Press, Inc. San Diego, Calif.), Chapter 13. One well known mechanism is
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The term "bi ol um nescence" refers to a form of
chem | um nescence in which the lightemtting conpound
WO g000nss84that is found in |iving organi sms. Examrlﬂsm@m%zso
' i u t
ﬂuorepdegkéfj gﬁ&lg)? ‘ErﬁﬁgfetcgjggS nds ﬁf@ﬁlﬁ% ?cr?nn{;)g%éﬁ%%ﬁlre ay(ﬁ P%rsgélt%e resonance
energﬁtrﬁh&dfre(ﬁﬁﬁ"ﬁ) monkaditescangs tahsfar, longstange opogn ﬁ‘aIMeiﬁ éghole-coupled
econd_conpound, regardl ess of the nechani

energm@ﬁéfsﬁn gt T pSteR| ST ee Hansieas TSaprivpR ESHBEURRS RpeFRR is that the

emlssﬁh%?ﬁctﬁhP& S o th@‘éoﬁ?@tﬁildg &h& bﬁbrﬁf g&l&ﬁr mh&%v%ﬂﬁﬁ%%ﬂqhe absorption
or f1 uorescence of the conpo I's said e

spectrgmericthe chthannipound, uhn@ae@wdethStMthﬁamdr @9@F, Proc. Natl.

to .t ame phenonenon, .Mechanj s i.ch th i ght
Acad. eﬁ‘? Ef %2\ ggg e JRpBRACdE féfbéﬁféf%‘ae’bﬁﬁ"é{’ i@gc}hﬂ Chergy transfer
efficich8RA LR AndSS ‘éfﬂl@&dq ucAcH¥ air§ Man abBAch 1100% when the separation
Nohi sot opi ¢ DNA Prob echni qI{Jes Kral%)gka ed. Agvadem c P

d1stanp.7sezgg legsriban ggmngx;tgg@; Tbgl ankeygy m&remtelcgacre@ﬁ@ pwepdrtionally to the
sixth nOWP oqeﬁlhag Nnee St];]elt UOILe Cene%e SN nsfrer FCET‘POT molecules.
SPRER ol 7 gt et T aisfedy S0k ?"i‘ fesdence’
Conselg@&QRARGAI EREkGEs tifi ARS fs@farz(tiﬂREa');t,ancfw prcadly aﬁmmeshetme re@¥rgy transfer
transfer, | ong-range energy transfer, dipole-coupled
rate, ey in@p AR pased Nppasaesraoghe éﬁ’éB)QQOI@QTélﬁéﬂ‘léFhe qpgcher chromophore
t t ssion
is also“a[ ﬂﬁi?r&%h&r@%“déc%’&&{h ftl%gésggﬂr:cgodﬁh Jh%mi ErS‘ng donor
ﬂimslte ool ahewigrial thdssabsat lpbelppref@elﬁiprwﬁumfesdehelabélh éound to the

probe 1&3@,1;6&@;? é\éetml;ﬁgli?qqgﬁl%ﬁn%g@gom@y@r%ﬂe@g%ﬂgn the art are suitable for use
in the 'nﬁl&ﬁ’&d@ogﬁh@)@e ﬁ&&r@blﬁbr@ﬁn& ﬁﬁ&fcﬁﬂ%ﬁo&r&ﬁ%ﬁo@ﬁéné 416 cﬁ&%h Q¥ch that the

transter efficiency of sonme co tter-quencher
emlssmalsp@:tmano%tpp floaciphd@CHeliysnwiththesbpapaen secaingtod tieedhiromophore.

ss t stro The, ene t ransf at e
tdcaltfy e FGebBTE PR RDARNT § Fight RS R GouBES ofiTpfrges benveen the
Wavelélﬂl%ﬁﬁ FHCRRBTME ﬁ'ﬁsotrﬂi‘tﬁ)neﬂﬁf ¥ \@'&W@%gﬁ*ﬁﬂ)r K ENMAGRIBASD to minimize

ecul es. Consequently, small increases in the
interfosefsgroatsedieretl encnéen ighdat |y di mi ni sh the energy
%}lﬁl@:ﬁé ?abefs%l%bla %r%g :Jél iqg(gzvﬂ P‘1 t?ﬁ aHQﬁéllel@ > g)r Tt %I]ﬁl'lil%{ ﬁﬁ‘ﬁt%g ?o fluoroscein
and dd:ﬁvaﬁlvss)s@hfdstmﬁ&lqp IMHE>e, TET ceelr E3S; aﬁoﬂdmh(ﬁé ene Qléﬁeatﬁfes tshiéh as Texas
ener gy acceptor. |n the met hod, the signal em ssion of
Red, R@¥epnd bAMRARbIGiTes Yallow aad epmarabdsrivagyemach @s 'Hde2N-coumarin-
4-acet§{ Obﬁ ?4-@ et Lﬁgarnl\-@-ﬁ&tgﬂeu%ﬁ&’p?w}F% é‘iif%' c%ﬁﬁlgﬂﬁ%hﬁeﬁ%e (AMCA).
escribed in e art are suitab or use In
FAM,eEXOTET, J6K tlﬁbKeaﬁd "HAMR}N aremarkdteqbgnidnkindImer, Applied Biosystems

DivisiGp LR b, GRS T SEHRE 188 MBS HibR Geounds are marketed by
Molec%pcﬁ’ OPRIHON(IARLEL,F WRES. EREMPRE OBPPHREEuNtifl&BL:Y and Nioluminescent

| 'uor ophor e shoul d have a high Stokes shift (a |arge
compcmnﬂs etlemcendyet beesuitahle \Aﬁ)veluemgah fhor emergynudonor include luminol
.for maxi mum em ssion) to

(amin R D P B PR TP e Piss oxci tat s on 11 ght

Fuhiteailfosk 8RBOEMMREsGHwAT Be pRfdrrcddMRWIhd detédigbl@label be a light-emitting
i nclude, but are not limted to, fluorescein and

label g thg mﬁsls@g gg@imwbea@ qravhenExch asETquenshing oBromepbgeaviothsr detectable
labelsaa{}l(a I?L gkl a%éj é)lass%cle Tﬁc))(ra 2 da%?pqe >fabefi"}g%ﬁ‘g?%; enzyme and the

LUCI coumarin derivatives su
maskidg @ﬁﬁiﬁ-ﬁﬂiﬂlﬁﬂﬁﬂoﬂ 0f said enzyme. When the enzyme and inhibitor arc in sufficiently
close proximity to interact, the inhibitor is able to inhibit the activity of the enzyme. On cleavage

or denaturation of the probe, the enzyme and inhibitor are separated and no longer able to
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4-acetate, 7-0OH 4-CH. 3-counarin-3-acetate, and
7- NH2- 4- CH3- counari n- 3-acetate (AMCA). FAM HEX, TET,
wqQ am/1R@x3 and TAMRA are marketed by Perkin El P€F/]B2009/006280
. i1e [ -Di_yvi s].on star G -Cal |
e QPRLUPHBAEAFLGIE (DLl 07 Ly XG5 clevmes caatt of
catalysiag keeteactiday rebbitieg ih ahe Broolnetsor( bfigeairectabieegrofuctEa@niphisiors of the

. .of chem | um nescent and bi ol um nescent, conpounds that .
activifypgl BiENse2/ES) Gor el G8eVAdor e SSHEAG e arch A éactosidase and
hmsm%g@ﬁpgbxﬁﬁggnophthalhydrazide) and derivatives, and

st

uci ferases. Wiile in nost enbodinents it wll be
pr ef durtted dshedt thheprdeme ohethd® prevodds bemanomeric polynucleotide probe

. Light-enmitting |abel. and the masking group be
1nc1udeﬂ£?]tclﬁgép’ twgu@?geéglrédl% gﬂ%lmnﬁ ge]&q{?ts 5th lng?le%stahcz?avage element or a
domaiﬂ%hﬁ!éf)ﬁ@le €0 had&lss dasrddARSKING GnGHoRERR pRsR RS RIgH tedtMle label and
exanpl e, the |abel may be an enzyne and the masking
anuw@ﬂggpﬂ@n i nhi bitor of said enzyne. \Wen the enzynme and
P Pher el B b bROM RS GE i P gliGe probe including at
least a6d itwighty bafditdelogazy ¥eparildd dyeavagaeRE denapsiraéman of a domain
t he g;obe, the enzyne and inhibitor are separated and .
susceiiiblg ghpeqlcaspdegtadntinnefraey at 1gse ong Hareck sraueirgydamaig the monomeric
r ' | ' of enzynes capabl e of
mﬂbeg%?gﬁgggﬁ§£%b¥gg%ﬁﬁﬁ%g?ggﬁpk%hémin the production of a
Pedfeabilbiie detadibit labeichnidrthe biatlang gafuptdre padtionddtsy thit the signal of

such .en re. Il kno to the skilled artisan,
the df‘é%réﬂﬂ%éf%?g%ﬁge@@% Q& dengsrdy BP%%?%@Q%I% BY J8F gR3sgHgesropp When the
monoRefihidpEls @8RECt the present nethod provides a

mononeri ¢ pol ynucl eoti de probe including at |east two
frapgeemibndudicngthdoneionsris gpalreas etticldyr. a nucl ease

| eavage el enent or a domain susceptible to.nycl ease
e GRABEE FEHOTRG bR RERTRCT, BYR a8 et inP b the target
bindirgeRhaifNl [8cdTBS ki g D rt&¥Rnud & Stthé 3 @AMIEMASRRSLIably one of the
the nmet hod provides a nononeric pol ynucl eoti de probe

