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Conpositions and Methods for Detecting Certain

wo-b@miog4nuses, | ncluding Menbers of the JapanPGEEP2004/003356

Encephalitis Virus Serogroup BACKGROUND OF THE

I NVENTION 5 The famly Flaviviridae and genus
Hb&YWIKPe enconpasses a nunber of viruses that are
potentially |ethal human pat hogens. Such viruses
include Dengue virus, Yellow Fever virus, Mdoc

Ubgoot o ot RS E  HOT BEb ot Biguding

i ncl ude rel v ch as_ 10
Japanes MEMIER Qf TR Ip¥n (8 IR iy bk ity

(WNV), St. Louis encephalitis virus, Mirray Valley
encephalitis virus, and Kunjin virus. Kunjin virus is
often referred tBAGEGROUND IGHTHBINWRWHEMNMuUse of the
degree of sequence conservation between these two
viruses. Characterized WNV strains have been divi ded
’Eh&tfﬂnﬂy\ﬁlagiwﬁidas andl 'gemm@@vivims dncdmpmsge numbepafedusesithat are

RO R BB Dbt s SUEhBysh Brly Deg B PP Pever
v&m&dﬂbd(&prldﬁmmiswhﬁvsaofdhelalpaﬁde em@pﬁalgm%ruﬁ 6&2group. The
transm ssi

T PR BRIt e PR el ot RS Mg o
Japdnest eadedhnlits visunGEE), WegaNildeiras (WIS, $i Losis iaephkdlins&irus,

t f
W58Vl ak LR AR PR byl ARG R frhslapdred toasa
vatidkt. of DENF diecause of thaclepnee o uémE echdeovation beiwekh chesé two

e Bl et YL RYSEbobbeR Gy APEE splpeage Tand

liviesgerIl, bagpldaseseqieiict hedyay. e, VWNV-specific | gM can
persist for nore than a year, making it difficult to
differentiate between active infection and past

[eXpes ticefirstaseodansit WV ddt@phiin IﬂhefﬂﬁlShW@iSnepSMéi:h SiiceZhen,

direct.detection of viral nu i.c.acids ded.

s P Sy Pefnate P uo P o BhaudRsio SO EWRRF B Soutes

osledrshdrd mesdquetoltatks ﬁN@S cdrdfemed mh¢n d@r&ﬁgamf@ﬁenitﬂlffﬁe trifedted by a
and ot VIVIr ses,. th er ol ogi )

STl et Qe B yirps A stict BERUrs i P hPas@Bisiite by transtusion of

blawel prdtngs (ndeafismed cdsbe addpabese millcephal itis virus

serogroup, are also hunman pathogens These pathogens

RS EIESS SRR 037 FOBS R PGP IR nd i
spextipimaibotlies cani usually It &ictechandy aﬂ’t&rrthaylréiﬁicl péyse. Furthermore,
TR U i PO B i
betvers Attdeiinfectidn mehiest sxpoburthdlclapaniie detcwphakibblds such as
direct detection of viral nucleic acids, are needed. Detection of viral nucleic acids
presents a more sensitive method for the early detection of infection by WNV and other

flaviviruses than serological methods currently in use.

Other flaviviruses, including members of the Japanese encephalitis virus serogroup, are

also human pathogens. These pathogens include Japanese encephalitis serogroup

. members such as Japanese encephalitis virus, St. Louis encephalitis virus (SLEV'), and

Murray Valley encephalitis virus, and other flaviviruses such as Dengue virus, Yellow
Fever virus, and Modoc virus. Transmission of members of the Japanese encephalitis

virus serogroup other than WNV via blood products remains undocumented. However,
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virus serogroup other than WAV via bl ood products

remai ns undocunent ed. However, WO 2004/092412
weEROABPA0D4/ 003356 21640 WO- KN 2 such transm BGT/BPX04/003356

are possible, and increasingly likely to occur as

these viruses becone nore w despread. Therefore, new,

[easiNdMey and specific assays that are capabl e of

detecting these flaviviruses that are hunman pat hogens

are hi ghly desirab rthernore a singl e assay
tra?%n%%%féﬁirepw}b@e%i mcrigsiagly dikely torerayE psthese wirses become
rdai@ana r&QAC TRBRIIrE, ewd s GRINE QURp DAY sa3h Bt RE MBINLe of
BRI, EF SUMVARY OF THE | NVENTI The present

Cﬂ%@éﬁg B@ﬁe Tviugesdhy RBEFJFP @ﬁ@og%taﬁ%iaghlyaiﬁamhlq Furthermore,

O RCAskdYAhhi1e caph@leib‘f@@i%%?g Rberfl AUEDEL 6f BEITEhaRikse e cephahtls
certain flavjviruses, |nclud|ng several nenbers OP

SILRBEHISEOHA alsp R ey idesizAblays s erogroup. The
conpositions and nethods of the present invention are
based, in part, on the discovery of oligonucleotides
that can be used e.qg.. as rimers_and probes to
detect the pre§gﬂgg%%pﬂﬁ%ﬂ%£9%”ﬂﬁE{NgENEBaHese
encephalitis virus serogroup. For exanple, West Nle
irus, Kunjin virus, Japanese encephalitis virus, St
PEESERISNETRIOBREP Il scoptnagiéiops mEodsnendyits fay datadtingythe
PSRRI ikl Ri AU 638 kfﬁv%h?e@tﬁgudfﬂ?fs ekl ?nehmbers of the

oligonucl ofi.des of the invention
JpangisnetrestifigaEIs$erogFRup. ﬂiiwﬁmp@ﬁn@amarbienatbeds obthe present

1RhE6A afd LAV i HE! %nocHE aisgtﬁfef}nﬁ ohgmﬁdgmgpgﬂlﬁetdsgd e.g., as

i ncl ud I ng,

P\\‘;’:n;eilﬁjigan rﬁgairwtglfﬁ%i ihg PresgRasen @eimiwra nfr%be Japianess enddpalitis virus
sdoEMSIp. @Bgex\ﬁ%ﬂl@wgs@)@% yibi§, Q@unélg%ug’llblga%@% C#n%%l%lﬂﬁ§¥l?lfls, St

thé invention can be USG
Lguts speepnplitisrius é@ﬂrEN ré\ilsié\élua@ictviﬁiéﬁmgcmbahthewmtchm ts detected

WIBSHE bfi’%u@i‘ef)ﬁ'&é} of 'tﬁb 1?1@&&%&1” FARBEC H ol %Bﬁuél&%gﬂg {;)Pt'ﬂe

prOVIdeS a nmethod for det ectin a nuc
igigpEpmran hepsse Fedesect flaaviragsa nu@@eéhe:}aphaﬁse encephalitisyirus

s&@ﬁﬂ%ﬂ[) %Qludh{g fhn g;lgam?%l@ QfencBe HELE ?\E(gﬁliﬁla mk@%%&go&nf%aqahus

onucl eot i"de e€in ntion escri
V’éléi‘ @qucglra@@@dé@ﬂawﬁiemenru@ Pl eligosnelectides of Biednaotidn can

bOlisceN Bh@er mﬁes‘% defiet tﬂg&%@ﬁfﬁu?ég %g&l??lln%gtté) the Vl"aét%fs)ds

ser.ogr oup. he probe hybridizes to a nuc c aci
¢heuen: 16 or the conpl enent thereof, whichis a

sequence of a conserved region in the 3 untranslated

region of flaviviral nucleic acids t hat can be

Id cted rding.to the pres g entj on.

%%errf aj ?,]spe%ﬁ% nyerron Hpvx%ﬁga msthedipoietecking a nuclelc acid of several

nteﬁrhaksadfehdhpemﬁéemcephmitﬁ Ivi‘ruﬁ@dr@grﬁﬁlb ynﬁhe%eetm%a detecBibly-
Xpn i vit erein

T BRASHRORE bl gt e e Wl L

detedlacraicbi?c etchbofmé\&ﬁﬂ he@ndrs bhle Mpzhale ‘én@aﬁahghﬁg vidhs TEFBES up.

Tﬁe probé hyglp GP&IS anudl eleceilgﬂ olftsta ]c')er %g rI%L(I)r the complement thereof,

which is a sequence of a conserved region in the 3’ untranslated region of flaviviral

nucleic acids that can be detected according to the present invention. In certain
embodiments of the invention, a template-dependent nucleic acid polymerase with 5'-3'
exonuclease activity fragments the probe, wherein fragmentation of the detectably-

labeled probe indicates the presence of the nucleic acid of a member of the Japanese

encephalitis serogroup.
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WD 2004/ 092412 PCT/ EP2004/ 003356 21640 WO-KN 3 In
certain enbodi nents, the nethods conprise anplifying

wao b@4nemizi c acid of a nenber of the JapanesePCT/EP2004/003356

encephalitis virus serogroup in the presence of a

det ect abl y-1 abel ed nucleic acid probe, wherein the

2464 | abel ed nucl eic acjd probe conprises at
eé§?k§§%¥consecut|ve nucleo?%des of SEQID NO.: 17,

or the conpl enent_ thereof. In other 5 enbodinents, the

Ineeripin smborpReye thgweihogs sempriee m;dif@ng theeoitetlepf acid of a member
o&ra{mg ariRe &J@%haiﬁi@ @ﬂﬁ?&@?&@@t}@&# ?E&FP{&& "33 RRLASHAMEled

in th e resen a det ect

ngrlels s r@be,uv&@relm@céthtetbﬂ»elahdﬁé otebicpcidgtyel eepmprises at least
20 |cb195%@ﬁ‘t?¢ee1ﬁfcle@ﬁd§s%ﬁ%®l§§ﬁg7l t?@comgﬂe%enﬂhe‘f&? In other

onpl enent t her eof
embloétmmﬁ &bt imgehode qerapuies anmplifying gl iutleiesrid of amember of the

TEARSRIE a8 sosf g)%y&{pgﬂ%yp&';&% 8%& aéftteélt' 1§1g'1ab%9eﬁ' el ¢

t can cted accor

- oligemuslgopide, wherein |t1n¢ desedtahly-tabbled |0hg<vmsleotlﬂe casmphsmsl §EQ ID NO.:

18 8Mhé §§mgs f Beht @Heﬁ%f t ﬂgb YNGL ts ﬁ%hq)l ggnt?cl&%w ts%qélence that

the Japan encephal Tt1S viTus sero
hybiadiseste agbnservhaiiregivalof Wllrcmlefll@dwmﬂalvmral raciak idsihat can be

d\’:\ﬂggtreg 'a@cotr@ﬁg tﬂ ﬁ{egﬁgéplé l)r{rlé,%]rﬁﬁ)%h eﬂ; 881%5 I O é}f?ﬂtftgods
C@mﬁﬁe@rﬁphfymgdb@nmgt edid obe m@nﬂaeq ofthe éapahaie eﬂaerphlabtls virus

s%gﬁi) hQn Vﬁ"égenagoif all %Y%c\éa{rb{lwafaﬁagc?}%ﬁgem act g é)rglf %Sliegbtéle
det@ﬁsbhyslelselqd prebe cemaptises FBQEDYWNOTHS, deﬂeccbaipll@nen‘mhaéqf
SE%'TDQQO"’“}% ﬂ?%ﬁ?h@%&cﬁue@cﬁgcyack s%\é\@el{ %Sl-l?ag ecali(lj E%used t0 defct

art wt thron
fleaviseseabicording bt the pagsetteneentionor escent noiety. In
certain enbodinments, the fluorescent noiety can be
selected fromthe group consisting of 20
fl uoresc fam |y dyes, polyhal of |l uorescein-famly
IRy FERALeaT o HESH Eieh s getaly Ewiety. The detedable

el be zfrﬁ,’l”ﬂeltéétﬂ%er%mef)hem &k %mllﬂ 1rfj’bh%sut without limitation.
oxazine- famly

ani ne-fa es, dyes
Fodeamp tl?%%ﬁt‘?c? weietegudeaifveressentmoigyedn cetidnat ed
eﬂna&ﬁlﬂﬁlﬂlté}' e ﬂif&és)ient‘i‘ﬂ(ﬁ&y c@ﬂi‘ge &@tc}a\@&}l 'tﬂé%?oh? cgﬁs%?mg of
q Prefe&?qfugf nent | uor escent @%

Bo'e s sebbaol zgremrb@rmbr dree mistthlosefworeschip-family
s ORGPl S B Sy ds, AMSAGHAL- g
fﬁﬁgm§’ %%Pa @hgﬁ%r noi et ﬁ%ﬁgﬁﬁ%?é§%§%g%?&§ﬁﬁ%’?%%85¥
AHY Wb iPtRETAMILY diep agraninetipmily dresashelaserblonihapide Samily
d}teb Qarﬁllmpﬁexgi—fﬁ‘ﬁ?l% Y reéé 2{? gﬁﬁeﬁﬁjeg ‘Eﬁl%gdfrﬁéﬁm thBAuGQH4R: moiety is

%VﬁﬂLﬁFﬁﬁﬁpesceln fam |y dyes,
hexachlorofluoresceln famly dyes, coumarin-famly
dyes r hodam ne- fanily dyes, cyanine-fam |y dyes,
thiazine-famly dye ,
LR s, e T ol BB i Faspgacher moiety
Cadt siny BODhARY( moidtpkndwn thy@s, ofskill i ee-drt WRk@8ARMtation. In
cegt‘dﬁﬁéiﬁl%diﬂq‘%h%f {hg querllc@le? r%me?y can be selected from the group consisting of

fluorescein-family dyes, polyhalofluorescein-family dyes, hexachlorofluorescein-family

dyes, coumarin-family dyes, rhodamine-family dyes, cyanine-family dyes, oxazine-
family dyes, thiazine-family dyes, squaraine-family dyes, chelated lanthanide-family
dyes, BODIPY®-family dyes, and non-fluorescent quencher moieties. In certain
embodiments, the non-fluorescent quencher moieties can be BHQ™-family dyes, Iowa

Black™, or Dabcyl. In a preferred embodiment, the quencher moiety is Cy5™.
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enbodi nents, the non-fluorescent quencher noieties can
be BHQT-fam |y dyes, lowa Black', or Dabcyl. In a

wee@heyxer enbodi ment, the quencher noiety i s BYBIR00VD3I3S6

2004/ 092412 PCT/ EP2004/ 003356 21640 WO-KN 4 I n
certain aspects, a nucleic acid of a nenber of the

2lap@nasaaencephal itis virus serogroup can be detected

with an oligonucl eotide of the invention. Inbcegtaln
iments, a fi.rst, oI gon cleotide that hybrijdizes

IR 6O R detesie BuflHC Bfid SEeemiREt thy Semaareisacerbetios s

sBfolgFRIp daf badpletfell vathuHCAIRLAuAEI il OF (1R 1Mr% ‘?Ifx cért‘a@n
r us. serogroup

5 hal it 1
rbBimeg rf%gi%eﬁg'éé@reyt SPTR3GeeHE 9 cless i Q1D NO. 1
cafBe gsdarR A eisn@fto bﬁl@hm&’t‘fé‘i@a&!@%@}n'b& §f the {aﬁvﬁnese

p that can be detected accordjn

<BFROat® IHSHOBBIED IHQULt NG hted pRahe dscame dliseasiences
cBﬁéeBiFéH 2 érﬁB&rs Bf tHe§Ahest@nedy %%é'l\tﬂ'l}é%e gﬁ#fp%htdﬁﬁ be

I n of her embodi ments,
reriRa ORI B TEon pvRidion. dn cebe FBbNdimergs, e frst primer
c@fnlpﬁﬁés a$ ﬁ@ﬁqg(égngé@é‘tﬁ\qa Iﬁf&lelagdéshﬁ SgQg?)N@' %, Qh ofher emtbochments,

regi on of current own sequences

ll’lea%‘;er Vlg‘er ‘é’rﬁ’é@bﬁ&@@l@ N@r ds SE@rIégN Qup i lmam;mes saghence based on
teAdis R eI 8 Qb%r@ﬁqgégh BEall &rfclﬁﬁ%l ﬂ%ﬁ@v@ﬁ @éq}ueh&:\é SIN fa:%anese

till other enbodi nents, ner conp
S"EQ%F PSS sgogromp mempeqethat garj he @tgp@mcmrdlrwuom present
ISRAHENCE dil¥th&AmRRIHMSaY th ﬁ& fn{e Aﬂgﬁ §Eg IDNG:: 8, SEQ
ucl el ¢ aci ds accor

encephalitis serogroup ne
P NQ h8 155 Peehie Primes prauence tl_w qan be apadetio nmptifiokipamase smceahahtls

séggﬁﬁg n@émlgéi’ 'ﬁkﬁ@ﬂeﬁ%tciﬂ %céotﬁgi'h% by Bl é)géséﬁﬁn(f&tf%nn ucleic

acrd SEQ | : can be us as a priner to
anpllfy a nuclelc aC|d of a nmenber of the Japanese
encephalitis virus serogroup. SEQIDNO: 9 is a
Irc cnrsnembodiaguene eccbad Gliad)ﬁhclebh@e t‘ﬂlhﬁl@}fb\fﬁlﬁz\és &f a nucleic acid of

e copserved anon s of t he anese
SR RG R PO B8 FieeS PR B amBL il 147 bR Berber of the
]@anﬂ;k dn@hﬁlﬁlstdikels RErOSRD. BB@QDtNQH 9 1§ NcSREARS Beq@Bnce based on

QP e second,pri ner c%gprlses at | east 16
tlga ﬁ%@g‘ﬂ?’l %/%eqHﬂbcle%chsangd gfoBEEen the ]f@aneggglqeguahns virus
seiEroup Chat sard bed aedrpd ﬁﬁgﬂﬁng © thER bdAt &@enﬂ%& Qiﬂ"ce?ttaﬂle r
conpri ses
o e s T TR s s Sl R G DRSS Ho e SEQ
1121 NSz oME rSEQRID BICGLO1Usie thvednigh it t§ SE@IID 1601 hens bheknown
]ﬁgﬂﬁenc s from I)Eanese encephalitis virus sero roup

% WgeeoRd BENEOBBrSY 5 U Mot o IngEQIR ND-: 11 is a

piimeseqtiendabestidiodthe Hﬁcé’@?y Maﬁ%bse@%&@h@ﬁ R 81 cﬁllﬁﬁqtl known
second rlner conpr.ises SEQ | 15 or SEQ | nWD

seqyencesEpmaRggese gnce tlgwq qgrqg@uppgleg*bérs tbgﬁcgn ]bﬁ detected
aquoidily toshe pRsar ifihtatiosah Re oteeembediampkd fi sdapal g&gﬁ

e R o S R L L KA i ALD Mo H

spletifis pnﬁreel sefqﬁ@@cfédhﬂf dafi®e %s&ilatﬁ aﬂﬁ;h‘ﬂﬁﬁﬂaﬁe@g el diphalit sero group
ucleic acid

mem%er Sicleie ac1c$staecgorld?ng to the present 1nvent10n In certain embodiments, the

first and second primers can be used together in methods of detecting a nucleic acid of a

member of the Japanese encephalitis serogroup.

In certain embodiments, the methods comprise amplifying the nucleic acid of a member
of the Japanese encephalitis virus serogroup in the presence of a detectably-labeled

nucleic acid probe which comprises a fluorescent moiety and a quencher moiety. In

FLR V¥ 72 %0 . SN SRR ¥ )
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30 nmenber of the Japanese encephalitis serogroup. In
certain enbodi nents, the nethods conprise anplifying

wao b@4nemizi c acid of a nenber of the JapanesePCT/EP2004/003356
encephalitis virus serogroup in the presence of a
det ect abl y-1 abel ed nucleic acid probe which conprises

28640 g ent noiety and a qg@ncher nmoiety. In WO
2004/ 092412 PCT/ EP2004/ 003356 21640 WO-KN 5 certain
enmbodi nents, fragnmentation of the detectably-|abeled

Cﬁfaébénfbydgnqnéh@aamentaa@rpeﬁa@rdtetenublyelahelatpre pbY ¥ templste-
et et OHR) FATGASEI oY 3 SERAL A SR Rl OSSR scent

) rom er noi et Y. a
nendsp Giometitesjuendher froagyreit @ttatnerifodilentstho hagmttatiby of the

I of the.puclejc acj f the.a r of
pifhE BUSRERE pBher B M E L §d et T Reiemaese
emepbditeditny serogriotipcambe éetegsd bmohitbht®eBBE6n e luodettence.
certain enbodi nents, a nucleic acid of a nenber of the
Japanese encephalitis serogroup can be detected by
hybridi zjng the nucleic acid to a prinmer or probe of
Iny gratain erplodimsnts hawcleis agid phn eremiber bf thiedapaneseznsephialitis

sePORBAP kan B@d&@&té@&%ﬁqﬁ%ﬁé@@gﬁdefc@%ﬁ tg Edﬁpg?fé é)g%ir&ecc?fqhe

. be detected Q%@Rybyldi2|n . etesta primer
inyentipryhat s sovahentlydinked toed solidesipport.ninotettein eontivolineetef the

b6 pya s ' i &gt
bl DU e 6L EOMNE 6 LS SRS e o probeto the
nydeig acifnIpether erabesbaientsnthe nugleiviacideian badirectlyfdesectagriyer

infbrjohSinlARANERE ABLERNAL b hucSRrogr oup can be
wth two

det'ected using a nanoparticle or nore primers
or probes of the invention covalently |inked thereto.
In still other enbodinents, a nucleic acid of a 15

Innetiredmigddimbets, kapaies & @ bELpRalbet 65th RIHRAEL URCHRARRE
circle . amplification assay

det ected ,usin rollin )
s P S ) 1 BB O TARASTE PSP gapiobes of
thetiventioe bbadbintl tihked theftis | B Eillaghd e@fbodiNBING mueleid R of 2
Japane Efceghallthﬁ,serogroup can be detected usin
mS“’%Ffr gﬁﬁe PEPFsE ERIFBATUASHICRT U421 O d5iestsd using B reNipg circle
arpplification @fsaj WRh phifle@ddrdpér proBessdfithd inQddiRh. @H‘g&cgtff@rnt S,
qﬁggclelp achd of, .a.nmenber gézthe Japanese 2(
CrIRRAEIRATS & PUclderdd PhrmeriaT ictha fpapessgnerphaliisserogroup can be
detdcadtsesingdd $tedirdBidplateaitnd ARA d1HcS@dd Ry ABSAY MBS of the
. _prinmer a.?/ r gégggs of the _.invention. In yet another
iSRS AL Oer HRTBMENicE BUGFC ASRBRBEITHR: phe Japanese
endaffatids erenoepbal bd detesr M@@al%aﬁp@&l-gﬁﬁﬁgcleﬂnméglsiaon

a_ nucleic acuﬂ sequence- based anplification :
Sy APE PECITYRHer BOPRR NS RAFRHOD. JrgBeoBter emodiment, a

nuclevedtid 6fb mbMbyedf tRORpRSS e RREHAINR @Emgﬁ)_u?%ﬁﬁ Bk Q@b using a
Japanese encephalitis serogrou

of .a menber of the 25 . _
n“&Lﬁf aﬁgf ﬁ&?@%?&se{éﬁrﬁ’é}ﬁ&ﬁ%ﬁh G4FIA PeRY WG e iPrisregs and/or
préb&t/of theibodRBHnOMn %ré‘c%nbﬂié? BibOfimehf aGRICR! did caf a member of the
enbodi nents,. the tirst and second priners and a proge
J a%afnefel,]f‘é‘lCF]ﬂVilhf fespereyp can be detected using diagnostic PCR with primers

and/or probes of the invention.

In certain embodiments, the first and second primers and a probe of the invention can
be used together in methods of detecting a member of the Japanese encephalitis
serogroup. In certain embodiments, a nucleic acid of a member of the Japanese
encephalitis serogroup can be detected using a probe of the invention that comprises a

molecular beacon. In other embodiments, a nucleic acid of a member of the Japanese
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be used together in nmethods of detecting a nenber of

t he Japanese encephalitis serogroup. In certain
wepdemdrent s, a nucleic acid of a nmenber of thBCT/EP2004/003356

Japanese 30 encephalitis serogroup can be detected

using a probe of the invention that conprises a

I beacon. I n other epbodi nents, a nucleic acid

2%gb§€§é§ger of the Japanese 6% 2004/ 092412

PCT/ EP2004/ 003356 21640 WO-KN 6 encephalitis
erseplugditio sgyogranplven Hetletettedi usisg mgueleiaacidesrqueacidibased
arﬁﬁlgtj‘c%ﬂ‘éﬁ st%?%ﬁﬂfpr{?ﬁ% hid/6 ﬂoBQs @ﬁﬁ@}hv%ﬁ({}h P YEES Ber

I nven
erahdnchmensna sycleic acidloé i neadied Of)fhedamntﬁeﬂncqfhahheserogroup can be

CARIFTS RS TEIAL bRV R0 09 i
dé(;cemmgttheomuclﬁh ea:ild 5vitdhet CM(tqta‘b@]Y -taheled podbei of tlacindentionh I certain

t r t
e%ﬁ%ﬁgqegpsh¥ nuag & ag glog %‘1 r 14 of &%gﬁ&\fﬁ% én%g[?hal ﬁ ge%érgﬁlg can be
détapahesey zedotd:gihtadssatyl vslt}sp]nmglrscami/ ar gmolixe of thetisednéidnu i pigper

erf‘l’tr%oc%%nr{egl gg nﬁ nelc 1\édotfh np b(j:r [ehLp tht%ggléa% s J goqlséhp { setrg%%)u%can be

o) of
dererrbrbusing a tdversd dpabieisassaarrvud'plbnaxlmew amdéc&rpmgbas wpthednvdmion. In

iRt 0RUA R0AR0T winter STRRNuh -t i
seeogrodp rmﬂhsesdetectedmm@ cmattivdleof p@besndiess acfenthimer.
Japanese encephalitis serogroup can be detected using
a nultival ent probe such as a dendriner. In addition
to the foreg?lng met hods, the present invention
afditien toghelaragangmethoids, thapicgensinveatign uehes pepadespgicleic
a&'@ %ﬁﬁ{eksnagldﬂ:rBH&l 16} GetB&Gind aYHucRid RIS Iﬁgmt)g}eof‘%ﬁ@ﬁﬁﬁ%%e

haliti's serogroup. In certain aspects,
EANNITS SFOBCEPH die Sertaim awpleets.cha Vet Rrwidesa PBFIGIC acid primer

fd?%%@:@ttlﬁ%:gmﬁrr{m[r@%e %aﬁ@s@ eﬁ@e%ﬂ@l@t?sewﬁﬁ%%gﬁﬂpt I8 cMkdid'S
serogro In certai nbodi nent s, thegfrlner

el@bﬁﬁbfﬂe@@sﬂ?@ MR TeOmpAsEh RUFkEC #biiaghylridizes ta 2 pudpisiasid of
nucp OF ISEQcéranlx\'ano&imeln& SRRl RO ERYSpriseN$ least 16

eic acid rinmer COEEBISGS at | east” 16 consecutlve
conse¢usive nydsotides SEEEQ B 221n pthengembedimepbsdibsamelsic acid

pﬁﬁl%f F(H'ﬁ{)lﬁéeg SE?{LI? dN O:13M8f sHPHRE! S50 Bl DIQucleR: acfzdgprimer

er e ments, the nucleic acid priner
cooppies SBQ IBEIOB- NO : 8. In certain embodiments, the
nucl eic acid prinmer conprises N6-al kyl -deoxyadenosi ne
at position 23 of SEQID NO: 8. In a specific

enbodi ment e nuclejc a |d rimer
RS G TPt PO S ird BT BBE: PR G B P dggesine at
p8s1tubrn23:@ﬂ’8m ID Nemtb®.dinedplesific tiabodintdngithe ﬁﬁctldc aad i er

€e0Xx aden05|n 24 of
cGROLNOTS T S AEeSRUEE RC BDgd TR N Rudh BEa
e@ﬁbdilrrpalhltdﬁﬁfe AR dcsepritNer comprises N°-alkyl- deoxyadenosme at pos1t1on

erls - ben I-de XYy 0si ne, at posi ti.on. 24 of

24 B DO E Bl st “Ebatmenioe molRE s GT e RGN
tpt-baBT-berPdesgsddNosiat kiyposiiatad SEQEINEOats. fastrtdians
embodiments, the nucleic acid primer comprises N°-alkyl-deoxyadenosine at positions
23 and 24 of SEQ ID NO.: 8. In still another specific embodiment, the nucleic acid
primer comprises N°-methyl-deoxyadenosine at position 23 of SEQ ID NO.: 8 and N°-
tert-butyl-benzyl-deoxyadenosine at position 24 of SEQ ID NO.: 8.
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23 and 24 of SEQID NO.: 8. In still another specific
enbodi nent, the nucleic acid prinmer conprises

woBsoaeeRayl - deoxyadenosi ne at position 23 of SEZT/EPNGY/003356
8 and N6 30 tert-butyl-benzyl - deoxyadenosi ne at
position 24 of SEQ ID NO.: 8. WD 2004/092412

20 ‘582 RRA/ 003356 21640 WO-KN 7 In certain .
éﬁ? nents, the invention p§OV|des a nucleic acid

prinmer for detectlng a . nmenber of the Japanese
I%Fﬁé@ﬁ)‘h ainpedizmepis the iRensignpupvidest nsleiceack Rpediondaegting a

nieifber B ih'f!?ﬁ a@l@ﬁ%kﬁﬁﬁhﬁs ﬂH?sl s@fo%r@gd qntc@@atm '@?ﬂ%ﬁﬁgh@rﬁ? the

to a nucl eIC acid

PEFSH €PREFiEeS 2 Dﬂlﬁ]élcr@lﬁ@l téat: }é)éudezepm an@rrd%%} P%%’%Q Hp NO.:9. In
oﬂﬁf"%ﬁabé&n&%’ss ﬁﬁelﬂdc}é?c a':_tlcp}%ﬁ%lgloédrg[ﬁﬁ fi186Q14 &&Quméo

ot hér enbodi nen eIC acid primer

né@ﬁ?ﬁd% @éS%Eé? N9 NES-: Imstill othergabodiments. dhtyoiieientd primer
c&h%nggg @kﬁ% \2) 1@@' qlpm ya oth&%gg{) Hﬁﬁén?%ﬁ% mma éﬁnf&

taln e ment’s nuc

C@@PﬁﬁﬁéﬁﬂdﬁkNﬁbﬁéﬁm§B§IN@NQHR%IhU@ﬁﬁme@n@an@Bdhenudacamd
pRARE t:('f)lﬁgn?e% NG %@eb&ah@msm]e%t bsithbated & SEYD Cﬁ? 19'0:%EQ ID

he nucle c acid primer rises

Ng%liiaim a mﬂcgﬂc equemrw tlmmlymexdqmm@r campyises Iﬂu -temt-Dutyl-
E t
bt Zglsl nv)éggié}lgsme }tg%d%glo% £ Af@EEqD Nb.. 13%r @glbf 13;60 S&LS,

ntion es a nucleic aci
detecting a nuclelc acid of a fIaV|V|rus. Fl avi vi rus
nucl ei c acids that can be detect with the probe

In Sthletigi@ectt,@he in@¥RLT SrovidReDL:iGei0hcil B&)b@&&adh@&@l a nucleic acid

oEDGIRIEH. et B0 U EDBSE VLA, YL O o

e@ﬁwbwbﬂl@ﬁbets bEthe Idﬁ&n@@fehaéphaﬁt% ﬁfﬂ@@aﬂogﬁﬂ SDehAR 9 Pellow

ris a nuclel t hybri dj ze to a nucl ei.c
F%"@F g Magdesa |y gl eﬂ’f@ %\@H@oﬂd Pt Vif e AR 6F I

e2Bbbdidi it tHeqd blﬁ@éﬂrﬁgrﬁebﬁ nﬁéllﬁlk @!tzlﬁ él@&'h?lf)ruﬂéﬁ&hg a(iﬁ%ﬁl’c‘ a2®PBof
t nsec |l ve uc oll1des 0O .
5@{2 I{Dre@é &%T%ltgﬁ%‘ﬁ{lp ERERE FreO? NDGEHaIR a9 anﬁgmtée nw%@c acid
pfbb@lc@hfpna@la@lemtqb %oﬁ@a@mesfﬁmé&&sld?sw@a N®B.1706r thbe
npl enent t? L still her _enbodi nents, the
“HBE eaﬁeet thereg pIrr“dB er g Fméé e apelyif prifprobexgmpsises $Q 1D
NCRS, amtcoﬁifg@erne@ﬁ thelrébfceﬁ §tali ahmﬁwddﬁ%eﬁ@ the Bfcleic acid probe

i nvent i royi des a nuclejc acid probe conprising a
C?@%%éggﬁﬁ Iﬁé ' &Py IR CAMBGESEhEErSebi ety. In certain

enbodi nents, the fluorescent noiety is positioned
relative to the quencher nniety such that a photon

e £
P SRR
ﬂﬁwragnnhmatet}oandoa‘ quenehqrmodietybn asrtabmzmbediniehts, fie fluorescent

. ..act | parates the. flu cent . noi et
oSSR AL e SRR G0k Mt MRS TRy e
fludrescent moiegsis elortwi tot thie gaencher Wetegcwiesh the praftelieintact.
Fr&e)?‘lge{a%égﬂ ogﬁ*ieé)rllﬁl%c ylea[%gergg Q8 de SS IaluC Ie:gse ];c%wty Igeparates the
fluorescent moiety from the quencher moiety such that a photon emitted by the

fluorescent moiety can be detected.