target jbiedinglidagaias 1% éepgtedordhe ar gemimisragidnenedelntip fargeipbindingdlomains is
kwa&?%l@w%%%h&%ﬁ? cl eavage el enent or a domain susceptible
0 nucl ease degradation fromat | east one target
$1€ Ghi€ B@BodialFaL, he hikded¥® RWARIdeCelhonas ©a¢ Kirhrid(the monomeric nucleic
.. detectabl e | abel and a nmasking group. Preferably, the
acid sepaeaea HHMRONFRD &f 2 EsHIleB CRARIUCIsiceRIEesiisoherebngden bound to
s o ph P e e s AL E P iy P hdllensgecosnition site
dnt ongpermb@himthite wihtom eard targetpruoless acsd isnDEAL saill nudn@se cleavage element
.engﬁﬂ%nent, t he mononeric probe is circular. In
contaigg, r enbodi ment, the nonomeric probe is Iinear.
Br&gfabRPINK. de@Reb®s 1dpBe st ArERtopRbRAhRD L@ RAR Sroup is a quencher
| ocated at the 5 termnus or ‘at the 3'term nus, nore o
capablgrad fqeerzdhing thaduorfestcnec vhsagkfludrioplaira gvhdo masuiBciestly close proximity.
ocated at. the.5' term.nus d ope ,of the target . :
B e B sed SFBoupng 26 pROY Pl 8o hers polymucteotide
probe @MtIQHA ast kW6 G BRERy BbRAYSIEHaRItEITBNh nluSleR&lcavage clement or

strand (the nononeric nucleic ‘ ‘
a domain susceptible to nuclease degradation, the monomeric probe carrying a fluorophore and a

quencher.
Preferably, said fluorophore is positioned 5’ to the cleavage element or domain susceptible
to nuclease degradation and the quencher is positioned 3’ to the cleavage element or domain

susceptible to nuclease degradation, or vice versa.
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aci d sequence conponent) of a restriction endonucl ease
recognition site, whereby when bound to its
w@orspiizent , t he nucl ease cl eavage el enent f or PGI/EB2009/006280
%gé &;ﬂfgﬂra‘? %gér)] Qférgllogaﬁgrrlcg @%8% gfcl:édé ?g“%c".t“g n I[H’é[r)ﬁ&ﬁod ta c(ljﬁtect target
nucleinucideade copkgedge el ement contai ns RNA Preferably t he
d tectabl e | abel i a fluorophore anpd sal(ﬂlﬁ ski n 9
8@besp%t néetla REK&tso é%pé@%ﬁtl%@ﬁgﬁ il'hlale‘i s are referred to herein as
RNAIMONESE B 1i8h (RRID), bhHBLPRIRLR MRONA Rarsd el li6R Wik there is a
close proximty. In‘a particularly prefer
sufficienthp :ﬂlginemtmbdrh)é targtthmdlepuloy sm;té]sthat gomnomtee paplification is not required.
probe. i ncl udi ast two.tar

Altem%? {z]%ly,n% IC%g i e§l lgecﬁwté?}l Wyﬂ%ngmgmlﬁc %%Elgﬁl()d in addition to

the deRIcBHR MetHs aes‘éﬁﬁ@d Rersiscepti bl e to nucl ease
degradation, the nononmeric probe carrying a

flhg @nqﬁ]m(bag,auan@bsgftﬁjémggteratprae(h@r@bnytor)sﬁu@escent signal, but differs
| yor 03|t|one Ie va el.enment
riom g Y ASE Tl Bt i ok M PR £ TR e 1

que ﬁh@h&iesths:up@ smmw peebSiucteasd Heerﬁ!ymas/ &gﬂleGDNKEfﬂfanﬂ fof RNA/DNA
domai n suscepti bl e to nucl ease degradation, or vic

hybridgepesgs (rat ugrisl #bRN/gRicRe MaHdeayr tifpidesee DA ;bfl*té‘ﬁel\/f@lfffod\ﬁfa the action
of the teg&ﬂggé g%ﬁlgbeg)ah&?ﬁggémg a ﬁea%%{ ﬁ%é tdf’il([ g5 %1115\9&%1 % qugll)edto bind. In

presen SO u

essendde e DINY spramb encirely netshaxds catagyst écﬁrememzymehmdmted akavage of the
RNAse- Medi at ed Detection (RVD), and can be used for

pProbepNa target detection where there is a sufficiently

icg b, NP SErriefont BroBET s1g&{1 QG ﬁ WitlGHcle Rt inde AR Thhion over time.
ampl 'fication Is not |re Al'ternatively, 1t can

The n@ﬁmglaedhlghhy sonjtivec Sidna s\ysltehn amy dBNA @rfpwi dfsi 30 Atananies (3 2 x 107 of

i n additi to. the det ctl n net h
target TR (SpRI R HSRORal b RE G Ree TSP Gangy By SRR are Sieeptionally
good f’drszﬁf isdtRALAr Jetédiionr BSHOMt arki GRSH aco&BIneﬂle/ftF? 'iéi)tﬁerrﬁ’lﬁl amplification
he dual -1 abel | ed TagMan probes in that it uses an RNA

mDVKbﬁU%éW@ﬁ@ddﬁﬁkmﬁww@ﬁease . The non- destruct|ve nat ur e

st n .
% B&Id ﬁetglggﬁ‘fgthg!} é‘)e{ﬁr%f él%etiﬁ_éﬁﬁf pr d tgétfn% ? tar gﬁ s’ described
hereinf Wh@l%ﬁn (BNAn drivindeic. profy flvesnally hehaieb lanétd@floﬁ Ekﬁluelﬁtk)/dmlplementary
conpletely h drolyses t he annealed probe and so all ows

or corgespanglipng dhat 199stop#t of the sesweneeol ¢ ygnpiranded KRN Argrreley carrying a
detectglﬂte Jatfd gﬁ‘d ﬁ&é h&ﬁ’%t %mt)?l?‘i té%?}eﬁ%ymlt%QLgﬁ%(gggﬂYeaggp gf contacting

Icient pro
mesmmphem@hhwmmtﬂeMnmﬂahm@bén a |inear fashion over tinme.

R T S I e it
?%‘é}‘&%ﬂl%ze thARREILAE MR § ohu@fkeH] {Rﬁ&s&@i)e&%ﬁ%em%mg RNAse H
sensitivity levels are exceptionally good for an

activilys dishexcdrdicralet actagent etihgdiboandeashdh activity neadludes hibonuclease H,

varian R RGP kG2 o haiishY (P RAELC A S compounc,
moictfl @ @A} tifht has agélcdMe astidA8SEdaileehe RNA component of an RNA:DNA
hybrid, yet has no nucleolytic activity against the DNA component of an RNA:DNA hybrid.

It will be appreciated that the RMD method can be used in conjunction with the methods
described herein. In some embodiments, such combinations allow for unlabelled (and thus lower

cost) probes to be manufactured and used. With this embodiment of the methods, the signal is
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herein, wherein the nonomeric probe additionally
i ncl udes a detection sequence conpl enentary or
w@omeaspohdi ng to at | east part of the sequenceCDiB2809/006280
r bel
genera?ted]gg%n n R ngﬁ)g)re%el? %Ip Be ﬁtr %eﬂegaa}r% Oée%?t}@é‘%:f(n?%rflg@t dsl%ﬂtéence to be
detecttdhe step of contacting the sanple with the single
Pr ef er abl he d tectable label s a

str ed prob
i wﬁpgi) ﬁetaée%ﬁhattlﬁéuﬁ%gﬂmﬁ@e tngenés §theAdpgsent in the monomeric
probe e defcaby seqh&‘f‘ce 3y %é?i%ce?elh $s 4 édﬂg&%la%ﬁst% h?bl(lgyé \&LhERMD probe.
or an agent ‘havi ng tivity. As u herein,
a\dsd ageed hgunetods dmﬁmncbeeas deddribed abaveyhd haein)deth reference to the
) EP@ | ease H, variants and functional equivalents
examples A diSUTGher eby functional equival ents are any
¢0 ARG hsp &R 18E ?r&ént%ﬁé@p%k}fﬂes Rasm ?Hﬁh@[@ k(yﬁthl‘ﬁmg a probe, together
activity agains he RNA conponent of an RNA
with oy lor ingre gdskitiveasbulltern gatipiohipt orcstalilisors. t y agai nst t he

D B2 RS el 0 FARRIR B pe B UL B roup nctucing
gangleef i on with the nethods described herein. In sone

enbodi nents, such conbi nati ons allow for unl abell ed
Qé%@“%%@@ﬂﬂeﬁéﬂ“@dst) probes to be nmanufactured and

H364 OIWdt Bo; tf%'tc?r o?%&%%&%ﬁ@% o £ Vﬁﬁ%r%gﬁgﬂ%&e b R/I |G I'Aﬁlagent having
I sge Rerat 64 ner i

nwﬂ@seee&m@@ of target sequence to be detected It

will be agﬁ rent that in such conbi ned enbodi
?}\/H%‘ﬁp‘ﬁt“éls aciqy of RE-CRAABNMY 4L VHF OhBLER{HE thfeiiap |S€i??‘ratmg activity.

3 AHARG S sPect, u@t@ r&%ﬁteﬂn@thb§ pPoiERULKTE ?ora(p:lt&tlhg target nuclelc acid in a
hybridize to thé RVD probe. Also provided ar né
sample,ndncpﬂmwmteasmgesquaubesd oflboerenzanet prebei a quatitih of a nuclease, and a

ce to the exanpl es and f| ures. .|l n anot her.
auanipg £ A gl B PR o Y QU S T B a0 PTG the probe, the
nucled3@Nndithd fehnd- sEffSaﬁ%g AOQRY | REih Ak Eaﬂnﬁl@e or nore
addltlves ers, excipients, or stabilisers.

fr ohe r@é‘moﬁlm@ﬁeﬂ@oﬁ% @dﬂtﬂpoﬂbaddm@me apriges dielerably e primer is a
dimeriy ohggté’ clgotldggﬁm%r 9188 HB%Weng a nucl ease; a

separati ng act conmpound, co-factor or

(I{Qts%ﬁmming theathte Mt @cQissay Q@E@HrryﬁrfgeoﬁQhe WethodolcaBe assembled to
agent havi ng nucl ease activity; npound, co-factor

fac111t@}e l@gd]@t&9 fesger spandgrdizatigp. gyj]@ﬁ%l}y[ thlehl@t would include the monomeric
probesh{eagtdIe%&paIE@ LOGa RCLhY 1 thy lpoiﬁ?qu&t %%Ees@érﬁe&}fferg NEid one or more

resent net provi des a detecting tardet
standands: 'Tie stemclingls ican de sangpl #yclaaiadidkhtclesntoaipolymgerase substrates, or data

tit f b i f
(empng . %%tgdlo?%?%f%gcgfpgé%@%%%y? flnl}é é@??ttﬂ%t é]e%glecf' ?os garry out the

methoHQ 9 %Qt@ﬁalw'té el RSLAME T BRSKif AmdCAPYBGH iR S Hide (Her 18P omponents are
he nucl ease, and the strand-separating activity wth

prov1ctek1em=§t_anmr1e depwdmoemm)dltmmtt putmee Kiar addipid, dhalubg of solid phase
technogggtagkﬁ(}& |eé%tg lae tr ﬁl(ﬁ,el da Eo ﬁ}e r(%)lxglﬁ r“d tl&”dtegﬁnologles) where

reaction components such as the monomeric probe, the nuclease and polymerase activities are

deposited on a solid substrate which is then contacted with sample to be analysed for the
presence of target nucleic acid, readily allow the analysis of samples in situations where
laboratory facilities are not available, for example in the field.

It will be appreciated that a kit may contain a single species of probe and is thereby able to

indicate the presence of a single species of target nucleic acid, or may contain multiple species of
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Kits containing the materials necessary for carrying
out the nethods can be assenbled to facilitate
whadl133age and foster standardi zati on. Typi cal | BCT/IB2069/(06280
0
probey nE st Ee bR ERICREL 8 oL nu S 1B R ES in g I the fater
embodinenoit nmyr 23 (ﬁsﬁllﬂaltcd haveTﬂhe déffaadapddccaipriobe tlfffeg@ttlally labelled, so

nucl ei.c acid, nucl ease or. polynerase substrates
that tlr@alldgntetéz t:h? ©&F 0T i THOTR rsipﬁqlg%) o% rgat dpcleymnagd fpéq,smlt can be determined.
Howel&< o S@tby ceIstr 1d%ﬂt@ﬁ&4ﬁt)h k%'f ald cﬂﬁ%qgﬁgt ﬁl% ﬁ‘ﬁ&}i gé’ctles 980t required,
mef hods. Materials to be included i’nt
wherefro ntrm/lonldvvhoic he tiveedsatty tordjiGmentially ala‘eelpﬂlewaai@ds spegies of probe. In

on the ultinate pur For anple,. . .
preferii eryRERE R ik Rt bR SRS Phirieb gy fjmeric primer
as herBiatdekériieliewith @ sifife YRlcles o PMIvershi Pobhéderic probe. It will be appreciated

t echnol ogl es), Wwhere reaction conponents such as the

that thewpmenesreric pm@b@n tlndii@bmlmllseés\ethamdh prsiciayel agmer. _
?ﬁgt fllve{lgol 563@2%1%?(? %%J[ th er%afi‘s ]%rgls Ianl lﬁb Y at E V\EI sce:lﬂ sb s to enable

con a
qualithve$ estgiequahtitadvgelr qmuﬁﬂlt@tllfe aaihghtioh %ﬁ@ld Mrg%lt hoseicheid present in the
anal ysis of sanples in situations where |abgratory
sample.5 Epf prqrarie ghe kigan gieg @ Aae; (fenobingdigstian of wheter the one or more
[ I [ i |
spec1efg ioﬁ lgtﬁ(#%et Sntugl\gﬁcealscmgﬁ pg 12?1 gﬁ% gﬂnsﬂ ?ﬁﬁé 3.21 ef ){%1& AU ﬂldﬁaﬁon may be
semi-quadiicéate ﬁohe:xpmpmerb@egmfngathseenkylvels sﬁaﬂgmﬁ; -ohighal@et and no signal.

Deperii 8 Qs wAIdEy ot SR EPOaTSlsol G636t ot G gant oo, wheren a

darkernélﬁhg irfli@dsth El%g 1881 bf‘ga'rﬁé%tnﬁglelcl fid, ReEmb@h&hade indicates a low level
nmbodi ment it desirable to Rave the different

of targp eutleis aofd, pncbip hghh sthﬁ@r emd alldyr ihdibakd ed{arg ntitlaic achiepresent. The
|det|t he one or. nbre species of target nu
kit i Ao piowile, Pt D GomlelPR RS S S0edr MGk, faf Rr Coxample by
meastPSHGH, 1'11@1%ﬂfn|gfrb£lﬁﬁd1@ﬁlegiurétﬁﬁltSdiﬁﬁé prout@dostsi 13 | i @xample of such
acid species is not reqU|red wherein it wou not be
quantipsive seeasyrementaifftaraptervcicat agyd isatesented derear indhe ngp@plleés
%F?‘{ %Fods ahﬁ‘ c;b%g % e@m%%)pq & e&‘f it al abflarkés wH&X tljle Clgtleéje%%e or amount
of a Imm&mair ﬁﬁcl&er@ich 1sd&S<bél d};&ﬂ‘mlﬂddt Ne- angllgee@mmSeSf ee uses of the
(universal) nopnoneric probe. It wll be appreciated
methodp desciiped hespigriaglpde: probe can thereby be used wi th each
@Eecfhgsdefgctl bf‘ﬁﬁcroﬂntal elnlts ﬁicﬁlﬂi &ggﬁﬂ e?lfc' I?Jc?eqlate!ﬂﬂtwruses in both
e materials present | t he chosen so as
t o ethabiedl ofuratditiat avéin the detectioandfiazerts wEbioGtrorism;

itative eval uation of e target nucleic acid
fibe S ienten R disqesgs. %@Igﬁﬁm@%‘?\ﬂﬁl@% TYRAQSYGe Lgishmania;
th afh¥% L8N Wischinfhfl Ohq@iniBaldesr Hulﬂ?an@ﬁAoﬂ’or Qe fsic purposes
species of target nucleic acid is present in th

sanpbme the detacimrhechscemnmcm, drheudntificaiami oh anayalb@ plant DNA for

sem - uantltat velt r exanple, by giving three |levels
of sYGHAMY Ohigl FEwP BR¥ no si gnal . Depending on the

lidpeihe deReén bﬁﬁ&lrcﬁmﬁop'ﬂaﬁit dranscedsuinlfer Bigsehades of the
sane col our, wherein a darker shade indicates a high

(Vévethedﬁtepﬁw@ﬁgqnamaélwn%bﬁ@ﬂ orgamg@bum shade i ndi cates
cI i ght shade
B ol aBiéStioPor uRGRE ket sl B betvuPlititt ) 3 b ecent.
Tinie it dotBiatedefoderiet QY iadendeost ﬂdmﬂaew&llélbiealthe‘#@nQﬂ)me)(smple 1 to 10)
of target nucleic acid, for exa measur enen
also incqpoPhEgreRae e pheel ﬁ@é@t}m@ﬁ@mﬁh%fhaf W@gﬁﬁ%a%m&ﬁ lofl-1.2,3,3.9,
nalg I
4.5, G BT 8, AT TR B P e BT o PR (Tl Ror cxample

Exanpl es.
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The net hods and probes have broad application in all
areas where the presence or anount of a particul ar
wWoowbasa7acid is to be determned. Non-Iimti nBCT/IB2009/006280
e t 0 ' ' -
2 to 8i E?Irfg diebs l?({ lhtﬁ 4U’§)ea't':hd {ﬁe%éggrgpglﬁnglgr?g nggﬁs Sf; éélgﬁa?lg’gseéﬁir&sly disclosed
hereini dr€ kexshicsidy cblatlbmgie Mesbaet@ly exandeyofi whads spemfb:@ﬂjﬂ irittreled and all
field of nedi |ne and in the detecti ents
possiblg GPEPIGHPRY (Hilmfrwﬂevaé%ﬁtse'athsw oe Baveég vglug and i highest value

enumé}h‘ég%%et%’be cgﬁsl&é%@dm; e h%ﬁ %tate-lzf 13[1991@ %P%ﬂﬁﬁon ma s1m11ar manner.
Lel sh manil a, III the d tec 1 on, di scr nat1 on,
diunaudk bef atppad:qmic\d th‘at hzmmts N cTenr aq‘mbsr dorsixemple, pﬁsaegetmmclew acids or

h t he detecglon b tloq1 or quantification of
tem%ﬂﬂn?ﬁﬁ‘l‘:pé? eﬁi%ﬁty IZ’F }n sPEHi%ary or agricul tural

RYr RRACreihl e th@ debiast’ Rfer®fto PotyRiicatide Ry a}ﬁﬂyﬁébtlde sequences
i nsect pests for bi osecurity; (v) the detection of
differgpé deon gl spgcimoaliy IC@dtlﬁqccgmusm@s '(fhfrr}%mtch@ Wenerst iusteopfles or amino

acid reg Cekgfggd?tﬁtgf,t §ui)§t2tlueﬁlc §§ i deacP ?la\yn Sglean OSPI Sl‘ﬂrSPD naturaﬁy occurring allelic

varian@¥, $¢ | eaathtieileiobeurfing venanp! evatiah@ hey bdl Bémn the same or from other
[ ncorporat es reference to all related nunbers within

speciog af npayrRyEOMPeys hoxrphegues, peralagupes apd ogholggues. 4in ogrtaig embodiments,

Varlan(és (?rfbtélrz Sm\\?menttlﬁe %Bgﬁ%‘éﬁdreg%g% %{)Eﬂ}l&@%‘[é&@%%%?{) b@?&é_{&g %,%%Vltles that are

the saﬁw?o)r aimaila3 td tHose 4f thy imvuativé pelypépides oapdlysudieatidag 8he oérm “variant”

with rglfelgg{cggtgSp%ly%)ilgge@t@qseangiln]?@ly&%e hgéc%%\?r]pa%}rﬁ:gta X E‘nelg %lf polynucleotides

andpﬁpﬁlnﬁéscgldeﬁnwh@r@gled and al | possibl e conbinations of
nunerical values between the | owest value and the

Maghuetsiolyraicleotide serpreades refermblycexheicansist 80%dmpoo: preferably at least