In other aspects, the invention provides a kit for the detection of a nucleic acid of a
member of the Japanese encephalitis virus serogroup. In certain embodiments, the kit
comprises an oligonucleotide of the invention. In further embodiments, the kit

comprises a combination of one or more of the primers and probes of the invention.
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menber of the Japanese encephalitis virus serogroup.
In certain enbodi nents, the kit 30 conprises an

w@bkiogoyasel eot i de of the invention. In further PCT/EP2004/003356

enbodi nents, the kit conprises a conbination of one or
nore of the prinmers and probes of the invention. WO
NeRgdl2 PCT/ EP2004/00335¢ 21640 WO-KN 8 For
exanple, I n one enbodi nent the kit conprises a first
nuclelc acid prlner that . hybridizes to a nucleic acid
For exgmple, i ne embodigmenbihg kit comprispse Bust auqleis ad primg that

h Mlk&'tg Q%u‘&l@m {(}1“&'8% D'iIQDd 195 s26R1 h@cl@pamd%nmé}riﬂata

ucleic acid % rIdIZGS to a nuclelc ac

hpfridimy to .nNdelc aggl of SEQ @oﬁma@d@mucleﬁ@cgbprobgthaﬁ hybmdlzes
tcf?ﬁﬁ@léle 28RPYEABANSO.: 1B the é&m@\é&x‘eﬁ{ tq.:lelae%f d primner of

he kits of thé& Invention conprises at |éast 16
consecutive nucleotides of SEQID NO.: 2. In other
enbodi nents, the first nucleic acid prinmer conprises

IrSEQ;ahrDeINQ)dmi’entd, theyfBbt miches acklipodensithe kitd (IS\EB:he frivéﬁﬂion
nucl.ei c gaprlner Co

npris
BEPHSH it BRSO ES e HELeP RIS OT SHDAD - 4o T OBRT frgbodiments,
tmmrn@esc Nd phh'a)éf c&ﬁ?ﬂ&éaSEQQDI Ne.:3t I@?étlotth@rénﬂ)%dﬁﬁents, the

ﬁ]:ﬁ’& Bpgplg agéllpdrm&qu CHE}P' ! rrlléa eﬁ%y %q%lg;gglnetmbc}d?n%egtls,rt e first
ndﬁ&&ﬁ&d@ﬂﬁn%érgarr@trlts&(lﬁi ﬁkﬁ;ﬂ&ﬁ;{ﬁfen&ﬁfé alt@o%i@og 28 of $¥Q ID NO.:

I Nn,.e l.aments e 1 Irs nucl el ¢ aci
8 E}rbm%@g OdfRezt %ﬁsm&&%@m@rg{lﬂp@mﬂseﬁﬁ z@'@?ﬂ-
d&ﬁ@al ddAobNRe a‘a p&mdmzaaomez:m NO. %H?Qbit‘fﬁﬂtembtoﬁﬁnéﬂtﬁ ,$he first

C e| acCl priner %9) | ert-
nBéFﬂE?Fl d’é%é&%’r%’é?ﬂg g? lﬁggi"&’%’égﬁoszﬂe o é@“ EHOoReEQ IR NO.:
8l &3Qfe‘tﬂicfénfbmﬁﬂéﬂmfﬁﬂhfeﬁrstltnlﬂﬁlefhacfd r&hermebﬁ{ %s@s N@te?t -butyl-

r co r ses a - enosi ne a | ONns
bgwgﬁﬁ)% etS‘PsméE‘ij’chB‘q{ld\ﬁ Oféﬁgﬁ) IORLE Iaﬁsfttﬁerer@ﬁémm& the
ﬁm‘aaaa@a&u rhﬁkﬁ cBhfp?isemélﬁjflCde@ﬁyﬁeﬁédnﬁ@a& o§1ﬁ6¥i£ B8R 24 of
S@B Eﬁﬁ yad NOSi Ny S|t|on 3 1 Q1D NO.:

IRdNNG & BHAEFr susel Hsz%{d@ﬁ %tﬁléw S’tc aﬁ@sﬁrtm%rn
c&ﬁpﬂies SE%stylh@oxyﬁdenbﬁn@ﬁrgo@itﬁnezmgwqmNo 8h@d No-tert-

acid primer of the kits of the

cl ei
f/gﬁw eoyleIoNBE PSRN 34fSFQB Bbhsecut i ve .
nucleotldes of SEQ ID NO : 10. In other enbodinents,
the second nucleic acid priner conprises SEQ ID NO. :

In cerﬁun er%f)béhme%{shﬁle secongr:n% ]:T% aﬁg pr‘irfgr Gc'fq‘,ﬁ ﬁgs (%nfl’ﬂﬁén 1enivgntion

mer conpri’s I'R° Cer
c@npndas mehm 16 tbuesesﬂmemmdnmmdles iof SEQIID MOi: ier Ircothpr | ses

oo R i R 88 S PR L L ot
ex@Bogbirm embs; tlwnmndsraslem acid primer comprises SEQ ID NO.: 15. In certain
er%lggﬁ %nﬁ%%eyseicgiedn Zl}rgcleécgz}eco r%%grn ooSI nr?sesa {\I aﬁ&yL héo%cr)]f%%e&ogifne at
pagiich pt obsEQ@ID N@ Ki.tla acspemﬁeemhwchntent; hecseoqprd sedeiatcid
p{lﬁjais'gorflrgflge? IRT%"L% \rﬁziol} %yl &5 ch%%gnoosgneséggosligorll\% of SJEyQ 1BNo.:

enent

In certain embodiments, the nucleic acid probe of the kits of the invention comprises at
least 20 consecutive nucleotides of SEQ ID NO.: 17, or the complement thereof. In
other embodiments, the nucleic acid probe comprises SEQ ID NO.: 18, or the
complement thereof. In still other embodiments, the nucleic acid probe comprises SEQ
ID NO.: 28, or the complement thereof.
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ot her enbodi nents, the nucleic acid probe conprises
SEQID NO.: 18, or the 30 conplenent thereof. In stil

wordvendrmmbodi ments, the nucleic acid probe conpCT/BR®04/003356

SEQ ID NO: 28, or the conplenent thereof. WO
2004/ 092412 PCT/ EP2004/ 003356 21640 WD-KN 9 In

2@gq§§ycp<gnbodlnents t he k|t§ of the invention
S

conprise an oligonucl eotide eful as a nucleic acid
probe, wherein one or nore detectable noieties is
I eeriodin etbediments, Hedditsiof thedoyantion sbeprispar eligamiupleotide useful as

?ﬁﬁpl@fi'a@ﬁ rabe, m%re%] gnQBr ﬁ‘BfeedeQ@& ngéo %Q eﬁem 'aﬁ%nlhh%a td fhethucleic

uor esc nol et Y. In certaln e
a¢ifl poeles de ﬁ@rtam ﬁmbyd@mntbéhes@ieecmr@@eslefer:tahietrhelemsoup

ﬂﬁgfé§ eﬁf frf&ﬂ:t}pfl éeﬁgfnee?l?l?dq}nfe@@ th¥ AH¥RScent moiety can be selected

poly of [ uorescel n-fam
fﬂ@@xﬁ@m@r&ﬁqﬂ@@m%@%ﬂwcsaﬂmfgmdy des, edyirmiofluorésseintfymily dyes,

hg}Ya‘%ﬁl’orcﬁh%g& iR %ﬁnﬁghiréé DESarin- ?ﬁ‘fﬁf}] (ﬂfgs E%Hetln%ng)fﬁﬁlly dyes,

oxazl ne- t hi azi ne-
Cpaira- Rk anpxa,m@ty@mﬂy dyhs s ezine- faalmtyrrhm,dquiramelrfyrnlly dyes,

cﬁéingcéd 1&{1%%@2%5&&@&& 2 BY ¥o8.1 %My &R" &l £hL8dred

odi men uorescen
embeémm%ytm flevresrent moietyis bmadenwﬁmoresnimodl ments, the
kits of the invention conprise an ollgonucleotlde
useful as a nucleic acid probe, wherein at |east one

quencher ety is att ed tg the nucleic_ acid
Ihregisdn empho n‘%@ﬁfl  hedots BgﬁWéﬁ‘f@tlofl RemgTIEsATheisonsFleetidecsaful as

a lﬂacléﬂa&@tp@ﬁ'bef Mi@ie‘mﬂ: 150k &Qeﬁér%dn i94ttached to the nucleic acid
quo escei n- yhal of uoresceln-fam

y
PHibés n C%%@Hﬁg%llmqntﬁoﬁ@%mhﬂ fgisty ganyeeselected from the group

CEAMBERE bﬂﬂﬁ@feaclem ﬁmgr dykd) 96@1&1@%&@;& V2B Rdyed O
oxazi ne-fam |y dy

i ne-fam
h?%agfmﬂémffeé?ﬁm ;faraﬁﬁééyesswafraamn%mlmwyrw@@me -Eamedlyadvess)
cyaaieb@milg @yésaﬂka{zi&ledﬁiﬁﬁly d%@[f%ﬂ@-fam dy¥s, Qéﬁ?ﬁam@ Behily dyes,

lgﬁﬁggiﬁgﬁgsce t que er I'n‘certa
pdc tomdy doess BP@&P‘é% é@ﬁﬂv émr?@#é}o%w@scg@ queficher
Irf@)@eUeBl'lQTMtfaﬁr@nﬁB/ocﬂrYx@ﬁbs th@ﬁ@n-@u@?ﬁ!ﬁcent ﬁ%er%@ﬁﬁﬁloletllapcaﬂ be

E%ﬁferrﬁd enbodl hdthe guencher
otHE %Cé< , PhPaped L %Hﬁ&rﬁeééglb@shm@astﬂle @encher

nidedepl@hhe Iﬁ%tﬁ@'eﬁ{b\bdlrﬁer&s, tﬁe IBIIOBQE@I%EHEEIS aMRL&EKe a&gctﬁﬁle

| east one quencher noiety. In certaih enbodi nents
mOI4LE egf 2 ﬁH%“éFﬁepbﬁm&éﬁﬁd Fdeagt QecrurBerea BIGEDNA
pol ynerase. In certain enbodi nents, the thernostable
DNA pol ymerase has reverse transcription activity. In

ST B TSR R VSR e
pcrfimmkms@ laciedaiafensb odirnbes, thé tHehaostafaDe&ep@Pmerase has reverse
uSRERRIN sl B S eREEPLCERe BT RO kit Pome dreeaon oot dagely
casplistiedriptibynfoe Hetot tirgesnwbaipadid b gmSnQet (EI th@} 91;31%% SEQ

| D .. SEQ 1D NGO 31.. S
el T Rl oty Troor s o Qe oRBI8r8e0 | b

NO 37, SEQ ID NO 38, SEQ ID NG 39, or SEQID

The present invention also provides isolated polynucleotides comprising SEQ ID NO:29,
SEQ ID NO:30, SEQ ID NO:31, SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34, SEQ ID
NO:35, SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, or SEQ ID
NO:40.
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NG 40. WD 2004/ 092412 PCT/ EP2004/ 003356 21640 WO KN

10 The present invention also provides vectors
w@owpiod=iing a pol ynucl eotide conprising SEQ | BUTMEPD94/003356

SEQ I D NO 30, SEQ ID NG 31, SEQID NG 32, SEQID

NG 33, SEQ ID NGO 34, SEQ ID NO 35, SEQ ID NO 36, SEQ

3¢ny SEQ | D NO 38, SEQ NO 39, or SEQID

Zh%dﬁ%ﬁgb%he pr esent inventigﬁ al so provides

ol i gonucl eotides conprising a sequence of at |east 10
TheREgsefiduvention kise Praledesvhetprsipbirgingas o muskdsideraugpratng
SJ@Q i) N@%‘ m@b Nidj%b %E‘Q 1D RS, %E RS2, @qumg%@ %EQ ID

her eof NO or a conB nt_ t hereo
NQBB‘B.@E&U%\N SBQéPtNQ%r&)@ Q37 SEWIB 48, 8EQ ID NO:39,
conphpenisgt hereof, SEQ ID NGO 34 or a conpl enent
Otﬁ%@eof SEQ ID NO 35 or a conplenent thereof, SEQ ID
10 NO 36 or a conpl emrent thereof, SEQ I D NO 37 or a
conpl enent thereof, SEQID NO 38 or a conpl enent

Thbpfe@@ft in@n&oh Elsb@cﬁ&ie@ loligorelaakie BRddm friv@ieedequedlcbdof &2 least

e reof enbodi nts
10 St A RS et Riress s P NEas e RerpEgicat thereof
SEQ DI recmanl torafcoalsqenhdat mr&ﬁ SEM IS wseab?%r?plghﬁnt ﬂlbtpeﬁf SEQ
ucl eoti de co ence sel ecte romthe
110 N e b ss O otgel S Mo N ot » copep PPF 80k BRGID
NIBANG b&;lmpleﬁhglaﬁﬁeﬂeaf , SENET NPYBSS&{Eﬁ:o&[ﬁI’QHéﬂTQEEnSof %}E@ ID
onucl eati de S romthe group consistin
NGB Fasrnleme: theices, BN BB GsEonh RS Gt anic A
NUD.%ENQ ﬁaomlblﬁméﬂtfﬂieﬁﬂf? sHOMBIS: 3% dia c@kﬂpm&ﬁ&ﬁltm&éfdﬁ @@
%ﬁr t han ;100 nucl eot | des. (freseq%. Pventlon a
orcompplgmentfhereps ¢ ec%%ﬁq IgieR, th oligonucleotide hybnchzes
toosﬂcggnm.esstdrd@onqa@exﬁ@ms Y ROKYC LW héenBEAHRALE the

that hybridi zes to SEQ or .a conpl enent
01%%?@#&%% 5@@@9%6&@6@8@%@ Ssle%tsigp%%ﬁsrqqpé}oemungsé@’ﬁmD

Nmﬁﬁ $EQTIDiN@€USPBEQEDtNOt6@e£rﬁp§B BERO.E7. I\1(13s’égle(é'in‘tﬁ‘)dlmen’cs, the
gﬁlerret t er eof , Q I D NO or conp

S PRkt lrctshes 8 ABoproRp O Id CEOT BTIGToh SEuPBO:6S,

SE@IBEN ©f66?arﬁKHH® BEDBIU:67.t IhEoaRf embaainbdds N2 &@go‘ﬁﬁd@otlde has
of, SEQ ID NG 37 or a conpl enent

nt ther
. fe{’*’ﬁgﬁ’é‘%}?% 0 gpeleqt 0 38 or a conpl enent t her eof, SEQ I D

NG 39 or a conplenent thereof, SEQ ID NG 40 or a
conpl ement t hereof. In some enbodi rrents the

SE
T h Bk B R B5 T it SahibanRanpuorppiconide
caphpigongic hededtitie sepreped %le’shy:brlds;z&s{ treBit@ IB &N CQ'QP efla tdr@plement

th%%%f,lg%@;lg) ﬁg]%dé?} I%fg&esllﬁgh @'%8%9 Ig@% ora comp?ement
therdo6 HIEAEIR DO:3her mangdﬂuelhtethénedé SEQ IDalested afcomplement
thereof, SEQ ID NO:34 or a complement thereof, SEQ ID NO:35 or a complement
thereof, SEQ ID NO:36 or a complement thereof, SEQ ID NO:37 or a complement
thereof, SEQ ID NO:38 or a complement thereof, SEQ ID NO:39 or a complement
thereof, SEQ ID NO:40 or a complement thereof.

In some embodiments, the oligonucleotide hybridizes to SEQ ID NO: 68 or a
complement of SEQ ID NO:69. In some embodiments, the oligonucleotide cornprises a
sequence selected from the group consisting of SEQ ID NO:64, SEQ ID N0:65, SEQ ID
NO:66, and SEQ ID NO:67. In some embodiments, the oligonucleotide is selected from
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WO 2004/ 092412 PCT/ EP2004/ 003356 21640 WO KN 11 the
group consisting of SEQ ID NO 64, SEQ ID NO 65, SEQ ID
woi0d@924and SEQ ID NO 67. I n sonme enbodi ment sSPCT/AR2004/003356
reaction m xtures conprise an oligonucl eotide sel ected

from the group consisting of SEQ ID NO 64 and SEQ I D

AP o-&agd an ol i gonucl eot | ﬂg 5 selected fromthe
group consisting of SEQID 66 and SEQ I D NO 67. In

o ST K

No:xtrures further corrprl se a detectably-Iabel ed

ol i gonucl eotide that hybridizes to SEQ ID NGO 16 or a

conpl ement thereof. In sone enbodi nents, the reaction

m xture conprises a DNA polynerase. 10 In sone
Iepdrocdembodisyentd diecteace'mhambcy}rbmmh;&cke ah io@gamm:leeuﬂé stected from

SRR} 53hg 350 EEORINSASHELYPARIS €01 LOGR. PL%ER

sdedbabiromrhs gr@ﬂp&OdattﬁIthﬂSIEQ-Iﬂ:aN@l Eeéohrmll Smm SICR6L.i ld&ome

SRR 1 Bk e B D P TRLEEES S5

embbdimmauntd, dmnedﬂlonannqunnesﬁst}ﬂr édmpﬂi@w&lﬂéctm Rbyled I N

OB RRREUET Bt fa PERIRITPu or B Fmblhencdr heoretty.

The present invention also provides nethods of

detecting a St. Louis encephalitis virus. |In sone
813500 el nerdt) e IRAARASEAIRIh 5B B0 DK G AAUC! e C
acid . Louis encephal i I rus Té%st

one ollgonucleotlde conpr|S|ng a nucl eoti de sequence
that hybridizes to SEQ ID NO 29 or a conpl enent
Int kmnemﬁbocﬁﬁ@ntsahl&@e&etaery-laba&i &cgmhaa@tﬁue doRerRef at 1850

r a,co t . | D 32 . 0or a
B eReRE e s SEPPOAEO o Rer B ORER RS Rin some
einhedietdhts, BE(detdBthQ BBel@dIa oEgon?@l@Bﬂl@dT&ﬁ\ﬁ ﬁJé?S]E‘(QfID NeEQ4, Br the
C%IBH% Pré emne%g%dﬁ%gx%@tggggpctga eé@gpnucleoﬂde
cdirhﬁﬁ&@ﬁ ﬂuzs&@dnenmtgssxrwon@ en@mmhemerme tbeEgilf-labake@ | D
Cc nPIemsnt t hereof, or SE ID NO 40 or a 25

%ﬁ‘b’f fulrt??@ EURPITH AP eRG ﬁrd‘FlP}eBhs to allow for
|n|t|at|on of anplification of at |least part of the

nucl eoti de sequence fromthe oligonucl eotide; and

' g her eb e
e 5Ly RS MK 85 Rl
In sgmejenphodiments, the me_thquwempm aﬁplzﬂﬂyﬁmu&lem acid of St. Louis

efc%ﬂ%%g Qgﬂé Q88 %?ﬁait 2he 69%3\{5&%@%9&1%%1 1551;%%& n%cleo&ilﬁ Sequence

he ol i gonu
tfgéhﬁ@tde@s tq &E@ﬂﬁé\fo 29 or a complement thereof, SEQ ID NO:30 or a

complement thereof, SEQ ID NO:31 or a complement thereof, SEQ ID NO:32 or a
complement thereof, SEQ ID NO:33 or a complement thereof, SEQ ID NO:34 or a
complement thereof, SEQ ID NO:35 or a complement thereof, SEQ ID NO:36 or a
complement thereof, SEQ ID NO:37 or a complement thereof, SEQ ID NO:38 or a
complement thereof, SEQ ID NO:39 or a complement thereof, or SEQ ID NQ:40 or a
complement thereof, under conditions to allow for initiation of amplification of at least
part of the nucleotide sequence from the oligonucleotide; and detecting the amplified

nucleic acid, thereby detecting a St. Louis encephalitis virus.
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group consisting of SEQ ID NO 64, SEQ ID NO 65, SEQ ID
NG 66, and SEQ I D NO 67. In some enbodi nents, the

w@bdogosnsel eoti de i s sel ected fromthe group coPGI/BP1004003356

of SEQ ID NO 64, SEQ ID NO 65, SEQ ID NO 66, and SEQ
ID NO 67. In sone enbodi nents, 5 the oligonucl eotide
ZWMQWVﬁB to SEQ I'D NO 68 oy, a conplenment of SEQID
In some enbodi nment s, %he ol i gonucl eoti de has
femer t han 100 nucleotldes In sone enbodlnents t he
Imspine pbagiments theroligpripleotids cemprpas risequsneesslacted from the
gAY doﬁm@ﬁ’ng%ftS'E%D RO: G@'SE?QDQND%% §E%'TDtNT@ 68 faQMFJSEQ ID NO:67.
consisting of S and SEQ
I pqmppemB lgtﬁfléﬂdthﬁoélﬁwwoglﬂé ippeleetad fom g gmupsaagsuswlg of SEQ
IDIRN GG 4 48 BFRJ:E,NEPD N@Gd Qn&@E@ IBW@%”@I@Ecﬁne Erﬁﬁodlments,

detectlng step conprlses bri di zi ng

theedligonugeqtidedpbridiges to)S Npe@ﬁ q)rcPeCOtImié?mhfyfkﬂf SBRAESNDS9. In
sorEeenBoNGhchés, Hi% i ?8n@ﬂ&4tidfe 'h@gfewpih%hqo@ﬁhﬂe&fdeg he

nucl ei c acid of Loui s encephalitis virus; and
detecting hybridization of the probe to the anplified
nucl eic acid. In sonme enbodi nents, the

Idl atrﬁetrabbdardeatseﬂhe dlu@lleicglﬁi’dil.tiﬂSeMd%nﬁ@ﬁéﬁt&ﬁﬁm&i athPRSEd with a

ive nucleotid f
Pl SRR SRS HPB D P EcE N 1D AR OE LN OTS5; and o
peiatee cdlatddyfrorahikd @duplcbavtinglof SEQAD OB aind S5QIENLY 7.
NO : 28, or the conplenent thereof. In sone
enbodi nents, the detectabl y-1abel ed oligonucl eotide
conprises a fluorescent noiety. In sone enbodi nents,
In spaneiembediaishis, thaldetesting wen eqonpriseebyliritizingn thtectably-labeled

ORI BESe ﬂ'lagﬂ}%]falfk% | ol (g'ﬂ% LIJ\E:C%% Itcpth%oagﬁnh? Qg gﬁdm% At d'of the

the quantlt{ el c aci
nadmuc regdioh 8t. Lawip I6n¢ey>haigtlssm@1p, andhletestiyg h)l;lardlzah;bnrwgﬁthdmobe to

d%h&ﬁﬁ#kgnhggm§agple I n sone enbodi nents, the

ying step is perforned in an anpllflcatlon
reactlon m xture conprising a tenpl at e-dependent
nucl eic acid polynerase with 5'-3" exonucl ease

Ir&fﬁnhé/dzlhb/odiﬂﬁﬁfs, e ﬂ@ﬂetﬂa@l‘?ﬂaﬂd@ﬁol@bh@&édtﬁ@ comprises at least 20

| at e- %ggeg%%gbﬁ ic acid 25 polynerase to
C?qﬁs ’ﬁtnuf &P ﬁ P ddepesrig Hsrecfeln savme
eﬁb@dﬁ’fﬁfb&@&efdéf&ﬁﬁry—laBélé@élhgﬁ)ﬁﬁd@@t‘icﬁﬁohgﬂmHwﬁﬁw L®or the

f the d ly-1a d nucl ei C
PR BETEGOT 48 e tRoa Y 15¢ e Epibald olissmcleotide

cRAPRs ‘d‘@ulﬁ\dsé’eﬁt HdeHRr BSehte duboRAthéRs tBé &&e&mymﬁ&d

klts for H§Ctln St. LOUIE ence halitis virus.
I %Hﬁ' Rt QMIRIEES k AYCREPiEYe a ollgonucleotlde
conpr|5|ng a nucl eoti de sequence that hybridizes to

SEQ ID NO 29 or a conplenent thereof, SEQ ID NG 30 or

SRR B0L SF B AR SR SO e e

arthplify®g38pothereby ot tefpimgtthe Viersdothe SEPld.D NO 34 or a

In some embodiments, the amplifying step is performed in an amplification reaction
mixture comprising a template-dependent nucleic acid polymerase with 5'-3'
exonuclease activity under conditions that allow the template-dependent nucleic acid
polymerase to fragment the detectably-labeled oligonucleotide; and the method further
comprises detecting fragmentation of the detectably-labeled nucleic acid

oligonucleotide.



10

15

20

25

30

conpl enent thereof, SEQ ID NO 35 or a conpl enent
thereof, SEQ ID NO 36 or a conplenent thereof, SEQ ID

woeno3d/poxrn2 a conpl enent thereof, SEQ I D NO 38 OPCHEP2004/003356

conpl enent thereof, SEQ ID NO 39 or a conpl enent
thereof, or SEQ ID NO 40 or a conplenent thereof. 10

2k éuos ﬁ%ﬂb"di ments, the oligonucleotide hybridizes to
SEQ 68 or the conplement of SEQ ID NG 69. In

iloma enmbodi nents, the oligonucl eotide_conprises a

The grrseriansattionds Irovdesliis fgrdststins S5 iLewis spcephalgbginp In
sk @ﬂxbo@é@ﬂtptﬁ\@l@wﬁom?ﬁé%éa1 &Qcﬁ@hd@l&gré Xk ésp?wo@gl

I'n sonme embodi nents onucl eot ecte
sqquEHee AR iss B HP.N@Z%pr SEgpmNe: §ureoSBEQ 1D NO:30 or
a %@n@fbme%%@léra)f'\@(g% N %&x@g&ﬁme&h@?&rof |, Hﬁﬁo :320ra

nmbodi nents, the conpri se I gonucl eo I de

ceaplesteat theres HHIIINSUPS oropnplemeyt rresEQEQBINSDSH or 2

A FRIRAR G o AR 8 g
compkeaieat ieesdi &Eé}] I3 NQ:pgor @atqrg@lnup@nb@megé SRESIDY W@kAs or a
c&ﬁ?fém]eggt}fé%f e #eNo: 5@0?9{@@}?@%@9%@&%? or gﬁ@ 1191%6:40 or a

ther 20 conprise a detec
compigeent thesedfde that hybridizes to SEQ ID NO 16 or a
conpl enent thereof. The present invention al so
provi des ol i gonucl eotides conprising a sequence

selected ,fromthe.group cC. |st E D NO 56,
Ingeeg %Sngﬁﬁhnse*?ts’ L%“E@h% @8 EEZ?SLSO Sﬁé 85@0 :e8Enthe
cd)‘dﬁ})leﬁﬁnt SESRQ D N©:66.11n SEQ kb Iidne th@BIﬂgo%ElerQie comprises a

ST S 2 SROSIEnL e e RN MG LR 955 S 1o
NSE&E gg?d Ngé IBYINOSHZQ Th Lo NDemb8dinTtka, It}Q: gﬂg&?tﬁ%@ deldcted from
R etk SR 1SN B MBS RN B b ID

N@:&t.ures conprising an oligonucl eotide conprising a
sequence selected fromthe group consisting of SEQ ID
NGO 56, SEQID 30 NO 57, SEQID NGO 58, SEQ ID NO
59, SEQ ID NGO 60, SEQID NO 61, SEQ ID NO WO

[0y @9batimePEThERRS O@hpﬁ%&&@lioaﬂﬁda)tm&ma(ﬂfrﬁﬁ thaptbup

@%P I\II(B 6§ QHE SE&B%@SS%E?HC% an ghggpu%g%lcf 5%%%69 %com

S seg ect rou
t}@@rngerthmg)of EJQ IBE@ ISDalMtEE(S gD }QE@H Dr dahe &AbodiEQts, the

I S
01@ ggeoﬁ% léagggvéé%o xilv.}clegﬁ % ef%r SeOél’cl: er%bo )C(Itlfﬁ,rEtgg 1{11?5 further
cqmptifeardetestably-bbelad dhgcemlc]abh@e thableybedlizeS to SEQ ID NO:16 or a
C&h: %@H{:ﬂh‘éx%to de that hybridizes t o SEQ ID NO 25 or a

nent t ereof. In sone -‘enbodi nents, the reaction
m xtures further conprise a detectably-Iabel ed

The present invention also provides oligonucleotides comprising a sequence selected
from the group consisting of SEQ ID NO: 56, SEQ ID NO: 57, SEQ ID NO: 58, SEQ ID
NO: 59, SEQ ID NO: 60, SEQ ID NO: 61, SEQ ID NO: 62, and SEQ ID NO:63. In some
embodiments, the oligonucleotide is selected from the group consisting of SEQ ID NO:
56, SEQ ID NO: 57, SEQ ID NO: 58, SEQ ID NO: 59, SEQ ID NO: 60, SEQ ID NO: 61,
SEQ ID NO: 62, and SEQ ID NO:63.

The present invention also provides reaction mixtures comprising an oligonucleotide
comprising a sequence selected from the group consisting of SEQ ID NO: 56, SEQ ID
NO: 57, SEQ ID NO: 58, SEQ ID NO: 59, SEQ ID NO: 60, SEQ ID NO: 61, SEQ ID NO:
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ol i gonucl eoti de conpri si ng
FGGTCTAGAI GGTTAGAGGAGACCCTCCAG, wherein F is CY5; |

WO 200000841 is P04; U is propynyl dU, and E i s PCTI/EP2004/003356

5-met hyl -dC. I n sone enbodinments, the reaction

m xtures further conprise a detectably-Iabeled 10
294 gﬁfotlde t hat hybrldl%gs to SEQID NO 16 or a
conp enment thereof. In sone enbodi nents, the reaction
m xture cog?rlses a DNA pol ynerase. In so

cerfiiRHR NO:6helnrsemetenghodimsntarthe oléﬁsmpﬁlue@,@dfaw stlecest from the
P éb%‘sﬁﬁf@?@d MENERRE, ﬁQhﬁ%ﬁ(? 57°§EDT|19 Ws: 1dg 82300 1D NO: 59,

grlner present i nvention provi

SEIEENOh éO a$E§asﬁD - 6&\SHQ 1D Ne% 624 andsfdﬂ@ID N©:63.

enbodi nents, the nmethods conprise anplifying a nucleic
acid of yeIIOM/fever virus with at |east one

ol i gonu ot i de,conpr. Si n ce sel ected om
1 e P Btnls B TR oR T Seles e oy e ade R ged
oBEUcRobM: tHaBhytoidiyds b BERD IBNOSEQr h@oﬁ?en@(ﬂt thlr€df. [Dsome

S D NO 6 d SEQ I D.NO e
CRORARE SR O S HR WA atheT Smioe astelsebn FPesd i on
ofiforaicldo€ids torpputidinF ngIg)("_)[lAalG}iI@@F Td%&ﬁ%@ml IdeT@gAU"'%herein F
.0 n of i de; cti t he ifie
e Qo a1 A HH Ly OB EE g ey SRS Eoel s,
ehibod i@ tE Iﬂlthqféild‘tﬁ)ﬂtrﬁ@xtlfﬂaﬁf@ﬂh::eﬂ gﬂls[%%tdm%&t %E%@f gd
,OUp .CONSi S

kﬁ? ifou @aF%’ 25 80 g%&égl Orﬁgomgk@elnbﬁﬁﬁo%o
SEQID NGO 61, SEQID NO 62, and SEQ ID NO 63. In

some enbodi ments, the detecting step conpri ses

Inﬂ&%ﬁ %héb&%eﬁtssﬁéqg%ﬁgh%gé&g&g bGP p5QHeHRe 1 3bme
emlbed@mffnts the redtioanpixifreec nmurise et adond upftraaheprimer &iccat least
ﬁgggwg&ma q%hgy‘fever virus; and detecting

n of the detectably | abel ed
ollgonucleotlde to the anplified nucleic acid. WO
2004/ 092412 PCT/ EP2004/ 003356 21640 WO-KN 15 In sone

TﬁB’@&déﬂfﬁﬂ\teﬁnoh BRo %ﬁ@és@@étb(ods‘ﬂ?%’eﬁé% ﬁ%@%%\%?tdrgﬁ In some

&@ ri ses %g GAIGENTAEA%E?GA wher ej n
e nty, hesm EARS mRIegmPlifiing %%?1@69‘?%9 jof geljowfger fwirus with
at [8ash oH@Bl@dnu@l@oﬂdé’kcﬁlﬂiﬁ% RHRhaRR Eéectéﬁoﬁ%ﬁ@%tohﬁ Qonsisting of

SERDONePBSERD NWab nFot N Bl 5.5 RO D 6 HNQy60, SEQ

B N, mmb Nd)eazeszﬁd SEQ Ibi}m%mhaéﬂ c%ﬁdmbfﬁk % ﬁlcﬁ@fo? iftiation
n C| el C aCI d of E\;‘@F@OW ever Vvi Ius,; etectin

%%p atign ph#f lepst payko Belagfide. SF%LE‘@F@@‘OI’H the ohgonucleouge, and
deletrgne heplifidenud&c 40E Bapb ddiedind %g:eﬁ%& fRE Hrus! N
-1 e

sonme enbodi nents, the detectably

ol i gonucl eoti de conprises at |east 20 consecutive

nucl eoti des of SEQ ID NO.:17, or the conpl enment

Iit sreneahbodimesonthe bigentutdtidetsdectedifom the group consisting of SEQ

RSS20 THARS! 505 8L BN 98L 1B 198, 588108 b seQ D
NO: .6.1, SF:Q ID NO: 62, and SEQ ID NO:63. In some embodiments, the detecting step
comprises hybridizing a detectably-labeled oligonucleotide that hybridizes to SEQ ID
NO:25, or a complement thereof, to the amplified nucleic acid of the nucleic acid of
yellow fever virus; and detecting hybridization of the detectably-labeled oligonucleotide

to the amplified nucleic acid.
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conpl enment thereof. In sone enbodi nents, the
det ect abl y-1 abel ed ol i gonucl eotide conprises a
w0 bawaemcent noiety. In sone enbodi nents, the PCT/EP2004/003356
det ect abl y-| abel ed ol igonucl eotide further conprises
a quencher noiety. In sonme enbodi nents, the
2 Y4080 otide has fewer th 100 nucl eotides. In
some a}{gkgnbodinents, t he qugﬂtity of anplified
nucleic acid is _determ ned during the anplifying
Instosps ermbregistsytsgthadeteripbhigaabed eligonycleotidarompaitpt e. I n
P@@n‘@m@@@?m@m@m;tm@tr&m@ whefhh £ 83 T %;mﬁ; PR PO,

an anpli |cat|on reacti on m xture conpr|S|ng
Utigpysipxal Hépad danb-meibrledE mciomersiadimeants, the tefegingstep
PO B8 BRh IR RS I AL L o
Npﬁ%ﬁémcom mepat Eeer et tyiheamplé@bdmucgﬁmn@d efohi dugleigndid of
hadsf - i ' | i
P8, SR P RS0 SR P SRR B Aot
to thg emplifad andeicpeidvi des kits for detecting yell ow

fever virus. The kit -conprises an oligonucl eotide
conprising a sequence selected fromthe group

consi stin of SEQID NO. 56,. SEQ 1D NO 57, SEQID
Iwwbé@m *ﬁezge@gt,a“gé@q?@ i@.one eotisks camprises Asast 20
c&ﬁecug&@nh?eﬁ%e; 6ESE(|§!’DD I\QE.QVL @E ﬂ?c@_ﬁ}plénﬁlelrﬁ ﬂ%@%off In sontl?1
e I ments, e (0] (0] cleoltlde.1 S se|l ecle rom e
er P GAIReB i i llen bt by T BoRer e cpeprissy Yo 10BN 2oy the
cdrbp1ten BBiereEQnl sEnN¥@mMHAim i) th@dé‘t@ta’tﬁ&%b%ﬁ@ dliBbMNleotide
d SEQ I.D NO 63. ¢ 2004/ 092412

61, .SEQ_.ID NO 62, .
CPRITEP HHATBEIEBE D oA mASI ety the decentrdabelsd: s,
oltgf@@ukliebﬁdéﬂufﬂlbﬁéorﬁlﬁﬁ@ﬂ §€erkhélahektyabl y- I abel ed

ol i gonucl eotide that hybridizes to SEQID NGO 16 or a

conpl emrent thereof. In sone enbodi nents, the Kkits
further conprise a detectably-Iabel ed oligonucleotide
In beane piybedidiengs thewligB@udotidh@a2wer than d00mlidastides. In some

: i Sq..lhe ki further.
e, LR AR IR AR ab R et fiipe the
amﬁ%ﬁgﬁqutheF«%'qmm@ﬂTéFm@G@l@@ﬁ(ﬁfma wherein F

is CY5;, | is FAM .Pis P04; Uis propynyl dU, and E

is 5-methyl-dC In sone enbodi nents, the reaction

m xture conprises a DNA pol ynmerase. In some = .
Iné%cﬁf%ebé%%@?nfﬁﬁge PEREDINgtGH ik Perfasneddpppiaswlificationasaction
mOREreU RSP RAIR b infRke-afndlnt Rkl ac@?&gkﬁelq@ Pl 5eam
primer. The present jinvention also proVvides o
exepvges%?e eraaY i wdsr cdEions thy alow p femplate denen derd nuhepacid
B edEOtF b &el RE:cOblTERIE D Nnufitoti
b S%ﬁél NG 4 ST D o 44, oot %%@eg%h?%fuﬂher
cownsgqsgletgﬁ‘@gﬁ{ggmﬁa@?p ofthe detsciablyalbelggligapucleotide.