70%, mgﬁr es?er%/I%ISt [qggtkgé)@/%[tﬁlg?rg @Fgf?@hfg’ta%(;l?a%% g&ﬁ)gm%gemgrﬁ?erably at least 95%,
more Piﬂé‘fér%l? AqbAS 9890 an@X¥ad¥P peofer@blyt AreR% 90U IRty HSed@ence of the
he nononeric probes, can by ufilized in the nethods,
presenpanqilkesy Mentgtyris found qver mcomaniispnt windew eod it {agst 5 nucleotide positions,
prefer?lﬂg%g %gt%:te]f?llt Iléu;dchogﬁ? §8§1‘¥81$S§) é%da?esr%%l gtﬁ gerélgt% v\ﬁi‘ucfleo%dg ggs&&% preferably

at lea$tOF(® nlicledteRt pEl@son9) nafd Peefaably dteisaiu®s mgladdletpdditions, and most
substituted, or added. Variants nay be naturally
preferéltlwwr. tﬁ@e%ﬂlrleé‘l’qgéh 9%9(])(&1/11@‘50 eadlenon- natural Iy occurring

&5 g}nﬁateg‘tlde LARL SR A ]{1 dr%g%tﬁﬂ?edslﬁ%e Rl otw'i@h ﬁﬁk“r‘r The subject

cres an y enco ogues, para ogues and
polynari¢dinle aggesice li coapirad no andamdldla:@npdynucdﬁdtﬂatssqtmﬁlcé hheing BLASTN

(rom g byt ey Rae POREYES Settn SAc N8 A0 oL SR A - Tatusova

ThomﬁshE Sfa@dent(1699) m’Eﬁ%t'Ws%q@é?fd@ ephd¢ 001 Ydr comparing protein and nucleotide
pol ynucl eotidés. The term "variant” with reference to

sequelrwls Y nBEM&o Midediad nidetpol Mo@dt Biﬂés vandonp psbkdy atvailhlde ngom NCBI

. ol ,nucl ot i n t| d as defjne rein.
(fip:/ o1 dhe PR B SRR SERaRe B b RNAE T o
ﬁ’@%ﬁcl@&%e dé@ﬁ&lc@ Ec%ﬁﬁigamqy alad bé east1atéQ % e TRE @n‘ure len gth of the

0

preferably at |east 8 nore preferably at |east 90%
overlamhe@vqyn@fcem@ﬂﬂty agd silied Pobmygleptitescavaicey wing glabal|segupnce

ahgnn?e%{‘hro %%ﬁ*@ ﬁfyegle&[ﬁ‘tg % ahd WAARER, OB HE Mot Bid1. 48, 443-

453). A full implementation of the Needleman-Wunsch global alignment algorithm is found in
the needle program in the EMBOSS package (Rice, P. Longden, I. and Bleasby, A. EMBOSS:

The European Molecular Biology Open Software Suite, Trends in Genetics June 2000, vol 16,
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present nmethod. Identity is found over a conparison
w ndow of at |east 5 nucleotide positions, preferably
wW@roovasdsr3 10 nucl eotide positions, preferably BCT/IB86%006280
No 6. ﬁﬁ 2955580 wh‘F'&l &@%‘eto“b%%d PRI er abl y at |east 50
cleot de positions, nore preferably at |east 100
hitp:/nuet, Bﬁh p ghac aosk’@mﬁma;»/ BRIt The Ehﬁj’pahli Bicivfermatis Institute server

ent | ngth o pal ynucl eoti de. | ynucl eoti de
also PRwilssh aplg@mol R RN ORI rgg&mfﬁh&%nfsotrthnﬁgvo sequences
on lin&BH:/ .%b%ﬁik?&ﬁbo‘%%ﬂ%’dc' eotide sequence is _
conpared to a candi date pol ynucl eoti de sequence usi ng
Bllb&ﬁl'ﬁlt\ivélfy rntloerGAPeprBEASITmsy bt esalf wiich gompstes we ppiimal global alignment

of twé G inal VigE i Shh g R S8 it st B gitowing paper

Huan%@@.' (1994) of r@l@BélnﬂeqﬂéﬁﬁeeAﬁ% @chtNEempalcl d§pHeAIHRBGR $ho Biosciences
EMS M crobiol Lett. 174:247-250), which'is publicly

NL225¢561able from NCBI (ftp //ftp nchi . n|h gov/blast/)
ﬁ(;é'a )9n Bl %;g'J{N gaﬁgsg% Vle deﬁ{e%?rrued%}( u 1nuti1% élletzereﬁmatlon of sequence

identiyabe pdlatheteddide mﬁhas mbfcﬁ@gbio&ﬁ@bﬁsﬁft nﬁdmeocpver | ap
bet ween a candi date and su | ynucl eoti de

MigraHyey, usarkgt gpolyarclei J&ﬁgté Ew. grisrsAt pebgd akybridize to  the
polyn‘ﬁﬁg?cgrdg cﬁghgwsﬂéed E&rg?’ﬁg W?Eﬁntgftheer?eeonf&é?g Wrictoen %Oéldltlons.

Niae dbemrehybithiac hnddrodahgeal icgndigots”a lagab rglrztrhmlllcm_l foquivdlents thereof,

refers E%W@@EHR}? S Ell Sglgfr 1? {:(g%lggolte& e %%glz%%g%%g?t&w@gwcleonde molecule

(such I\c/@l @%k&rpﬂrﬁlc%ﬁd%e@é tuWﬁ{o%ﬂé\%H tcﬁl 4 T5RAAS: RNA blot, such as a
neti¢s June 2000, vol 16, pp. 276-277) whi ch can
Southtm hdit @i Nexthefrm bmt)rhtmeEldeﬁlpfebmnBltmnﬂ fob rcenutaraisrel awglt Sattugoecentration.

erver. al so rOV|des t erfor
The o il Rigiet iR et My iort e R tp P dstsemingg by inivally
hybridng | ﬁﬁleﬁtlefﬂt EPinsWe @Hlitiond Cthiek/ ﬁ@ﬂ:@§ﬁé at'hb gsﬂr"m%ency to the desired
Al ternatively the GAP program nmay be used whic
Sﬁmg@@ﬁputes an opt|nal gl obal alignnent of two sequences
1&1{]?6%%)?& %‘ y%lgglg(r)ttida g%éll’ﬂeg(gpe%ﬁ%%% %S%)ug?g(g%%lgégqn Il&lgth, typical
strmg&&%lybﬂ@@atﬁiﬂ @ﬂlﬂ&fﬂns k0P tHoed thAn 2151 t6 0P QNGor ékahiple, 100 C) below the
Bi osci ences 10, 227-235. Use of BLASTN as descrij be
meltm@bm@er@éursr@ﬁl@r plother pptivesdinlex {358 sgaeielln Sambioak oF al Eds, 1987,

Molec%ﬁgﬁgﬁﬁ ﬂeﬂé otr:}for&e aﬁﬁ’ahy@l‘ﬂcﬁbgo&gﬁltesegrﬁ{% ﬁgltb%r Press; Ausubel et al.,

accor sent et I'vel
1987,\/@1[r'remthrp‘©bylﬂ uol Ma)ldcdkas Blbldgyﬁ Cheme?nlblmhmgg)d Tm for polynucleotide
bridize to_the pal ynucl eoti seque s di scl os
moleCHﬁeﬁ 8rLer GrancbRp & %aﬁiweéa y ity ?qrﬁalé%f 2§l s+ 0.41% G

+C- ld:gocml-ki) ' (@Qﬁ'lbromeet Ler ms, 1987 iMbZ8ulnNdRikt W D%%tory Manual, 2nd Ed.

condi tions and grammati cal equi val ent’s ther eof
Cold Splfl@g darlport H@ssbleﬂmryami Mc(@puihynUu8620PNAS Rl 301 dypisal stringent

condifg L e POy Rtete B ssB o i ) ML P 2Bl o R would be

hybrlcﬁiatlBMoﬁJhﬁbns §iléfi s PPovisBRBLA ﬁrsﬂldﬂbﬁtof e M tN2Y.B IS Aybridizing at
defined conditions of tenperature and salt

65°C, éé(nﬁgﬁt Pavs SRS omeeniglyi f@ltoyveﬂdamw wéshes ofid@eninutes each in 1X SSC,

0.1% b&'a‘[‘@f”é WF&’RJ | 4L LR FRNALIL0E 63R R, BebesHEdsoc.
yoinrtially

With respect to polynucleotide molecules having a length less than 100 bases, exemplary

stringent hybridization conditions are 5 to 10° C below Tm. On average, the Tm of a
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hybri di zi ng under |ess stringent conditions then
i ncreasing the stringency to the desired stringency.
W(V\it(lohllsaaspect to pol ynucl eoti de nol ecul es gr eaP&r/IR2060106280
S +N gt iC i ng .
pmyn‘%ﬁ%ﬁ di zat lg%ﬁigco%dlleb?tﬂ ns}&grtéﬂaﬁ{o iaréoor Z‘B h%nerg@uced % 8ppr0mmately
(500/dligonudeaitp llengt)OCC) bel ow the nelting tenperature (Tm
of the native duplex (see generally, Sanbrook et ah,
Sganty paynuglgeh o they RsfieRl mesadaplse AngeRPaEFLRPLYNYFigetides that
differ %m G Qeiglﬁgﬁdeg QrHRL P{fé’ihcﬁr ﬁﬁsthatA'd§ l‘c’lb&)lns&fueﬁ!b o188 [degeneracy of the
Current otocols In I'ecul ar " Bi ol ogy, G eene
genetiPudlde s hieoge ) a pﬂimpﬁptldepbdtwmgjcsimxjm wlcmvuml ecualmdygpedt encoded by a

polynﬁcﬁ?&i ab : p}ggsg:n @%e%%nsegg?r%gl 1RE4 ﬁtagﬁ : E}%&Eﬁaglgglgﬁ amino acid
IEéés ftll% lige W arsfidmniangsi IA LEQ&J trer W TR (Wddth d TGG
= ?og;{%?r%g Har bcs)r Pr gss © Bol t on pgnd I\/t:Cap[%al ylonzlﬂ:‘§i o
(tryptqmm) @hﬂscedbnisﬁm) theTan: aming ralcnig@my bondiangashdyf et recognized
tochni oISynucI eottl d% m %ceg( es.:8f 9r eater, t asrgorlgo bases in
St H Wt M58 Ry B Er f%u"u &h BOnaﬁ‘t“' on's “Stitia
PoBwasBo i kéquan&O bHErhOehsOtestXina, cOhsefaBlas; substltutions of one or
hybridi zi ng, at. 65C, 6X SSC, 0.2% SDS over ni ght;
severad AMipQeadidsy in; flts areoded nofyrsptids AeRusECce adop sigkifisaatly altering its

b1olog8<?a% 5{%@@% ﬁ%. %@o gﬂ%@% ﬁl\é‘@&\ﬁ?@éﬁ ggsgﬁ%gigr{]éﬁl%ﬂle@ecawérg of methods

for mmlhg/phm]btg&pﬁdaﬁg sitodtednihe acidavbsigutéonls e{mgt b.gl, 8svit laaw., 11000, Science
gs exenpl ary stringent hybridization conditions