The present invention also provides kits for detecting yellow fever virus. The kit
comprises an oligonucleotide comprising a sequence selected from the group consisting
of SEQ ID NO: 56, SEQ ID NO: 57, SEQ ID NO: 58, SEQ ID NO: 59, SEQ ID NO: 60,
SEQ ID NO: 61, SEQ ID NO: 62, and SEQ ID NO:63. In some embodiments, the
oligonucleotide is selected from the group consisting of SEQ ID NO: 56, SEQ ID NO:
57, SEQ ID NO: 58, SEQ ID NO: 59, SEQ ID NO: 60, SEQ ID NO: 61, SEQ ID NO: 62,
and SEQ ID NO:63.
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NG 49, SEQ ID NO 50, SEQ ID NG 51, SEQ ID NO 52, SEQ
I D NO 53, SEQ ID NO 54, 15 and SEQ ID NO:55. In sone
wepdvemdrent s, the ol i gonucl eotide is sel ect ed PCDEP100£003356

group consisting of SEQ 1D NO 41, SEQ ID NGO 42, SEQ

ID NGO 43, SEQID NO 44, SEQID NG 45, SEQ I D NO

24640 BEQKN? NO 47, SEQ I D NO;48, SEQ ID NGO 49, SEQ 1D
NO 50, SEQ ID NO 51, SEQ ID 52 SEQ I D NO 53, SEQ

I D NO 54, .and SEQ I D _ NO 55. 20 The present invention

Ip pamge Bmggiilalggltq, ggclpfsjﬂrth?r)gompége @ éﬁﬁgpqab,],yl—lgbqﬁd oligonucleotide
tmtlhgsfi@zﬁks&@tsrﬁ AEID MO bisd aﬁnﬁeﬁ@mﬁ&%@f Siﬁ' 8%%%Hﬂﬁéém, the

roup caonsi of SE
k§E I (QYPHsS a %@tg@'w@ele @llgcsgzglqorgdm@at hsbn@rs@ tp BEQ ID

,
e Sl 550 e, B e
1’)"1@@54 Pigqergaotida@nsE®ngD NO 55. |n some

F@@@FA@M@GTTR@A@G@@AQ@@?@&% 'v%%rélﬁ FZ%%?? Lﬁw g‘és PO4;

[%Ee grom;(&conmstlng of SE I'D NO 41
OrRIY 44 SEQIDNO 45, SEQ ID

NO 46, SEQ I D NO 47, SEQIDNO48, SEQ | D NG 49,
SEQ I D NO 50, SEQ ID NGO 51, SEQID NGO 52, SEQID

nd SFOQ | D NO 55. s
538 é%é%&?”ﬁ?@%%f@?flw PPk ETFBESS BN POl Ja same
enhdbéicta, yhd rebeloecnixditeotdrgomiat Rastiose ub!ﬁt@éanhiy!ﬁﬂefjé&?ﬁ least

ég ‘%%I D NO.16 or a conplenment thereof. In sone
OATBESATP BB EP2004/ 003356 21640 WO KN 17

enbodi nents, the reaction m xture conprises a DNA
pol ymerase. In some enbodinents, the reaction

THE ﬁe‘éérﬁstm;éﬂﬁ.@ﬁ LRE pRbvid&D ﬁ%{eﬁﬁ?e.?ﬁagst & 13?11r Iané%rglﬁe?}}%g ﬁeeiected

| east one downstream 8}(
framsibe Srop apasisives oSt Nﬁll;t‘lécSEQlQ) N@dﬁgSJEQﬁB\I@ 43, SEQ ID

NG AT, TSR o ST

Né&nfﬁf éﬁéltlﬂ%lﬂ@ 20 SEQADN Qs SRQ élarﬁ%@; SHQ B N@m&m&a ID NO:54,
TIPS PR AT PR ) o
gqq@ cqgslstgg(gf SEQND N?641,SEQ ICDNNOL2 AFQ BERQ: B3NBQIH) NO: 44,

SRERIO LR PR IR S SE PRNRRFE PR NG SRR ey s m0

IR, N§570, SERDI NOsL, SBQID N@: Ro$EQ D IN@LEME@ID NO:54, and SEQ ID
N3y i fication of at |east part of the nucleotide
sequence fromthe oligonucleotide; and detecting the
anplified nucleic acid, thereby detecting a Dengue
fever virus. In some enbodi ments, the nethod further

Theoprasdns &s/chyd hleh ﬁid‘lﬂie@réﬁ@ﬁ&pﬁfﬁﬁh%‘s e 1‘1@9 an ohgonudeotlde
ol i gonucl eoti de %\IO t he

t %‘i/ i dizes to SE
3 %ﬁqw}fﬁlﬁ@eﬁ?’f @Pm\f;‘l? gLoup consisting of SEQ ID NO 41 SEQ ID
NO: 42, SEQ ID NO: 43, SEQ ID NO: 44, SEQ ID NO: 45, SEQ ID NO: 46, SEQID NO:

47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52,
SEQ ID NO:53, SEQ ID NO:54, and SEQ ID NO:55. In some embodiments, the
oligonucleotide is selected from the group consisting of SEQ ID NO: 41, SEQ ID NO:
42, SEQ ID NO: 43, SEQ ID NO: 44, SEQ ID NO: 45, SEQ ID NO: 46, SEQ ID NO: 47,
SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQID
NO:53, SEQ ID NO:54, and SEQ ID NO:55.

In some embodiments, the reaction mixtures further comprise a detectably-labeled

oligonucleotide that hybridizes to SEQ ID NO:16 or a complement thereof. In some

MVEAO AN Dnintis smees TraT



10

15

20

25

30

15 nucleic acid; and detecting hybridization of the
ol i gonucl eotide to the anplified nucleic acid. In sone

wepdvemdrent s, the ol i gonucl eotide is sel ect ed PCDEP100£003356

group consisting of SEQ ID NO 41, SEQ ID NO 42,
SEQ ID NO 43, SEQID' NO 44, SEQID NO 45, SEQ ID
N0 fo- 1 @EQ | D NGO 47, SEQ | NG 48, SEQ I D NG 49, SEQ
ID NG 50, SEQ ID NO 51, SEQ?D NG 52, SEQ I D NO 53,
Q1D NO 54, and SEQ I D NO 55. 20 In sone

Frptthe reapdommettatecogmriges sDNdalymerdseniln Kome

ehﬂﬁﬁﬁm@rﬁ tHORda Et¥H in by
pri mer. Iganierri}g errb%&?ﬁﬁctngﬁﬂ%hagqeégﬁg%t bI ynlqggﬂfe}ggégme%t

OéFﬂﬁwﬁﬁéﬂ%%Pﬂﬁ@rconprlses at | east 20 consecutive
nucl eoti des of SEQ ID NO. :17, or the conplenent
thereof. In sone enbodi nents, the detectably-I|abel ed

ligonucl eotide, co
R R S ALBIPP T TEREO GRS aRE & Depie (585 virus. In some
edﬁtodﬁhahk ,thd mbthoesl c@hpﬂmqﬂtfﬁ n%dahud@ﬁ'ﬁtﬂdiﬁ Pedgue fever virus
odi men

t
A SEIR Y EPfisk Rt Soranrs lenis TOoH e Bew a
cquénitigerf SEQUDENG: 41, SEQAMENONBRGETEIT NO: #RESEQ ID NO: 44, SEQ ID

N A0BUREST AR, DS VRt 0P PRHE LS Rl G o

NeR:50), sm HeNe:5i, 1580 I@JNDYEZ 5he IB(N@rsel SHQ’[]D m@s@ thd SEQ ID

uanti f VIi.[US | In
NOBS Bt adtpnt dob0gnubsioms becor ERRUB T abEas G of the
nﬁdl@@ﬂtﬁ)de\/@qllfdﬂc& Boantk bfiyoN@ledti@n ahg dPREASY thedmiphfiddnucleic acid,
el CLﬁt §t|o reaction,. m xture conprising a
kfg%’ﬁ' %18%6 38 Y ¢ aci d pol ymerase with 5' -3
exonucl ease activity under conditions that allow the
t enpl at e dependent nucleic acid polynerase to fragment

. | l. dt

e 55 1oL 5401 PN 8 S AP
okignnuglsptide tist lyyhraib@b euSEQED N @: 1600 theahipdifind Deegid fesr virus
na—aﬁc Eéﬁ\sﬁﬁ% dselt&;(lﬁg hg&pmﬂt%gl og s OVI ?gg)%u IF]cgticqglftg E‘t& det el?iiegsrglclelc
2@ bl sogemerhedimients, the nbgormc}egtlde sedugatfomahe gtcﬁl@ oheiBing of

skdgpareun, %gg%bg%g“%%ﬁlg%%?%gg&q“@ @E%BSEC%@B\T% 45, SEQ

IM_% 416, SISEEY IND:NG, SBQ D SEQ4B 3 BQIA 810:8EQEQDINDOAS, SEQ ID

ENS Y ) ] D
Vs e P e B e T et g S o0 5
enbodi nents, the oligonucleotide is selected fromthe
group consisting of SEQID NO 41, SEQ ID NO 42, SEQ

Inl dBrrNQ Kol hOnhikic 4 pri
g S TR o SEEIS RS iy PG G
st QeSS PrimsEQn 9macenslzod nsgnzsu@epu@egsblysa@led

oliandklebidde @RthrivEQtdastkd dIRRtive nudeotides of SEQ ID NO.:17, or the

complement thereof. In some embodiments, the detectably-labeled oligonucleotide

comprises SEQ ID NO.:28, or the complement thereof. In some embodiments, the
detectably-labeled oligonucleotide comprises a fluorescent moiety. In some
embodiments, the detectably-labeled oligonucleotide further comprises a quencher

moiety.

In some embodiments, the oligonucleotide has fewer than 100 nucleotides. In some
embodiments, the quantity of amplified nucleic acid is determined during the

amplifying step, thereby quantifying the virus in the sample. In some embodiments, the

AVLARWAIA Tt e e
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In some enbodi nents, the kits further conprise a
det ect abl y-1 abel ed ol i gonucl eotide that hybridizes to

WEEQMOD4ND 16 or a conpl enent thereof. | n SoOMePCT/EP2004/003356

enbodi nents, the reaction mxture conprises a DNA

pol ynerase. In some enbodi nents, a quantification step
2is00®d-giNred using ei ther anygnternal or an 20
external control nucleic acid. See US Patent Nos.

5,4 774, and 5,219, 727, i ¢ch are. incorporated by
PG T oot AR B BRI Y RO SEORPR CORFREITEAE

tdﬁw M@eﬂtﬂ@iﬂ hecléicRE@SRBE rﬁeré’servﬁgi DIy’ @iorﬁﬁl’étﬁ%r Bty ur15der
o INn e

Uen i fied as, SE
C é"taé V‘fé@t%ﬂﬁé’f@ depen éh ‘H'\gsc 6$1dtpnhmfe|rwmfragr§e§ the

dtatlééthblﬂjﬂﬁbép@i slgbaatiesti s AmDht Reeth SPARARE LdiRPSseR Abkectin
met hods of HP P ent_invention and that ctcan be bound
f thegpelecip

frggmentatipng Iy labded pugheic apidyoligpnydeotide.
represents the conplenent of SEQID NO: 1 WO
2004/ 092412 PCT/ EP2004/ 003356 21640 WO- KN 19 Figure 2

TR SR g o Pt S S B PR B o
elgtbn@lmt&;thetlh’eaﬁhmsev o obgmutleatidecamtsintes @qtiette ydengl from

oo SRR POSSAEL ol By, BRIl <AH) o,

46EQQ I» NO: 45JSEQ Ep Ne3:eli6t SEQ hie Nyl 8B@MD Nb:4SEF D D NO:49,

TGRS e M

SEQUIDaNOI54at éd soragembodiimenie thgerigomscl@ftide iesefeb @M ifitint tHe@Soup

PR S GELE SR oL B srCOROR b 0 Al cpatap

Ny 48, i@ He Nod: 46t BIEQ IDWEDE4708EQ $BQIORSNEQ ID NO: 49, SEQ ID

NPT NS, SR B, fho TR N0 M R0 5 spesERAD

NR:$% either absent, T or G 10 Figure 4 presents an
al i gnment of the nucl ei ¢ aci d sequences of the
ol i gonucl eotides of the invention with nucleic acid
sequences of Japanese encephal itis virus serogroup

Inormsegnabodimgniseths kiss yeher somprisd 4 dtensattly-tibeled oligorpickiotide
(HREhFHrRBAYENSES IDINONG Rl

|nvgﬁf|on MA?Q nucl eic Sé?@ﬁgggﬁgﬂ%ggﬁbﬁgﬁét SPb%ﬂnnm“&the
repftiny] i uscomvises aPelApalymemtrer s 15 of |, t he Japanese

encephalitis virus serogroup. Figure 6 presents a plot

of normalized fluorescence versus nunber of

a i fi.cation cl show ng det.ection, of serial
IR o R Pl SO AR RR B GOt Aot Y Gbe woptargal or an
exdérnblh@nirol endléio ﬁcidFB@lﬂ @Pgtelﬁlf SLBUSE I a58912enee7 Qfhich are

ion of the genones of a nunber

| at.e
mfﬁrpé?fat%l%_]%(/rq %gﬁl%tlﬁ e¥n be detected using the

* conpositions and nethods of the

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 presents a region of conserved sequence, identified as SEQ ID NO.: 1, in the 3’
untranslated region of the genomes of the flaviviruses that can be detected using the
compositions and methods of the present invention and that can be bound by a primer

of the invention. SEQ ID NO.: 2 represents the complement of SEQ ID NO.: 1.

ATEAN AT Bvnlma bowt AT
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present invention and that can be bound by a priner of
the invention. Sequences for the follow ng isolates

wae®@4depizt ed: BFS 1750 (SEQ I D NO 29), 1750- SeciI/EBH/003356

ID NO 30), TD6-4G (SEQ I D NO 31), CoaV750 (SEQ I D
NO: 32), L695121.05 (SEQ I D NO 33), TNMF71K (SEQ I D
) |-7 (SEQ I D NQ 35), Kern217 (SEQ I D NO 36),
2%"%9 8 (SEQ ID NO 37), TBH 28 (SEQ ID NQ 38),
VR1265 (SEQ I D NO 39), and CoaV353 (SEQ I D NO 40). WO
004 992410, RGoh BP2OM4H@A38 RGNS ﬂc&ﬁaﬁmsm@m IDE)I’AP KiEEhe 3"

SCRI PTI ON THE | NVE ti
B POR ST AP RFb RGO P TS PEE Y L e ing the
carep@itidng and edethalsad thbSpreQﬁDfrivlsmtﬁtgl arﬁnel et d‘ambe bdahe sy b gheimer

uences a onyentional . one-letter
SR oﬁﬁQﬁgﬁN@ "1l Fehresesithe rarmrlamen’ of SERIRNO- .

acid, the naturally occurring encodi ng nucl eoti des are
abbreviated as follows: adenine (A), guanine (G,

. ine (C hy and ura . g .
Fi QR Bplee o b Bl oAkl Bl dr e Nt m the
urttl’ﬁitsla&rdereg1ep o geerdmasofahs Gaviesusef thahem Heeietétted using the

abb e ations..a sent e n the rection
c R b GRS oM SR Py Ca i Bk S Dofied b probe of
the dnva@nyion eaﬁtz IdmN 0Oe.19. repx@kh@m thakomplaeradi SEQ 0 N.hes. In SEQ

KPS Ao EaBine 81 o ot a7 Rnbatatu Tagh

i ndi cating the presence of the tenplate. Anplification
reactions include, e.g., the polynerase chain

. t . .
BLERH BT oL Ry S0 0SB AR T B8
theinveation withirsitis asrtiseqsensspof Jepanicsmmcenhalitis viets stogroup
n1§ﬁes1990)) strand di spl acenent anplification (SDA)

% & et al. Nucleic Acids Res. 20(7):1691-6

(1992) Vﬁlker PCR Met hods Appl 3(1):1-6 (1993)),

transcription-nediated anplification (Phyffer, et a

Fléure(Sl prBsenM @raliBhidknt F4hSRdcl84dcid bk Qﬁaes oMRIoli &lﬂjcle%tndes of
M cr obi ol cé856 9. (1995

R diebi y&dﬂ%@%ﬁé@quﬁg&s&f FF;SM X wraﬁf:s@w&smot members

of tROTHphORe eNbHAIRIsID6 63 (1991), rolling circle
20 gﬁb|lfl%§?lon (RCA) (%)O gy Mol . Bi ot echnol .

12(1):75-99 (1999)); Hatch etal., Cenet. Anal.
15(2):35-40 81999)) branched DNA signal anplification
Figyerigresehtslaailotett nakmalizgdfluoreSednice F&rwemn‘lm 4 ai3pBES210n

oRIEANRRR SR T g ARl Sy o,
oligoangeaides ef e snvteotiamy subst ance cont ai ni ng or

presuned to contain 25 nucleic acid. The sanple can
be of natural or synthetic origin and can be obtai ned

Figa/re 7 presents the sequence of the 3’ untranslated region of the genomes of a number
of SLEV isolates that can be detected using the compositions and methods of the
present invention and that can be bound by a primer of the invention. Sequences for the
following isolates are depicted: BES1750 (SEQ ID NO:29), 1750-Std (SEQ ID NO:30),
TD6-4G (SEQ ID NO:31), CoaV750 (SEQ ID NO:32), L695121.05 (SEQ ID NO:33),
TNM771K (SEQ ID NO:34), MSI-7 (SEQ ID NO:35), Kern217 (SEQ ID NO:36),
CoaV608 (SEQ ID NO:37), TBH-28 (SEQ ID NO:38), VR1265 (SEQ ID NO:39), and
Co0aV353 (SEQ ID NO:40).



10

15

20

25

any means known to those of skill in the art. The
sanpl e can be a sanple of tissue or fluid isolated
w0 e@a0ged12 ndi vi dual or individuals, including, POIYEP2904/003356
limted to, for exanple, skin, plasm, serum whole
bl ood, spinal fluid, senen, semnal fluid, |ynph
fl i novi al f|UId urine, tears, blood cells,
2%?g§ﬂ9: unor s, br onchi o- al Vil ar Iavage WO
2004/ 092412 PCT/ EP2004/ 003356 21640 WO-1 AN 21 and
al so to sanPEFAIDEDIDESGRIPPIQNIOF THIE INVENTDINY i t uent s
(including but not limted to conditioned nedi um
resulting fromthe growh of cells in cell culture
medi u reconbi nant cells and cell conponents). A
Lnuclé?%”ﬁ@ﬁ@ﬂ%an be obtained froma biol ogical sanple
by any procedure known in the art. 5 As used herein,
the terms "nucleic acid", "polynucleotide" and
Th@albbgaﬁamirﬁ @Edgdilﬁéowoelbﬁf the @pecﬁﬂdaﬁ&li % reﬁr@@ aficleio bt@@ﬂﬁflprlsmg
ts.to be detec 0 r
SRS DR et Bt A L SR OaALP e e P T Hrgnt 1 Fasgy when
mbki)ddycﬂrﬂf snadleipatiydde hyﬁutilk?mdahremgled&simg sedMidas 419 abbreviated

oS S asPihd O iR R ottt 306 B B, Also

uridydsiotheaivize spased, flicléosid lsefqdelﬁ)déﬁ tHA€ a¥repipbdnddisneerd of one-

bas A nucl ei ¢ .aci d, nucl eoti de or
legen %@ﬁ%}t@e@ P’Gé’réséﬁteédwﬁﬁ %e>§’ dEeioai est er | i nkages
or nodi fied |inkages including, but not limted to
phosphotri ester, phosphoram date, sil oxane,
carbédﬁ ? car boxynet hyl ester, acetani date, carbanate,
2t hi o8PHBF*"Yri dged phosphor ami date, bridged met hyl ene
phosphonate phosphor ot hi oate, 15 net hyl phosphonat e,
phosphor odi t hi oat e, bridged phosphorothi oate or
Am (#mphigcatiopreastien” refmeitormtastion 6hg. dfentcrbienzymitiges other
tyPe BHh 8l ) Akt esu? lﬂeehs%athﬁ%s 81 2 REIROHEISOLLH e iR Rce or

rrprlse lve |00|ca OCCU Ig
in¢reavedisigaal xgdanﬁlmethemgsnmq@eof ﬂ@tlemspiarﬁe @m@ fication Irjactions

i@t ! ﬁf@ Eél%/e epa%%_chéﬁl c‘&(g}? lifd%?ean@ l%léa&%h&?} IJCXC'EIOH (LCR) (see

OCCUI'I' hese ases ser
USuPponied,6830 9B ai 4 CBb2Ey SeRIrretads AdbsidabiNhets ad

@Ml%t’uﬁk %ﬁltn'lsoé? al te(as pir99 lﬁﬁﬁ dﬁs@@cg}hgntpa?@ﬁ?iéat%on (tS PT) rWalker,

radati on; as “aft rrentlﬁoms

et @hiNBtclearA cests P{ﬁﬂéﬁ(‘]ﬁé@h‘él Bt92asWalker PEl adppodls Appl 3(1):1-6 (1993)),
trmtﬁfﬂli'&{ i gag&iﬁ‘ﬁ ﬁﬁ@tl&pwtﬂjep B c?la? é‘igpg\ﬂkrglggggél 844841

nor e )
(1ﬁ%)e¥pggner§, aedludi G- Mmtobwbt%ilﬁﬁﬁ—tléi}? £1895)), nucleic acid sequence—

8 LRI b D LS RETI 90t

af%PIIﬁC@ﬁ@@f]é@M (Lishy, Blok BertestinaciaA(] ) 5—9%@@99Bd{htch et al., Genet.
%Mﬁhﬂﬁg9§ﬁ%ﬁﬁcﬁa ﬁAaﬁﬁaY Lr%}éflﬁéa'tlgg (bDNA) (Igbal et al., Mol.

(carbo r oxymet
C@L abd@di ﬂh@ﬂ@ﬁi%&ﬁ@mﬁﬂ-&tat&npbwse Hiivadi et al., Blo/Technology
gﬁgynethylanlnonethyluraC|I di hydr our aci
eta D- gal act osyl queosi ne, i nosi ne,

As used herein, a “sample” refers to any substance centaiﬁing or presumed to contain
nucleic acid. The sample can be of natural or synthetic origin and can be obtained by
any means known to those of skill in the art. The sample can be a sample of tissue or
fluid isolated from an individual or individuals, including, but not limited to, for
example, skin, plasma, serum, whole blood, spinal fluid, semen, seminal fluid, lymph

fluid, synovial fluid, urine, tears, blood cells, organs, tumors, bronchio-alveolar lavage,
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N6- i sopent enyl adeni ne, 1-nethyl guani ne,
1- et hyl i nosi ne, 2, 2-di net hyl guani ne, 2-

woreiohpdadeni ne, 2-net hyl guani ne, 3- net hyl cyt oSPCEEP2004/003356
5-met hyl cyt osi ne, N6 30 net hyl adeni ne,

7-met hyl guani ne, 5-met hyl am nonmet hyl uracil, 5-
&Y, nomet hyl -2-thiouragil, beta-D

fr%hnosy ueosi ne, 5 WD 200477092412 PCT/ EP2004/ 003356
21640 WD-KN 22 net hoxycar boxynet hyl ur aci

argl st toowypplea of in vifro weli/ﬁ;lmrh renshipientsdinsitringhntaws finmited to

B ed%n&?ﬁ?xﬁcr@stu'l S%aﬁ:&ng téé’ %rovs)@( BELAXASIN ulture medium,
pseudour aci i ocyt osi ne

regemhiranpeelh aed) ¢eallcqom1p@wnhi> oly nadmlc acuimh be ab‘atmeld froma

«C acidmet hyl ester,

b@dgg& %hﬁg@ﬁyﬁé%&%ﬁ@gﬁq&% acil, (acp3)w, 2,6 5

di am nopurine, and 5-propynyl pyr|n1d|ne. O her

exanpl es of nodified, non- standard, or derivatized
Abasd Hé'ﬁHn@&h@&rlﬁBYﬁ)@cl&@h’@@i’ >, “Polhizledddb e mid Nﬂﬁgonucleotlde refer to

6,001, 611, 5,955, 589, %4 106, e(g 789, 56
PBmpEbIohss, OBgome fsag@lenasrfe dgtretedgHigopE ﬁowolwéﬁnlaéeled
blbelﬁﬁ% BRgth@6la e s eRerRtoNiBEAT RIMNGRerk Bfl%vf.*’l?dé%&;rﬂﬂﬁ(ﬁ{u\deondes

Furt herno nucl ei c_agi d, pol eqtid
capragr&ﬁa%v%aw Berlbass) ,@@hﬁﬁvpgad Hided fconypning LT g fndgny
oGUERL gl FaRkiAk bﬁ§}fnhﬂﬁé ShREnidiiitbabQbr hlodifte@urie or ﬁyrimidine

ar abi nose, | uor oar abi nose, xylul ose, and a hexose.
$€S-is not intended that the present invention be

limted by the source of a nucleic acid,

polynucleotide or oligonucleotide A nucl eic acid,
A%uc epcua% & thrqgclgc;tl e or %ﬁggﬁ:ulc?egbﬁeg rganocrom 1'15% I%Lo%)r ogmhtelnﬁgkages
of nnorhfﬂa& liakages ﬁmhnihmg; ant n@dnnmmei, to spjnmm@m@eﬂ phvsphdimmdate,
51%8(@% ﬁ%fpg%n t§ algrb éers]tg%lageq 5%11( carégmﬁ\em{ﬂu e?”,t ll)rqgged
pb@bﬂ&oraﬁh@at&lﬂhdged n@kla&ﬂequhbqﬂmna‘e; phc(sphbk)otmpetpl i de

rrggﬁr%p?l oIt :%ge,f) péprodrl]tmoa qeOuf)lfl ed S}_Z?‘ln lboéaghloaﬁe or sulttc])ne linkages,

amdngﬁMﬂSMnamdedmdﬁmpgﬁt|aIIy doubl e-stranded form A
nucl ei.c aci.d may al so be a derivative nucleic acid as
described in U S. Patent 20 No. 5, 696, 248, which is
her eby |ncorporated by reference in its entirety. The

Areletsiasid, pelyaaclestiderps ofigumidaptife Fanciomgisg éhqwﬁ\f@dmlegléally

O&thq‘f?% G (faﬂélﬁH@ %h%llh@ Qﬁﬁﬁfn’e, dytosR dnfdl 88ciD and/or bases other
urified fornms, includi ng %enes chr onosones,

ﬂq@nébﬁf ‘Géalolpaléalbyecrféﬁﬁwgd?asetﬁi Shesgibesss maygewe iz aiunzhe Af merposes,

§1 1% Qﬁflgﬁmr%@ﬁablﬁzéhyblf‘a%ﬁgﬁ Jt8 protReRlos mlﬁbﬁ#ﬁ rdegradation; or
V|r0|ds nol ds ants ani mal s %

ag afachmpet popmfs ﬁféieéecgab %oneﬁ@wmn@eé frjopgtiep-ofon qafample>

p&l‘?ﬂ&&&t{‘a@ bMBRIn A oh @A TBotkG o8k 6r Afré modPﬁHd}’ RMek@RbA e or
ahd ol j gonucl eoti de, and these terns be used

deriatipeimsmeltips, iTtediag, btUérlﬁ%hmﬁed 96l & mbvleadeam, N°-tert-
b§t'yf‘9<lzrﬁz Bidandethidhle, asbsilibd BRidIIR] £AuBRHiracil, 5-bromouracil,

si ngl e- strande
5-chlorouracil, 5-iodouracil, hypoxanthme, xanthine, 4-acetylcytosine,

5-(carboxyhydroxymethyl)uracil, 5-carboxymethylaminomethyl-2-thiouridine,
5-carboxymethylaminomethyluracil, dihydrouracil, beta-D-galactosylqueosine, inosine,
N6-isopentenyladenine, 1-methylguanine, 1-methylinosine, 2,2-dimethylguanine, 2-
methyladenine, 2-methylguanine, 3-methylcytosine, 5-methylcytosine, N6~
methyladenine, 7-methylguanine, 5-methylaminomethyluracil, 5-

methoxyaminomethyl-2-thiouracil, beta-D mannosylqueosine, 5'-
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RNA. The term "residue" as used herein refers to a

nucl eotide or base within a nucleic acid as 30
waledosnedinbove. A residue can be any nucl eot i dBCKRP24N4/003356

to one of skill in the art w thout WD 2004/092412

PCT/ EP2004/ 003356 21640 WO-KN 23 |imtation,

24 all of the bIO|OgI2?||y occurring

nucl eot I des and non- bi ol ogi c& occurring

nucl eot i des descri bed above. The term "prinmer" refers

meghaxycabpgonubylacil.demgtiosiuasil. CapathiyBhior Nackseprgteanyladenine,
uPaE%ﬂrﬁ oigfacet JHCKq @3, 'v%u 0Bk gﬂ%ﬁ?&ﬁ?&dﬂdﬁ% X eigJe fhﬁﬁhéca@és%g 5-

ate nucleic aCI str

ntf@bi}dﬁtﬂmma@h atthisairaeils 4-ghinttaei %m@fhyglrpﬁll reacilex oEraEsn
t d

e (B By D b e 8, e e,
dasnmﬂplarnw pid 5@@10}?)@3’% pyrgnidore. f@tégummple@lof prodifiedenon-

st%){ﬂkijae&ﬂ ?e#vld’éfzed Hakd rggfe];@s)% éi%?}pﬁ ‘?ﬁ‘@*§ ipQRF: N¥LI6%RY Y 1,

I nc resence of four
5@@@)’%99,|5k%|411@6>e‘b%ﬁ9eﬁé2t i?iﬂﬁ%ph&l%@%mld aﬁ7%@%ﬁwteavh ofwhich is

u&%\}y&ﬁ{ekl%@fér%‘y?e?&éﬁ’deﬁéht?%e 10 DNA pol ynerise or

erse franscriptase, In a sditable buffer (a
"buffer" can include substltuents whi ch are
cofactors, or which affect pH ionic strength, etc.),

FaRHedttors, a Subldiadi@ poBipekatidy & olﬂgbﬁud@é'dtia% tak Somprise one or

referably single-str ed for WIeff|C|ency in
r‘gﬂ‘ﬁ %Qtsuﬁ‘ﬂf @FTl?féPg gmgﬂmt nPh th FRRIINSE, 2

flastoaedindse 91 BOe, Mdd Iegbédles, and in sone enbodi nrents
will have at |east 10, 20, 30, 25, 30, 40, 50, 75, or

100 15 nucl eoti des and/ or have fewer than 500, 300,
200, 100, 90, 80, 70, 60, 50, 40, 30, 25, or 20
Itnsobeiotanded thaTHe fresent 1nlvr91titdncbezl'aﬂitafc’e1f)enhs sdn[rcdobffujhutgbeloﬁcld
str | eic r
pgl’}f%{l{l%t%{e Or o gcgn le%ﬂgﬁ }-'8 fnual%g gc@r %olg?urtcgngléla%ﬁ 8%$o&ugleot1de
cacbmlfrbm aalnnnetreor Immlgjlluaals trraandddor ayaltkdrorgmian,ar darived from

anucﬁ%l)m}lél %} rce, Hn%h ge% 1 g\g{ro oL DY & %l?df);: gl 5 gstﬁga de eic acid,

nodleotafe, pdadymhclctomdt k»e ohgd:nwcko’admmey bée DN4s RIM chete f3EAYRNA,
loc%d #Melc ?38 §f aCI d Stlic?ndg’a QDI}?E)O ﬁé‘;mg &Iafeﬂa%t%rge of the
szcme 1a_hé mkemsdmzaadmﬂ»it simm(dhedi |snrgﬁaa steanded bepartialty doubénstranded
fogr}én?r;%x {chlglc a81d alsoODrrp cﬁe%gtté\feg{ Sl ehcls’%ci%a?se@%gc&%{e? 8{1§V§| ﬁatent
Nonb,666, 24ﬂ;lv\ﬂmcshtls herrdby 1nlcnrp©e:{ttdibylreém'hméiiﬂﬁzl§lélsmetyh &he nucleic
rob the,i.nventi 25

{ig{é giﬁt{lg %H%Plété(g 1ncﬁ1% %hl nucéeé%ﬁl S r%ﬁ{%alggpeﬁggﬁ%re%fb ]élC]?LB‘1§ed or

usphetdd foahy, 1nél$d1dggeme,d:hrdﬁebmmesJ Mlasneidt, abdigenomes of biological
t t h f th [ )

nEI LR Pyl OBl 2, BRE AL AR APy o B RS ypei
phe@uenumbuhmmansamdﬁgémb condi tions, as defined

bel ow.

There is no intended distinction in length between the terms nucleic acid,
polynucleotide and oligonucleotide, and these terms will be used interchangeably. These

terms include double- and single-stranded DNA, as well as double- and single-stranded
RNA.

The term “residue” as used herein refers to a nucleotide or base within a nucleic acid as

defined above. A residue can be any nucleotide known to one of skill in the art without
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The ternms "stringent"” or "stringent conditions", as
used herein, denote hybridization 30 conditions of
wo ow4iogaanz strength and high tenperature, as iBCTEP1004/003356
known in the art; see for exanple Maniatis et al.
1989, Mbl ecul ar Cloning A Laboratory Manual, 2d
WO 2004/ 092412 PCT/ EP2004/ 003356 21640 WO KN
zg%qgﬁyent Protocols in Nble%glar Bi ol ogy, 1988, ed.
Ausubel et al Wl ey & Sons publ New Yor k, and
limijatignyinclydiyg alliﬂé éli*?riila]l%l§a hreceraEsdckotigesand non-biologically
Ou@hﬁgghaaaﬁkgggg%nbafmgﬁ%dization with Nucleic Acid
Probes, "Overview of principles of hybridization and
the strategy of nucleic acid assays,"” each of which is
hereby incorporated by reference. 5 CGenerally,
Tat térngpnimead nefeisitoas oligenuskbedd wHich @ dagalkiboficting30a Foint of

i8R ot bl ahRES Atesis fombinder BB el dsid e iihepyilaced
uAllérefonditiovie that pSitohit Ei}gﬂli\ésw@ﬁ agriiiep@8teAsion prddRet €dt 0 be
abﬁft 5-15 t her mal neltin%iﬁoint

h
cERR B ot R el ct g bl et i Rret e Fom
réﬁ:bll:rﬁﬁtgigh séurde, aphth a ﬁﬁﬁﬁéﬂﬁeﬁ&cﬁd&;ﬁﬁﬁ@?@ﬁ[ @tpﬂ)&u&edr&ﬁl@thetlcaﬂy
defined i.onic stre ana.nucl el c

PO BREPAOT 61 G AP SH oS Of SRS gp R dost diferent
desxypibenimdiéaide thpllti(ﬁdghaﬂeﬁﬁlgiﬂdn igﬁbf with pelyh@riziteon dctikBetuch as

ce at equilibrium(as.t t ar.e
DRPREEREE e ef it Bapsrh S g et bletg s o s include
susdtRhedvidth equofackrs, @Whldﬁ&lffeetmbﬁm sﬁ&ﬁgtl\?,mga@@{] a?% ata

I C e

idization _conditions t hose
sble kBT R ROLT PESE Pl Babotirareied It SaamutR <Ticiency
i ahpkfida€ibn S Btitre}s dfahe 1ntvyrmcﬁﬁhh)yb@ié(guﬂ3e@ve@ﬂ 5tt6 seRtkdleckides,

sodi um i.on,.concen atio to abhout
o O QB CE S L PAYAR Ol ereh 38030, 35 e 03r
nahexstidep aedes hie. fawer thd® 5000 360 200cl0e0d0, 867D, 60800, 30, 25, or
é Efout 55 C for long probes (e.g., greater than
BUClifie&ot i des). Stringent conditions may al so be
nodi fied with the addition of hybridization
destabilizing agents such as formam de. The terns
£ . [ ise erei B}
T B B el P NE oE B RESed ARASEIA HEL Ry
Slag]dfsman@ferri@g@nmf atdoeblersrendddomiddiadcidtr aniother single-stranded

gHB'c 'aglh%?tall(?c;aﬂ sﬂgir esﬁiah&)&il r%gig{l U a g&?ﬂ% stragc?e | rPur}}ehc atc1d having

etectab us nuc ¢ acl
a gappleorentdrm sapdnds deaine ofigdilbicthaertdsawat, 1d3 miov eetetsmnﬁor two

nhagc QSH%&%@&*‘S bfeleﬁ%ﬂe‘lll . uﬁ‘r?plerggnta q6 I&?lqd]%g Eqngagﬂ at ed

regi ons o avi
Depending entedylridizates cqndiﬁmm@hmimc 28d Thehytooiyel te tent "

c&%pl%nﬁ%#g%z%bl gﬁ eldaaé %\% ?(ﬂﬁée or Vﬁgm&%ggwﬁ%lﬁt&{er{%g SSaddtions in
oneiet lith saand. ge gerémie embaéﬂmdnlﬁathetmenﬁ’s amtgrobes ofttheinvention
ca}ﬁt?s{ﬁ?{ggzr% é{)? F?l'gésg ax\lMaI ?érﬁ&ﬁenﬁr o} Cilelé Ie?cei‘gl getl?c%gély, deﬁned
belowl & certedin dnlbe@um@emunewancbw@bt# yf thetroknévecan hybridize
tdHEL GOk }Sjaqtigjy Jotﬁﬂplementary sequence under stringent conditions, as defined

below.

The terms “stringent” or “stringent conditions”, as used herein, denote hybridization
conditions of low ionic strength and high temperature, as is well known in the art; see

for example Maniatis et al., 1989, Molecular Cloning: A Laboratory Manual, 2d Edition;

PLETEZ N
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sequence; stable dupl exes may contain m smatched base
pai rs or unmatched bases. 30 Those skilled in the art
w@boonwed4ei ¢ aci d technol ogy can determ ne dupl BXI/EP2004/003356
stability by enpirically considering a nunber of
variabl es including, for exanple, the length of the
[ eotide, base conposjtion and sequence of the
zgﬁﬁgﬁ%‘#eoti de, ionic st renjg and i nci dence of
m smat ched base pairs. WO 2004/ 092412
CrREFNHR20.4ls00 3386 ula2 Béel 0giP §@\e@ A Stibdl iet alt, . Wile& Sons publ.,
c u -
NWGYloﬁ( nqph 531 %%Te&mﬁ@?e%ﬁé{ §1%fcfféﬁqts{}§ tal?%Mdl&gdar %1olo%y

mperat ur e
Habmdhzattqmi eixh Nrud]erc Lk Bidbies dOvemitint of@mmqpil;estotﬁ bybridization and

the%{rg%ggas uecle"f‘g Cé%\QSIS% " Qgéh dprl&h&l‘p? hQr? f%z ﬂ‘{coﬂlor?[%a %K ri’éﬂﬁ:lrercice

soc
Gemdrellys stringent cohdligionumieedtcxtetbtwﬁu aboutm30f Clowe thlmpﬂ)exhermal

5 t t f
R Lo
Almnnhtmel)s smu%amie:ondlttohe alreesgllectad toTtlsmabra»ut)!'»el,’so ﬁﬂe@e‘rth&mh the

ther %l elﬁaél('x%;)mg% ﬁmb%rﬁqyp%ﬁs &d, se s u%cs?gg gaﬁlyed 10{11ﬁ étrength and
Iplr TBbceTmatha:etemptheel (wrden défhtadllenic sffhgtlﬁs pH emdmudeic ofid

c%r{lg?tﬁe[t{)o% 8 xgﬂ E%gw 0l9gK e%bes < EI%Q : tgllr}ltr Cfa?gpe? 'habrlflze to the

2 prt He
tatdatt efﬁjmemcg: at equilibeurhasihle ltzfr\getdedpyenu&amgpresent in excess, at Tm, 50%

oA R D Bt
dndﬂimmsyrhll bé thdae id which tivwcdar@bnabatratibn Shessthan abde’pEO (Ii,:I sedium
S
(o REer P15 R7, Bty PRt 018 SRS M e TR e Ry about
pHf7.a \h)ellbbut:]bHISCS acl tsZ aa‘ntki)miritade i I@t Itezh;f EH(;@.’%@ELC Hidn(ox.’hloi“ﬂ’pg;)bes (e.g.,
e A Bl TR Ry Pt LB ol
e e e o
nEidien SERE Paner Tl BT e (opt i onal 'y

quantifiable) signal, and which can be attached to a
.nucleic.acid or protein. Detectable noieties.my :

TH@ Yind esei%'cW'o? gl F‘etcﬁ% R diordy, of LURMNEIGER rH%:%ote hybr1dlzat1;)n

loactivity, orinetry, raV|nEtry,

c@dﬁmcrrsié@ﬁ b Parneabmsv Ptprones O.f@hqmg‘ﬁétqﬂsﬁhﬂ mmytrmmplu‘icanon,
dél%do\ﬁ' a'h}i/ or%@gnﬁﬁ@tlbh I8 a0 P?\g%rlgsq{&fétl@%&n@éaﬁ{ﬂlgﬁlat

sent 1 nvention I Nnc t hose

mﬁe@mmmaatdéltw@@lermma@ds ndi deyeddrah thpndesedtapdniletigntsi de
dérfv%g 'ﬁ%% unfgﬂ?edt Iﬁ?lgh b HRHERGE geﬁ@hg t Mete@éblF ﬁ@ﬂw@&sreg Lt

refers noi ety t t can emt under
d@éﬁﬁbﬁdtbeémé appr opriate for the particul ar noi ety

Typically, a particular 25 fluorescent noiety can emt

light of a particular wavel ength foll ow ng absorbance

Tﬁ(%c “gq?%’rllpg%tl?ﬁf agglacg €ify 2‘%,1&? \P/%ilhlr%g ! Qs us-elz-g Eer\gﬁl\,/ ?elfgrrs] (t) Ia?n of the
oligonucleotide which, when aligned with the nucleic acid sequence such that the 5' end
of one sequence is paired with the 3’ end of the other, is in anti-parallel association. The
complement of a nucleic acid sequence need not exactly match every nucleotide of the
sequence; stable duplexes may contain mismatched base pairs or unmatched bases.
Those skilled in the art of nucleic acid technology can determine duplex stability by
empirically considering a number of variables including, for example, the length of the
oligonucleotide, base composition and sequence of the oligonucleotide, ionic strength,

and incidence of mismatched base pairs.
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fluorescent noiety is characteristic of that noiety.

Thus, a particular fluorescent noiety can be detected
whyoodetmer i ng | i ght of an appropriate wavel enge¢ir/EP2004/003356

followi ng excitation of the fluorescent noiety with

| i ght of shorter wavel ength. Exanples of fluorescent
2%) FlNes that can be used,in the nethods and

conp05| Ions of the present Thvention include, but

are not limted to, fluorescein-fam|y dyes, S
Sisbilignef vndes agd diples isrmeajuigddy thewelmga¢opasnne, or “Tr”. The

TEGFA ?Eﬁor lar ngglgéQa @u@?@m\ﬁ@ &E&eaﬁed conditions is he texingerature at

Rexa ['uorescein yes, counari n-
witjcbdhalfrof derapatertial hade|ppireigyus SaSS@ylatﬂdne famly dyes

oxazine-famly dyes, thiazine-famly dyes,

squar aine-famly dyes, chelated |anthanide-famly

and ODI PY(r)-fa es. Th her
Aﬁ%‘?"é’t}vﬁm& SR TRSPRY e e b Taomyouie ehicHah gt grgn a duplex
stirlidttireGaith @be%ﬂirbof B RNed éQ:Yd dik td &ﬂnfﬂ)ﬁm@nfab%% I‘e@gttone

noi et y, uencher ty is suffi |en f
Set%‘en‘ieﬁé ? %%Vé Seﬂu‘&ﬁnéﬂ}” Fé?gl%‘%afnltﬂ e‘P&B Yhae eFiémt
cSMeMEREuatE chnpRhRSERNto QL& (s]bLa phfn@k eAis &iScu@sed below, the

common poI ynucl eotide. This phenonenon is generall

piahswAn bh labHed aF Hniabeled.) Tt B4UEHES eldbhBinbe cambe dijocked” to
IJ@&%I&BBgo Fifnlof)the A BUSRENGHINE Slhs6ABrS RIR P Hlo gl&r}gg can be

ener escent nol e IY‘ N a Si
ellsingtnoe cfomplftmmtalcrlb@mmbmd)dmuae g«rmcalnaomhfw@daas

b%ﬂe NG h e lho tg érso%p teo t the C3|'1 {e1¥(ﬂ' gqﬁ ity las leg’mde Whlcthﬁnay,
demmdg;g mahb eaiiecfterdafrnmwf baros £dc @hrpme by ylscasCthgate a labRbfor

i GeA B8 sEE i r Bt PP SRR SeBGb 1 18641 R cling can
aROBY BEhivREbERYMBUEE 61T Hedroayler beemed rucleptidddadlaclgnd’
of a ol i gonacl eoti detdén a sequentl al manner. The 5

hydrord sueh aca digeynudeet to 3' 15 exonucl ease
activity or a 5 to 3 endonucl ease activity. For
exanpl e, many tenpl at e speci fic nucleic acid
TR T AR bR, Py i B A BB Higd Vit con
bpobednte pasede a (eteable Boptoabily @N@atqﬁablyhngr&ﬂ;,anﬂ vitdch cablties
a5 %ﬁégg %glelc ?1(:%36; Eog?tfzm [F% ecgaﬁ)?egnejge&es nel):% nod cie fdesi %%detectable
ba tubresdeyce andiadcsivity lcebvindrys glasinmatye Xrag | kirﬁrectaxrn ot abwortion,

L L SN T ey s
phsenmtdniepntianyngbade thosd that fad:lhetatwdabéctiop ef ﬂtelsrzn of &t oligonucleotide
frbelleeved that this aspect of 5 to 3' exonucl ease
a%P|V|ty associ ated with DNA pol ynerases, which | eads

to rel ease of cl eaved oligonucl eotide fragnents from
probes, can depend upon the particular nucleotide

TR E@Qﬁ"ﬂdo%cé}ft nidi&yPiohed hE@fn HeRSs @n&&enﬁ&e ve%fﬁ{at 4n emit
mat ches or m simat ches bet ween nucl eoti des

light unslst ecrr@é&l@lbf@paﬁwrtaéqqﬁsr thedapfilasimpoigly; dypically, a partlcular
ﬂQ@feEdeﬁHh@'iét% i erhid Bl of @ '%Qrtf&fulatr %VQE%@H RISWeRS dtflErbafedof
influence this activVity, descri b
light of shorter wavelength. The wavelength of the light emitted by a particular
fluorescent moiety is characteristic of that moiety. Thus, a particular fluorescent moiety
can be detected by detecting light of an appropriate wavelength following excitation of
the fluorescent moiety with light of shorter wavelength. Examples of fluorescent
moieties that can be used in the methods and compositions of the present invention

include, but are not limited to, fluorescein-family dyes, polyhalofluorescein-family dyes,
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for exanple, by Holland et al., 1991, Proc. Natl.

Acad. Sci. USA 88:7276-80, which is incorporated
wheooeiose4y reference in its entirety. The ter nPCTBPL0G003356

5' nucl ease reaction” as used herein refers to a 5

nucl ease reaction 30 performed as descri bed bel ow on

3@%ﬁ@@p¥§gnunt e.g., copy nggb of a nucleic acid

20047092412 PCT/ EP2004/ 003356 21640 WO KN 27 of a

det ect abl e fLaV|V[rus The anount of fl uorescence

herachloseflupyesseintfamily daess fomarimfaneily dysmpaedadnine-family dyes,

c§£@1§é faﬂﬂlygﬁrre; Q% ﬂﬁlm mﬁn Zij] rfd?m?‘djé@ l@g&éﬁ‘anﬁ fﬁllntﬂ?’ dyes,

guant I t el c ncepha
Ch¢1ﬁtt9@ lagéha@gdeofaplﬂtydyas ge@ BQDIBYfomlﬂY dpgs- such nucl eic
acid present in the sanple. 5 The term "adj acent" as
used herein refers to the positioning of the priner

th rgspe to the probe on sape or the
T?% B Er?é‘r%{l Hmfzsﬂas Hed ?Frémt réﬁ%& 9 DAL OISR gt capbsorb
epdr] 1t&fdd)yﬁftﬁi&esﬂaﬂbﬁo1§@%{eﬁttﬁg 3 BT BoiehiaR shakhtly close to
150 nucl eoti des, nore tng%% gﬁg 125 nuclggtldes
‘?Fog"é)r et 6t fo1 Gt nples W heth themieacher apd dyprpsceghmoiety are
lilkéd ®atdod@son PBlyRU b A TR pHRAoMEE LR G Sy IR thRBSart as

about 50 nucl eoti des, han ab ut 40

TRt 98B nHEREEY HEPP A TR 0 MierBoT ERaety i E-eRihe
eRdIg &bsgﬂ)edrﬂctﬁh @@hbﬁe@@ent Roiah Qv sidndl ehab@bitistRGor that quencher
nucleotlg bout é gg Bout 10 nucl epti des,  or

MRS oA R R ayq%lﬁ cTgAB 24AGE AGRIOTICERE MpEtHash karati ey, o
qeeicBet mdicky) AMY ¥iskipste ACREE BEbiHedrbih Afluorescent moiety as heat.
pol ymeri zati on-i ndependent process, the probe is
preferably separated fromthe probe by about 1 to

about 10 nucl eotides. In the polynerization-dependent
Apdefissisherdins “51fp X xatlpise activifyCRr &3tphtikise atdiafy” a&frs to that
det ecti on net hods as tau%ht herein, the probe w%é

AgtpBiyiod pn engyge Weerght rirdogbres qafaéqr@@\f@ d Sxomel therfy fd
lg%&rmcﬁo{lﬁgms es%gg (fﬁl }n%ng %ﬁc?e%se ic@lglt}{rean 5 to 3!
wnstream o rimer, thus aI nsion

ei@ul@l&ﬁdetalcﬁﬂt)ichei 5 W@BWﬂiﬂbﬁﬁcﬁeaS@adthﬁ? Fditﬁax@ih@tb@rriaﬁy
%gnented The tern1 ‘thernostable nucleic acid
s yisepadiae nydeiepdd pelyaerasazgimbivh ¢p 3| exopaeleast gaiwty that is

tr%@rci%hﬁw &s&cﬁté@@fth whap Wﬂﬁ}@l‘gﬁl‘grasésof i.eS ﬁafﬂy I?Nﬁstﬂ?)lymerase I has

nucl eot’i de pol yner ases f coli
tlumcaivatz edherenethe gy frzgn«trdrmf &t cofi [BY & pslyderase I does not). The 5'

hat Gener,al | b d
RDSTIAR SR i eSSBSt pah e
ph&@hbaRefbi hird (nAEBSHIS Hom @feryeél@d J)fyche tRnenRz mo\&%ﬂ hot
initiate synthesis at 'the 3' end of a priner ann

intepdipgtode basnd by say partiselg 81?@@ of@@ara\mpm it isdyelieved dhat thls
' t.h
SIS L3 0 A AR A5 LA Ao
raheast efadavedoligontigleotide fragarenty/fiomlpyatees) cath eleperd uygpn the

l.e he |.ate | ease bot
p&lbmﬁlsxa@ 31% P%gselﬁlgg OIFCJ}%O L0be; al'*ta%nﬁ apce, %ﬁ? {ullmger of matches or
mpehatoless beiteen nutlecvu'rdas at gs obigomideopre med fenggdare nuisleic acid,
particularly at the 5' end of the oligonucleotide, can influence this activity, as described,
for example, by Holland et al., 1991, Proc. Natl. Acad. Sci. USA 88:7276-80, which is

incorporated herein by reference in its entirety.

The term “control 5’ nuclease reaction” as used herein refers to a 5' nuclease reaction

performed as described below on a known amount, e.g., copy number, of a nucleic acid
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di ssociate fromthe nucleic acid to be detected. A
representative thernostable enzyne isolated from
wab@smoeiaquati cus (Tag) is described in U S Ra/EPN04/003356
4,889, 818 and a 30 nethod for using it in conventiona
PCR 'S described in Saiki et al., 1988, Science
1 Anot her represeniﬁtlve t her nost abl e enzyne
|ncI es Thernus speci es Z05 DNA pol yner ase. See,
., US. Patent No. 5,674,738." WD 2004/092412
ﬁa:&’vtarvaid@ﬂmmees §he ameuot yifluaxeszencFamitihbypsich reeastion can be

L5y U S SRSl S DA PGRIRR s
agd p{ miapasest eneephPdRisTéawh paybgiyp tPadsess ithd agowm@f such nucleic acid

or DNA Anplification, Erlich, Ed.
%Qaélct&‘?g{nesg‘q‘zlef N.Y. (1989), Chapter 2). Thus. Taq

DNA pol yner ase does not degrade the probe when it is
5 unbound to tenplate DNA. The term"5' nucl ease

Theaetn ‘@Bjacaft” a e ?@ﬂeﬁl l%ﬁ‘elrﬂtoli’chlgzJ ﬁ@%tl@ﬂmg’tbﬁ’@x? phigdee RAlﬁitht @spect
egradati on of a be i o the nucleic
o f?’ﬁéa“a? pribe cpEplser aéatrwf thefraprlate ngelpig acid. The
pAfleY BRd ?ﬁfbe RayibaGepuratk®b md’ﬂé‘ 2828 8uBG0InNcle¥tid@Smore than
and descrl in_detail bel ow.

def d Such
ah@élétgg BH 6%{}52 SFBEd W‘W&é@ PO B TR 3N SDOREAD
nh@&tidRs, MeQK& abbt 60 80deotides, Rord BHarnbduf ¢ nSoleotlied IRore

eac of whi i.s herehy inpcorporated by reference in
thafl§ Wt‘}forli—:"cf;ﬁou‘#@ﬁ’ 0K S F A Bou A s bdemplosniin abeyty20

n@ﬂeotmeg Cb?%ohtdleﬂ%tdbb}z{t ZGJﬁudléé\ﬂd@éJ et, §b§11talctb dboSHEAURREB B des, or
nces are ali for. o conpari son

mﬁVJ ﬁﬁﬁgg’sa PEORE 2naghgs | i dB@redu tﬁtdﬁ%%%’“flwsmﬁélem acid with a

p&?ﬂl‘éﬁ%ﬁ)ﬂoﬁadé‘%éc ldel&t rB&Gl, Ql'lecpl%ﬁé 2 pseefaeg&e Jrgtred%&ﬁ MRl probe
nnent. Wt secon nucl ei'c aci uence The

by %quééttP gequtd{ né‘élteﬁ“é‘éf‘;ﬁo Hlihegoitesrizatiorrdeproslen| Rrngess. fpie

! ,%@rm@m 153&16& Ad B¢ drORethBds eahdt: SEreRL SRS
eﬁgﬁggcu i ed El a Iem;ntare Euilegt%de géﬁt he %enmy

h‘}thﬂd&%estﬁéheﬁi%dﬁé%wa%ﬁ agigh atlmhegew&hul the spaigees tobremplified
tHaP R daswne&éure Sf ApBmER remseamemr@gp&uﬁ&r dxBakioR QS bbiiGh the

Li kewi se, when a p05|t|on inthe first sequence Is

,P@ﬁ%@ﬁﬁed>@?1ﬂﬁémgéﬁﬁ agreeded-i de as the corresponding
position in the second 20 sequence, then the nol ecul es
are identical at that position. The percent

Tg opggﬁnlg E&%&ta&% fnl(jlol%{c aglfglcpgqugr{l%{gseem efﬁx)é)é? ng ]ter\{\gr%’]e vglngh }sv}glatively
sta:biam beat nthan yomppsiet,i fOﬂSxa(rqﬂe, |td entleatide m@&m&a@nﬁbm E. coli and
har ed, b he sequ ces d b e

WBRR RO he BaBRRHAR e i oS et oFFegly

enmymaenre abftam@hﬂ%mmegmm covieit bz iy tigosp dsﬁielamelge @fedimophilic
numnber itions of the. short r 25 eof i de x

OTEABITES, aﬁangi&ﬂf dél}ﬁﬁn?vnﬂWHE%%f léﬁf ﬂleaﬂ ensl i3 AR g

arQslet kO s/ ﬁrﬁﬁ@'bmcﬁﬁé"’ﬁ@lﬁeﬁe, ARBAl c@ﬁﬁn@é synftRsis 804 h&F strand

nucl eotide x 1009
toward the 5' end of the template. If the polymerase possesses a 5' to 3' nuclease activity,

it can hydrolyze intervening probes annealed to the template to release both labeled and
unlabeled probe fragments, until polymerization terminates or all probe fragments
dissociate from the nucleic acid to be detected. A representative thermostable enzyme
isolated from Thermus aquaticus (Taq) is described in U.S. Pat. No. 4,889,818 and a
method for using it in conventional PCR is described in Saiki et al., 1988, Science
239:487-91. Another representative thermostable enzyme includes Thermus species Z05
DNA polymerase. See, e.g., U.S. Patent No. 5,674,738.
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The determ nation of percent identity between two
sequences can al so be acconplished wusing a

woradohesrti cal al gorithm A preferred, non-Ii m BCTIEP2004/003356

exanpl e of a mathematical algorithmutilized for the
conmpari son of two sequences is the algorithmof Karlin

schul , 1990, Proc. tl. Acad. Sci. U S A
2@@@2@@4@%68, nodi fied as i n2 arlin and WD 2004/ 092412
PCT/ EP2004/ 003356 21640 WO-KN 29 Altschul, 1993,
Ty DNA pidyinerabehbad.a BNA. syhthSsiAde30d 687 8+ GRlAEplaGinadnt §R3’

by 5ot CE68E 58 Bl B0yhlFad TP Je el

Prinaples sl Applidadions o8 ENA Ampdifititiom, Bilidh, BapSoykton PkasN.Y.

erw se Lndi.cat.ed onyentional techni gues of .
CRBPEHREE 8T OEG, P PP b SisanP GG probrobgn i i
utlenind tquaspladDNA. are within the skill of the art.

Such techniques are explained fully in the

literature. See, e.g., Sanbrook et al., 2001,

Mol ecul ar O oning: A Laboratory Manual, Third
TEelieting’h, nu@bdaske Spetiang ofiamiodeiclaaidgraharor pPolBsizferCal the

Sprin rbor w.. York; O i.gonucleotide Synthesjs
ARyl BP0 PRt g S R AR Pl PR el by o
m}(gﬁeic ?@d plbl’cyrgfﬁa(ljs&ht@vin%g’l tHBQlﬁlhcﬂé?a,se edity, ags%l%ﬂ%{%d aéovi) ar|1d described
. Pract, ca ide to cul ar onj ng_(B., er bal ,
ml%éﬂdl)‘?e?%ds%hsré%qt@g,s IR qgﬁseéﬁﬁvmﬂdd@ V- Aehdbagi ©214.979,
5,B0E55, 51487,972 add 5906085, GadChAvHRER ﬁ%@ﬁeb?ﬁh@co?ﬁ&@ﬁﬁ bnyEference
. Detecting a Nucleic Acid of A Menber of the Japanese

g COHFAT ti s Serogroup and Certain Other Flaviviruses
The present invention provides oligonucleotides useful
as prinmers and probes to detect 15 the presence of a

' ' f nber .of the J » hal.i.ti
R L O
segeeness, Bhesenvéncasgre aligheddohgetimaicotpeiisorsepods €sg, gaps can be
LS L S 8% oSS By v
sebendiesilgnatiesequsnqear The nbdedtideustebunlespardiggmplddoyidagogtions
BB S V51 PR S S Ay

LTUS,  yé ,
cquplemestagmuzéeotide buthefcorrespopting piosigiontil éie se¢andsegucase, then

The ol | nucl.eot i useful . in the .net hods. of,
sl R e YA U B B08, LB e Gt dhe first
segegqure oEsypied by drpherentkotidessehd cortdspbnding poanseinved second

FlL avi.vir s or that are

bet wee  fferent strains .o
edonser {/hg a qt%%{n\%[eeéﬁle? i légﬁnnﬁ%lrag et R%Sé‘f"%n'gf fie e Sapanese
coampepb@hiityi (or pencerst iéer(tjﬂg)rlmupeeﬂrth@tvléteseqnﬁmaers& fohctioneof the
us -Flavivirus. 25.0 igonucl.eoti des t rise

QR o BYcoly it BERGH T B Rn P BB Sfaences
dimigad by theabtahnsmbegsiquapitions gﬁﬁp&&a&ﬁ}eh% Ugminléknenf@ﬁ}é = number

X I a [LNEES or.propes, that e e to
of A PR n Y Pt BB AL PP RS Rsr P o R oy Sorte
nucgtide R G0@%eandWritertitpt mumivee oSidentigil obakppREeRsiEibys/tetal
nLg{'?lge%%? pgsq or(xjsI cgff (R Sk ee? gagleor?de?crloa&) Ders.

The determination of percent identity between two sequences can also be accomplished
using a mathematical algorithm. A preferred, non-limiting example of a mathematical
algorithm utilized for the comparison of two sequences is the algorithm of Karlin and
Altschul, 1990, Proc. Natl. Acad. Sci. U.S.A. 87:2264-2268, modified as in Karlin and
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Conserved sequences may include, for exanple, at |east
5 6, 7, 8 9, 10, 11, 12, 13, 14, 15, 30 16, 17, 18,
waNo4a®4121, 22, 23, 24, 25, 30, 40, 50, or nOPEI/EP2004/003356
conti guous nucl eoti des that are WD 2004/ 092412
PCT/ EP2004/ 003356 21640 WO-KN 30 conpletely (i.e.
0 ubstantlally i dentical between the two or
Zﬁggékétfgfns or two nnrebiﬁnbers of the Japanese

encephalitis virus serogroup or other nenbers of the
A@e«%wi 18P % \Aro¢. Nagl. Asub SeiabitS. Al 90687 8687 7. cich e lgonitlss is

A0, MBSl B0 « P Bl 15

between the 5 two or nore strains across the
above-listed contiguous nucleotides. 3.1. Nucleic
The pﬁhctaté SRhS pREdrTei@nHas o4l Qﬁpl%EQldléas B@ei’wwk@md%@ed
e nven es nucl ei.c aci ri
QI gflge%ﬁ% tﬁgn{ﬂ@eﬁoft rﬁglﬁéﬁ?fgaglogwnlaabgéww@%gﬁ@@a@fDNA
te‘thﬁlqiléd? dhesereNABRNAE kil Of Helad Suek RGhRidRes drB egRihad fully in
}Eg enbodi nents, _a fl%éﬁbQUC|elc acid prinmer that can

itgrafige peeqegesambyro p 2891 Mféecu\];aa&%ﬁggg A Laboratory

Wﬁ@apmﬁiralﬂdﬁldﬂ CuRl Sf‘p@fr%%;ﬁrﬁ@r E%Pz&bl%ﬂfre@ @M@ls%ﬁg @ﬁkls*or, New
qgt hybri di zes %g nucleic acid Q
Ygrls Sigpaiadentide Suntbens (MgdoGats odo 1984); Naéleﬁrﬁecséﬁtyb@dmwn

DFitgahe &5, §.eRlBs8NdEs., @%gA%&Eamﬁ&%mgleaﬁgﬂ@%ﬁlg (B.
ntrans ated r%glon of the genones of the

the 3!
Peial, L9441 andh eriap Meshpdydn dapaeloay YspAgmicigess, Inc.).
conposi tions and nethods of 15 the present invention.
SEQ ID NO.: 2 represents the conplenment to SEQ ID NO. :
1. In such enbodinents of the invention, the first
nucl eic acid prinmer has a nucl eotide conposition,
3i . e. Nucl&nicobPrimens wet Prehes fdrddetaatihoudickeictAvidofor Mdinder of the
undefaptahese@atdphetitis Seoogdotp ombCeronia e Ringviaged of SEQ
IDNO: 1. In sonme cases, each nucleotide of a priner
that hybridizes to a nucleic acid will form base-pair
ETeRS I
TE%?FH;X arrpl etl% b%v?drfcé 911 ontcge;ahp%%sgﬁﬂ Hf’d‘ﬂ él“él aﬁ& (g%% E{)d%eted
therpeseRgan|i |ad1uz:1§sc acysl of aenﬁ@bf:rdqféher Japaumpse mm@pleal@ls atrglsagpgroup
- arF&Rrtakh Hier minB®BRWYF %é@‘ﬁﬁs ﬂa@wrﬁ% §h&j Wt dis to?ﬁlelr R These -

correspondi ng position: di zat1 on
Prmerseng piebes 2t desgdhednn dﬁf@ﬂ belpv@ dt ismegedtth@t Wiluliel thepiihers
dREAYEN iR it H%%"ﬁ Pl b\ fA AR DR
the prlﬁer YI 1 g |oﬁﬂﬁwﬁ |%£§ nd% éq%&éH?&ﬂ&%cﬁﬁr
Vigis trpe (%,nwaqt%ledwp,r&l@éf Rspgwt andareiow Sevisutiren ticdethe
pRREAT M BistQ] fREnRRR bihePFinREs Alwgonuc eoti de and
prlners r§C|te n%bb@%% Certggﬁsoﬁkguch non- st andar d
nucl eoti des can also bind to other standard or non-
standard nucl eotides to forma base-pair. For exanple,
Thmligmmsteatrw@ rusefalla teometh® ds bfihs imentdan nﬁz Ibe dédigrted to
si ne, and aden ven. t.he known

I ac
et i S R O T PIATE 4 BT Sy 14C RS Fptaprved betiveen
differant ttwidis ofevidfuseddd thatl dte th@eded be@Re®BSd bymore members of

recogni ze e L
the(}apa%ese encephalitis virus serogroup or other members of the genus Flavivirus.

Oligonucleotides that comprise sequences conserved between different strains or
members of a serogroup or genus may be useful, for example, as primers or probes that
may be employed to detect the different strains or members, thereby reducing the
number of primers or probes necessary to detect the different strains or members.
Conserved sequences may include, for example, at least 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15,
16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 30, 40, 50, or more contiguous nucleotides that are
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WO 2004/ 092412 PCT/ EP2004/ 003356 21640 WO KN 31 the

standard features of the prinmers of the invention.
we@apdary enbodi ments are described i n det ai PCOEPIIOA/003356

In certain enbodi nents, the first nucleic acid prinmner

t hat hybridizes to a nucleic acid of SEQID NO: 1
zﬁ%b ﬁ-short as about 6 nycl eotides. In other

odlnEnts the first 5 nucteic acid priner can be as

| ong as about 80 nucl eotides. In certain enbodi nent s,

CQIﬁﬁleteﬂY (st 1pQ0) et sibalentallyridensicaldwimpednsibe te oumotstrains or two

ogﬁ’%ﬁ% m%grbegsgfgultﬁe Iltéane@% p%%ms @'Eﬁ%er%ou%glb&tﬁ%rzéZmbers of the
gy tavivius abehstarnially ailgotmal saBeneghindudeghosiiattar@ 2.g., 0%,

85 095%?9‘%%,@9%?3%?94%?%% 9§_%, 99?00 %%351’ 9fh 1L béQveen the
nucl eoti des n sone’ enbodi ment$; the t1rst ndc
teprimprd sieinsgicrdss therbpysbstékemtigtannudotided, 70, 10
60, 50, 40, 30, 25, 21 or 20 nucleotides. The |length
and conposition of the primer can be chosen to give
ufficient _fhernodynamc stability to ensure
3'2ybr}\]§Fl§’£t“’tle¥1pré’fw’Fhe primer to the flaviviral nucleic
acid under the appropriate reaction conditions, which
depend on the detection nmethod to be perfornmed. For
exanptieersgisade®s SERUR M@di f i ed, non-standard, or
derivatized 15 nucl eoti des nay be | onger or shorter
than those with conventional nucleotides while having
InSdn{B ds ctithe [rﬁ@ﬂﬁ’&@ﬁi‘o‘hd&yﬁﬁélgt zal E?ﬁhe% Qﬂ?éatn' B?esused in methods
es of such non- -standard-bases may be found
lefectipg pasRbeRiRL heJaponesp omcepbalitis yimgs serogoeglhsqextalrand
erﬁb&ﬁ&eﬁ&:%a figRahcat a¥iipeindr $hA €6SBY nidas HQ@E@J Iﬁgmgé{r of the
reference.in its entirety. As another exanple
Jappngse paceRhalHisyes peregrodk GRIBREES apaleinnsihihat léi/btrlalﬂgeto a
QgL EAE BESEY Iblr@cbe& o?-Q céﬁgl%ﬁ{eﬁt HIePDfL E@Q 1B NH . s pPsented in
simlar length with A/T-rich sequences. us,
Figatetlarepressptsodiegiempssonséraed $eq9¢nqauu¢ ﬂm X uatramslqmcd region of the
derlv tize
RS PR 0k S B0 ARAE! Sinelog b e i mghods of
th |pr®tnﬁ1un¢rélo@ a&‘ﬁQiHb NQVEZ repogsptis ﬂESCoatplémaﬁtto SBQlID NO.: 1.

.—~consecutive nucleotides of SEQID NO.:- 2. SEQ ID NO -

2, as shown in Figure 1, is the 25 conplenent to SEQ
er enmbodinents, the first nucleic

In ot
IﬂaseF% GIEPP%*@? E? wwentign, fhefist nyskig acibpemRs beswugleotide
comisdsRRin, de Sclﬁfme%ﬁ@rﬂxdan@q}mt Alowsht t%tHybhdf%E D8fer the defined

odlnents the first nucleic acid pri nmer congrlses

ccRe0 3 4t 3 aBPek 58 o6 SHOABUNPvd: L srmeGisFleshon pidle of a
prh\!@er thadt hybH RS tPd REdlei€ iR q’hl[‘}%@ﬁﬁ)asé B&ir Ebl'hgfenﬁﬂ&l Witifa

RETBOF g6 CaE. | eGPz, o PRmet fantagicserstagard nucleotide
th@mftgfwﬂdmmoga C:r&‘i‘difel ih$he I'iut%\él(,eédltd QFS]%Q B? H\EW 1 9@2& a?v%% G
jre Slaite cgrrgsl}'_;on ing %gsqagr? l'thtu\s/,ehyb?1l511§:zatelc())n !co t%% n?1cle1c acid of SEQ ID
NO.: 1 defines the nucleotide sequence and therefore the exact chemical structure of the
primer. In addition, the first nucleic acid primer can also comprise non-standard
nucleotides according to the definitions of oligonucleotide and primers recited above.
Certain of such non-standard nucleotides can also bind to other standard or non-
standard nucleotides to form a base-pair. For example, the nonstandard nucleotide
inosine can pair with uracil, cytosine, and adenine. Given the known correlation

between hybridization and chemical structure, one of skill in the art can easily recognize
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WO 2004/ 092412 PCT/ EP2004/ 003356 21640 WO-KN 32 In
certain enbodi nents, the invention provides nucleic

wa@eoodogsier s that can be used to detect a NMePQEEPD4/003356

t he Japanese encephalitis virus serogroup. These
priners can be structurally defined by reference to
2gg eic acid sequencesy,as presented in Table 1.
Q ID NO.: 3 GN AA N NCNN13 AN CN N
CGGN N  Japanese Vhereln N2 is Tor A N5is G
ta S‘f@damé fepyires of theprmars;of kheinvensiope Bremplarsebediments are

dRQsibbd BNd®ail Bel§wor G N1O is T or G N12 is Aor G
N13 is Gor A, serogroup Primer NI5is Aor C N7 is

Cor T; NI8 is Gor C N9 is Tor C N0is C1or T,
N25 is Aor G and N26 is Aor T. SEQID NO.: 4 _
16> BN GINN{eA AT ﬂ\hclreﬁz.'iaﬁiﬂpl\ﬁﬁslt thidt h‘ﬁbridlie%o Yhesleicacid of

NN LR AN T,

nubleidACdNriEId ACEEAN oha pasieme 8Wi&d§lécbt[deN5Iri é‘er@rpém&)dﬁi%nts, the

Fgft PR Bt Aaiger Py P onb Ay, bt T3y Pt AVQRE B
abdntN®, abomt W@Cﬂ%@&dﬁﬁ@_ N, IE&E{»% aH\AHt nayabyal iéf})ﬁbout
an

ngflﬁgﬁjhgq ?B(i)%t 2\?1 zi.blpélt ahgpt 219’\%&3 39) q}a@ut 35; or about 40 nucleotides.
[ ANEEOET GACAROCBETICT GO R aciﬁ%{ﬂmu\aompml?fém Fhah 166@0 70,

BT, TR i ot

Japanese Werein N is Tor C N is Cor T,.N6|sG
or C N8 is Cor A encephalitis virus N10 is A or T,

' and
TS A o S5 ) g,
thegna CAThGEPNNF@AAYbridization of the primer to the ﬂav1v1ra1 nucleic

acid under the appropriate reaction conditions, which depend on the detection method

to be performed. For example, primers with modified, non-standard, or derivatized
nucleotides may be longer or shorter than those with conventional nucleotides while

having similar thermodynamic hybridization properties. Examples of such non-

standard bases may befound in U.S. Patent Nos. 6,320,005, 6,174,998, 6,001,611, and ~

5,990,303, each of which is hereby incorporated by reference in its entirety. As another
example, primers with G/C-rich sequences may anneal to target sequences at higher
temperatures that a primer of similar length with A/T-rich sequences. Thus, in certain
embodiments, the first nucleic acid primer comprises modified, non-standard, or

derivatized bases, as defined above.

In certain embodiments, the first nucleic acid primer comprises at least about 16
consecutive nucleotides of SEQ ID NO.: 2. SEQ ID NO.: 2, as shown in Figure 1, is the
complement to SEQ ID NO.: 1. In other embodiments, the first nucleic acid primer
comprises at least about 18 consecutive nucleotides of SEQ ID NO.: 2. In still other
embodiments, the first nucleic acid primer comprises at least about 20 consecutive
nucleotides of SEQ ID NO.: 2. In yet other embodiments, the first nucleic acid primer
comprises at least about 22 consecutive nucleotides of SEQ ID NO.: 2. In still other
embodiments, the first nucleic acid primer comprises at least about 24 consecutive
nucleotides of SEQ ID NO.: 2.