247, 1 5 to 10 C below Tm On average, the Tm of
%ﬁhﬂ@g&%ﬁ@&&&ﬁwmu@%' &1 \Jaﬁ%ﬂg hes %oﬁé@%‘u@‘@%u@ﬁltuﬁons in the
reduce y approxi mately (500/o0ligonucleotide |ength)0

encod@l pylypérinke seqlignue chayohd digsrnofied heng trespridiclyetvaddblalbdseq program

enco o] ynucl eoti des that. diff fromt
trom G oREAS Tof M ot ROEE0 [HAo" ad Lo cdNGEqUARGY offom  NCBI
(fip:/ kR ecl ege ReBeM/)0hia the leﬁﬁfd QldofitliR Q@preef(‘)ﬁ%jﬁle@crlbed
ypepti de havi n%usn mlar activity to a pol ypeptide

Eh@ aaeentipphauglspydrisiqeendes ef gic mpbog meyeniso beetdspidlicdaby computer-
based ?Equoeseqel}giﬁ% 3 o# ﬁ'{(}%é gkgfl%% fe%lpe)ﬁdl glgtt, Pgllﬂgq)'%g%l% gﬁrlngw Jéauence alignment

algorithasl &id QuuendexdiglbrifyoscathGobREbhicarthn@yuaid ditdbases (public domain
(trypt ophan ot her codons for_the sane am no acid

databaggs g}qgﬁi@&e 9“1‘8rEMBI?€ §@1,1ﬁszPégt tPé]&wﬁfiq{gl@gs eeg e.g. {NuclelcyAmds Res.
29: 1 QQta!nH] lzlel&%ﬁ)@'i‘ B @fgﬁﬁ 9 B¢ oﬂln?e p&%BﬁI‘CQé’” @fmpaﬁftg/ searches retrieve and
or gani sm I"'ynucl eot e sequence alterations
align taggatilstquegedsnfoc onsparisatiwich 8 sbaqtenteitd bmanajf/zedr(ee 0B query sequence).
several amn aC| ds in the encoded pol.
Seq“e%eqﬁféﬂ%lsﬁhafﬁﬁ?ﬁ‘f ey Hif Srcpea&ma}ﬂ%qstt%raﬁ% ihe va&sssgrﬁégwach of the
alignnfdGitd vity are also included in the method. A skilled
artisan will be aware of nethods for naking
Phmesxetmppirg ddthyy of bmgrananmisetul foi westufystg varahons s¢@megce databases is

the BT oot g b EB Pent 154y AWPahd ditind BLASTN, BLASTP

BLASTX)S eBaNSTe Sulyst i t 41 ASEXI N &vhféhenCa@@iedpﬁlﬂidlﬁephvﬁﬁble from
sequence ma be det erm ned using the

(tipy/ ouhar oo ¢ o nBIb bz fnformation (NCBI),
Natioi ‘i%r%ﬁysof( M%Eh% R0 Buﬂgmg 3NOR 20 R0, MINEIMD 20894 USA. The

NCBI server also provides the facility to use the programs to screen a number of publicly

available sequence databases. BLASTN compares a nucleotide query sequence against a

nucleotide sequence database. BLASTP compares an amino acid query sequence against a
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via the tblastx algorithmas previously described. The
vari ant pol ynucl eoti de sequences of the nethod nmay
W@b®o/183373 dent i fi ed by conput erbased net hods VeCT/EBN@in6280
protelﬁ %e%&%&? dﬁtiébésleedBffRSff a.’resu§I gglegt%g Q@ ﬂce translated in all
sequence al I gniren gor ns and seque ce si
readingeframibs tagainst hoproedt Ghqueage elacdacattBDASIN (doutphies a protein query
domai n datab@§e3 i ncl ude Genba Sw ss- Pro
gfjde

SCqUCTMICRRZIHIE AtINS geélélemée ta amgy%q@ ggnsﬂ@égd 112915 reading frames.

tBLAg-T)’on reb nd Gix- 23R4 ttﬁﬁglatﬁ?fﬁwl aeﬁuc@éotlgglqhggr {eGaae Geainst the six-
Simlarity searches retrieve and align t et

frame 9mgslenoesoff Dnudertplarsegomcenidatabae s €he BhAS Tt progems may be used with
nal yzed (i e. : uence.compari son

detan PR & p e vihn B FERE R ipo SR ST Rt

q%@fﬁwt@fQﬁghBEASThﬁmﬁblQﬁﬁﬁgbﬁmnﬁn16&3&3 apy Alkam, | BLASTP, and
progranms useful for ‘identirfying variants in

BLA%@@ uedessriied abdisasblieationeol BUASTulsaiial.e Notlepr dgidames. 25: 3389-3402,
1997(verS|on 2.2.5 [Nov 2002]) including BLASTN, BLASTP,
BLASTX, tBLASTN and t BLASTX, which are publicly
’cI‘hal ‘thadet o f dreMof fnlidare / datdtasd isedientdshbgay bt dquefice produced by
the National Center for Biotechnol ggy Information

BLASTRGBILAS R oAl X {R5rs N o LS o1 18, STBIS1 T mgAien and idenify
s1m11aB?81mo§%\|§€ :556 u@t?cIeE ﬁ@ hltF@{eZBQ—?ao usgﬁgrd&hgfr %Jg?g 1‘7—5@ \flgﬁmlanty and the
lengthsafrse@renae owrhapr Hifs tp ubllatabhsya saqlmnbagerferaismpﬂeeemt an overlap over only
ipgses BLAST gmgaresﬁﬁ nucl eoti de query sequence
a fracté@]a? i8¢ SUARRS [erth gkt ¥dHehtSbase. BLASTP |
AT £STRN BANID, %L&'STM eRLASHY %%etBEIQ!?SWtal filth€ulo produce
sequence dat abase. BLASTX conpares a nucl eotide query
“Expes€quadncefor raigsmanted The Mpbctr@émh (o) ﬁldam thgaiunder af hits one can
dat abase.

t TN
expefl gp Al dEHTRS Sy SR i i G e L dRS onve Y ayfking random

contighpir@bdgedhdey. ITIRNEkFCEFalud igluked 8adi dighifiAOB ShrebBIAEIXdetermining
conpares the six-frame translations of a nucleotide

whethguie itde q detabascapdicaiss trahsmslasityr dres ckampls] an E galge of 04 assigned to
a pol}gllﬁgfegf?%e ﬂ% %e%t%ﬁf)rll&?(g %@trﬁpa% th-gp ?n %L@%aﬁ’é rtl?egglggr% >;the database

screenie@, Gld @i eﬁﬁecﬁ@@@é‘es(aﬂynzttéhel’s efveﬂmetdn@néd: péion ol K&@ence with a
of the BLAST famly of algorithns, including BLASTN,
similagpoesy Simply dymbaesex, Fersseaudices badng an theal %BP P QAtardessapver aligned
o PR i G158 100, B e ARSR R g o
using thecRIeASEN, BE4SFRCBLASTAL GRIIA BYNBI ASTAS TRLAGIRhmBLASTX,
;ﬁST BLASTX, or..a simlar ahgorlt n1 al i gn and,
P ioPApClsalidy spdanst masytEr¥es. berfimetipial egpiyalents of the

d1sclo§édrs%ﬁ19&§féeé Re R GlriRdr ct)ﬁ‘l?g%? 9i&8 a B{)roﬁéﬂ@s har kﬁcﬁévnate 3hdsB8killed in the

I ength of sequence over Hts dat abase
art. sequence generally represent an overlap over only a

Ml ot B RO BrngTor B Reiod S RE i g carried out with
CLUSTBUASTXhahg@ir, § MBHRkER, DI bRDEct |199a) @e@sthw improving

al i gnment s. The Expect vai ue (E) i ndi cates the nunbe
the seyfsithjitys oprjgrogegpsive multiple sequence alignment through sequence weighting,

positions-specific gap penalties and weight matrix choice. Nucleic Acids Research, 22:4673-

4680, hittp://www-ighme u-strasbg fr/Biolofo/ClustalW/Top.htmyl) or T-COFFEE (Cedric

Notredame, Desmond G. Higgins, Jaap Heringa, T-Coffee: A novel method for fast and accurate
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"expect" to see by chance when searching a database of
the sane size containing random conti guous sequences.
wab@ofsert value is used as a significance thPEER2EH/006280
e r e t9),2 Rt S
multlﬂlé) ge@f&% Iggtgm acgl tBtulﬂ @d%xa r%p Ijgﬁ ﬁQ%ESrV g LEUP,f which uses
progre@sﬂze qmmv»gsreeﬂhghmeatsmmqgmmdlmﬁﬂmmmmm Ji Blol.Mvet.25e8 £0. as

neaning that in dat abase. of the S|aﬁ h dat ab :
SRIIBEEOSIHHRN FRigHare &P@gﬁ%“% age Vel ‘?Tg‘i’rc Egmév%?tl hy signature
sequeftlel g'f”%fje Cﬁlé MERIE g Gt ?@Eﬁ%? M¥rtEIR iR SH %lfﬁ’lrds %ﬁﬁﬁf@and signature

sinmply hance. quences having an E val ue of
sequemke® in gr sdt axssequarces| anganA&ih (Motif Aednpor tndSsarch Higol) uses these

motifsgtr Og%gl | Is1t lag];}r {?Iprggllélg %1%& thq%gﬁfg egﬁ%%g&el"liﬁ_nlx@;@l results are provided
as a sBHASIXalidnBleNRTWitRaph A%t s@es1l daMind @ VidRDbidVidw8f the motifs

pol ynucl eotide variants nost |ikely to be functional
found e i ME| cad tMAST were d@l\f@é@ﬂedgédlesléqwm@f Caldomia|San Diego.

fPBCHﬁg( aﬁ?ﬁ%ta%g E?uC% %3623u83d82{6§| | gms'r%ﬁt sth%f;‘nn et al., 1999,

Nucle@ A¢igs 8ks.rgl at Hds aeﬁﬂﬂm&@ﬁldéﬁ[f bl@ tﬁ@ﬁfﬂcﬁdns%ﬂun%zirhctenzed proteins
CLUSTALW ( Thonpson, D.G and G bso

translagd frew&pm@_@m&ﬁeﬂw% il %@ PROISIZE faiabiss (W%ﬁxpasy org/prosite)
conta1§£e g%&%ﬁ%ﬂ@%ﬁ 5&npg)§tte§§@%2¢§r§ﬁ%|s élg&] E@E%gs ggf;lg& gg %g]lt tlti can be used with
appropmﬂle wemglittionsd tools chassign a Nowl eijoenbeitada Ktesaafaatily of proteins or to

73-.4680, http;// T- COFFE Cedric
detemma? ﬁgﬂ%no‘%&ﬁ%@(@ arfinpg@% %"sm g5 iep ﬁsélqueﬁ &t s €892, Nucleic
Ac1dsﬁs<ég0\_<@l 2951 fp%gsefa@h i %%oﬁﬂﬁt BT WARLLIWISS IR BGAYEMBL databases
al 1 gnment, iol. (2000) 302: 205-217)) or
with anlteELﬂéqumqephttmessgmigreesm ve, pairw se alignnments

( F‘?t?%n%%?’ %oag]li)](!flgfﬁtlﬁéoéié]g 8! éceagg?]dggggr%hgmég ’éefeert](S)ei subsequence of
contig¥@d h@dRideotihdt indi RAstMhiéISotRiecs Sh YBHT Ths FHBRAERSmay include at
For exanple, MEME (Multiple Emfor Mtif Elicitation)
least $i mepdeatiges. f prebanbly i aynigesir B swelgetidass profergblyent dast 15 nucleotides,
prefer%@g;ﬁ?n gé %0 %;2?16%4%? -g gllggée R{ef aﬂ)lgna{{eln as} %ggm?ﬁe%{l&g £‘1 % )preferably at

least $0hilSotides qnhafeypfeﬁtwlﬂ!?%%asﬂﬁe ivREbti@said odt preferably at least 60
provided as a series of alignnents with appropriate

nucle@tdﬁﬁ pkeqnéigroysatusleatidesp i r@@mucmw/@@w 6°feﬂ’f0|4e nmotifs
t
ARE R Wihrer SR YERT 1 £ SRorRYS QAR ity RYNER Bk ¥ O group,

that 1s’l.9@br1d1lkbt¢:ltela:teﬁmpld1$ R&Bus@ZforSﬁB&nQ—bbNﬂMzﬂiombf a polynucleotide
Nuchel c Acids Res. 27, 215) is a nethod of
ComplF’EPéﬂtlaWS%t GUEERE functions of uncharacterized proteins
ViaRsdsabegsE P SeRAASGp Akt DN 8EOMRAGES and D&1ERBhdiker with the
dat abase (www. exXpasy.org/ prosite) contains
use oibmozlyoms mmryontly gnipleysdnn rpalbtléalnblommlcayb teshiniqess, anduding nucleases
ds it can ed wth a riate
such {5 GTholRgEr SO tsdibes B SRR e BRRR R Ryfips. isases and the

like, 4¢80ME11 fkabivh YinOthe RirOhRd Rfe @Esch@edj%ﬁérﬁllﬁﬁinmln@?odwgﬂ\ﬁl Molecular
domai n(s) are present in the sequence guet et ah

Clonirpp dpLabqietpsi Mapedl dindried Codd Sprmsiiarbor Bgeéarl R74 Ausubelogsial., Current

Protocotfsatn M@l@eﬁ&@ﬁﬁo&g"&%ng B%hs%r}l%a% databases with a

sequence or si
Varlous aspects of the method will now be illustrated in a non-limiting way by reference to

the following examples. The following examples describe the use of fluorescent labels

(flurophores) and quenchers. However, this is primarily for the sake of convenience and is not
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A "fragnment" of a polynucl eoti de sequence provi ded
herein may refer to a subsequence of conti guous
woewbasidrsles that is at | east 5 nucl eoti des i nPCEMRR69/006280
&yt
1ntendyri'z fgr ﬁ%rﬁ%?h as tlﬁl%hy [ég tcfl‘:é foed age éérqg Flggg‘a tapparent that other
labelslaeaﬁtasﬁlﬁglgtmipeoﬁn bkessed i efeanabd)ds at Ieast 20
nucl eoti des, nore preferably at |east 30 nucl eoti des,
nore preferably at | east 50 nucl eotides, nore
preferably at |east 50 nughagpjfigs and nost preferably
at | east 60 nucl eotides of conti guous nucleotldes of a
polynucleotlde of the nethod. The term "prinmer" may

r short ol yn otide, usually having a free
EXAIY:@E}?]Q ﬁ“eatrﬂﬁ?“ %ﬁ/ﬁﬂ@??&f to a tenplate and used

frafs é%ﬁfn&’&ldwas&%ééﬁﬁé EIRAEhQDF he BmBOAMRMELELhcHR and the steps in the

conpl ementary to the target. Methods for assenbling

chain mtlmmaémlgatp |srg;lab@nehﬁ@tlet‘;nktsmldﬂéveaw@%dvfé@t tblr:@rder of the elements
use enz s conmmonl e 0 ed in
can d1ho ?Fr e[ﬁatv&ﬁcr bgg e % Sll]l \ qﬁrgghe accornpai n& %ases

Jue I&oﬂﬁ%lfraﬂixﬁﬂ@ﬂé ﬁﬁ@%smgmﬁuﬁdeaq&ﬁﬁmrwnﬂ@pfdbb Q¢ klwn in Figure 1.
endonucl eases polynerases | i gases and the |ike,

This egbioplimeas wrrefarrodiie hasetn 2T andemiencat Besirighiandrnaymp Kagilitated Chain
C , Mol ecular Coning: A Laboratory
Reactlwg Eﬁgﬁ?ﬁ%}ﬁﬁo% ! .

Col d Spring Harbor Press, 1987;
Abusubeimet dakcribeunhente B cth@dtﬂ REFnpivbt d@awl atctiBidofoagyie amplified

bli shing, 1987 rious aspects of .the
detectwm%@%#lp nuglsis #5d sgqug qeﬁat Rogeys ﬁgﬁhq ﬁ%tfqnn@nwéyof a TR-REF

probe kiMclﬁ&Eg reRR&rh Qepdaf of Ad AWERY c%ﬁgﬂ@ﬁ&% -of -Bhﬁrée@ I @M NLid; a target
exa descri be the use of fluorescent | abels

nuclei¢ fabudr o PNoX pelynerrde;cundrat Frestsone Hestieatenm, entlbingldase.

o Tl sndesicosef g T SR e e B 1l gy of gombinations of

restrlcﬁgﬁ chddirdlcakavfd pbltyni%e{sles 8R11@BY ARDtutddRE 1Rk BSed iARaL Sxample. It
and maski ng rou s can be used in the nethods.

will alsxAwPamps: qse skalladi methe aoehurii@isNarthpdope amailable for the
detectloﬁaﬁp 8Sheqet§g c?uensiltlltdp &n %lf q?nelﬂﬁ%h%)phe%pcgfa %bt%%j eﬁnéle?c a@d or of the

degraddtignadf t&HpTRiHE?abtdbe 1n|atdd&famuﬂodthbegdﬂ6ﬁaﬁdn tdﬁai ﬂhbﬁ%scence signal via
order. of the elenments can differ fromthat descrlbed

separatiep of A flyaeppaptsigvcnehor pair atdiysisapd Imge erugent egbodpent.
&P rt'ﬁe' 16 8P ¢f ¢ ﬁ'blohf?l%'i 'de c{égl ﬁﬁg r@nldeiﬂe _"]fﬁ{l-féEF probe includes a

pol ynuc otlde probe 1's sho ure’1l.
tandererﬂqmdt oftht rewrseedoarpi@dertt of Id&rtarget asclac Ealﬂdmpnﬁeqmiel@t a linker which

t E F litated Ch t TR- R
cncodyy BNTIYE TESAIPRS WelerFHES ¢hE iuclsfoe purrkpgmar of the sit
recoglﬂﬁéﬁbﬁl 1h@ réstfiBIdagdbRlc1dale 1amm! 'ﬁh‘e%s@ﬁto? aifid ﬁﬂké?ﬁs such that the only

specific nucleic acid sequences. Conponents of the
constramécplpeand anoths isslectof & tﬁﬁtm nprletyeacidhedqudiaegs a rcm@mmt for a GC

. repeat of the r se co | ement . of t _nucl e
aimclgBREn, Sorprife’ ERET EORRa PR AR g5ap FhPTaa®ififndyec prosent i
the hﬂk%a%o e %&feﬁfté Gt dAip1 &8 IIRHE kRBRBion | shite WOkHer REStriction enzymes will
preC|ate by those skilled in the art that a nunber

place gheienmiirgiatsionrike @gsign of the probe.