Avrin A C e



West Nile virus Wierein N is T or Cand N19 is G or
A Primer 2 WO 2004/ 092412 PCT/ EP2004/ 003356 21640
wWODKB2AR SEQ I D NO.: 13 CCCN AN TN TATN N CCAZAVEII0AH003356
Japanese Wierein N\ is Cor T, N6is Gor C N8 is C
or A, N12 is T or C, encephalitis virus and N13 is C
_@ {rer 2 SEQ I D NO. : 14, TCCTAGTCTTTTCCCAGGTGTCAA
2 %Pﬁg§P | ey encephalitis v?rus Primer 2 SEQID NO
15 TCCTAGICTATCCCAGGTGICAA Exanple Primer 2 SEQ |
[Nggrtaiy gmipodigenicihe TATROtCA BTG AN CleBagifapémess itha rcar;zbq: psed to
d@t@&taarhgmﬁgxbéﬂh@)‘?aﬁﬁese Eﬁ@ﬁ&%{tﬁ%ﬂﬂy %r@%l%ugcﬁ“ges@ Ehﬂfe?s can be
onpri ses any of ert ai
Sté%@@ﬂlﬁéﬁﬁ%e r@f@éemﬁ teetheirancleicrcishsgewences, pyrenéed in Table 1.
prinmer specificity, the 5 primers can conprise one or
nore al kyl ated nucl eotides at or near its 3' end. For

pri mer cbnprises SEQ | D Nolabigl "wherein the residue

aBEQAP KOO 23 G AN aCKY N e Oy R e S CRE-N PR TCGGN N>
specific enbodi nent the first nucleic, acid grlner

conptRases SEQ Miheren N'gs T andr N is G ofeC; Wes L qmebsent; N at

RR&IPhhRIs BAs] Sﬁbﬁn&?‘) et oplgopqiﬂqgi@ RS, N@Z is APbr&8 rl\'flaier or A;
enbodi nent s, first 1Q,nucleic gcid J SEs

Cc
PEORIOUP Pglm%eNenﬁAtqﬁe,C Pesisduer BtN pése o @nnﬁgzns Tor G % sC
N6- al ky! - deoxmﬂmﬁsm&d%@N@nﬁﬁl&m enbodi ment,

the first nucleic acid conprises NO : 8,

WABRdPNEH e@Té@&%N@&l“EAMGN”N‘”TCGGAA

Nordserte Pty | - b\ﬁ‘l&éﬂl I@QQM%Q%QSNQ s T G887 & & C; and NZ s
enbodi ments, the first nucleic aC| pri mer conprlses
SEQPﬂD“Né 8, Gfidrei n  the residue at position 23 is

‘ , ' S HE) Y ] Lo on—24

IS hBOaIkyI-oeoxyaoen05|ne I'n yet §E§¥her speC|f|c
errbmaﬁé?@t t h¥Herqin N° i loe (G Na & abbseryty N 16y A oofpNi S 6 or A;
§§9 N 8, at position 23 is

ﬁegﬁhghnﬁeo§$gggﬁgg{hgggﬁﬁét eeEeS|due at position

24 PQnNBJtert butyl benzyl - deoxyadenosi ne. U.S.

P ST N6 6° Upwecdmeee @xwéée*?ﬁmqqﬂxxw above;

describes” eoxya enosi ne_as as the
i detrast Valtsfy th@&ahmyN'mmmsnﬂéanﬁmﬁ?mdamfﬁe used with. . .
§H&Bhahtls virus
Primer 1

SEQIDNO.:7  GTAAGCCCTCAGAACCGTCTCGGAA
Koutango virus
Primer 1
SEQIDNO.:8 GTAAGCCCTCAGAACCGTCTCGGAA
Example Primer 1
SEQIDNO.:11 N'CCN*AN’TN'IN™N"'NNPCCAGGTN™TCAA
Japanese Wherein N' is T or C; N*is C or T; N°is G or C; N®is C or A;
encephalitis virus N'is A or T; N* is absent or T; N2is T or C;N¥isCor T; and
serogroup Primer N%is G or A.
2
SEQIDNO.:12 N'CCTAGTCTATCCCAGGTN"TCAA
West Nile virus ~ Wherein N is T or C and N is G or A.

Primer 2
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20 non-standard nucl eotides. For exanple, in certain

enbodi nents, the alkyl noiety conprises C, to about
w@@4bvanched or unbranched al kyl. In other PCT/EP2004/003356

enbodi nents, the alkyl noiety conprises Cl to about

C20 branched or unbranched al kyl. W) 2004/ 092412
2ﬂﬁ5ﬁ§8@gg4/003356 21640 VV)égﬂ 34 In anot her aspect,

e invention provides a second nucleic acid primer
for detecting a nenber of the Japanese encephalitis
ViIus serogroup conprising a nucleic acid that

hSES TN B513 0 ECADE A ENSEATING N’SEQGGTNG)CAPQ a

co t the 5 p .
FouERER P U RER € B TG U gD ST pr s
th@?ﬁdﬂwnmmanSMafﬁg15Cmeg‘on of the genones of t he
flaﬁhx{ggses that can be detected using the
conpositions and nethods of the present invention.

Qﬁ@hﬂéhm)akSo TEOWRAGTGEET ISEQTCAGNOGTAAA represents

t?fxﬁa 1leenent to SEQID NO.: 9. In such enbodi nents

of 't gntlon the second nucleic acid priner has a

‘nm@@hdﬁwdausconp05|t|on i.e., chem cal structure,

tha Ilgms it to hybridize to a nucleic acid of SEQ
9. For exanple, a prinmer containing a

ss;mmm nikc| e0CCTAGTRIATOOCAGGIETA a C residue I n
#QP:@ glelc acid of SEQID NO: 9 should have a G
FREEH he correspondi ng position. Thus,

f&EOIIBdNI}&ITan TOTCHF ABTRT A TC@CAGGIIGTREAAT D NO T 9
efi the_nucl eoti de sequence and therefore the

He HBIF éal structure of the primer. In addition

the second nucleic acid primer can al so conprise

non- st andard 15 nucl eoti des according to the

definitions of oligonucleotides and priners recited

above. Certain of such non-standard nucl eoti des can
Ingdesteininptb dimentsHbe ﬁssttatndlailcdcidrprinmmostpajse@em of SEQ ID NOS.: 3-

nl{ﬁcéeﬁgﬁ' %’?é (ﬁr%e t?r ?'lhé 19\?&%@8 m deé r Bﬁp]? Q;\%ppﬁqeu L SBec ﬁaty, the

nonst an nuc iMosi A

priyieBhin eompfisie @d:enlm@e amyhﬁdl ﬁd&&o&&@svm o€ AEdretsat &R For
bet ween hybridj z tloné§§ en1c Structure, one
f ’i“§F

InSPPES I} (TR ? ISRt Fed le%l SQMPHges §EQ&EPaN@ 8, _

Wﬁﬁfai&]l.theﬁesmlﬁle tbhBodidrEY i§ mfalllﬂlﬂed)}@i\i@éﬁdsﬁl@ IEX§PRIRI Y

nents.are .descrihed in detai] below In certain
er B e s o e B G P st PRQ B N B¢ Whgrein the

rebiylb¢ htcioz@®nt23 ieNPuedte W eagiadenddfne SEQCRiNGb o intdis, B first
‘ﬁ%Shqit as . abgﬁélgnggcleoﬁldes I n other enbodi nents,

nyqfRic AL EIRBrise St BT kRO i N -alkyl-

da’@bﬁiﬂen&@nd’l ll@a%@&dlﬂ@énbd)cﬂnﬁﬁf e s 200 EHORYA B@rﬁf)ﬁises 5Bé 1D

Nég nuc e|c ri.mer conprises about about

WREGHn thy resi &EP on 2418 i -te- buaﬂdquzyﬂﬁeo’ Bregrosig. In

cetthimblimaibeithe A6t n@ﬂ@l‘étaqa indd QUi peides TP NP3, wherein
about 27 about

thg geg ueégposg%% 1@8% ailsrg ﬁsoé@der&sme 4B8 (ke residue at2p8031t1on 24 s
N?lwlkifledﬁob@ﬁnosme In yet another specific embodiment, the first nucleic acid
primer comprises SEQ ID NO.: 8, wherein the residue at position 23 is N°-methyl-
deoxyadenosine and the residue at position 24 is N6-tert-buty1—benzy1—deoxyadenosine.
U.S. Patent No. 6,001,611, incorporated by reference above, describes Ns-alkyl—
deoxyadenosine as well as the identity of the alkyl moieties that can be used with such
non-standard nucleotides. For example, in certain embodiments, the alkyl moiety
comprises C; to about C,g branched or unbranched alkyl. In other embodiments, the

alkyl moiety comprises C, to about Cy branched or unbranched alkyl.
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The I ength and conposition of the second prinmer can be
chosen to give sufficient 30 thernodynamc stability
wWa o412 hybridi zati on of the priner to the PCI/EP2004/003356
flaviviral nucleic acid under the appropriate
reacti on conditions, which depend on the detection
2 TR MR 2004/ 092412 PCT/ EP2004/ 003356 21640 WO- KN
35 to be performed. For exanple, priners with
nodi fi ed, non standard, or derivatized nucleotldes
Invapther aspishdhe BreskoyRIavidenmsecorbaeclelr arid primves ien dsirsting 2
rd%HﬁJe? Qf fhd ?&aﬁ@e eﬁceﬂP@Nﬂanﬁ's@ngﬁfugtﬁﬁ{ﬂfﬂgﬁrﬁm&m acid that

di zati'on properties such non-
ﬁéhrsch%ﬁart@a pudeis aﬁé@ BEQABUNG-: 98 agnplenment dhgreafo SEQ ID NO.: 9, as
3
p&Féﬁmgd %ﬁ%gur@% g e)%/grlﬁls’] a ge Qog‘g'%f?céés%r%dsegue%cg 9n th%% l’n%t?ﬁl%ﬁted
regivini ofehg/gendsnea nf)thhéllavwarumntihaee ,carpbe dm«acﬁed/\mnh’g ﬁe@ompohnons

R R s T e el T
reptéﬁemusdlne ®egienaggo SE@[I@ NOn 9certain errbodi ments, the
second nucl eic acid prinmer conprises nodified,

non-standard, or derivatized bases as defi ned above.
10 In certain enmbodi ments, the second nucleic acid

Ipyichembedipmitseidhanveatien, thesecomshatdaie aé Priter bag 4 medeotide
ccﬁﬁp@ﬁgd e NBemiddd str@@tu?&hﬂi’é@ al'lcﬁ/vsF’t Q)LH r1%1ze %thaellélgad of SEQ

represents the conpl enent of

H%Nr%ﬁ ey sarmBlt sprimpecadiping 2 Sﬁﬂ!ﬂ@la leucémnde fthat ﬂiﬂﬁbrldlzes toa
CQ%@‘ 1§Qﬁe ﬁﬁcleh@@c‘-}& oPHYTD WD CONRRENHANS @ y&k(ﬁ{%tﬁh ggs of

In stil]l other enbodi nent

ccgé?ébwedlﬁguep%ﬁl@ éﬂéh% Ifbridization g Hegwsleimacidef SEQBONO 1%
d&gleg Qﬁ%ﬁﬁl&)h&@seﬂﬁ&k@ qhi gﬁe?ef@fe tﬁgggacpcﬂggncal é‘guct'uf% ehe

ot her_ enbodi nent’s, the second nucleic aci
PEwsHrinsdditipn, ﬂ@égctonémlewzazldcmm@rcqmaiﬁe Cﬂm@@nom-@tgndard
nlﬁﬁgﬂd@s N@ordmgl@) thé Hefﬁﬁhlnlls &%ﬁl%n&f%ﬁﬁb{%{a 1m£1J§ geated above.

second nucl et acid priner CO rses at

Caaip ohssbaonvsansaed @'é)<t1¢Q11§1§8 oo Spdindto oiber stelroiarcﬁ Ar non-
st&@fa‘i@hﬁcl%m%'ccnﬁ%sa ' balsd) ?a& ef gfé BieGo a Idzﬁn%i' r{ﬁ%feotlde

conpri ses her e

. inppipe sacpREWiD @r@ﬂccmium prd ifd-;emr@o (Rvdnsths kemen cari@ion.

betfreerd By bYRlizatiOh hed c}%mgﬂ'sﬁﬁ&hﬁe 8£Q§f s%ﬁﬁ?lncﬁ e HY %%{? }aa%ll\/afécggr;;;e

pri ner’ conprises
thé ioodenddprtyres pﬁ@emaoﬂbe investion i Breprilarpembordimérgesre

dé%%ggggﬂgg 1bslhw. | N yet other enbodinents, the second
nucl ei c agfd ppiner conprises SEQ ID NO.: 15 or SEQ

ID NO 74. In certain enbodi nents, the second nucleic
acid prinmer conprises non 25 standard or derivatized
Innuecth@Qdmistements, the hebn@rheldic a8 pSimdr ialeatmsﬁaﬂes% Glr@icReic acid

[ kyl
oy R g3 STBA) 300088 S Lt et
seé(ﬁl’hbxdldl@cﬂicid pilhﬁr s lonjcd N(s)%b@ut&i@i/\ﬁc%hﬂ&r |»I]ﬁ Q&mdih S eS
E 74 ein the resi
er oY1 Bk S50 SURE AP RS G RBSHGBPHELO, Prottd o ot 14,
about 15, about 16, about 17, about 18, about 19, about 20, about 21, about 22, about
23, about 24, about 25, about 26, about 27, about 28, about 29, about 30, about 35, or

about 40 nucleotides.

The length and composition of the second primer can be chosen to give sufficient
thermodynamic stability to ensure hybridization of the primer to the flaviviral nucleic

acid under the appropriate reaction conditions, which depend on the detection method
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enbodi nents, the al kyl noiety conprises C to about
C10 branched or unbranched 30 al kyl. In other
wepdemdrent s, the al kyl noiety conprises C torPEDBPL1004/003356
C20 branched or unbranched alkyl. In a specific
enbodi nent, the second nucleic acid primer conprises
R 3 : 15 or SEQ ID NO ,44, wherein the residue
2at p05|$§%n 24 is Ne-tert- bu? | -
benzyl - deOXéadenOS|ne . WD 2004/ 092412 o
qvterpeﬁz 088861p!9 peuterywitkh@bfiath aonwtindawl, avdetivatized
nHElle Itﬁh@ngep ¥EHIrRP ﬂ%ﬂyth@ée%ﬁﬂ ARLLY r&?fm{lé&ﬁes while

nuc IC a uences t are not conp
haying emildp thf@mﬁyme |hzer1d1@ata>nr1'ernpentle@fExan@1esmpmhgw

sﬁﬂ&ﬁ%@késﬁﬁ% Bl i AU %g%&gr& NI Ng3sh, 96*{(’ '6t1'79 '@% 6001611, and

sequences

5=‘t980 36D rea@lxeﬂ?Weh lsekssqbsmnqompqrh@ddbetrektmommots dnheetyrehbmother
lﬂg gjsf %@%‘E@% A0 ?elafﬂ@lllﬁeg hﬁy\éhﬁ%‘f tostggﬁ%ggde%ﬁgnces at higher

det ect nucl el c’ aci
tqmmelr@iuces abita mimer crfemm@zr lawfetht Wigh .Mﬁaméseqmmcep ernJus tin sertain

l,ons
eifbb G O AR ARSI BINEL Yorm HESE LML, HoPREhU R 0r
derdraitigecbbrsts asrieShed sbarei d sequences that can be present
in the nucleic acid prinmers of the invention as well
as net hods of using these additional sequences to
detect a nenber qf the Japanese 10 encephalitis virus
et i %‘BB‘TSWQt%ﬁ??I SEFRdARII A TR e heyasepiidpaat B by

c@itycifitie hablest da ol QEQKD(NO tl@ RO An BMtigdre 21 SEG DS NRS.L 10
wi thout, I'imtation. t hods for prepar

regTSSERR T CHRFIFEnIGT SHEY NS % da odke smboginasts, e isgand

nti€leit Bﬁd@&imer%ﬁﬂl &l tast abetit ﬁ?‘@)‘ﬁ%(ﬁlmf@h@@édﬂﬂe@@t‘%EQ ID NO.:
uences and direct

e ction appro ri ate. se
1‘2@&%@&1’5 %ffﬁtq}?éél &its, R tfcend nasiee AEd PEimes coB@Lserayleas about
zo asdseive hatleSxRIRF eEQIIDeN@h@@ pﬂp}ert b?n%% eﬂhbaamﬂ@s the second

scrlged by Nar ang e} 197 Met hods I n
%19?&} BHBEOTOTISEHE eﬁﬁ@éﬁlﬁfo?d% C@@@%Pﬁmmt@ﬁ%@ﬂ SEEXEP NO.:

1@YInﬁilﬂWﬂhe@terr§Uod1meﬂt9 B sebBA QGG it 5.‘(:15@?135{9? Ic@&%ﬁn?e@ 2ttt about
he di et hyl hos hor am dat e net hod di $cl osed
%@%ﬁ ené des pOBHQ IPNP ah@dron Letters 22:1859,.

and the solid support method disclosed in U S. Pat.
hb 4,458,066. In addition, nodifications to the

S, Q et hods, 0 ynt hesis ma t
RO AR REE, A IO R BBt Pl (SRR 1o
o&;tymetlhb@dlmdtsothegmdlrﬁmlelccheﬁi prier @xappeeSEQ ID NO.: 12. In yet
n of of _no hodi est er
ol B B P se R e PR Rospistogt i S MEP15. 1o s
otp;{hosplbmbf]nedai] the se&onﬁmmghmghﬂ%ﬁhﬁhﬁ)o@nshs SHQUeN®! har In yet
ospher.ous aci erjvative
o e SR B SRy R e bl Brevom s SR MR- 15 or sEQ
IENIQ—:‘ ¢teth eartam ethbodmeatigihie Isenﬁ)ndtnhteleufaeldcﬁnrﬂer@ﬁipiﬁes non-
r nt over
RO b B PRl et Ao e e aRRs e mplopacd
primel @ncoagirde bhavr msredldatedaudlestleatorfmbr the 3' end. In certain
embodiments, the second nucleic acid primer comprises SEQ ID NO.: 15 or SEQ ID

NO: 74, wherein the residue at position 24 is N®-alkyl-deoxyadenosine. In certain
embodiments, the alkyl moiety comprises C; to about Cyo branched or unbranched
alkyl. In other embodiments, the alkyl moiety comprises C, to about Cy branched or
unbranched alkyl. In a specific embodiment, the second nucleic acid primer comprises
SEQID NO.: 15 or SEQ ID NO: 74, wherein the residue at position 24 is N°-tert-butyl-
benzyl-deoxyadenosine.
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synthesis of a new nucleic acid strand. Dengue Virus
Primers Additional prinmers of the invention hybridize

wao ooothe24engue virus 3' UTR Exenplary 30 priP&F/BP2004/003356

useful for anplifying and/ or detecting Dengue viruses
nucl eic acids include those depicted in Table 2 (5

- * Ow 2004/ 092412 PCT/ EP2004/ 003356 21640 WO KN
2364 Q' Sequence Comment 3365EQ ID NO

GAGCCCCGT CCAAGGACGTAAAAAGAA Dengue Vi rus consensus
Thp sutle@ncidprimérsef the iGAGEOGCEGET GEANGEATEO M GAdleic acid

S A AR R BTy B P o ot

J aggﬁésreeaﬁpdaﬁléti%z%ugefm Ermﬂgﬁ?WBiiﬁid by
BERA EBE b -

ot

dkdcﬁbﬁim\d/?krsgd;ﬁ?n aexgd 11{6;12:1? Il .4 u ?fizgsé??iﬂféggﬂiﬁon;

G diin S niresy iglbiy e i

Dengue. vi.rus type |V upstream 50 pri mer.
efﬁﬁef%él' PGTGCCI Dengue virus type |V upstream

51 prinmer. ATTGAAGICAGGCCACTTGIGCUJ Dengue virus type
IV upstream 52

The nucleic acid primers may be prepared by any suitable method known to one of skill

in the art without limitation. Methods for preparing oligonucleotides of defined
sequence are well-known to the art, and include, for example, cloning and restriction of
appropriate sequences and direct chemical synthesis. Chemical synthesis methods may
include, for example, the phosphotriester method described by Narang et al., 1979,
Methods in Enzymology 68:90, the phosphodiester method disclosed by Brown et al.,
1979, Methods in Enzymology 68:109, the diethylphosphoramidate method disclosed in

. Beaucage et al., 1981, Tetrahedron Letters 22:1859, and the solid support method .. .

disclosed in U.S. Pat. No. 4,458,066. In addition, modifications to the above-described
methods of synthesis may be used to desirably impact enzyme behavior with respect to
the synthesized oligonucleotides. For example, incorporation of modified
phosphodiester linkages (e.g., phosphorothioate, methylphosphonates,
phosphoamidate, or boranophosphate) or linkages other than a phosphorous acid
derivative into an oligonucleotide may be used to prevent cleavage at a selected site. In
addition, the use of 2’-amino modified sugars tends to favor displacement over digestion
of the oligonucleotide when hybridized to a nucleic acid that is also the template for

synthesis of a new nucleic acid strand.

Dengue Virus Primers

Additional primers of the invention hybridize to the Dengue virus 3' UTR. Exemplary

primers useful for amplifying and/or detecting Dengue viruses nucleic acids include

those depicted in Table 2 (5' — 3").



primer. GATCTCTGGICTTTCCCAGCGICAA Dengue virus
downstream priner. 53 GATCTCTGGTICTTTCCCAGCGICAJ
w®ervge24vi r us downstream priner. 54 PCT/EP2004/003356
GATCTCTGGTCTTTCCCAGCGICEJ Dengue virus downstream
primer. 55 Definition of primer suffixes: J =
nzyl - dA E = nethy]l-dA;, U= ethyl-dC In sone
Ziﬁfﬁl@w one "upstreant %)7| nmers and a "downstreant
prinmer are used in conbination to anplify a Dengue
viirus nucleic acid. |In sonfabkidodi nrents nore than one
amprimer is used in co ©On with at | east
%ﬁgé 5g\mstream prl mer to 5 de?glc??ﬁ%ne or nore Dengue SEQID
virus nucleic acids. The use of multiple upstream :
PAGOECEGTTCAAGHADHTAAAKPBIGAR Cabimfile riedtbhsefsusthpsawsn f of1
the anplification and/or detection of different
Dengue virus nucleic acid vari 2APE: For exanple, in
Géﬁ@C@%@@iCﬁéﬁﬁs‘\CG&AﬁAﬁéﬁAm 2002094 Lonsensus upstream 42
PCT/ EP2004/ 003356 21640 WO KN, 38eupstream pri mer

RSO A RCCACOTA DA b PRISHETNpCERERPBFEM. 12

SEQ I D NO 50, SEQ ID NG 51, angtiszQ | D NO 52) are
[ I pat Den I d am
R L Rk g
I D NO 53, SEQ ID NO 54, and SEJQHP@ NO 55) 5 These
€RB0dCuBITEAAGEACSTMUNATEAD. , DengdetiagtyRMYpdan Dengug
virus types 1, 2, 3, or 4. YeIIoerver Virus Prinmers
Additional primers of the invefit¥8nh hybridize to the
GAGLOWCHELEAAGIGAGSTRAAWTRE]  ExBenghaviyus pype iepsreurs ef ul 46
for anpl i fying and/or detecti nlgm%ngue virus nucleic
Qa;ci include those depicted 1n Table 3 (5 -> 3').
é‘BPQC§G§€86éﬁééCégﬁﬁaéﬁe§AéEQ Eysundrus types I & II 47
AACCGGGATAAAAACTACGGGTGGAGAA  Ygdstreitw prev@r Vi rus
TﬁAAAA @@} GAJ

%Ri%{:&%@ égéﬂglbgggi Eps NGAT, 57ocneus s Types gf‘ﬁ 48
AACCGGGATAAAAACTACGGGT GGAGE] Y@HSIY@W Prev@,rr Vi rus
apstceanTs8AARGATBTTAAAMAHPAAGTAGRIHSHINETECA 49

Yel | ow fever virus upstream 59 Iiptrr|earrrnelgmn
Cr.

r—

ATTGAAGTCAGGCCACTTGTGCCA Dengue virus type IV upstream 50
primer.
ATTGAAGTCAGGCCACTTGTGCC] Dengue virus type IV upstream 51
primer.
ATTGAAGTCAGGCCACTTGTGCUJ Dengue virus type IV upstream 52
primer.
GATCTCTGGTCTTTCCCAGCGTCAA Dengue virus downstream primer. 53
GATCTCTGGTCITTCCCAGCGTCAJ Dengue virus downstream primer, 54
GATCTCTGGTCTTTCCCAGCGTCE] Dengue virus downstream primer. 55

Definition of primer suffixes: ] = t-butyl-benzyl-dA, E = methyl-dA; U= ethyl-dC

In some embodiments, one "upstream" primers and a "downstream" primer are used in
combination to amplify a Dengue virus nucleic acid. In some embodiments more than
one upstream primer is used in combination with at least one downstream primer to

detect one or more Dengue virus nucleic acids. The use of multiple upstream primers in_
a single amplification reaction allows for the amplification and/or detection of different

Dengue virus nucleic acid variants. For example, in some embodiments, a first



ATAAAAACTACGGGTGGAGAACCGEE] Yel | ow fever virus upstream

60 prinmer. ACTCCGGICTTTCCCTGGCGICAA Yel | ow fever
waoRowsIdomnst ream 61 priner.  ACTCCGGTCTTTCCOIQEZEERRDCHI03356

Yel | ow fever virus downstream 62 priner.

ACTCCGGTCTTTCCCTGGECGTICEJ Yel | ow fever virus downstream

i .10 Suffixes see Table 2. In sone
Zgﬁ:‘?’&oﬁ%ﬁs, one "upstreant %)ffi nmers and a "downstreant
prinmer are used in conbination to anplify a yellow

upgveam piimes (selecteé fronaSEQ IDINO 20/ 8EG I 0N Ak 6 d SPOQ D Ni43)

LR S1E, ST b0 D023 R1SA YO T L 35,080 s

IID @&3:52 pdare usaimSonhammatiohn Wit a Dengutet®s idoaner&im paier (e.g.,

el l fever virus nuclei i d l1ipl e upstr
sl utits ST uP e, shbi T Refied B SE8TD wosss),
5 Theeehibodimént aexasfl,e,g.,ito dsecene iolemgrtvius &plet 1,94 3, or 4.
upstreamprinmer (e.g., selected from SEQ I D NO 56, SEQ
ID NO 57 and SEQ ID 5 NO 58) and a second upstream
primer (e.g., selected fromSEQ ID NO59, SEQID
NO 6elloantevgEGredP#a@61) are used in combination with
a yellow fever virus downstream priner (e.g.,
selected froma prinmer conprising SEQ ID NO 62 and SEQ
AUBIINR G merRiolf teYisvdianathybndizbe BeqHane eseGJirdsi3guTR. 7
10 Additi onal j mer s .the invention_hybridize to .
Exeryplgty Rujrgers élagf{%iq%g ém@g ing @d/qrfleschpg Denguq aryg nuclgiacids
lRANHAIFERAR I35 SEQ 1D NOL 3T, SEQ 1D NO132
SEQ ID NO 33, SEQ ID NO 34, SEQ ID NO 35, SEQ ID
NO 36, SEQ ID NO 37, SEQ ID NO 38, SEQID NG 39, SEQ
I D NO 40), or a conplenment thereof, under conditions
to allow for primng of anmappki fication reaction. In
SONE cases, these priners are useful for 15 SEOID
AMPITTyi ng and/ or detecting nuct®FEHEi ds from SLEV. SEQ
Li ke the primers that hybridize to SEQ ID NO 1 NO:
MRSeEEaRAARRRNETABELEREEALAAL _ AL, dvESyirul Bpsin Of thg
sequences depicted in Figure 7 can also conprise
non- st andard nucl eoti des accorld"¥g to the definitions
MACOGGGATAAA RACT AEGEOUGIAGART S Ylow f@ek vahougiredhe 57
--Length and conposition of the priners that hybridize ... -
to any of the sequences 20 depipcf ed in Fi gure 7 can be

£HeSeRCABAGMECENEFTETERM GERer sy daviryings aipsitkant y t 0 58

ensure primer.

ATAAAAACTACGGGTGGAGAACCGGA Yellow fever virus upstream 59
primer.

ATAAAAACTACGGGTGGAGAACCGG] Yellow fever virus upstream 60
primer.

ACTCCGGTCTTTCCCTGGCGTCAA Yellow fever virus downstream 61
primer.

ACTCCGGTCTTTCCCTGGCGTCAJ Yellow fever virus downstream 62
primer.

ACTCCGGTCTTTCCCTGGCGTCE] Yellow fever virus downstream 63
primer.

10 Suffixes see Table 2.

In some embodiments, one "upstream" primers and a "downstream" primer are used in

combination to amplify a yellow fever virus nucleic acid. In some embodiments more
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hybridization of the primer to the flaviviral nucleic
acid under the appropriate reaction conditions, which

walepengk4on the detection nmethod to be perf or meERCT/ER2004/003356

exanple, primers with nodified, non-standard, or
derivati zed nucl eotides nmay be | onger or shorter than
h ' conventional nucleotides while having
ziﬁ‘fﬂsﬁé?Wer nodynani ¢ 25 hyb#?di zati on properti es.
Thus, in certain enbodi ments, the second nucleic acid
thnern' cn’&rupstrean‘p Ip'rlm inmdd in ecdnblﬁﬁlﬁbrSWﬁh] delegkt 09¢ downstream primer
rivatized I ned .abov. Prinmers that
S s £ prs e o ey LS GHeRc As PR el Spguisaery may
be asedcianrpingheanplificatisii reatigh., Fot exdmpl6, in séme 8mbddindéhts, a first

upspreagipriigt (e seligied Fom,PEQ 1D o pe. il Sh-st faiiagp

I\E[DIBS)andt:heC neaﬁf Bﬁ)dzr((g 08 Zil%tééﬁlh t%m@E@ 10y N&@:59, SEQ ID
rLeo
%@Q %8@?5@ 350 58 IRERTRRIDAGO TR @ YeHove fever virys
deﬁst&ratn Piiller GapIselettad & onhaprifple a@ﬁ%@ﬁmg SEG 3D Ne: 62[2) and SEQ

Iﬂ@s ged using SEQ 1D NO 29, SEQ ID NG 30, SEQ
I (é% SEQIDI\I032 SEQ | D NO 33, SEQIDI\I034 SEQ

I D NO 35, SEQ ID NO 36, SEQ ID NO 37, SEQ I D NO 38,
SEQID NGO 39, SEQID NGO 40 to anplify desired

Sequw&%éc{s‘%{; §quw ﬁ@@ﬁf SLEV. In sone 5

enbodi nen the i nventi on
hybri di zes to TTGACACCTGGAAAGACAGGAGA (SEQ ID NGO 68

| t of
Aag}d&agma econd ?—“ el Yo g 3 o[;nga@t ?l%g,)%g%gsrnc?eglctgd in Figure
7¢@@dSEQQDSN©Q9 aetE@vamD 30, rSEK% ITYNOS:3 128EQTP) NUEQaSEQ'TD NO:33,

| d
SR N0 ST IR s T TR i S sprurinorsy. $0e BspasasEq 1D
NabY, SE 1EHURMS %@%eﬁﬁgrkg uh¥er cond1t1ons to allow for

CAAA CATTCCGACT Loui s encephalitis virus
pgming, %%PH%??%WCW@ATT@GRW uggful for
aﬂng_ll{ eRRbdctihS nMEEHaciBDfrom SLEV. UPStream prinmer.

GICTTTCCAGGTGICAA St. Louis encephalitis virus

66 downstream primer. TCTCCTGICTTTCCAGGTGICAJ St.

- ~Loui.s encephal i-tis-virus 67 downstream.pri-ner.

Like the primers that hybridize to SEQ ID NO:1 described above, primers that hybrldlze
to any of the sequences depicted in Figure 7 can also comprise non-standard nucleotides

according to the definitions of oligonucleotide and primers recited above.

The length and composition of the primers that hybridize to any of the sequences
depicted in Figure 7 can be chosen to give sufficient thermodynamic stability to ensure
hybridization of the primer to the flaviviral nucleic acid under the appropriate reaction
conditions, which depend on the detection method to be performed. For example,
primers with modified, non-standard, or derivatized nucleotides may be longer or
shorter than those with conventional nucleotides while having similar thermodynamic
hybridization properties. Thus, in certain embodiments, the second nucleic acid primer
comprises modified, non-standard, or derivatized bases as defined above. Primers that
hybridize to any of the sequences depicted in Figure 7 can comprise at least, e.g., 4, 5, 6,
7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 30, 40, 50 or more
contiguous nucleotides of any of the sequences depicted in Figure 7 or a complement
thereof.



Suffixes see Table 2. 3.2. Nucleic Acid Probes In

anot her aspect, the invention provides a probe for the
waledoeo9i4son of a nucleic acid of certain flavi RCT/EBR®E4/003356

Flaviviral nucleic acids that can be detected with the

probes of the 15 invention are described in Sections

d 4, bel ow. The probe can be any nucleic acid

Zﬁ%@ﬁ&%% can be used to id@htify the presence of a

nucleic acid of a detectable flavivirus known to one
Thbsesifiskill in the drewdl dpprédidrothiat primiet piitsaan bEvipdigedd wsingt B ID

NS TR 3850 BIGbEL U ERRIBISE A I IO 15R 0,

SEQUBAN OS5, Y1) 2D 38 SERIIPND: ERABQUIDNBESH SEQION0:39, SEQ ID

NEEROR oy RePieoSe Bt PR P GRER-GTShol) B il

5 embodinidnay b firstusrither dfehevetiorchybridizeetd ai n

TR B 0% OLCRS SRR A5 B 2L B0 Ot

td?tdhmﬁbmefrﬁb_ﬁCAMC(%DD@ATT@@GTL@{)@QGEdSEQngO: 69) under
certain enbodi ments, the prape can be about to
C‘E'bdéﬁ?nsgg ,aﬂgwg%rdﬂ?m% 9f go 8%83{%”@5’,“ I83"9Bout 35 to about

45 nucl eotides in length. The I ength and conposition
of the probe can be chosen to give sufficient

. . : | dizat i .
E AR fp AR o R L Byl
10 Talphopriate reaction conditions, which depend on the
detection nethod to be perfornmed. For exanple, probes
wi th nodified, non-standard, or derivatized
nucl eoti des may be | onger 10 or shorter than those
wi th conventional nucleoti d@¥¢&hile having sinilar
§ehemwodynam ¢ hybri di zati on Gomeperst i es. Exanpl es ofSEQ ID
such non-standard bases maybe found in U S. Patent()
Nos. 6,320,005, 6,174,998, 6,001, 611, and.5,990,30§{'
G EECHREARTCEGARES @ByA | nSbipes encerhaliys vires er ence 6#n
its entirety. As another exa kgnpghgpes w th

1 tat .
e e RS RN e o o bl 1BegRhar i o T engtn
~—wmith Al T-ri.ch sequences. Typpg@hihyrintehe portion-of .the . ..
RERteraucheeid desreauence thatohy Q{cépﬁﬂa%%ir{lp the ¢

detectable nucleic acid is identical or conplenentary
to the region of the detect 4BVSUSHRPENE acid to which
TCRCEFGHET TMUTAGH XEECA].  Howsy Boyis édeephalpdriruon of t g
probe can have less than L identity or
conplenentarity to the regﬁgﬁaﬁnsgﬁgﬂ g%ectable vira
Suftis¢sseeTalded to 20 which the probe hybridizes. In
certain enbodi ments of the invention, nucleotide
sequence of the portion of the probe that hybridizes
330 tRFBFEteC ble viral nucleic acid can have about
999, 466

9

% A Ghout 97% about 96% about 95% about
0% about
In another aspect, the invention provides a probe for the detection of a nucleic acid of
certain flaviviruses. Flaviviral nucleic acids that can be detected with the probes of the
15 invention are described in Sections 3.3 and 3.4, below. The probe can be any nucleic

acid probe that can be used to identify the presence of a nucleic acid of a detectable
flavivirus known to one of skill in the art without limitation. Typically, the probe
comprises a nucleotide sequence that hybridizes to a region in a nucleic acid of a .

flavivirus to be detected.
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85% or about 80% conpl enentarity or identity to the
region of the detectable viral nucleic acid to which

W b@4pvabe hybridi zes. 25 In certain enbodi meneGI/EP1964/003356

i nvention provides a probe for detecting a nenber of
the Japanese encephalitis virus serogroup conprising

acid that hybridiz to a nucleic acid of
%E@JW[S?@ 16. SEQ I D NO.: %g as presented in Figure
3, represents a region of conserved sequence in the
Thie puoherrartotitle sequenieamnn bt of irey lgegib refficht torweciﬁcally bind a
nful 1% a\é d{olfsﬁlsavaﬂgg toc?{:deggcted t eCtr%gn lé?nb%gugﬁa 5, r%} PﬁObS ﬁompnses

1 'ons t'v€ presen
aFlegsu Iaboﬁ falhlgﬂﬁwﬂest\dntchatmﬁﬁfboﬂﬁném thd frobe pompeipdsfevwdrehan

BRTBIEhr §ascece  a o RN OR Ebadt Iisiebot25

abbuttIrgo |abmﬂrﬁtS|, ongbduth 85 ¥ aihmt hﬁiﬂudeatuieb BD]tength The length and

§x%nE8 10111 {llle prob Cantbﬁ cﬁasep Q glge &% talllé{xte tglﬁ cgyngnﬂﬁ%%’ @to
eagird h;dﬁncB%oth R pro])6 to Eﬁlﬂaﬁ)«ﬁﬂi‘pimleumcpf aider the appropriate

LS L8R, AR Rl IS hR U SRk Bl nad W LiBERe Ot
ehe&nple,&pr@aeselgth:imbdliﬁd?g&?ﬁtaﬁﬁﬁrgffpigmdat:i@dg}ﬁxﬁlngn@e:% I:I)nalzflcl)ae.longer
o s ARSI B sBer oS et EE o P Ik B Phe P BTt the
tlﬁaeégmﬁyn:hﬁmhy'ahdrlximmcpmperitiaﬁ. E)thafpjésaﬁeucrhdrh@h-aidd&dr;dgﬁsses may be
N T T
1sdtare’cm’1scdrponateeﬂ3)aiafwmbce G&éfci aitﬁetg)f As uﬁblthlﬂﬂcaﬁtpikﬂ @adtds with

na to

nd
S MY BN LR -
oxiatifpl kpgthhetina/iBrahdeqdneedcl eoti de i nosi ne can pair

with uracil, cytosine, and adenine. G ven the known
correl ati on between hybridization and chemnica
structure, one of skill in the art can easi

Tyeisaljntheerartien of dadapkr fuskotifle sequenastibatpybbidizes tofthe Hetectable
nhﬂ\éﬁ%&ﬂdqg‘rde@f&m{ ant 1@%9&%@2&1@ re%f& &ketﬁg Hét?&gbﬁ: Hgﬂelc acid to

det ai | [ow. In cer ain e € prope

.V\fbaﬁh diyarquhz’bﬂd@essé@wwemls pogiongfishe Biobe 8 hdyoliss thon 100%
oﬁ%e idénti P%m%l%meﬁﬁa?ﬁ% to]'t%e r%l? (Bf tillg %et%p(gtwe V&%lé‘ludelc acid to

eQBJGéWbUdE@ﬂlnaﬁﬁmnez$o H@@EQOQbeHHBOUQmZﬂwkoude
gﬁ%e A3he %%}ﬂgﬂtof AR pr@ppﬂlltaa %‘)’%nacg%g 'ttg tlx%’%’etae%%g%twrigl?udem acid

a about
cabbame ahﬁut %o abousi8%sbatt ¥, aRbulA6%Eboab g, Ot 90%, about

8?%%tab§§b 80%3 Qéﬁlpl%%en?al?ﬂyé n%l@mtltﬁeo t}?qu%ih %@the detectable viral

nucl eoti d certain
néd@ﬁ@ﬁéé@“W@@ﬁbﬁ@ﬂﬁwﬁthQ@estandard or derlvatlzed
bases, as defined above. In certain enbodi nents, the
probe conprises at |east about 20 consecutive

nuc eotides of SEQ I D NO I n ot er, enbodi nent s,
Ip ﬁeé R 8188 %B}‘FBFSP g‘ggn%etntqogggevuiﬁ&tﬁro% or deteg;?ng a member of the
Japanese encephalitis virus serogroup comprising a nucleic acid that hybridizes to a
nucleic acid of SEQ ID NO.: 16. SEQ ID NO.: 16, as presented in Figure 3, represents a

a °

region of conserved sequence in the 3’ untranslated region of the genomes of the
flaviviruses that can be detected using the compositions and methods of the present

invention. Figure 3 also shows that SEQ ID NO.: 17 represents the complement to SEQ
ID NO.: 16.
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consecutive nucleotides of SEQ 1D NO.: 17. In stil
ot her enbodi nents, the probe conprises at |east about

wWQ2Zoogoseerut i ve nucl eotides of SEQ ID NO : 17.PCTIERB®D4/003356

ot her 25 enbodi nents, the probe conprises at | east
about 26 consecutive nucleotides of SEQID NO: 17.
B4 I@t her enbodi ments, t,he probe conprises at .
Ieas?wgggﬁt 28 consecutive ntcleotides of SEQID NO. :
ot her, enbodi nents, the probe conprlses at

17 Sich SR TEn B O 5B BRNIoP e e oo SRQRBNO, ie.
cﬂlgmldapstﬁidtdﬂe 1B BowS O Wy BBAL SunddiShe & Q@ c?ri)cgg{:jlxsftgsa nucleic

t _about 32 consecutive nuc eotl
aﬂé of%%s ]anqfelp For etapue epsokt qmmlgmgtah@néaldbeldeoude that

hZBHH’fzésslﬁ% @Fesid@l@% t}ﬁ%léhcga%lcpm%sfbllﬂ N¢E: l%q'ﬁh& %ta{fedaeé fidue ; in

. In stil
ﬂa:eo%qug%%dlag p@%facsrt Tézyw;ybeélzamt@etbqnudgc n@,d |oé&EQd@sNo 16

d@ﬁne%&@ 10 de s enké"ariﬁsﬁ‘le QEde Ehe%&%h%&gpﬁtrlfcpﬁa BE &e%robe.

ri ses at | east about 38 consecuti ve nuc
113 ifipne probe can plse pmpriss toar-stywdlazd 04¢logRles zccordmg to the

d%&l@ﬁ@@%fgggéééﬁlde%ﬁgégry%% %Ht(i%ab%qp Oé&rtr%fﬂ bPsuch non-standard

probe_conpri ses at CONSBC
nyglepiadssicapalsebinditoottpr stupdard py nonﬁtarleiatdamutleotldes to form a base-

peRbOg éﬁﬁ‘fp?e, tﬁg}ﬁ)ﬂsﬁ\ﬁﬂﬂld' ﬁﬂleBQ&é/ 1n%gl§1te @8{ Mlﬂd’ltﬁ ruraculccfy%omne,

aC|d probés th can be us
ang adepang faiyen éwé@pwalcprnebnon bq@vesnehﬁmcbwmonasdmemals

stPu@Bfd @h@o@(ﬁﬁﬁ tﬁé aY 'c éalé rcétog%n oQt{@ﬁg)a?a fea?uref af the probes

structura e |ned ere
edn‘ée@&feénéé@npla@ @ﬁw@m@t@l aferdeFatbled i detFihbelewS SEQ

IDI\IO 18 GGN CTAGN GGTTAGAGGAGACCCN 24 N N N N

Probe for Detecting V%erein N3 is Aor T, N8 is A or

Irg%eg%:? eriniﬁ(gn}%rgtsghe%@gl@s t]@ﬂ.t calp g@?ﬁquliqlg%\]/i@lllfrd%%f:sl 620rr;|)prnse
alssutabsenir 13ABoN2A, hisouB15Gbofk 16 ab&iit 1%2&%%% 18 %EQME about
2%°&%?‘%~W@P&?%A%\uﬁ% 2bOS¥ 25, abRp2e, gb@ta.?, FRouk28,
abcmt(29m’boﬁt 30\|21301ht$2§11§5’é1t 34, abdaPsy) %&t??i&%ﬂ@%@l bbsuand ghout
T rogro
Ol AN 033 R S SR B GRE G SRt 0t gt 75, or__
abmrso Wheleetides Neh éestath @hbJdin¥R&, 1he pRi coiprRBdnNEBed Sndd-

standard orl\cllerwatlzed %ases, as defined above.

In certain embodiments, the probe comprises at least about 20 consecutive nucleotides
of SEQID NO.: 17. In other embodiments, the probe comprises at least about 22
consecutive nucleotides of SEQ ID NO.: 17. In still other embédiments, the probe
comprises at least about 24 consecutive nucleotides of SEQ ID NO.: 17. In yet other
embodiments, the probe comprises at least about 26 consecutive nucleotides of SEQID
NO.: 17. In still other embodiments, the probe comprises at least about 28 consecutive
nucleotides of SEQ ID NO.: 17. In yet other embodiments, the probe comprises at least
about 30 consecutive nucleotides of SEQ ID NO.: 17. In still other embodiments, the
probe comprises at least about 32 consecutive nucleotides of SEQ ID NO.: 17. In yet
other embodiments, the probe comprises at least about 34 consecutive nucleotides of
SEQID NO.: 17. In still other embodiments, the probe comprises at least about 36
consecutive nucleotides of SEQ ID NO.: 17. In yet other embodiments, the probe
comprises at least about 38 consecutive nucleotides of SEQ ID NO.: 17. In still other

ATLANTATA Tt L veas



SEQ I D NO.: 21 GGACTAGAGGTTAGAGGAGACCCCGN GG Probe

for Detecting Wierein N226 is C or T. Japanese
weEowepdeahitis Virus SEQ ID NO.: 22 PCT/EP2004/003356

GGACTAGAGGTTAGAGGAGACCCCACTC  Probe for Detecting

Murray Valley Encephalitis Virus SEQ ID NO :23 AATAN

ﬁ%‘g TGAN TTCAN TGAAG Eobe for Detecting
erein is Tor C N9 is or C and N24 is T or

C. Kunjin Virus WD 2004/ 092412 PCT/ EP2004/ 003356
embed g, Khe prpbsEMPDsdN@t lea 4bout 40 consecutive nucleotides of SEQ ID
NEACTAGAGGTTAGAGGAGACCCCN N N N Probe for Detecting
Wherein N25 is Cor T; N26 is Cor G N27 is Cor G

and N28 is Dengue Virus G Cor A SEQID NO: 25
GGTCTAGAGGTTAGAGGAGACCCTCCAG  Probe for Detecting
LY edriive in®s Bimadits, e iDF& R 1de82[§1rt1cular nucleic acid probes that can

cC Pr faor Detectinhg
RCAAL ey bf MSm LB G1 R GBS B S Voh S RaIOp TGS el
c%ﬁﬁﬁ@%ﬁ?ﬁ%ﬁ%@%@ﬁ bepdtﬁ@ﬁlrﬁlw déARk& 6 bdence to their
Virus SEQ I D NO
@& WA@A@@@@E@G@@@G%MW e Probe 1 SEQ ID

70 GGGTCTCCTCTAACCTCTAGTCCTTCCCCC  Fl avi vi rus

antl -sense probe In certain enmbodinents of the
Anyv. . nf CEA 1D I\I(\Q ' 18

rventton,—the—probe—conpri Aty —Or—oe TN
28 or 70, or conpl enents thTy)ef

SEQID NO.: 18 GGN’CTAGN’GGTTAGAGGAGACCCNTN®N®NNZ
Probe for Detecting Wherein N°is A or T; N%is A or T; N*is Cor T; N% is G GT,
Flaviviruses A, or absent; N* is C, T, G, or absent; N7 is G, C, A, T, or
absent; and N* is G, C, A, T, or absent.
SEQID NO.: 19 GGACTAGN GGTTAGAGGAGACCCCNZN®NYNZ

Probe for Detecting Wherein N®is A or T; N®is G or A;N%is Cor T; N¥is G or T;
Japanese Encephalitis and N®is G or T.

Virus Serogroup

Members
| SEQIDNO:20  GGACTAGN'GGITAGAGGAGACCCCNZPCGN®
Probe for Detecting West  Wherein N®is A or T; N is G or A;and N®isGorT.
Nile Virus
SEQID NO.: 21 GGACTAGAGGTTAGAGGAGACCCCGNZOGG

Probe for Detecting Wherein N* is C or T.
Japanese Encephalitis

Virus

SEQID NO.: 22 GGACTAGAGGTTAGAGGAGACCCCACTC
Probe for Detecting
Murray Valley
Encephalitis Virus

SEQ ID NO.:23 AATAN’GTGGATTACATGANPTTCANTZTGAAG
Probe for Detecting Wherein N°is T or C;N¥is G or C;and N*isTor C.

Kunjin Virus
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5 The nucleic acid probes of the invention can
additionally conprise other nucleic acid sequences
wao bat/ogrse2 not derived from and/ or do not hybr i PCwEP1004/603356
nucleic acid of a nenber of the Japanese encephalitis
virus serogroup or another flavivirus that can be
Zﬁﬁ@%ébgggmﬁth the di scl osed probes. These additiona
I'*ec™aci d sequences can sel ected by one of
skill in the art to provide desired functionality to
the probes. For 10 exanple, the nucleic acid probes

CaBEQAMPNUs:@4addi t Gorl TAGHGETIRS:;AGBAGAJGCN N oV ad”

C ORI GEDRHEES onal HFHGRG] C e o UeRE Be ort £ G and N i

othgkﬂggemb@ adaptadc&@m_use in the probes met hods,

6pQ§Qf§§§a£aH&66 336 ,and 5, 723 591 "each of which is
her?by |ncorporated by reference 15 in its entirety.
F@F{ﬁﬁﬁ%v%@@ﬂﬁds of detecting a nucleic acid,

Ml O Jguct el G@@m@AG@'IWG%&G{@A@%%GCTTCC
PCT/ EP2004/ 003356 21640 WO- KN 45 nenber of the

J8pehedeDeketEghal i tis virus serogroup or ot her

deheaiabl Gybfiavi viruses are extensively described in
Sect i ons 4 2 and 4.3, below. Certain of these nethods
5ﬂ§@nﬁ§@aﬂéﬂﬂm¥ﬁonal nucl ei ¢ aci d sequences that can

besh b7y the g@l@t&ﬁ@@ﬂ@[@éﬁG%tdd@CGGc
i nvention; such additional nucleic acid sequences and

mBrdhsder Beteglifigng t hese additional 5 sequences to
det ggtq ARRPer of the Japanese encephalitis virus
serogroup are described below The nucleic acid

pr SBESIDONOLH8 | nveﬁﬁP&T&@hG%Tpﬁ\u@éé@éﬂA@@%Cﬁa hod
kn M, g §B% of skill in the art without limtation.
In particular, the nmethods used to prepare the

nuSEQ 1D MEi..d Op ri meCS@FCTEeTChdéaGIen AdeBeceTbedCaléove
d to prepare the 10 nucleic acid

n?%geragyﬁf%gﬁgnventlon In addition to the probe

nucleqmmbe sequence, the probe can conprise additiona

oo fHianeac O

—aueteottde— -SeguentesS—ot ot-her—moteties—that—doHnot——=
inhibit the nethods of the instant invention. In
conveni ent enbodi ments of the invention, the probe can
conprise additional nucleotide sequences or other

IR @ &ﬁb&diﬁ‘xfentfs%(f'tﬂé ihddRiohhe PRéNR@enRised 4§ &%Emﬁﬁms 18-

i nventi on. i nst ance, the probe can be bl ocked
2$?%WBOTF@Fﬁkﬁ@§“ﬁbmﬁ?%vent undesi red nucl eic aC|d

pol yneri zation primng by the probe. Al so, noieties

maybe present within the probe that stabilize or

f
T Ridek pad R P Ao B8e P LBl o RhrEY SRBmiclejs acia

sdqhaldemlﬁn aieaiot daved fchm andvor s @ot ghdtidizeed a nucleic acid of a
non- ivati.zed nuc

e e LA Mtne b AR SR B e e IR e o be
dgeabewiththedingosed prabesleThet atdidonain@tlyic acid sequences can be

selected by one of skill in the art to provide desired functionality to the probes. For
example, the nucleic acid probes can comprise additional sequences that allow improved
methods of detection. Examples of probes that can comprise additional nucleic acid
sequences or can otherwise be adapted for use in the probes, methods, and kits of the
invention can be found in U.S. Patent Nos. 6,323,337, 6,248,526, 6,150,097, 6,117,635,
6,090,552, 5,866,336, and 5,723,591, each of which is hereby incorporated by reference

in its entirety. Further, methods of detecting a nucleic acid, including a nucleic acid of a
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The detectable noiety can be any detectable noiety

known by one of skill in the art wthout |imtation.
wao-ooothexs12 t he detectabl e noiety can be det ect abCEEP2004/003356
any neans known to one of skill in the art w thout

limtation. For exanple, the detectable noiety can be
%&tf by spectroscopi c, photochem cal,
2@%@ n?%gl i munocheni cal , 4dr 25 chenical nmeans. A
vari ety of detectable nDieties that can be used to
mggthec bf thedapmeesicefhatiievirmwerdgraup orasthevdekdctabte flaviviruses are

)E[Eﬁsh\pe%ﬁdefsg eltdﬂgislejc &dnrg geﬁga%grlfe% LDE%FP d eitf‘r]iea{rb%r kno Mso use

acﬁchtlgnal naclesl alcmleseg\lm&ﬁﬂ‘thh’a&ﬁ bepdesant mehaﬁim&éic ac1d primers of the

B S0 D SRR IR b S BB e aaaiona
seqluelmeh trdetes aenémbaldis: Japdreed envepledlitis wiru@8a@0Mp are described
bIabels such as OriginTM (1gen), WD 2004/ 092412

& EP2004/ 003356 21640 WO | AN 46 | i gands havi ng

specific binding partners, or any other |abels that

may interact with each other to enhance alter, or

THE Hhc'flélé Beig g?b‘tga@ aF theqlVéf’l%Hfl n bépﬁghgd% fown to one

reaction erformed usi ng Frost
%rlywéhaglé vathoelr Bpitetion.t Iemyéhmlm the, m@theds td;ed txprabire the
nfi@ie 'ééid?k’i%’érgof‘lﬂg 119@nﬁl§19 Fl@sgﬁge&)a{bo% Hﬁ?\ﬁﬁsﬁ Be L& %rp?gpare the
undet ec by such evat ed tenperatures.
n%@@ﬁ&@ﬁPeﬂﬁéefﬁenﬂeﬁﬂmhe det ect abl e i ety can be a
fluorescent noiety. The fluorescent noiety can be any
quorescent noi ety known to one of skill in the art
hout tion eneral orescent noieties

I b ieotife Sanence e pesliccan competa g orel

niudetile sédliéﬁt‘:@mﬂoﬂ{es rvditties thdt tdemdt rdlibiethetrh@Rods of the instant
. qoch&onnneters 1 nd inc ﬁgslng the effjciency of
IYER LY i BrONT T PR AITRTRSG o the HEVStiem &b prgbe eacemprise

addbii@iay nadsotht s&@he@r@ésﬁﬂ @ biBCesTh AURCIGIRRTHS e dObf the
fluorescein-famly dyes (I ntegrated DNA Technologles

instapt invepfiog. or |11éstach)the mey lsal be b]lgpg]ge@]sqf;g‘p A-termminjuy to prevent
ush¥e8Sed ﬁ'@é}@l@ Q&@ I8l a/y e'1‘19£ ecﬂl} éf ‘tﬁighe % ﬁlso, mo1e'2us m ngb’ew o

~—counafin-f

prepent Wﬁﬂh@d%?ﬁ@bq R Sltgbﬂe%ﬁ@g d@ﬂﬁblhgﬂr}m’oeldlm of the probe or probe
frdedIolag 'tl@egmudlerb@ld)s se f"}&' e p}ébefs %ﬂﬂ(ﬁn%ﬁ%n can also comprise

oxazi ne-fa |a2|ne
mgérﬁérierrqrestﬂlacﬁﬁrdyordifegatlz@ﬁ@u@he@r@ldds ahdftfmddbov‘eam ly
dyes, and EODI PY(r)-famly dyes (Mol ecul ar Probes,
Inc.). In a preferred enbodi ment, the f I uor escent
f.l uoresc 4EAM (I'ntegrated DNA |
It s e A iV Ry e Rasicas cOmPr Al moiety.
Thmieeédtzéﬂ;e rnbhaa)t cavdie g duseedbieindibs kﬁbﬂrh%i} onBBt L6105, thans

klt ntlon can. be found in 20 Pat ent
Ko st SR Y eEShbliinoBly (a3 detegobleaany means

krﬁm&ﬁﬁ Q28 Bf 161 55 the ADOyitleid isnitk&n 7 £ ex@apl, Be IMUERId Soiety
can%eede%c%agfe%ygggc%}oesgop%/ pgggo?:ﬁeemnfcgl {31ocﬂ1etrrsncaelnltnlmrngxtngchemmal, or

chemical means.

A variety of detectable moieties that can be used to detect the probes of the invention, as
well as methods for their linkage to the probe, are known to the art and include, but are
not limited to, enzymes (e.g., alkaline phosphatase and horseradish peroxidase) and
enzyme substrates, radioactive moieties, fluorescent moieties, chromophores,

chemiluminescent labels, electrochemiluminescent labels, such as Origin™ (Igen),
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In other enbodi nents, the detectable noiety can be a

detectabl e noiety other than a fluorescent noiety.
wo\ewagoxsazli oacti ve noi eties, 32P-1abel ed conpoRCBPRNE003356

preferred. Any nethod known to one of skill in the

art without limtation may be used to 25 introduce 32P

For exanpl e, robe may be | abeled wth
%gm ?\PI abel i ng with a kit gase or by random

insertion by nick translation. Detectable noieties
ligrads haviag smz@qiesdma Ipattym,cmlaby other bibtle thas dnetyyntehaet with each

h
ot bt rilingy S ETT PG p AsPek OF NSRS RERS 5 St Fepgtion be
peifoirhel ﬁﬂig’meﬂﬁoﬁﬂﬂé DPTA polemetibsitrakiveted aerpeatises, the

BlegaBedET sredfpe® Rorrr e o i LB O defrg e bpauch

ckaated engetfateed by detectlng the specific binding of
a nol ecule to the nenber of the specific binding
partner. For exanple, an antigen can be linked to the
probe, and a nonocl onal antibody specific for that
Imperiage pmbedintpats, Swdictestabbt moietyt dan bpndveraseentindite. The

N R e R R LR i e

withedt hgitpiden. d@@ncmhﬂuclamebem@sa@ds wih dedestohdsl sbifts are
pFQ&é‘?&d gf‘fodnﬂg &%‘f ﬁbg{bme@agwﬂ}{'ﬁ%eﬁ Ithe {l{a%%@n cgrom%meters

numer ous other receptor-
ag umr@@ngélhd efﬁﬂcmy af deteptéorarln, ce&mletnb@ﬁhacntaxhﬂﬁnhcassoeﬁt

L AR IR d hn BRIRE oL Rl REAR TR BRrared
DaNA Edchmﬂb,cles, Ialnd CaradviB, 882 pobracloflobrepdeic famﬂyhdyes, eby
PO R e bty AT Sl P W ! RitiecliRep S e,
Eugetr@g@r) dedaimenerfamiibudyes dbegmted DNA ’Ehchholngies dhay spmine-
di

08 el Ay TR SN PNl AR chtne
lwmham¢fhnnhSWanaedBEEHBH®d@nﬂpdwﬁégkmtuhrHﬁﬂ&?ﬂﬁdbﬁma

r a
pREGE RS BRI AR R BEATR 8-SR a O MR Eib e
M%t@mtetDMEeMDkgleaéné ﬁ)er}ESBItc]ﬁﬂgplei dfdlioresE@it moieties ~

I b t i ot
tfgx)f @ﬂpl%e useg th'p egl%eé, I\?nvle s61 \?’Ig(éi %ﬁ ?tv%% rgf&nWQ ﬁdnl‘tfggund H]’U S.
PalienhNan 6&66 QQEIWII@OWLQSB&‘ 8(1‘:8!;(1414&353@&0 IWbSJSS@%@ thd
O her t at i.ons

S1S8701 B0kl AN 057 o SISE. BEEPL L% Al

ordlnary skill in the art, and are considered as
equi valents within the scope of the instant invention.

Il SthéNanbediRR s Ofhe ldef2kiaP nRiets R HORHEREH1B ?ncﬁ*ﬁz B2 P 2

noi ety to. the probe depends, "of ,course, type
ﬂa?reaféflte@%af e(‘xrﬁ@n@fayhc@ﬁuwml@s Béébﬁlmmmnébsﬂetnroﬁqrred

AR¥ nidid16fonet BRAR oFBIiE h*V th@ 'arttdnﬂﬁ)umlﬂf?ﬁnoﬂ_ Eﬁayq)%tug&f @bl e

noi ety may be attached gro e direct
intraduee P inytolgyprabey dior excaynpif:, a pre timiap bebbeled m&f—m by 6hlabeling

wg;ﬂ% l@ﬁa@%{ns‘@y }a}ﬁegmqfnsegi%r?g}; Aol ﬁ'ag&aitieory ﬂe%ecqable moieties that are
enzymes can typically be detected by their activity. For example, alkaline phosphatase
can be detected by measuring fluorescence produced by action of the enzyme on
appropriate substrate compounds. Where a member of specific binding partners are
used as detectable moieties, the presence of the probe can be detected by detecting the
specific binding of a molecule to the member of the specific binding partner. For
example, an antigen can be linked to the probe, and a monoclonal antibody specific for

that antigen can be used to detect the presence of the antigen and therefore the probe.
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20 noiety can be located at the 5 or 3 end of the
probe, located internally in the probe's nucleotide

wGeeguemae? or attached to spacer arns of vari oORPGI/BP2e$003356

and conpositions to facilitate signal interactions.
Usi ng commerci al |y avail abl e phosphoram dite reagents,
oduce ol i gonucl eoti des contai ning functi onal
ZSQ@UWI@ , thiols or prl ? am nes) at either
term nus via an appr OEI‘I ately protected
chwph@ﬁahimding@arfand thatreal e avddzrs hie‘actdblteemlaimsencrmqlaablytln

,£5 12}510 r%?ﬂeg\%&ﬁﬁr%é’@ thg/gfcﬁcgl A, QS% kgfefl S é)ttl’?@égg&b?dé At gﬁi
cd)mpiemél—MWn tofbadgniStll Biles sxamplnscof deﬂe@@ble m@letxwhatfawe not
LAV S 0G OLLIONGhE R LA pLUREK ORI KNG 43481 oy s,

ahg 948,382, mfmhedzf vdBCh mh@rdbiylmcwlrpcgolreddvlyeefenedee 1pr1tskmt1rety
sequence, 30 typically at the 5 termnus are
described in U. S. Pat. No. 4,914,210. A 5 phosphate
WO 2004/ 092412 PCT/ EP2004/ 003356 21640 WO KN 48 group
Theg aboyee desaringignod detsstable mgiptins W@@éeagytq@mg@nze the various labels
iReldystined @akdsdf thé RRSE1BA qna{y%mar% se3éR] fiferen® ey fﬁiﬁ a
reporter group. Biotin can be added to the 5' end
C¥EBRIEH N g T SCIY AR hDIANARCHY B0t g &1 @}ecfawk;draasﬁrmgent
Hdrﬂalfﬁﬁsh pbkiQMMGRH ki fEn YRGS hﬁmge‘ﬁ"f&ha Adnoclonal antlbody
hydr oxysucci nim'de ester ‘of biotin., O her nethods of
Faftb&rc RNABEY CoBPBEVanPes daseciable meiefiption desingd gffect. For example,
ohl BEEIRIARNS gfefye %’bh bib&n,the d@{&p@s Iﬁ%ﬂzn@@wftﬂ Yidid Hbéﬂedsglth 1257,
Pat ent No. 02, whi her eby | ncorgor at ed
of withraras-hiatin frsmeﬁlpml@pyboqlx labéecbwgb prsesidisheperqxidase. Y Other
il @&ho R Al §§1’91M1@s m'b%trya k‘pf)gﬁe& tottﬁ(gs@"o@ Hlsdnqgrytsl'aﬂ in the

probe by enmploying, for exa nucl eot1d

aftetni HaFoRsidaned wrequwaleptsadthin thfesgwee@tyth@métayt invemfidn.
as, for exanple, cordycepin 35S-dATP, and biotinyl ated
dUTP 10 digonucl eotide derivatives are al so

ete ta i eties. that sed e probes,
iR e <R e de b R pinie 46 heaBpbe Sopends, of
c@x@ﬂ‘[@ln&he fytpb eﬁd)etda%ata@moed‘dfl enmroftias esed KRG W Jdsttvnasgeient

“Cﬁ 1 gltnge whi ch can be incorporated into an
ef@ ‘?1%

be. Simlarly, etheno-dC is another
anal og t hat could be used in probe synthesis. The
probes contai ni ng such nucl eoti de derivatives can be

THe 95@@9916%19(11&? Pfa?'b%%ﬁ@c}{m% Wrgﬁé Hﬂ%?lztop ﬁ{dna%&y f;ggg Dariety of

nore stro uorescent t
tecbpriqessa r%mnd@g p@ltl;vmnealg@tme gf detestdle m@mt)ea@é, the detectable

mgj(rf%c%éé& e logﬁeﬁ? gt{)th? kN r% c{j o%g%qughlo%aﬁgd 1naeé‘{1§i)i 1ggpeeprobe s

ntrdbceﬁc}e sedluence fotr attmch@ﬂ t® spahereﬂrhl@ dftmftius s1z&&@1|d compositions to
[ ndl | du pg hed to

i RE IR pREisEoh: i FropB il PG rlins oot € reagents
onotan pzrbdmceMgonﬁcldzeides:tcﬁhduﬁmglfuﬁdtbon@lagioblﬁ; (@lgt, al&de)rtI;ﬁilmary

amlnes)saatr&ether erml%us tvﬂean%pppopnately protected phosphoramidite, and can
attach a detectable moiety thereto using protocols described in, for example, PCR
Protocols: A Guide to Methods and Applications, ed. by Innis et al., Academic Press,
Inc., 1990.

Methods for introducing oligonucleotide functionalizing reagents to introduce one or
more sulthydryl, amino or hydroxyl moieties into the oligonucleotide probe sequence,

typically at the 5' terminus are described in U.S. Pat. No. 4,914,210. A 5' phosphate
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In certain enbodi nents, the detectable noiety can be
attached to the 5 end of the probe. In other

wepdemdrent s, the detectable noiety can be attBCHEPR2000003356

the probe at a residue that is within 1, 2, 3, 4, 5,
6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19,

, 2, 23, 24, 25, 26, 27, 28, 29, 30, about 35,
Zggﬂéﬁgbﬁﬁﬁo resi dues fron1th%§5' end of the 25 probe.
In certain enbodi nents, the detectable noiety can be
giatupashbd intoodured 3¢ a Edﬂ)iﬂﬁOPHHyslsmgquéyndchodﬂhhmase and [gamma-

iments, the detectahl.e.npie ta edto
BB | vide 2 iibo SG G50 CHEHT R by 1R 1§ a3 D Ragthg an
aﬁmolhyrﬁldl@e reﬂﬁge 61%azlkﬂl§rgm’kﬁénkbf2§ %ntléduck@ dudid s;ﬂsﬁhesﬂ‘.gwlth an

Nzﬁyda%ﬁtm%n?lée Peieret DFYtism (U ther eetheﬁa 0§ftfae§'e@g a@?es@ble moiety,
1n-Ehﬁ111§’§:l gebakdeBt APieE, Yo e@rprbee @htrRIBesd 10U 3NYatBaNtd. 618,802,

[esjdue of th WD, 2004/ 092412
Wg@f‘/lfz 6&%@@@55565?&6%@‘3%1?{%5 #9H1eHt  exanpl e, the

detectabl e noiety can be attached to a sugar,
phosphate or base noiety of a nucleotide in the

odi nts t he.det ect abl e i ety can
S A pashiiopEes R B e e aXleatige Freng b de spbe 57

emgrdyﬁignfcﬁ Qﬁ?ﬁpﬁ?pﬁlﬁnﬁeohﬁ@ tdr Ve 'tﬂaﬁfaferakm aﬂﬂ%bﬁs@e@lﬂnmety,
se a uor escent;s an
SRyt SRt ST Serk o rpAd T CTRE i ety

can be any fluorescent noiety known to one of skill

in the art, as described above. Further, the quencher
OIBbRI IRl ARy ARY MGG RelBl: %({m&mﬁ%&gggp@gﬁ the probes,
mebhsldiane kits of thiy erq@mnmlorm Fet grapephe, btheselddotelct thienorh are
1h & ﬁ%r%%&fén‘r‘ NSt A Rk sthl(rjl&{ ?a%cﬁé ed 38 HY SR

ol 'yhal of T'uorescei n- amfy yes, 0
kbdopiober Ssubirly; étherid-§C dyawther euatag that tautil by used in
. n
p%%(ﬁ%? nth@ %%ﬁ} ;})qaégs@oh%/aﬁﬁxglg‘uncg ngx\é% tl&g r%llfég cgp{ ke degraded to
ré@aamnneuﬁmdeyt}myw mucdhebmse@nglarﬂuhaemcam thaartht intact probe
d I PY and non-fl uorescent
P18 B s s ok RO GO rrents tho —
non fI uor escent quencher npieties can be BHQTMfam' Iy
dyes (i ncl uding the guenchers described in WO
S,
rpr % %ﬁ)?dels gilacliﬁ&’:lﬁuo]n Efob@%gﬁ’)ﬁe a()El@& Wt;h%grg ¥ bne
defeesnlelh erowtwmlrecql @sn plrokly dxebOdlmenesx eatpl detectabte maittylygn be
| i t

mtvéfgx%{dlgaﬁl ahlq%ﬁeg tggﬁg%%@%é%ﬁﬂg g}r ?E{JDIP oth emb m%ents, more than
onméetyctabmsm‘my dan e attiicheshtoythesanmolprse n?ﬂhapogkbae nzoi c

acid_ ), lowa_$lac TM _(Integrated DNA _ Technol ogi es,
Inc.), Cy3TM (Integrated DNA Technol ogl es, Inc.) or
Cy5T1'1 (Integrated 20 DNA Technologies, Inc.). a
Ipeestody prabodimsats Herletectahle raeietichebe ABREE] to the errmf the
gblae[n @ﬁl@%ﬁédlﬁ{engsugﬁq} ‘ﬁaﬁ%‘ rﬁ&eﬁiscfah RaLHEARd l?c?thlé??gbe ata

|n t he probes, netho he 1 nvention can

r%@uﬁéhmas within 152, P4t o6t 7108, 1051899, 8924, 16, 38755619, 20, 21,
22 ’29,894, 9@,826, ?ﬂ%& 29, 30, about 35, or about 40 residues from the 5’ end of the

probe. In certain embodiments, the detectable moiety can be attached to the 3’ end of
the probe. In other embodiments, the detectable moiety can be attached to the probe at
a residue that is within 1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,
22,23, 24, 25, 26, 27, 28, 29, 30, about 35, or about 40 residues from the 3’ end of the
probe. The detectable moiety can be attached to any portion of a residue of the probe.
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5,707,813, each of which is hereby incorporated by

reference in its entirety. In certain enbodi nents, the
wQee@aod=i2 noi ety can be attached to the 3' endPCIf/EP1ve4/003356

probe. 25 In other enbodi nents, the quencher nviety

can be attached to the probe at a residue that is 1,

6, 7, 8, 9, 10, , 12, 13, 14, 15, 16,

zﬁﬂ?oa‘i’glmfg 20, 21, 22, 23 %9411, 25, 26, 27, 28, 29,

30, about 35, or about 40 residues fromthe 5 end of
F@h@camp&b the defectable mbiety embuditreredso atshgar cplersphae, or base

' t

offRePbYa filediicdh LAGASH. 10 ogﬁegheg}bogoﬂﬂergﬁ thD8eBLOAE moidly can
baamabh@UdM©ﬂthﬁﬂpﬁdbeﬂéﬁh@pmb5|due that is 30 within

1, 2, 3, 4, 5, 6, 7, 8 9, 10, 11, 12, 13, 14, 15, 16,

17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29,

30, about 3 bout 40 residues fromthe 3' end of

Iy ¢fstaif} ppRo rients of Sheonuentiog, BreiB el g ReRComprIse ﬁu@%@eteﬁxolew
afih 8hdhch& @bieC N8 GuélerhbSdimenBNhe Aot I&nP HRR&Y 2L MRy

200 /1092412 PCT/ EP2004/ 003356 21640 WD KN 50"t he

fluerssrepemolebi lrayn to onerod B i the 2t pedgseriediabave. | Burther, the
qiérichérmaRaUlan HehBP yFRBeOholdhkmwitdbne ¥ skt ¢n ﬂ{e%)@wrchout