Target nucleic acid should have complementarity to the binding site on the corresponding
TR-REF probe, and a free 3’ hydroxyl group that can be extended by a DNA polymerase.
Examples of appropriate target nucleic acids include (but are not limited to) primers, including

short oligonucleotides, generated exclusively in the presence of a second target nucleic acid; and
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restriction endonucl eases and pol ynerases coul d be
substituted for those used in this exanple. It wll
W(alztm_a/lmamppr eC| ated by those skilled in the arPC€T/iB2a09/006280
.\ [ C 0
smgle-es;rﬁl[{ah(g ‘%agert accurm agte?‘g) d fh?élg s{: I%Bfﬁe h{g% gl:fete g %I'Tlcp ?%n f:)e extended by a
DNA palygetasaucl ei ¢ acid or of the degradation of the
}S{] gpf[‘zaé%@[: pgn)lggerél?ogiﬂgadgﬂt% :ug tgg é‘::l(g“e prgtl‘%glg][t : Itgrnge‘? Iluﬁeic acid is generated
(direcly YPIHIRBALS/ e%'l%ﬁ@@l? in @l?e' I?]re?e?lcé bt H§écroﬁa %eﬁi%ét'hukfé?c acid, Where it is the
current erfbodi nment e exanpl e of mbodi nent
secondiepgat nedeicrack thatrie thb ulumeteTRCREFacpi obe detictadde sinalysed.

e Gt SRT ahe BsaltGebf B0 SRR sy (kS s exendea

by a DRA! Uﬁ%’l?ﬁe{a@& 095&’[6?1@@11 RY thdr@rdc@ hhblelt oD bg ﬁdDNBACf)(ﬁ9§1@rase (using the
Bs mA part of the site recogni sed

T R-REE@tqble@s ademplatd gersraase savnd copphel tb@@rr@’q n9¢letcmcgl Cleavage of the
resultm% ﬁ?lle os?]’ran(#J hq%é‘tl)q rteyggrg? c%nqlg?éel Igl{] g’a}éIh%'rggtrslﬁtgo:%lgegn%?fm%g(l%qas example
BsmAlLeadiness mdsuftomn Be GEprdinionl Folid UR-FHEF piobE apitad &paration of the two
) di stance from the renai nder of the Mwl recognition ) )
copiess pt gheptaggcbtucloic a¢d sepvgose. By separaedy é‘?fé?saf’g the target nucleic acid
{ I

dlSSOC?ERgPIJOﬁl e [}'%f}ﬁéun gsﬁe{glnfeﬁe rcﬁ“ (;[fci)én g'gr%]%"] gcfbgn%[%%ﬁ cgﬁe}’ nghen ?ble to bind a
new (mt‘uet)mbpja ef thEdﬂgREanGbee had ﬁﬂtllzde s bahskgudnavornd of the reactlon

conpl enmentarity to the binding site on

Adr FaBpehony FrlRRF U GBBIDCRR HrEsty edoygfeﬁsy ¢Faging to a geometric
amphg&@Mﬁ(ggﬁhmcan be extended by a DNA pol ynerase.
Exanpl es "of appropriate target nucleic acids include
(hatresuite abttindd fromed TReREPrieaxtios, are igedendnniggeieodtand 5. Reactions

. Iigon cl i de ge er l.usi.vely J ,
cons1sg s e @2% é’@\éon Mt a g@ﬁ/ﬁ@rlgﬁ%legc d"]!'IQ—Rté%e probe  [5’-FAM-
GCAW@@AM@CGW@F@@AU@I@@CA@N@M@@EMC@GW@aB@{Q see Figure

such that the 3' end can be extended
3, SE(@dDyN@rldsé% Eopl Bxafpl le25 Urpfe?\'ﬁmhl5n‘émféhmﬁ0fﬁelsﬁﬁg}n@u@fﬁ Tag DNA
r l 0 S
potyf el et B bl e B2 ) O RL o 200 ey antes, ina

final v@flurfe SEQ@ Ml of a0 gVl TG el T5201 duMABRROXI vad &ddcli€or normalisation of
second target nucleic acid that is the ultimte

fluorepgarebetwael épa%ortse Rretrdiekd 1arF1%}Ha|4y9éaoled1é%0mole 50 attomole 500
attom%gﬁggﬁt ge%'gglglp 51?1§§ 8§ '{;ﬁg%éé glgg&ﬁc‘i{edﬁﬂz%pér? ﬁ?rger(ggoggepgﬁ?e reactions
beforeEMtcahastlocnnat059°(he Tharmgegressuof ﬁlecre&lcm(ﬂlsbwasanﬁhdﬁored by measuring the

(using the TR-REF probe .as _a.tenp
mcrea@%ﬁ%ﬁt@ﬁ UPTSRIAAO Y F)° SPUESH ol 13? At @FEO%C ifdgure 5 shows a
repeatéd @?ﬁ@&?en@@vh&ﬂ%egeﬁ&%w HNAG SOIHRAEE to3thE @'ﬂgﬁl@
probe/reverse conpl enent by the restriction enzynes
(in this exanple BsmAl, and Mw ) results in the

ation of the TR- be,. and the separation of
EXA@EZ‘% 'b‘?aégn%‘?m??réc ﬁgﬁg‘gﬁ REPSi ¢ acid sequence.
TR SQRPIAIQLriBAPIE Tl@lenthsr A@alg@ﬁat%cdoﬁf&nﬁﬁbﬁ of a TR-REF probe,
di ssociate fromthe remaining fragnents of the TR REF

and therens. inpthe khaip gyaqﬂgnﬂe?élmgam 31 ) amnilcﬁcatlmlewe(alm descyibed. Again it
shoulc? gé) M%}gé }ha¥I ﬁ'{ rdé?%l% 1 qurﬁ nt& thl?fle} s Inethgl; ﬁ{%ﬂlﬁ%Peu’tl ﬁnd shown in

reaction reac I on I era

1head%ﬂﬁmﬂmnyﬁgmwgets doubl es, Ieadlng to a geonEtrlc
nplification of signal The results obtained fro
FRIRERIBRA TG oa S giterasiven sysieguries the apgplifed detection of specific

nuclelgﬁél{ats'e&ﬁb?lces based on a rearrangement of the elements of the TR-REF reaction, and is
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consi sted of 0.25 nM of FAM BHQ | abel | ed TR- REF probe
[ 5" - FAMGCATCGCAAAGCGGT TGCGAGACGCATGCATCGCAAAGCGGT TG S
WO 2@Bi(B3473ee Figure 3, SEQ | D No. 1. 25 U oPCBE2819/006280

f e r
refrrelt F0NCle B o R g R G SR Ee.%éf BRI pAlR e B v
REF) ah]zdn Eélﬁtum/l (T hE'IPRC RIBF @rdbeﬂﬁ&lu&@l, aine GF cRd), tht referstQomdlecment of a
Tri . s added_for
target il F‘%‘Qtﬁeﬂ\ﬁel’&F F‘Wé? &gecéne%? Betanerf Fh@atéfgebﬁgcles&swd sequence.
AdditioRl c%ﬁ{lp%ﬁeﬁtg‘ oft JLh% %fcﬂ%n afd: 'J%rget micfid Qd'f?l (%fﬁlgﬁrlg’é &nd at least
500 attonol e and fent onol e anount s targe
one resiricgomemdopotlctke. mere added to separate reactions

FEARETLRE SRRECIBH B BaSiap R8T Id ' MfFbstcet pqpbinations of

restriciOMchi MRICRESRNEE poYBherhft8 oMl K ®btifulR foPeRATERNIn the illustrated
period. Figure 5 shows a repeated experinment where

examyendhistoublialsgalbe aplediated ltyhéloseaﬁiglllled lEmeatrEhat varfpus methods are
avaﬂaH% {hg rgg%ggg b oled r%lglc htg%:;% aI{ll]J, Qtefo Thfl n%% Ics o? Certlarbg%lS nucleic acid

O yeotont
or the TReiREkidpr Il Im@moﬁd eps in the chal n reaction

|l eading to signal anplification are also describ

ed.
Ay Hherexappihelus eﬁ@Oﬁ@@f@a depigedtin&igie ér thefIRCHBEF “probe includos the
I d r.f r
reversg hc%ﬁ'ﬂ%tﬁen?ﬁ)g aléaf(r:%e% nucfe%naE Pasteﬂllge%%g é][ﬁfleg c§§§a %‘Pgﬁ%@%get nucleic acid
sequelﬁi&SEsr idbesibadh abbtzeersrepﬁnated Wsﬁ Biikdr odontdi@ing npt irbea@@ition site for the
det ec |on of ific nucleic acid sequences based on
restricfop gy @Wé%? f the el ements of the TR-REF
ekt th(H@lC %@R‘l dhstRfenE € %fén{éﬁfa%'t)ntoaﬁe tblﬁﬁhﬁg‘é’lﬁer (SI?@IG corresponding
Rever se Conpl enment Restriction Enzyne Facilitated
IRC-RHERERIBE) axhai fncer @abydroryl Fioep IURC- d%tEFbepcnblEledri@I ad2SA polymerase.

t t 3 t of { L . .
Examflgs bE fostapfe tubilameBi A GENR PR e R Brisf P rinpgrs including
short $1&JcaBtlchtitik Bbchemtddbxe RENBRCIA thA\Pidkdrico Bak s%ﬂ@ﬂ@éﬁrﬁwﬁeﬁc acid; and

the reaction are: a target nucleic acid;

singlepsoiaydass azgst DR cleavedRyta berlcasesteh gt die én@mhgm bagstended by a
| d be appreciated by those skilled in the art
Dbuxkﬁgﬁga%nunber of conbinations of restriction

€0 exuigpleinesniRAtin@ob WEiAg esctCptimersPthesilRst hiidléiedcfdok generated
those used in the illustrated exanple. It should al so
(direce oppdireethacaalupycly o die RiRIanPeal ¢ FECOR ta5get nugleic acid, where it is the

second f’arr%é? e @Rta*&f&ﬂﬁaﬂF AN @%‘é‘ & i id PSRt R e o?'&HQlfysed.
o e

er t e accunul ati on e copi es of
Carcgetnanated, ehe taagat dudeictaosl id eg]lead atndahe RCARHEF pridbe,RaE is extended

by & RGPy RTopho EF O RERT OB REFRCE R o BV A Baymerase (using th

IRC-RIEPo88B0hL 1&hpRtch 36RREs AN CLBLEiBRIsHe $&ABERT %bou@l@dsttﬁnded allowing
copy of the target nucleic acCid sequence as descri bed

for efhbonteslemmpaohtted nbwlyasymhﬂseﬁd copleailMNAgbyt Hes restriction endonuclease.

. recognition site for.the rest |ct|on endonucl eas
s eGSR e b R o BT RBURGRER BUIBRARIR RS s tefpase of e
target hfcleR@ckd Aba@ 15 the IRC-RIE pedE! EaB0EsHyE tHoR@bRED bind a new (intact)
probe, and a free 3' hydroxyl group that can be

copy c@fﬂh@ﬁ&éﬂElﬁyrc@em ipidlateresulsesiuent round of the reaction.

It will be appreciated that the above description is provided by way of example only and
that variations in both the materials and the techniques used which are known to those persons

skilled in the art are contemplated.
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Exanpl es of appropriate target nucleic acids include
(but are not limted to) priners, including short
W@RLogosascs eot i des, generated excl usively in theCT/IB2009/006280
. nce of a second target nucleic acid; and
Puml&&ﬁﬁlﬁe stranded target DNA cl eaved by a nucl ease such
Mulhst h987 tUneted 'StaePaan 468300 eRcbedssiiprad i ipg Nyioetcas@d Sequences.

nbodi
Livake. FARGRT e St ket o 2 gL s ey e Probe
Gelfaﬁcp dit Pcfd%) Uﬁ%&{ 'S%ité’set’gtehtnS bﬁ‘@ ops. e%ﬁl‘ager%fus A3 ?gem Using The

target nucleic acid, where it 1s the sécond targe
NuclegsecA aivry alzflAdVadi\eatAcsilfdﬂﬁn@isdzaenate nucl eic acid to be

o7 S90E!ANEL XG0 P ISR, b Rt

Restrz@%rﬁﬂ%u@béa@ %t%'—l)ﬁ?@d’e@@ect@ﬁt}@ﬁ&l&?ﬁgce§she target
nucl ei ¢ aci ynmerase (using the | RC-REF

Fishepetoble 1§§6,aUlﬁéWi;ISéEtt@S) Pa@nﬁéﬂé’wﬁé Vedwghi ftdrom-Sluéort Quenching Of

u wi ng for efficient cleavage
Fiuor g Sy LR T T TREET Y B8 on DuA by thi o
KldwdflE$I994I)tUﬁ>ﬂtbde$td@@ Pate@ns 832,659. 9. ishSihisSioh WA B oFiRIne@Based Binding

of the original copy of t he target nucleic acid, and
Assapy her Pelvaigdec deidhe target nucl ei c acid encoded by the

w5 5P OSSR OSR8 OF 08Dna 5

Hybrzdzbbl&eﬂMembd e theolsd QEF. lrueaastzem) Resdrianyd Ehere Transfer

cout GENISFOE hrsed S Purin & sk SoaM BlarBriss ARG SwrbHgons Peraining

TOPnW&EéL%ﬁB&{&Qn} he techni ques used which are known to
hose persons skilled in the art are

Barany oeit e’rlpllat)é,d URutbd i Sates dtaseniid 44941581019%rmmabledb$am dgdiated Dna

Pat ent 68 Proces | ng Nucleic Acid
AmpliEGY G SO PG A BEVion D66gne 3 Dbt st at o5 Pat ont
Tyag1@ Z&@K@ﬁﬂer 151 $06RUe51601HYIB &l R F56 BRCEIaPFARRes IR M bridization.

al . 1993 United States Patent 5,210,015. Honpgenous
Nat. Ba@tgdmogyggt Eh308i39§- The Nucl ease Activity OFA Nucleic
$ase.c ar n 20 e t o

Baran LT 855 Rl APl dP e PR G R R Meof) B Avptications,
vol. 1 pgss-bcti on- Endonucl ease Di gestion-Ligase Detection

Reaction Process Fisher et al. 1996, United States

Broudp N -¢#005) Mokecalgs Bemearmotis! Bdter Ifaigun vl Bneysianediy o Diagnostic

5 elils jrgonucl eoti de Probes Kidwell.
Geno%fggﬁ ,ﬁ) ni tlésd a‘li: es&é% élgt 5,332, 659. Light Em ssion

PefferCN , NagosybAnBsit Ba&"hde»mSll h@ss@namafs Nradrle, Bolayd Babss,cl. (1993) Strand
Invaszgn @%Dgg%s uip%q ﬁ?gd}’@n f’anf zgweggt rrc])tc Natl. Acad. Sci. USA.

90:106MR 1 dgdhzat i on Method Wth The Use FI uor escent
~ Resonance Energy Transfer Coul | et. Al. 2005, United
SlaitaStAat esdeat@ntFo8lesPap3443: RigitthBdsind KX ekeskiety E. (2003) Supression Of

o RS i R TPk AR S st 5 P

Nucled@i@TRsERBi ®slah g AzRINEALAL 22 1803 1605.
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Anplifications System For The Detection OF Genetic
Di sease Tyagi S. and Kraner F. (1996) Mol ecul ar

w@emenss73 Probes That Fl uoresce Upon Hybri di zak¢m2009/006280

gt arvgs ot echnol ogy. 14: 303-308. Barany F. (1991) The
Ligase Chain Reaction In A Per Wrld. PCR Methods and
Applications, vol. 1 pp. 5-16. Broude N. (2005)

| ecul ar, Beacons And Ot her Hajrpin Probes. .
%@ﬁe@ i desingR KA UPIICESHbIN LEMIr Ukt Bpgfcgprising the steps
Mgr.cel Dekker Inc. Peffer N, Hanvey J., Bisi J.,

Thonmson S., Hassman, F., Noble, S. and Babiss, L

( 4993) p@ividamgla lsmvplei compOisin@uapsiegleBtranddy thept nghdeic acid, wherein the
Nucl ei c. Aci igoners. .Proc. . Natl.. ad.. Sci. USA

90: 106388% %%f‘ﬁg%ﬁgt%é%w)fl? a%ﬂ&a%aée? é\ﬁf&rra@gﬁ;papp z

Rbgl er pRvidisda XRRemkHe bylykrucléARRProbengRRign O
ExgnucFeoﬁgggc EEgrada%igh 0] Eb%%le-Strané%ﬁ Dna And

| nhi bi ti on Ofat RreiriweltargsiebindinBgomaims, Wuwtiadkd dersains are separated
Nucl eot | desyand, NUEl ey 6 Act 48 a¢: 19%3h1%1§10s5'sae"€1‘y\é§0%1' cthse

nmet hod f or 8%?e8f|n§ a ?a%ge? RUST &0 BT R U

sanpl e, thedeghdwidncanprising the steps of: a)

provi ding a_sanple conprising a single-stranded target

nucl ei ¢ aci 8) aiHErEhiRdingdowipmgng.asqopy Ré aldcash g gettion of the target
nucl ei ¢ aci . of 3 | AISs: -0vi di S
monomer i o pAlanar Sob faigt it B BiRnd dorlid thé | adet nuclc acid
two target bicndpargtedbyainuslcashudeange ¢lb@ciaraidomair eusceptible to
separ at ed by nucl ease. cl eavage el enment or a domain
susceptibIen?@mﬁEQF%ﬁé@“Hégradation, or ii) a target

bpndi ngorﬁ%kﬂh@@ﬂnolﬁ GRPYmOHe tBin bifa&Ipy® MRL Hoﬁ@rngﬂg%g?lgnucleotide

(]
target nuclelic aci wherein the targét binding
and t hprobar get nucleic acid are separated by a

nycl ease .cl eavage el .enent or, a donpi n susceptible to

AE1 caCon IRUGEARE TGRS VAt ooy ERRn il RETERHEY M FYgrse complement
nor et hefhe AMOERAY pRfbet he nonomeri c pol ynucl eoti de

probe; d) contacting the sanple with a pol ynerase that

sght hesontegiinglibe sanele yethcyinipist wapnueiFascHe o ither pyelease cleavage
pr obe; eff eﬁto&tc%géalélg i et (ﬂ)?neﬁt? %lcgpt}ﬁlé E) n%tclelageia(zet&é%c@ﬁg?, and

nucl ease to cl e nucl eas eavage e

degr adéctthithgdberelicil agt S€ Birhdition o tHeysbease
degradation, and f) detecting the cleavage or
degradati on of the probe.

The method of claim 1, wherein the reverse complement of the monomeric probe
comprises at least one copy of target nucleic acid and at least one copy of target binding

domain.

The method of claim 1, wherein the geometry of the cut sites is such that the number of

paired nucleotides in the cleavage products is reduced.

The method of claim 1, wherein the cleavage or degradation of the probe is detected by

fluorescence.

The method of claim 1, wherein the cleavage or degradation of the probe is detected by

colorimetric methods.
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2. The nmethod of claim1l, wherein the reverse
conpl enent of the nononeric probe conprises at | east

w@r@®9asyay3 of target nucleic acid and at | east PCEIR20@%006280

of target binding domain. 3. The nmethod of claiml,

wherein the geonetry of the cut sites is such that the

NThb atettadd ¢radlaiad] ,nuiddreiatthel elsavdage tdn eleglagaimoe the @eubetis detected by

is reduced. 4. The nethod of claim1, wherein the

c}né%}%‘a@glé? %@B?dédatl on of the probe is detected by

fluorescence. 5. The nethod of claim1, wherein the

cl eavage or degradation of the probe is detected by

c oho nieﬂeidrdfo:lmn hodiserén thheleastgh@d dograditainnofithe phabreas detected by
e cl og (Flegradati on of the probe is detected

b °f ‘g ¥89%met hods. 7. The method of claim 1,

wher ei n the cI eavage or degradation of the probe is

detected by el ectrophoretic nmethods. 8. The nethod of

cllh¢ methodviferi@iml twkereindhw elgavage od dggradatianoefl e prdbe is detected by

prabe..i s. det d by hybridization nmethods. 9. The
né}%?{bddz%lfmgﬂeiﬁﬁl wherein the cl eavage or degradation
of the probe is detected using nanopore technol ogy.

The method of claim 1, wherein the cleavage or degradation of the probe is detected

using nanopore technology.
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