The .quencher, noie can be attached to any portion of

ligptagey difecegpin b OdERS, hegpenchamppisty endegalerieh&pm the
oI FRp &b Nsi R A o@ﬁualtets@ﬁh@ﬂnﬂyociﬁs,%Q%ﬁ}oﬂab&%&lﬂ@ffﬁnﬂ;p&ye?aS e

nnlety of "a nucl eotide in the probe. In other

hespdarqfesresceinhamiy drerrormmpsingiily diesehodgmine-famibytyes,
cﬁ%ﬁ&ﬁ@ﬁﬂ?‘ﬁ?&r %zgﬁeﬁg‘fri’? d'y@se t}f?z[z@&efarrw Iy@s, g aréuBE ?ﬂgffl)n@yes,

bound cular th eory o) hani sm o

cheatelgnthapidedfamyy Hy v B@DIRK?- fpibrd Yeheangrmopetlieyescpmtamencher
rrfi‘né@fé@tl‘ﬂrl:eﬁmntetrﬁ%d%eﬁ@ &hé hHQfﬂ%Pe%%t gﬁ&&h& GRktiePEn be

absorbe and t hus quenche cher nolety

Shdwaiy fisis étogludingthe ep@rwéﬁrs rd@%@ségl Y0 HBE0YY: Totra Black™,
01t b?oo?h@hﬁgra@eﬂ @Nﬂhpécﬁﬂolgg iefifd £rGMer Yﬂ?l&%ﬁs@ecﬁfe diencher

uenc er nol et can o
PEigH %b@ﬁtfoh@ia@%]?&}% Aén@‘é@’c‘ﬁ)’déématﬂé@é; TAMBA (N,N,N’,N’-

teﬁaﬁﬁa{yﬁ@%ﬂo&gﬁd&ﬁ%é)' (MRIEALE PRdhel QE@?@&FC?E” gy
transfer Cl éaving the probe_between the
@a@s@@hfmmf@ny awbewm@rloﬁ’éﬁlﬂcﬂ% {IntegratedD¥A on -
{7 kv
Téd?mg}bggg ghgg CB)@ ﬂﬁ?egﬁt%ﬁél?ﬁl%o?&hnﬁggg Yncs ég %‘Integrated

| uor er noil et

DiN/ehechapl Oé\"esaéwé} eg1 deteloEied enthed fnllqutés qemchnbmetew akgs™.
Ot? cQHERNE qfu@H&%fr Ynoidties HER NS @sgd tugﬁlejﬂr%é}nﬁ‘l@thods, an)c/l kits

between the Tl uorescent noiety an uencher noi
ofzthe invepidore ganthedfapnd iraH st Betenti Nowh389,892, 013¢8,596:t6,0801088, and

5,70 HOIe SLBNY wNRLSE Hex‘&b‘)ﬁﬁ‘éﬁﬁyg}ﬁag?% 9;% YefR@hde-in uéfgﬁm%ﬁ)st i cal

‘transfer distance is bot eristic an t ant
for a given fluorescent noiety paired with a given
guencher noiety. Further, the spatial relationship of

I é&etamfémw&@(@@ﬂattherqua{c%eﬂ Roledf @LYRGBIRAlD e BICRE stt!he probe.
noi ety can be nore sensitively 20 determ ned when the

Incothes eraopaRef Bf dHFShETBBIcHT copibe afthehorde Surirobe at a residue

tﬂzpisqty-aqweﬁ%hﬁrs 0,0 1 Y23 14,118, Fd @?%tfb tzbendtz?tz@nf@ 25, 26,
bet ween t tl'uor’escent nvletg and uenc er
27, 28, 29, 30, about 35, or about 40 residues from the 5’ end of the probe. In certain

embodiments, the quencher moiety can be attached to the 3’ end of the probe. In other
embodiments, the quencher moiety can be attached to the probe at a residue that is
within 1, 2, 3, 4,5, 6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25,
26, 27, 28, 29, 30, about 35, or about 40 residues from the 3' end of the probe. Ina

preferred embodiment, the fluorescent moiety is attached to the 5’ end of the probe and
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noi ety. Accordingly, the skilled practitioner can
sel ect the fluorescent noiety and the quencher noiety
wo o00hayR1a critical transfer distance that i s PCDER20040003356
the di stance separating the fluorescent noiety from
the quencher noiety on the probe. Critical 25 transfer
' C of particular fluorescent noiety-quencher
2%@3@9'@i rs are well knowrYn the art and can be
found, for exanple, in an article by Wi and Brand,
th;le&énchef\ﬂﬁﬁeaty? e@@hl?em to2k&siducltBat hiithih dbube I%ésmra]ues of the 5' end
corporated by reference.in its entirety, er,
otPf Pefhen e Qusteter BRSGH capdhaatieghedrioppy piceete Febidue of the
prEBe By SHBIMd) e qRhERSY niAiéty Tan bOSkdtHEd td DughX ?ﬁmpelate, or base
the quantymyield of fluorescent em ssion by ge .
mpr%iaﬁ%%aieot@el egqrgbe. ipothgnathodynents the qupsrhagdagiely can be
at@ithtd Betwl¥n therebidueyr s bgvi ety; the extinction
coefficient of the quencher noiety; the wavel ength of
fluorescence, if any, emtted by the WO 2004/ 092412
PCT/ EP2004/ 003356 21640 WO- KN 51 quencher noiety; and
Wihlile ngtianiending todhedbcnfrdftd aoy patiewtr drbiysiramechadismarof actin, it is
h r i.ety. .In i,tion, if ncher .
e MSTGRET g PROR et DR b P B AR ot can
beadisetbedand thiseyfehdmddytbaguenchatoiegn Thieefuendiat ynodey then

.sel egted ,s0 t hat uoyescence m tt.ed by one c
it ARG B ATl ol iPERREORAS f Bhp B dkllond Bl FER opgs bear.
Thire tiet dvenched nkaiety ke algubaaficereannt Mmeiese| Acdds@ibedfabove, this
articular, fluprescent npi ety-quencher be »palls .
PR hiE0h 3 et eSS Phes TR MRS o B LR 2P Ufing e
pidbE bawee2 ﬂ&gluk()ﬁéso&?lnycbi‘eny&nd Ghieddh8r deéQlts infai recﬂudtifs)nlhﬁ% gebyching
i.ncagrpor at ,re e in.it ntirety. Exe ar
of B AR Bh Dot Pied dtrisConse By e shdir mfichor
noi eties that can be used in this aspect of the
i nvention incl _ude, but are not limted to the
r .
LUK RSB, k) QDO 8 S L YR e
dependy e therstistatg byt Hesr flunspseentaroiely andéhd quanchegeeiety and
. - N | A .
RN By BONKEL HORERRRL Ry IR AUy .
Thodticp] trpnsfar slistange ishath Pearagierdsticand kenstms iberss givet thadsscent
R 49,0 LR ) B Ao 8) AR o
flyapeeeimeierhinireisreant forthe guendbeibnairht @o hsfmenslsewsitively
dét%in;@@ﬂfh@@t%%%igi%ﬁ.%raﬂ%gcéifsdfaﬁgg SHHE R0 AUEBEBL huencher

ol et €S In .I nc uorescel n, )
meiegrnpdinisytdse b s distance betwen dieflohesgant maety dind Hieorusneher

m%?ert)b o%éﬁt)lf&i%lf,ﬁtﬁg S8 Hed eﬂ}gg[gtgan@fe carfc Bl B0 ﬁMSQQ&ﬁmn%?e’ty and the

- car boxy- odam ne, . _
quncher_ragietyde hiryd 9 eriticabinerpsfer ldistance that sydldso e thealditance

segﬁgg‘g\g}he ﬁ%@&s@&%e : 1%‘3&3{%%13 &%fdgltencﬂgp 'Hﬁ}l%‘tg 'oﬁ tRe SR80 cHkical

.ept or I1s _excl t at n ana em SSi on
traypéerdiancanel proticulas fuoreseans cemiety raiereher wioidiy whikcdre intell
oo | . S it ici ant]
ol P oy PRI oF AN S S S, 159,

Argh Bi@chqn@} R 83 13k Wéicbg@]@qrﬁbmgcprpgt}s@ed ly reference in its entirety.

Other criteria for section of particular fluorescent moiety-quencher moiety pairs
include, for example, the quantum yield of fluorescent emission by the fluorescent
moiety; the wavelength of fluorescence emitted by the fluorescent moiety; the extinction

coefficient of the quencher moiety; the wavelength of fluorescence, if any, emitted by the
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650 nm and an em ssion maxi num of 525 nm
Accordingly, FAMIMis a suitable fluorescent noiety
wo ooo40sB10i t h, for exanple, with TAVRA as quenediIEEP2004/003356
noi ety, which has at its excitation maxi mum 514 nm
25 I n sonme enbodi nents, the follow ng probe variants

zﬁgsﬁgﬁgggf gEE?FEACﬁEng;AGA%CAGACCCCGCGEP (which is a

FGGAEUAGAI GQUUAGAGGAGAEEEEGEGGP (which is a variant of
qBEChdrDnoiki®; 28] the a@@@n@rﬁ@dmeemmmﬂm the quencher

LN T Y e———

mofetBhdSEQlubresiant @)qietgingh preferably be selected so that ﬂuorescence

BGATUGIR 1. P EPSOOANODS IS STt UgS RRISS Dy dhs e

Fafthés@dabed\Nin te)selettivradfl pacdculdn eﬂuabawat ptmktea;ueﬁc}rer ety

. = FAM_. P =.P04;: .U = . poropynyl dU. E.= 5- - dQ).
ey e Bnd b reyie et e R rareis e P ZpAL Bictymers
61 aPatizds ehichdehéraby incsrpdrated by fséeremedn pxs Sntlfeey. pri mers,

probes, methods, and kits of the invention are useful

for the detection of certain nenbers of the genus

Flavivirus. In particular, the prinmers, probes,
Emm@mrs;ombmﬁdwm pEilugrescarianpietiesanddmencher mpiskasat sarpbe used

r%f&@@ﬁ%@ n%féﬁﬁB}? ﬁlcﬂ&de lﬁ}‘t' dréRotIthiPeH Q4Re ﬁu{i‘%gqent moiety
exa nbers of Japanese encepha
rhﬂdﬂmsn%-‘é\()@gdéh@qmmberoaﬂletyecry%Wé&q’ted rrelsored icogbinetion ef
ARSI EA ardd HRALLR BB iitie sRbes ARy kIR d Rescein and
ence

Japanese tis virus, e vir

thelgueaghevaloiey Cabc'e s enmplas pﬁﬂuorstc@wc maedy- mecm moiety
p%ﬁ%srt}‘l& cah Be S68ENLAhe Jﬁﬂ%)%@ NE&Rodst lﬁ&rg?ltl% ﬁveciﬁi:blﬁhec'aﬁ Be ‘Pctund in

east one stral sone of ese viruses
UdePatient Nedd:240hdldewhish delmr ey 1mpb@t¢@wmfem§ncp &t dy erﬁtrety
to the GenBank accession nunbers presented in Figure
4, mhich presents an alignnent of nucleic acid

se s .of _Japanes nce |s Vi rus ser oup
Efamlera mg e lssEacsn oe i a%% Bl et onhigns ik st in
Fi@?lﬁbﬂﬁeﬂ%r&@&g @%H@Ml%%ré@éelﬁaﬁh cﬁlh?e\ﬂ'léécz[@g CQ@IHQHEE6—
—identified. by accessi-on -nunber- 4 n. ur.e her eb —

carbeypilpereatein thydanainerGeerrboxyrhodasming rwarrb@gy -X= Th@damme, and

5 QQ’ DRh&LEH nZHQIlnﬁio(ha GihdlREUSTEES 288 Eb@xl\gﬁnWI?e%hé?fa fluorescent
her nenbérs of he Jg@anese encepha It1s virus

m@eqtbg BEPPOT Br 1 accepier jsalebped Wy it mxcitdion anghgnaission spectra, and
tHe MR PREdH: trﬂo?etz '\Aﬁﬂ'lswhllﬁ Htléjpau%g ¥bf é‘ém}ﬁ@ @qu&%st efﬁc1ently

virus, have been det er m ned. hel ess
excifedhby lighteth wﬂveﬂ%’tfp@ﬁ 438 msn, and epiits klalébt ‘@fch g ﬁ@ecgmes@ﬂﬁ% to

630N dNRSib A hAgich CmSE @IE‘@H&F %ck&f&'iné“}@‘f?%l\@m*}é Pluitable

degree of conservation wth al nbers of
flyenssaeismoisticlop bed With.dovexample @@MMBA as quencher moiety, which

has at its excitation maximum 514 nm.

In some embodiments, the following probe variants are used:
FGGACTAGAIGGTTAGAGGAGACCCCGCGGP (which is a variant of SEQ ID
NO:28); FGGAEUAGAIGGUUAGAGGAGAEEEEGEGGP (which is a variant of SEQ ID
NO:28); EGGGTCTCCITCTAACCTCTAGTCCTTCCCCCP (which is a variant of SEQ
ID NO:70); FGGGUEUEEIUEUAACCTCTAGTCCTTCCCCCP (which is a variant of
SEQ ID NO:70); and FGGTCTAGAIGGTTAGAGGAGACCCTCCAGP (which isa
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Further, one of skill in the art can easily recognize
that the priners and probes can hybridize to a
woeaediaci d fromone of the as yet unsequencPdI/EP2004/003356
menbers follow ng 25 determ nation of the nucleic acid
sequences of these viral genonmes. In certain
a nucleic acid a nmenber of the
zﬁg@Q&gﬁgﬂéncephalltls Vi rus gierogroup can be
detected. In other enbodi nents, a nucleic acid of
varignaneSkEQ I MNeBhal Intallof tha above probbe FdeCEbitledFAM PyeP04; U =
d nucleic acid of West Nile virus
p&%&g@‘ﬁggfeéggghﬁln Still other enbodi ments, a nucleic
acid of Kunjin virus 30 can be detected. In yet other
enbodi nents, a nucleic acid of Murray Vall ey
3@%%@4&%%@@%9%@ hETBARAL DREB i 20540
WO KReregroypr Us” can be detected. I'n"yet other
enbodi nent’s, a nucleic acid of SLEV can be detected.
In still other enbodi nents, a nucleic acid of Japanese

I
TCRPREY e hisbpn bR 91T he ot pobiRiaet ai e Gt of
ce&taud niemblees dfehegined Faaiviroe ﬁl’p&rﬁ]@ﬂirﬁﬂ‘ﬁ paﬂmeis fprolesamethods,
I Virus a

t b
AT Rotol el Pud oo fiRE gBosg elienfirlisaprus sragroue.
FRNécan@ﬁe theemerhbay bf/t}ersmetecmbq)}dHhthexr@f@p that can be

| yssstra | e str.anded RNA gehones. ver, . the
ABeHRL ROy BY b BT E e O BRI R nphRAREE o, Japalee
e@@phﬂﬁﬁ@ﬁdh ﬁ,g'edt Nils @Q:g@,l’MﬁrrhﬁVallbyRNéephgbﬂ KJ\HEJSQ‘SLEV and Kunjin
virus hat can be detect

V‘ﬁPSeﬁarssvc?ra VNSRS S @IS SGRSRL 2t Flratoes ftmlﬂ@?fme of these
viviideRhasién dstetlamed] Daeke |séqu$aeds iy be.fdundief eféredd td ke

presence of a nucleic aci,d a detectable fla JV|rus
CBaff o drtiap puiber rreaiiane Preedhd R Botpevndisebot
nﬁdflac @fld&‘s&ldehcds f Idljb&n@é end¥p hhl@tltiéﬂub garb %rblug Iiinen'ﬂﬁkrrsd with the
viral . ei ¢ .aci d ,can t ect in, a
BBl Ptidss S i Eentign. TbF MigAapdGeT cREe o troh T emome
1(ﬁﬁt1ﬂe¢6)ﬂad@&s@ﬁtrﬁﬁitﬁd irl Pig@res@igRERbY rRo e BY tifétkence in its
source, including a vertebrat e animal, such as a
Y. anphi bian, reptile, bird, or manmal, and an
|nvertebrate animal, such as 15 insects, crustaceans,
arachnids, etc. In addition the sanple to be tested
I t
Tglg P?lgglefer rﬁfeaegcr acgfp% ce{]gf tﬁ]? gén gl?fé Sf S&e?ﬁqeg‘lb\é@s oqghgfgp anese
emqq:phqtlgtswngs grggrpﬂp,@g Gac1pacore Vlrus, St. Louis enc¢pthatitis viass Usutu
PSR 0Ll Mk TSI BN B ol
thegrirthers endprabis of thﬁ pretsm imventio hgbradipd iofsequednicenthetdmvbe high
I )
Ao RS AR gl AL ST IR RERN G-Aiblifls s serqgroup.
Fpléhﬂo omeef skdlnn the ah cdryeavﬂ)t WCQMEGhatdhe psmdesadipyelks can

| I
Sc@%@rg a dNEEeF@%Vf‘dafr%%m g}¥e aggetaur{ggcﬁlegkecq rﬁgllng?@ f&}owmg
dgtegsinatien efibe ng@@lws@sgquent«twf d:lmat et gemfmeshi ch ar e
hereby i ncorporated by reference

In certain embodiments, a nucleic acid of a member of the Japanese encephalitis virus
serogroup can be detected. In other embodiments, a nucleic acid of Japanese
encephalitis virus can be detected. In yet other embodiments, a nucleic acid of West
Nile virus can be detected. In still other embodiments, a nucleic acid of Kunjin virus

can be detected. In yet other embodiments, a nucleic acid of Murray Valley encephalitis
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in their entirety. 25 3.4. Nucleic Acids of O her
Det ect abl e Fl avi viruses The probes, nethods and kits

wotonl4invent i on can al so be used to detect aPCYEPZN€003356

acid fromother flaviviruses, including, but not
limted to, Dengue virus, Mntana nyotis
K&%p halitis virus, Mdoc virus, and Yell ow Fever
zil/%bu . ’@Owi th menbers of the3 Japanese encephalitis
Vi rus serogroup, the nucleic acid sequences of at
vireasin lenietstadailn yefoth® e2HdAiD&R4, bhiRleld &cRPOSL/FY0R3 36

N.b4 sqgne.of these,viruses has been (e
AgEREd bR SRR IRl AT amiess Hertatign igus, West
Nile virhg SiEVesNomanVathgreacephelitntiag chnbEdgeeed. 5, whi ch
presents an alignnment of nucleic acid sequences of
t hese detectable flaviviruses with SEQ I D NO 16. The

nucl ei c acid sequences of each flaviviral genone
Theenelric peld tp e deineiah karaaomygivsleiansivbizemiandeEctpbleeflaivirus as

Lo | in i Cir et
o iz, TP, MRl ! BB b R R s
flapiviresegya iry c}q@cte,q;lj}avgggﬁsganqk@ugh&grargg@ RNA gomdss, HeE@ver,

92,09 48 S4B e S50 D LR e
geons30f adlmivims Kiet 5an be dgiertSEQUCDDNGA 651 by erepaed,fbr &xample, by

iefovi . ' Den ' primers
R A e R R R PR el BB S0 o
NO 59, SEQID NO 60, SEQ ID NO 61, SEQ ID NO 62,
and SEQ I D NO 63 are useful for anplifying and/or

Thepesdrcsof y alitleivatie \beh dvtetttiSle fldvidirudahtiele®¥%ted in a sample from
ns. To Detect Di.fferent Virus

l i filcati on Reag;li.g . .
IYNOMEFHLOHn 1o 50F PEikIhin the pigdhovslimifatipn | Frirexamal, the viral
niptl€eibesd @in bhdetbdt¥itd K16l0gRA sRRAPEOBNIHRE] bFovee 8Bk kR ASucleic

t no o'ne vir nucl ei.c_acid. Fé6r

to dete e "'t I
a%§ 8ﬂﬂe‘iﬂ ‘iﬁt?cﬁe@&ﬁe@aw@?m _RY aitﬂlfagﬁ%ur&ﬁéwl@@ﬁg anetehrate animal,

suttilab b Pkl 2GkQIMANSILIK, 8 PAIlBIHI S b Smahen 4 OIHA A& Hydrfbb@A€ animal, such as
detecting. different viral

.reaction mxture for use in.
injeEEs ST B RS rachptelt it HHE. B BEPiods, (eerd G4 edrom o
n@liying8oeershivh asielaet kol ¥arBipRioddlsRifRrshiBle, chh%E {sBeived

— i-F In sone .eabodi.nents, nultiple upstieam 2

! W&?%’rﬂgrﬁfluf Pt e downstream priners are conbined in one
reaction mxture to detect nore than one virus. In
such enbodi nents, priners specific for each virus to

. ' 2d i the.reaction, m xture, .
U E ARSI, ETC——
acqorsling t© rethddypliesento thoseaf skithl the aForThexambifieatid@nyn be

[ ] iners. for amplification .qof st Nile
PR BORE oI g et DuhbitMalid Hreo gt ek,
arhpelifR8tiom cdrubleperfheped domgirentiyith detdction bsddedbddedrdia,
M@ﬁloqggﬁ&hgﬁfyin%)%tn%% St oty :Ire ggs'c%li:@d Selow and in, for example, Saiki et
al., 1988, Science 239:487-91, the contents of which are hereby incorporated by reference

in their entirety.

3.4.  Nucleic Acids of Other Detectable Flaviviruses

The probes, methods and kits of the invention can also be used to detect a nucleic acid
from other flaviviruses, including, but not limited to, Dengue virus, Montana myotis
leukoencephalitis virus, Modoc virus, and Yellow Fever virus. As with members of the

Japanese encephalitis virus serogroup, the nucleic acid sequences of at least one strain of
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viruses using a single reaction is useful, for
exanpl e, when screening the blood supply or in other

W@ amemouiner e contam nation with any virus i s aPCT/EPBED4/003356
needs to be detected. Probes of the invention can be
used in the reactions descri bed above. Dependi ng on

t.L€e t is desired, a single probe capable of
zﬁg@e‘é]rﬂ'w any possible viral Sfucl eic acid 30 pr oduct
can be used. Alternatively, a different probe that
sapeof thesatitugesthab bedi detarntined dtliesdaqROMts 05245t 2ound by reference

PCT/ EP2004/ 003356 21640 KN 55. I b i.ral .
(e R A P TREORUEE B Belioba b THP e tAlgameptof nudeic
addRedqrenus ef tHesd detenglloflavidrbed With 6BQ IDeNectcaliite nualerlacid

wi th each probe, .thereby.all.omng for differentiation,
sepreoes B cach fAY eBP R I BT bY CenbaiAsoesaBaAeE & Figre 5
istherdbyphexphleRRddgmnefeeends aditd entidedyect nmul tiple viral

nucleic acids 5 using the conponents descri bed above.
Multiplex PCR allows for anplification and/or

detection of multiple oll\ynucl eotide fragnents in the
Ag dissussedhlearpionprigers, SEQ 53 NOpaR SHORIINVESR): 42, SHBORANWQRS, SEQ 1D

\ ' Eib ; . . SOPki
e PG caboel ety 49980 NG, PR oD
NGQ#9,1SKQ Iglé%@eiq, 6RQAP WotH, YRQIDNFPS2,55QED AN 5SISEQ Ay NO:54,

AR SO TE MRS R ATAARNL e R WPRLS A bl sy oo
SEREDUNE@H56, SRQIOMIO Ab SHQEING: 5prSBEHS NiQui59t $1Q ID NO: 60, SEQ
[ ' NI f
Gt 2 B0 25, M S DG B deen A AkRlepl Gt
defectongieBow dvenwdises. Ni | e virus, SLEV, yellow fever and
Dengue virus are used. In sone cases, the nultiplex
reactions further conprise at | east one probe as

escribhed herein. 15 4. Met s for_.Detecting and/or
S%J anﬂégggl gglphgeqt@ncllq&gz@sgl]%dlget% ¢rei Vz(qépegVarmnts Or
Japa eiEnNCESRal itis Serogroup and Certain Ct her

Flaviviruses In certain aspects, the present invention

provi des nethods for using nucleic acid priners and
The ptiegrsapdgetlestof thengdngion cas bd cahbied timiaactions to detect more

"ﬁlﬁ%%ﬁeﬁé‘éwngf%cd@d. OIE& é%%ﬁ%ﬁ%?ﬁlts%peeitcgg%i rgl%%?em l;rgé’xgﬁta&%? -

provi for g’ nucleic aci i
npiltgle dovost@RAmoprameisfaye enmhisédincorgakattioh neigtitrafor use in detecting

Vi Vi i appl e.. An thod for i nucl ei c
o A 0., AR 0l TR A BRI
detectedby oinglkprimer or phieneaptiru hfsonie endbiodirhaits, anultiple upstream
L LNV EERLIN At —
menbddnmeatrgps. tiheunke tinbddinpnoy pdmetssipagfiafop ehderinandba

I tiect; a nucleic acid of a.menber of the.
A0S ol o AR I PP e B o by B TR st iion ofcach
viestnodieiventdgyreseheinvetahgds for evardplesiyrgntbivmtioni ofpriseadnir
t n ' aci d_of nber of the

SRR T oL G, BeaB S g P e
included depending on what virus is desired to be detected. Detection of multiple
viruses using a single reaction is useful, for example, when screening the blood supply or

in other cases where contamination with any virus is all that needs to be detected.

Probes of the invention can be used in the reactions described above. Depending on
what result is desired, a single probe capable of detecting any possible viral nucleic acid

product can be used. Alternatively, a different probe that specifically hybridizes to each



10

15

20

25

enbodi nents, the nethods provide using a probe to

detect certain flaviviruses, as described below. WO
w112 PCT/ EP2004/ 003356 21640 WO- KN 56PdT/LP2084/003356

Nucl ease Reacti on-Based Assays for Detecting and/or

Quantifying a Nucleic Acid of a Menber of the
2ApaneseNENcephal itis Serogrgup In certain aspects of

the i nvention, the nmethods conprise detectlng a

i.c_acid of nmber. of the Japanese en tis

pese hﬁs Viegh e eleis aedmrrgfcacaﬁrbw aHusughsAshdt Caprhs f!llgto employ
a BEfehQfl Fe@enBledlteywiR BRI 8b & WRdrals) dlleiRg H[f&rfentlatlon of viral

h br|d|zed to a nucleic acid of a menber of the
nydejaAdd@redicphal itis virus serogroup with an enzyme

with 5 nuclease activity. The enzyme with 5

nucl ease activity then fragments a probe hybridized to

Inte s:%])gneep%%ul? cﬁ{nsen \?iCI glltlpfle 1%\,8% i G?LIE]SC t@&ﬁﬁiﬁ@ﬁ 23%tal nucleic acids
usiegtdteicomponbets Fiesmhbectd:mvb eMuthele-e BCRiallbwafod etrptifiedtiom and/or

R e N R G bk e SR
PRINER) /SLARSATORNSENUEL DD ffSch 5edB09R53 Thld Sprit@7H&Bar Rreds,

5,2 , each of which is hereby incorporated by
P%%fi%hg}g inits entirety. tn a 5 nuclease reaction,

the nucleic acid, primer and probe can be contacted

with any enzyme known by one of skill in the art to
L énbacﬁm%ms%e%%@r @€ Hbt\é&t‘iéﬁ YR Wresélfmé wm ﬁa‘d‘ AV are
The conditions ‘are preferab hosen perm t

ussdl Yaregras embedigieatsy primies fomh@kd@te&h@ln pé‘r\@atsléﬂevuus, SLEV, and
DQﬁ%ﬂe‘%x‘uts Yy disedl ﬁ%%{bt e?nﬂgdlﬁxgﬁ%%rﬁgn s Cﬁﬁ% PR AL, BVEst Nile

Preferred -enzymnmes W t ease
vigess PLEY yanidryellemd éevererir aie hegtle fulporenetahedimentsepimarsi far the

d£95t1s$n SHRSE Nile rrrrurrserw dm’%r VEveROfd b%ﬁgrgéhﬂeqf &e% Yme

suc nmerases I nc exa

case slmérl iplep rectipnefirsr camprise arl&azt\pene Proi®)as deseibed herein.
st ear ot herrnophi l us DNA 20 pol ynerase, and
Thernncoccus littoralis DNA polynerase In preferred

45 o ol s e ing e e QU G g el E aarh Member SF e
pol yiferaesEncegliahitis Yessnyst efffdr BVIHE ude,

but are not limted to, native and reconbi nant forns
of polynerases froma variety of species of the
Ireeshiatt specs tyepreseat Hventersprovives nat}wgia foramthg nucleic acid
e
p%&%@s@? glges tt 8 te%t)a%ln ee?cuas i dgtr JEH?rh vﬁr?rﬁlg%s S[(I}fOt]il?’{ éspects, the
pliesand mrtvieption pmvubbe mlerdnier usmgmqlawm@ anu)erstm/d probes to

oSRAHREE3E 1St USR5 (R R B
aghpoimess AP Bb¢sgpderyta raszleldes@ kndwd td ond ofskillPathe dowithout
lirRitd0ch Lafi'be Red 2P Rt At Rt RBR1SES virns A&@ QeRbed
above. In certain embodiments, the methods provide using a primer and a probe to
detect a nucleic acid of a member of the Japanese encephalitis virus serogroup. In other
embodiments, the methods provide using two primers and a probe to detect a nucleic
acid of a member of the Japanese encephalitis virus serogroup. In still other
embodiments, the methods provide using a probe to detect certain flaviviruses, as

described below.
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5,618, 711, 5,674,738, and 5,795,762, each of which is
i ncorporated herein by reference 30 inits entirety.

wab@nost4sona pol ynerases that can be used in t heCTEPINOG803356

of the invention include, for exanple, Therinatoga
mariti ma DNA pol ynerase and Ther mat oga WO 2004/ 092412

2 P60/ WeRRR/ 003356 21640 WO- KN 57 neapol i tana DNA

pol ynmerase, while an exanpl e of a Thernosi pho

pol ynerase that can_be used is Thernosipho africanus
4onA° polNydersa ReactippeBasedd sarsdar Beteatingrandl e Quantifying o Mcleic
and ﬁﬁ@go&ﬂé\ﬂfiﬁ’eﬁra’f thed aprngsadraseiliisSeragwepar e

published in International Patent Application No.

PCT/ US91/ 07035 with Publication No. WD 92/ 06200, which
I serfain mupectp of thiceaveheba) the ethiets em[e@eiee ddtedting g&ﬁ?dekeigjd ofa
The sequence of Ther .0ga neapolitapna ma e.fou
AR eR DL A TG OGRS PO TR ID « RGeS P g peqbe. These
mwdth e gen@allyneoipiseabadcter epiimbyhytefdesedns @ nubleictasid of a
entireg . /A5 nuclease reaction conprises contacting
meRbeRQ %i‘éi]%Paé‘éWanF%P H§EE SELEGT MR Wit an gpgyeg with 5’ nuclease

e; i 5' ! | ..

BLRY BB LY TErchRle dihity b il 250 hbuidingd o the
ntitieic peidloé thyrheinterze tholdpheesautdephalitBaids sécoggoapemnt s’ iclease

stoentEl S35 ek cona e e Bieien 8 o
fragnt@ation bethe pedisd. Suale hiktiddls hee heddEed Bbsé Hésstibed in U.S. Pat.

ol b ro d with 5 nuclease
Neg S o 0t s sy SREYERs b ovHIBS begT case
irtetporhielf b adferefi e ibdBlentif@y.nucl ei ¢ acid to be detected

first, followed by the probe and prinmer. In 15 certain
enbodi nents, nore than one priner or probe may be

added to a 5 nuclease reaction. In certain preferred
Irearbadichestt rsact@npthiernuoleiqucidyprimee amd pabeaat bé Euhtgdﬂé‘d ®lth any
acid.in a.5 nuclease reaction. The priner can be an
CHFd oM IIRATE PRI Hicrigt 1 TR 18 3 alioesrcd VBB

1@ Fi6n DThey c ARt dHs| P PrekeSabiks Bhsed RE>REIBE S He to cleave th
' ) y : Sa'ﬁﬁﬁle?%§acfg Eﬁ%tréan1gfﬁﬁﬁﬁ e#%%gwe ¢

hqobr gi z- th ,
PYO%é .aglg{ré%ﬂ%sggbﬁaﬁ%of frAgmeRts pbthe PEORA o dhamudeigegid Preferred

*~a%9ﬁ§%wﬁﬁ%4Hﬁd&ﬂga&ﬁﬁgg?ﬂ%ﬁ%@ﬁ%%%ﬁgg%%g%ﬂ%g?%%%%&%ﬁﬁ?%gﬁﬁai

hybri di ze adj acent t
Kaowamdtivf antdwgcgmbiment foams bfduch golyeretases ineludedot emamplgfE. coli
. R . I n ri_ner
DN gty P ek s R R R DD P s DA
peligicedse aadiThetodbeuditectsddNApslyreaneof the probe, as
descri bed above. Certain enbodi nents of the 5
nucl ease reactions of the present invention are based
on 25 several 5' nuclease reactions that are known to

In; prstearegremberdiments thyenzimes with gnpirdensofctiyiiy hre therastablesand

) conten
nptrigitgbicaneivempdredomtingd fonms afpolymdrases fromBr vagfelyyaf spexies of
tH eabadlM&] g%&t?% ’Tﬁé}‘ﬁﬂs,%erfa%%% el Tﬂ%&o@z’pﬁo.aﬁdr%x&%ple, Thermus

cont act ed a prinmer . . o
species polymerases that can be used in the methods of the invention include Thermus

. - : : i .
t}%%ﬁo%tﬁérg %Fg%‘g akl{(l@%ﬁérhses.t Q%:P tﬂar}qllﬁ%%%lle Sﬂc{l:)ér%ljee%@es Bﬁﬁude, but are

aquaticus (Taq) DNA polymerase, Thermus thermophilus (Tth) DNA polymerase,
Thermus species Z05 (Z05) DNA polymerase, and Thermus species sps17 (sps17), as
described in U.S. Pat. Nos. 5,405,774, 5,352,600, 5,079,352, 4,889,818, 5,466,591,
5,618,711, 5,674,738, and 5,795,762, each of which is incorporated herein by reference
in its entirety. Thermatoga polymerases that can be used in the methods of the

invention include, for example, Thermatoga maritima DNA polymerase and Thermatoga

ATLAN AT Pitie 5ees 14
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probe under conditions in which the prinmer and probe

hybri di ze to a strand of the 30 nucleic acid. The
woe@kediaci d, priner and probe are al so cont aRCEEP204/603356

an enzyme, for WD 2004/092412 PCT/ EP2004/ 003356 21640

WO KN 58 exanpl e a nucleic acid pol ynerase, having 5'

i eaPwolKay ease activity. Nuckeic acid polymerases

possessing 5 to 3 nuclease activity can cleave t he

pro e hybr|d| ed to t nuclelc acid do ean1of

zﬁmur]%l}l pp énegasee\ﬁ ?XH@P&ﬁ"P frek? 1em16sw erase that can

b‘é wed 1 %@rmcfs%v 0 aﬁk@ﬂﬁlmiJA%ly’i‘né?@s‘é/ e ke%fuen@@ bfﬂm@rmatoga
based u e ate nucleic acid by nucl ei C

tenp
faﬂfbell %@PhOA@Jﬂf%S P&@H@V@@@%@F@%‘QISP prbin@jgrnational

Patkek gp@h@%@LNd PCEMIOYING RY3S m&%b@ca@dth@wa@/@m@ Swhich is
and 9 ﬁ% to cleave fragnments fromthe probe. The

IO ARl TR B EcterspcaB ig &8tighe d heseqrenga et T’rﬁéigﬂatoga

Ik HazRayt 12 ohiSd MGG hatiiHal BAten@RibHicaridh 195, % 97/ 09451, which
proximty to each other such that bindi ng of

1%&?@P@t%hﬁelﬁ&wﬁ%¥e§§%m@ gety.3' end of t he pr i mer
puts it in contact with the 5 end of the probe. In
this process, 10 nucleic acid extension is not

t.he nucl ei c_aci Iyne%ase into

dtob
A ekt re%&@%k@%ﬁﬁf%ﬂnﬁaﬁ%n&qhé&y & acifi{a bf digrted with a
priR@drYABdbe BinldR-eh AARPE WS tﬁgerﬂi@egse actifi g}euﬁd contdpt s in

process. Alternatively, e primer and probe anne
wihachntbe @ridies aad theypreb@h;édldlmgb o]meSnm:ﬂeut fed. Gonmbehentaof 45’

e R Pt B R 7 ot <. he
pntmabean émtwehqomhcyaieadldad h)d)dlbtét@e[ﬂ first) ]gﬂl,owehﬁy mlgé MHIBE asé
S- romt ne

r S cl eaves. frag
e%ane Wrt g %ﬂé@o%’fw% 08 alé?f@ékw EREVHLWIEh 5' nisleape agiity can

cheied e aticlek atifeo BE QRectBaErsD qg][bv%%yacﬁé i)fo%%qng Oritfl8. In
extent that it dissociates fromtheé tenplat

cerisd i eprbedinngs, mrmhapmrgermmemmpmbedepebmwd 9 2awaglase
réa%fl@ﬁ S Qrta r&%r%feﬂr 8 %ﬁ’l%gdm%glt?ag 2AQ¥ B]H tact the nucleic
Inée endent c \ IeS n Pﬁe

pol yneri zat | age
agdiimh ﬁMmabﬁas@feattthm Tﬁleeadlnﬁ@rcamh@hm}f prixati @palsié of bﬁmmg a DNA

b
TR e S bR

nitleglaerdsipsapde df thepestiled, thh e’ &id JRhe pidther MoRREp&hEtoward the
adj acently bound to the nucl ei ¢ aci d, sequentlag

r@ﬁlrftf§hber0b? i Gondichéef iheerimenvenhybridianal @ﬂeeetoetge 5'afind of the

can cur. Thu ffi.ci.ent anount
pid’b%g&e%%c%%ﬁ cbf(% I'él’élﬁlé . 2‘8@{1 1Z¢ fLEfF}E:r gp%éea&?étbpé enlgl of the
pmhyn aVhert herethanpee :ps‘rltrtdr lil‘glsd&,tﬁ tabt@meipfinidd @h?lﬁb $eb6@ize to the
tio n et ocess, eis
nfrieEREEae o ARkt B e iftal! 4O0EE bR o CoirePed et ne
nucleic acid is double-stranded, it should first be
denatured, e.g., the strands of the nucleic acid

C%letB%o %&b% 1r§1 ALEAGR! 1%(!11 sé[ re'g‘&}/on% d Hhaetfvlrgserqg 1?1%11 lon'¥le based on

nc uding p
several 5' nuclease reactions that are known to those of skill in the art. Examples of such

reactions are described in detail, for instance, in U.S. Pat. No. 5,210,015, the content of

which is hereby incorporated by reference in its entirety.

Briefly, in a 5' nuclease reaction, a target nucleic acid is contacted with a primer and a
probe under conditions in which the primer and probe hybridize to a strand of the

nucleic acid. The nucleic acid, primer and probe are also contacted with an enzyme, for

ATFARNIA Tt e ey



WD 2004/ 092412 PCT/ EP2004/ 003356 21640 WO KN 59
chem cal, or enzymatic neans, known to one of skill in
W b@4av4120 t hout |imtati on can be used to sepaEr/BEPM®04/003356
the nucleic acid strands. A preferred physical neans
for strand separation is heating the nucleic acid
*V E?¢s conpletely (>99%% denatured. Typical heat

ena uration invol ves tenpera%ures rangi ng from about

80 Cto about 105 C, for 5 about 10 seconds to about

etOnple puveksic sagl paiyxabrtaefr, hatihy &' tb 3’ meahmsera@ivityr nNutllaiz«; acid

EHESasbop SSestiphy WS PPPUERTIT &I Crngn B° PLLE SRBRUP IR the
n%Ele%dVdcvaﬁﬁ%am off d?ellﬁ'ﬁhéi‘ l'ff?re @Oérﬁfjofttﬁé‘fmfﬂ%? g?’dvﬁdﬁ% QSubstrate

t hat can be detected wth the priners,
forextragion odpderinusleifacidws hamdemomdhe mnepletre ngrlelcepxddnydbcr

5 n(ﬁ)lkl@& “asidl &, \ﬂsrtHégﬁgmelJage AGRH 08y n%ﬂgg @ég{ 12(%1%&)ﬂnters

ative viral me 1S not require
thaend’ eudr afileiproleland reginsge nleave. fra@mewefrqm ithie priobe.nat i ve
viral genonme is reverse-transcribed into DNA according
to certain enbodi nents of the invention, described
bel ow, denaturation of the anplified viral nucleic
Taepaser gnd peessar pe gesigred sachiidietdey brbridiratorthe target nucleic acid

1IPElb§EE§r§m%ﬂ%I 1BrQBeSHef sutcﬁ ndt 'B‘i’rﬁﬂﬁ%qm e Ofthe haclki aﬁllaﬁp E}Hﬁ r%ego the

acid to be detected is an eit
3aendanf tRNArimee pts étie cbmtractamﬂ‘l thﬁ @Cél&h@fﬁhe padtei (ﬁrmt}asprocess,

10 nq?l%?ra'clla%ﬂte%?g}{ % n(ﬁrrfnﬁuaueeélc 0 I‘l{l C?Jeéc %%?IROLYWFE’FC H%? ﬁosmon

te acrcpmpﬂish thercbeavagas Thp tertor ‘p@bfﬂﬂ@lzmtlézh -irgtep exeti efre e svagd"hefers to

tﬁ?#%? be detected w thout reverse-transcription into
using the nethods of the invention.

Pol ynmeri zati on-i ndependent cl eavage net hods as 20

descri bed above are particularly well-suited for such

ASERREVERNE fhe prinQ1h8 HrolRHAAL T8 Blose dfsﬁ%ﬂﬁ%c@@ﬂe 59 the

frrst reversé-transcribed into cDNA I n e abserce
ngcleis AgHenuatela ¢ f EFCRTIRN BDNR oWRitete thanudec add @@tyercerase

15 eﬂ&ﬁ%rgé 5t Ghd thhﬂj%dM C[;J]}g-gerjlﬁ\llgﬂ uels r}h?% !%m&rase

t her enbodi nent e reverse Fansc
__pmgréskneely plees= fiagmefits dropt- ﬂi&@r eisd-ofitht araed Ihis cﬂHaOtﬂlngbﬂﬁnues«—

t hat, an ubse F.anplified a
oG e e RfRRR PR G Heen fruduies T e ey thissocites
ﬁﬁ&s@rﬁ $¢rﬁglatef1ﬁ6@t[ﬁélt Hiid ©@fin fpolyheerPh OB deserdesCdléR refers to
rein. Where the RNA is reverse-transcribed in t

ﬂﬁ%%%ﬁ%é of a probe, the RNA can be reverse
transcribed into cDNA by any method known to one of
skill in the art. The products of such reverse

20 Ohk %&%&Aggto'f gglélgﬁﬁzﬁtnﬁlnl éii)%iteﬁtﬁ leeaQa%e:’]ﬂ%gs eﬁglt %&%)%bgf{%he

nucl ei ¢ “aci according. escr
negdrfer smphiapion of teavitkicreH. ER200aYse0@36 Grimer extension, the

strand of the nucleic acid is substantially single-stranded. Provided the primer and

probe are adjacently bound to the nucleic acid, sequential rounds of oligonucleotide

annealing and cleavage of fragments can occur. Thus, sufficient amounts of the probe
25  can be fragmented to yield a detectable signal, thereby permitting detection in the

absence of polymerization.

In either process, a sample is provided which contains the nucleic acid. If the nucleic
acid is double-stranded, it should first be denatured, e.g., the strands of the nucleic acid
separated from each other. Any suitable denaturing method, including physical,
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21640 WO-KN 60 Where the RNA is reverse-transcribed in
the presence of a probe, the RNA can be

WO eoo@0$111 r anscri bed by a DNA pol ynerase wi t h BCF/BP2004/003356
nucl ease activity that can use RNA as a tenplate for
DNA strand synthesis. As with all known DNA pol ynerase
23¥A Wesiy activities, such gynthesis requires the
presence of a prlner such asS those described 5
Ferer . The DNA pol ynerase that%%?n u e RNAis a

EhisP Péeli'”é’mﬁrléfréeﬁ%l povRE? ABSP {nth SHt PRRouplimitatiorecan be

u@é@ﬂo%%]t)é}ﬁte(iﬁ@ﬁﬁél&aﬁaa @trm BN efyiRE BESiG] ﬁﬁﬂn%ﬁ? 'slt&and
W t hou estroyin t he nmer ase. Further

SERAS/ Y 18 Seatingd e peeif é@é@ﬁr FHoORPF LY i a%%&ﬁenatured Typical

h@éﬁfeﬁﬁ&%ﬁ/orﬁhi;&véyc%ﬁgﬁhﬁ@s thginu $ioAgakbubiot ecm'ba&@los °C, for
uch pol yner ases are describ for exanpl e

itehfrsepgails tggabmg ergn(l@&r *ﬁ)ﬁ)%}/@féﬁrh@r"ﬁﬂ% denaturation, the nuclelc
aEM%@Q@dIB‘t o MRAsle Mndd f@%)lﬁ'ﬁ{easﬁ le, uPB8, fZlggxam%vle, single

(Th rnosrpho afrj canus DNA pol ymefase), b5, 7

d N4 or PAYA Vigeses-DNA pol yner ase), 5, 674, 738
(Thernus speci es Z05 DNA pol ynerase), and 5, 407, 800
(Thernus aquaticus and Thernus thernophilus DNA

ch. of ich,i rated herei
SRR e B iBhes o) <S5 e Belef e T AR Fbhe Bigies
nmhq&tssartd kitssofftlod i 1nlvmrt&rrﬁa&e ihgle Sﬁﬁmdﬁdr}@uﬁnmﬁmwﬁ itgses.
t her,mo L rase 15 with. reye 4
APERIRH, S8Shen BE IRLPE Pl 2ertrhtis ol gvGed s etpt an
uNesiplihiedb@l %éﬂqmé B6¢ew@D8f the mathObviral éeno’imﬁ@ 26V, transcribed

i iAGParaRe iR Pt bybosiararuriate ette. dreribed felow,
dutbe tiiaeion RN ecim fINAI Vtrhbmdﬁkaddlﬂsﬁﬂnéhé&bhgﬂ pEicaeb de@tticd@ith the
ctedw.th a primer and a probe under

pﬁ?ﬁ??ﬂ%ﬁ%PPgﬁﬁﬁg%ﬁW?? s, which enable the priner and
probe 20 to bind to the nucleic acid strand. In
certain enbodi nents, two priners can be used to

1ePhtE¥icLBg ¢ UQ Li e&e&‘%drgi\IAl th ?(W’Eﬁbc ﬁ(iie&ktea as A BNIANO

prinmers can eCte SO t elr re
tqyxnrsliaiteifglnss a’iuohgsetrha:tmuah descnbmi z{bo&é,@rshﬂ:]klNF\hﬁh bamrsed asa

1 after—
R e P RIS AR ot bR PR e e
e@bodpﬂlm tite) RNﬁamn betwectad thﬁm{iﬁﬁffgﬁmrlgg@n into cDNf‘;j using
t n t he.ot r t.o a a ie
o IR Br R R e e Pashstn e e e
delsepbexblaﬂamm atd’}&lrﬂleﬂg‘imdf—smteﬁéoﬁﬁmhl embedhednie dn dt]lﬂ@ t wo
h . of th r ner hensel ves.
BRI R LUR chE R Rt Py B TR DN AT S st of o
ptcﬂEnar&i thiae thet df’lilN@ podithlcc)tarﬂfd deedcted debrdfigrta fﬂlﬂémﬁﬁﬁbﬂ; of the
cont n reater chance .0
uf BhSoRoiniil ofer G A Bl oo RIA sGa e SR G el Haahe
prffseﬂcremﬁa ptbl:m gimutmh@ruslem@chﬁnrcgf cIIV A bigat @it sub3€queht]

ARHESH PRl o P acr bR MbaR g ke

129104 19684 d 2thPGldHeRR d¢+BOBR&6In.

Where the RNA is reverse-transcribed in the absence of a probe, the RNA can be reverse
transcribed into cDNA by any method known to one of skill in the art. The products of
such reverse transcription can then be detected like any detectable nucleic acid

according to the methods described herein.
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21646 WO-KN 61 The prinmer should be sufficiently Iong

to prine the synthesis of extension products in the
wpe@seyae2 of the agent for polymerization. ThePE@REP1004/003356

| ength and conposition of the prinmer can depend on

many factors, including tenperature of the annealing
1SN RRN source and conpos¢ gion of the priner,

proximty of the probe annealing site to the 5 prinmner

annealing site, and ratio, of primer:pro
Whsre disBNA isgisverfeofrarserbesd i@ the Brssensgiohy pa%% he RNA can be

| Y

re&@/%? o F&}Begfb taﬁﬁ\lﬁ%%g%{oula‘}t ?sié@g)oé’ 13 Hﬁ&é&% g&fv'n‘}?ﬁlt call Ee RNA

talns nucl eot |
agd terrqalrate ﬁmEﬂNA sfren synolresiso Ae witlhcilldutowmge SNA p‘l‘)henqrasermn@esm
a(!m%es s%cﬁ %'}%rﬁhgsﬁsergé&yes Q?%Je?e%? ?gel[] %mtn(e)r 38%11 a?stthg{él fcnbed
hdmml éB&eﬁ)NA@OEmdraqerthmn oaRIN4 iseteauilad 1stmefeeably thermostable,
sontzlgf rshtu?tlple gycf e\é.ﬂﬁ Sgnnpurgpgr? 51’?([ %I\fAO ﬁthe&ﬂ and ?é)cuﬁ TWIt%Ollt (ilestroymg
t}feq:q)%enneseofFuttﬂner tlmﬂﬁNat;mlyrbemsemssd forheveswftfamcrqrttdnycan
plfegeggbglg?ﬁmé}% gersgzregﬁ@\e ) Igvﬂl‘xhélg%nﬁ ra%pr% a ol h%lr ses ate described
ing ﬁndaxamplﬁU NbateobNpS. e A5 ycmmothermmrﬂgén'ogenformans DNA
PLERES 3053000 PR M ORRiaed: b, BOSC BN 0L (i
pdlbdusadIdAnlendrhied, 564,768 r(r‘ﬁhemn bpecies ZOBVDINA polgmerase), and

SRR B Bialfiar i TR B PR oL IO LOR e cach of

whidhiieinsorpwyated béngtheby refesdrice @i itomtanyy ieaddities, méhyds and

P SO G B AR M bR S FABE R TR B B R o erase
Wheém&ht@shWrdmhcnew ztr@ deseeibadi o BiScPatentNo© 5/563,517, 5,561,058,

SR e BOIFEASS 2R AR LB UL ity

rdeeaceshiapdtifarom the prinmer based upon the tenplate
of the detectable nucleic acid. It is possible for the
pol ymerase to bind the primer and nucleic acid to be
det ected before the probe contacts the detectable

- WhethesiRNAer BN/ dhedanaturedipeclele pad gemethis teemrcongasigdowitlna
H?&F 83 8 Brd¥eQRRler hyRARIBRDAL 19&11:16‘:34 SRRchBbblk @llleepl‘ﬁ&ﬁgﬂ Al probe

rne extensi on are per orne as In a
t%‘?léfié@ tecnupler dsib gerng: Ingatadn s pé@ﬁmt%ﬁveﬁrla@wn@edlsed to

aljﬂ 1 Vi’he Acaek Q&IHQ by suéhterﬂb%duﬂérﬁg QB@{Q}JI(S%t Hihels CELH Be QP& 50 that

dize to th nucl eic acid ect ed ore
t}mr rﬁ*@twe mmua&ﬂgﬁbe nhdeipadig m‘aﬂrsagle thse gh mstens&ownmd@t:y

sﬁfthefsﬁg@ o6 )é\fn aft HE] &tgﬁslloclt%ﬂoldul:{}a ﬁﬂe& frggﬂtsbt@mplate

enp oye to e nce t od t
(aintrtlerhgm i cgh zervc 8s & wélpépéc &g tthbedensin ofithe gfclslmplb@lfeweweld an

oRBIAE! pr30uEpIreRBACNRhY TRE Bl Hnd £3A1 e%E‘ﬂd?s SHBL Bhoth of

gl on, efore the polyner att
thgngqw@gﬁb@twegoﬁ@@wg dringgss dud thp dength of the two primers themselves
pol yneri zati on-i ndependent process. For WD 2004/092412
PCT/ EP2004/ 003356

Because the complementary strands are typically longer than either the probe or primer,
the strands have more points of contact and thus a greater chance of finding and
binding each other over any given period of time. A high molar excess of probe and
primer helps shift the equilibrium toward primer and probe annealing rather than

template reannealing.
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21640 WO- KN 62 exanpl e, short prinmer nol ecul es
generally require cooler tenperature to form
wa@ adoitiogd4ent |y st abl e hybrid conpl exes with theP@IEP®O4003356
acid. Therefore, the probe can be designed to be
| onger than the prinmer so that the probe anneal s

zqggfﬁky?&ially to the nuclehg acid at higher

tenpera es relative to priner annealing. 5 One can
| so use_ prinmers and probes having differentia
Thﬁé’mwr sBewld b sefficisade tpngpo arinterthe synthesise@bextgrsion products in

tH @Sict bPthe ag%{t é@gl}?ﬂgﬁgzagﬁg @h@@&cﬂéﬂ%ﬂ%n‘& IEBﬁlggfﬁlf?n of the

e gr eat er conseque
PFWW&IP depeasion; mynyt fagiers rrehpﬁmgrempemtmerqﬁ é\hq amieyhng'neactlon,

sGAdL LAQ E@}Haé/satl@rpgfas g g{‘m{e? ﬁggﬁhil gﬁﬁ&?ﬁg sitf to the

derivati ze corp
pmqﬂfengeaémg prtea pad ratip @@arumr Hrﬂb%¢qnl¢e1rtr§roelatP®r example,

et ot Mok nb D aR TR R: BBl B

cemalre @bﬁutdédir(r mlerclreouql@ﬁ 2Khoughdt thap contein fewer redoteasekotides.

%%?%giihﬂgt Be&ukﬁ%‘&gggggﬁﬁeng%harg Tt@ v&i VQ? gnrheGal gbbtﬁli‘l% %gspectwe

SHW@bﬁpdrgﬁedﬁUydup erence inits entirety. Further
the tenperature of the reaction can also be varied to
take advantage of the 15 differential thernal

st.abi.lit f the prope.and prinpr. For exa
BB P m RESR AT 48 e oRtta PR, FURpeRT B Srand of the

ndelsielacide d'ha Beveers h&td fof a&rlet Ofe G %ukﬁ&uﬂﬂﬁ@@n@law %’t must

i nt |emau3tamaaf [ perrriits probe but
bR é‘tﬁ%&re?%?q%l? AERTIGE ) ﬁl"'%%‘ﬂ?\/‘/\g‘v/%él dize i thedrresneniper sippfeunder

thieehpedprivie fe@ctﬂﬁf EBrditiisMBlonaBR{Arh A hdses WP fBGELR uences can
extenS|on h, nDIa excess of probe to primer

bg beEréﬂrrP%iilrlEPnt AT 95 Ct?éte Sbtheregdphpldhe pEmearpyided the primer

rétafﬁ@ Eufﬂh@ﬁiﬂ RehdémbmerigreiaeitbRhfe sia b HBA a st%BfélHu lex
g% ncentrations are typlcally in the range of

@%n%cqmﬁlégleﬁra@ﬁ BrCleatids sednenpes b draprimers maydnclude

r&ﬂﬁ&ﬁ)ﬁteh@}rh@ﬂtes WAhG BonlconpRiedbly Yiublestide stqudichs M preferably
Tenplate dependent extension of the ollgonucleotl g

_ngkatghe p'epdiod theqritngized by a DNA pol ynerase in the
presence of adequate anounts of the four
deoxyri bonucl eosi de 25 triphosphates (dATP dGTP

CTP and. dTTPR) , ar,, anal i scussed

i Bipbe e PSR ol keI GhAGH © S° oAgrd Sear e phbmerase
bafe mmucaaieacscaaﬁcspnmer ald beirsa exten@&ré Rk R &iesdid@rand from
ezystem Su tabl nerl ing a % ts re enz mes known
th Cprbraerehe? upo& ﬁ‘@ of éﬁzpcg cga possible for the
pslyﬁiebaes t@bl@ﬂdh@@‘iﬁl@ﬁ&]d heldc adi®todbe d&é&t&ﬂ%@o@‘%ﬁé Miob¥ contacts
Su |ncé for .exanpl e, Escherijchia col
tft%rﬁ% %1: leqds Lf‘?rrér isseraPREp AR FepsltpAecreased probe
frﬁgahyﬂimﬁ@‘s&nleﬁaﬁhlk glésc gleeatr Ixﬁ'&reﬁﬂaﬂgﬁbh dfe rmed, as in a

Ql nerase WO 2004 9241 PCT/ EP2004/ 003356 21640
%@1%%4 I¥aR based 5" nuclease reaction as described below. Accordingly, it is

preferable that the probe hybridize to the nucleic acid to be detected before primer

extension by the polymerase begins.

A variety of techniques known to one of skill in the art can be employed to enhance the
likelihood that the probe will hybridize to the detectable nucleic acid before primer
extension polymerization reaches this duplex region, or before the polymerase attaches

to the upstream oligonucleotide in the polymerization-independent process. For
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Thernococcus littoralis DNA pol ynerase, Thernus

aquati cus DNA pol ynerase, and Z05 DNA pol ynerase.
wao-eoohexs12 t he reaction conditions for performPQI/ERR04/003356

synthesis using these DNA pol ynerases are well known

in the art. To be useful in the nethods of the

_-hjivention, the polyngéizing agent shoul d

possess nucl ease activity that can 5 efficiently

cl eave the oligonucleotide_and rel ease | abel ed

efanRlrehey psnariaelealddcaeelipreauirg Femlen tempergiyre & fopmor
sdfﬂ@'i'eﬁ@fftﬁﬁﬂe 2} rﬁgexe-m\ﬁt}ﬂ'h@ gﬂ@ﬁ:ﬁ aelfd q‘ﬁ@xﬁ%&@ttﬁg $tobe can be

are consistin

d@ﬁﬂ%@dd@ be bmgert tlhen pbei me@@ttbﬁstgo ﬁr®teraan@?és prefgpndigllc tasthe
Qflef Ak i bSnealthlh. ch can
ncoﬁSigtag¥ a nigﬁﬁgé ggﬁﬁgﬁg%éﬁgﬁgpanémgﬁggo-

nucl eotide fragnments. In 10 preferred enbodi nents,
repeated cycl es of denaturation, probe and priner
OmigRedbls6 gse pramelrs phd @ecrbee kieng tidfarcanid] thkeril 3@biley bisbé upon

t obe c erfor , resulting.n xponen
U ORHRHOBEE GBr ittt RSP SU7Rt FonBF FRGH b B fereater
Gp@lcﬂﬁﬂeﬁtﬁﬂﬂco@é@@d’m@m drédtegbeahdlstabllitpthahabebisher. Alternatively

ments. Such rep d, t her mal ng I.s 1y
OkHEAROTIT o GrHEO BRI B by et Gher e g EN B ases nay be
i{cBFJrateSid tbipzinedit oﬁ})’x@b@ﬁo&éﬁltﬁﬁ eltheri@edt@ JrB€bsdr@hermal stability

achi eve fragnment a s ficient anmount of 1t robe _to
Ha?ogwar{@amgﬁslgrstqr\?éo oA SR COPV@UOHPHSI% & Examples of

st iflodified e othedt@edaed ot &erWaﬁ%ﬁa&esﬁﬁ%d@Gﬂ& inve.s. Patent Nos.

611 8{% 2azneos el 3pd 3 %93 fipch ek ubrtbShen mcorporated by

réf%héd ib i@ enitegpal that is several orders of ngnitude
greater,than a negative reaction. In certain
preferred enbodi nents, the PCR reaction is carried out
as an automated 20 process which utilizes a

Futibemtettabperagnz pfréhe réastivhican psobessictilie takeadvantage of the
dmegénlf{a?theismal ¥a%|1lfr? of file %lﬂ&& a% gﬁ‘ﬂgéru rPlog gxa%qug f?l?ov%ng be
deméumbyn ef bigh agaptammrfd:l as Fiiesmbncbahove,dha reasmvrutanatraenudiayed at

B amﬁt 119&11%5 :E: nq]geg%?ﬁ ev()géll'l ng%hﬁ% §pg Fflte ?%ise)ll '%%’t?nﬁg"?aiowed bya

ﬁirthEI tempastuee reduttygn ©A)ermittroheriagnedimgiahi sabsequent extension.
designed for use with a thernostable enzyne, may 25 be
enpl oyed. In certain of such enbodi nents of the

invention, the nucleic acids to be detected can be
Adngh molas gxgess efiobpoairaersongerdetion can plye bapwrde preferentially

fﬁbppﬁdlﬁgcﬂﬂtﬁ?é’\ﬁ@b@%efo?eeﬂl@ Sk, Sfch ﬁ@b@f@lcbﬁt‘r&ﬁiﬂts QfE typically in

product arate reaction. Alternatively,

tHe Fangs of abef 2 A0 kighcahaihe aerPeiva REer FRRFenHatio which

13?%@ @5(3‘X1¢1éMpr obe, allowing anplification and
etection in a single reaction. 30 Tenperature stable

pol ynerases are preferred in this automated process

because the preferred way of denaturing the double
Tsmphutetdebeaxderrestensiopod theatligonscldytide ppios 3y istcheabpzd by a DNA

219/91%495% fite p?gzéc%%%ogéc{ugpesa?ﬁ?guntg 3649 four deoxyrl%onucleomde
triphosphates (dATP, dGTP, dCTP, and dTTP) or analogs, e.g., dUTP, as discussed
above, in a reaction medium which is comprised of the appropriate salts, metal cations,

and pH buffering system. Suitable polymerizing agents are enzymes known to catalyze
primer and template-dependent DNA synthesis and possess the 5’ to 3' nuclease activity.
Such enzymes include, for example, Escherichia coli DNA polymerase I, Thermus

thermophilus DNA polymerase, Bacillus stearothermophilus DNA polymerase,
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to a high tenperature (about 95 C) during the PCR

cycle. For exanple, U S. Pat. No. 4,889,818 discloses
w@200ep9R$ENt at i ve thernostabl e enzyne i sol at edPE€T/BP2004/003356

Thernmus aquaticus. Additional representative

tenperature stable polynerases include, e.g.,

N4 WRY.xIES extracted fromtpe thernostable bacteria

Thernmus flavus, Therinus ruber, 5 Thernus

her mophi [l ys stea thernDphlIus (whi.ch has
II Lermeasts 41%%@415% Yra%rafee ‘fi’f’?‘ﬁ%ﬁﬁ‘f‘tfﬁﬁhDNﬁd’Q%Yfﬁ%fﬁ%@ and Z05

DN A& peHinerdsee FiittBer, BelreitSion EHRAIAYSEs fod PeFSrmind MEVA E‘ﬁltﬂ&% using
littoralis, t hanot Rer mu

ma, . Ther nococc
thesp BOLYRISERSB 476 ot kngwn s st st eihe, mathods of the
p%&%hﬁnvéﬁ%)on, R FeRe G0 AR0NEuldGRIs{Al & n%&\%%?%ﬁmty that can

t her nost abl olynerase can syrnthesi ze
efirentls elshe tée olig@rusleatid Rl retfaedabaded FagnoertOscdothat a detectable

%@%ﬁg&fgﬁggg%&ﬁhﬁg bheftgq et hods of the i nvention, a

rase t can synthe3|ze DNA from an RNA
tenplate i.e., wth reverse transcription activity,
should be used. In other aspects, the nethods of the

Trhre @s&diictd JTHRNSyneHEsiE ark @gﬁ@; B6leti88L ohSis thé ¥en@late strands
unt .of a nucleic g;l of . a nenber of the Japanese

B ypen gLengion iraads dypsramcts P s gmtbesinreprabs fagregnts
M@d&onﬁst%fa@ﬁﬁﬁhﬁ@ﬁﬁmbﬁ@—c Hi-andasigsessdddpiad Habavssi ;

g. 4 g and t he aqgc%# of .f| uor escence produced is
PS eed TRimeREs: IERART Ctstes of derbuadar e rebgansprimer annealing,
afdl phibdel eendiyn any clE@iaE@@if thOpMbe oh POBer@irnildl tesultifg H‘ e

art wi.thout |jmtation. ertain nbodlnents

CXRARSAEGFfIavlREeR ehibe a@ﬂhﬁei&gwﬁe@@e@ by the primers and

ﬁ#drfehﬁﬂ_g‘éhérﬁtléhﬁf UBd e REShents. Thich réﬁ'@atéﬁtth&fmal cycling is generally
uor, eg@ence can be conpar ed to t he anmount of

kflea iREEaHcs tenpely@arasy cloen reagtini (FOR)r Subliciesn cycean be

e tofa@Rietd Babrhént AIsEfRIAPIN RS JAEIBDL Bishi
prea entga dt ag;t be rs;‘gm?et'rn%oas theggggctloﬁ ﬂﬁnﬁﬁﬁﬁuwe

IPEHPRY hedbRntRleicheIdda bsIdategiet ks RIeseRbWrPT ReARHYe reftions, L., the
nideicatid ta bk dettted i RITPRLse A Gélferalﬂ'ﬁﬁ&@ﬁ% r@zﬂ:%%ﬁb@hl &xhbit a

Viru serogr up. Alternatlvel e anount

fﬁﬂﬂéﬁﬁé%ﬁﬁ%fé @ﬁ?istgéﬁlﬂgylttl%rﬂt%ﬂlé%éélﬁgatWé rr@tcvomsan be -
conpared to a standard curve plotting fluorescence
agai nst viral nucleic acid concentration. A 25

t t Fi
I%gel%&?ﬁc’ ?h‘ge? QUI S c@ en ! q&ugﬁg%ﬁ}%ﬂg gse%EH%‘ lﬂflr?{s] aB:agt‘%E'neated
pmyesseitictactilizept tlaarmestbblle emfyni(ide dn Jlaip %lﬁﬁﬁﬁ tgaﬁ&bdit&l ﬂnbitﬁre is
' [ U. S. ,Pat
B S B e e DRI o St
sﬂ@p,twehﬂreh‘}kziﬁ;v%gehﬁg gg@&ce%ggiﬁcﬂ%muhﬁweohsli Ili\lﬂtéﬁﬂrﬁner\@pendent
B SRETRShe I TRLTelTs RER BB &7 O AP Rl Tnc.

P@‘ter‘[@wy, mpawh]sh is s@anﬁcﬂﬂa Idedigreed Ser @grwdttpa tTiaﬁhodﬂSlﬂe E¥§me, may
d ;A Probe | i.tion to.th

behebRhEs TrehRem oot e QeBlE i RBiohpe At g acids tobe
détaartt:dhean tpranplifed in the absence of a detectably-labeled probe, followed by

detection of the amplification product in a separate reaction. Alternatively, the nucleic
acids to be detected can be amplified in the presence of the probe, allowing

amplification and detection in a single reaction.

Temperature stable polymerases are preferred in this automated process because the

preferred way of denaturing the double stranded extension products is by exposing them
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ot her net hods can be used to be used to detect a
nucl eic acid of a nenber of the 5 Japanese
wep@efpbai ti s virus serogroup, as descri bed bePGWEP1004/003356
certai n enbodi ments, any nethod known by one of skil
in the art that uses two nucleic acid prinmers and a
2 Wik kRElI d probe to detect nucleic acid can be
used to detect a nucleic acrd of a nmenber of the

Japanese encephalitis virus sero&rou The nucleic
te @ pighiempeiatire [APoPE dbYe) disinerthp BERSyee BersexampleaRef. Bap No.
458@9 8‘P§ dié@l@&s h@eﬁ@één&‘t‘ﬁ@ tHePmBRLHe Qn%})ﬂ?é'molﬁt@d %?n Fhermus
he art, wthout limtati
aﬁlmﬂcw .f%%élﬁl@ral repEEseRiabHe tempsratre stable m@@aelta@ﬁs d@ﬂ’é@ﬁ; e.g.
pr}‘l?neYés@@éxtﬁHféH o el tﬁ&nﬁ&?&lb%cte%a@ﬂ"h’er B¢ ETv’%gmnus ruber,

hain _reaction (PCR) 't gase chain re ction
T&Qféwﬁl%nu)ﬁﬂﬁén@@llws @8@04’%?@%1% @vfsésh@@zsonmfhat lower
té;n:lﬁ’ég%% %tlrﬁl@%hg@tﬂe%t%@% gﬁg® ?Q%F‘ﬁg @Acieﬁ?tﬁhgﬁﬁus(rbygﬁs,
Tgﬁmqtepg’amrpt@w (Tf;gm;écew; kféqralzs@Meﬁ’panoﬁ@@ng fervitiess,dgdBygococcus

fbg‘%IZS) ( S&Q&%erﬁ: ]1-?]0(11!19@@ AMS&%edP%%E%QH of gmese thermostable

‘transcription

P erc’rSPt%@musmt mwlaz) Arfroraen ANA templetei Whekg e Bbidoinolecule is to
bgﬂgt‘;ég’é(li gé&%rcﬁﬁg%e n%_/éédggds%g%e %'il , OYII]UCPN gghxgrase that can
swihesasd N b SrosamRpIA Epkte dr. WINASBAe tfadeeritiom achuituskould
baai6313):91-2 (1991), rolling circle anplification

(RCA) (Lisby, M. Biotechnol. 12(1):75-99 (1999));

Hatch etal ., Genet. Anal. 15(2):35-40 20 (1999))

branched DNA signal anplification (bDNA) (see, e.g.

I4 gial a@%ctéﬂthe mivtods 68iHe pr&deptiasentdndhn 311;5 b8 a%d(tla%aﬂ‘alfy an

and a. Re case z et al. lTe hnol ogy
a%mf&b?ézg L%fl.%cs%& Sie ésl@sm&r tg ¢ HPaugE! ﬁn?f-’B ity serogtoup in a
saple] fydRE nRethatsl £5G Rk @fctRnB IBLHHE] aHVE i 1%%%& and
encephalitis serogroup and detecting the presence of

therraneiig oé fleorgedecappAuesdps ebatifindt Theamosntofifivbesseinge can be
Q@rﬁﬁﬁeﬁ g%ﬁﬁ Hleﬂ{m@ﬁmﬁ'pt%t Je b Qeifl & %%tar ﬁgl&gﬂ itdi®%on. In certain

sequenc at can bridize to a

b adivesnis ther a,m@@q@ §sqenwwamdﬁmmaﬁquwﬂmm@mmﬁter.

THR! SR bf f?l?cﬁ'@&@n&acﬁn Be LhMBLR g@ B a%)d\ﬁft %f At e?cence emitted by

quencher noi ety on opposi t € probe
a ki Pldraciiono Fﬂhgf:ontm% reastie if mrﬂferﬁ@atmfomed h\ethrthc kahe reagents
aRE hdhObarfle IBINSMEadiiBE p QewRh %CSQH% 1?[11 & known amount
ser ogr oup separ ates the fluorescent mmoi rom the
offrieheinagid 8hr msmbeyoidhe fpianegse gacapbalitinying s@ﬂ@group Alternatively,
tHd Q588 %?Hﬁox@&'eﬁéeyemﬁ@g b%rb ?é’s@ﬂ*t'rﬁ&etgtlgn BE @o%ﬁBé&%d% a
the nucleic acid er o
s‘féﬁ@zaré ﬁameﬁvul@tlg@ﬂ@@rﬁwpce amanspyiesh eudfncaﬁé copgppemtiponA
R BEf U0 T ot i AL it
APETPERRY N WBEE3EE! of2ma0budiKhe Beanasd e epbalitis vofus sdregroup
ey l?éot%uhﬁ?ﬁ% xgﬂr%hé?f U%kM A‘%Sﬂ?ﬁné}{ Puﬁlf%&&&{‘@eﬁ]o%?oossz 62 and
of " fo

capabl rm ng in structure
E@WP@%B@W&N%M&% 7%93 1elﬁ§| 78%andfl 1aB8ul ar beacons
maybe



found in an article by Tyagi and Kramer, 1996, Nat.

Bi ot echnol . 14: 303-308, which is hereby incorporated
whyompedrrIence in its entirety. 5 In still anotP&r/EP2004/003356

exanple, two priners and a probe of the invention may

be used to detect a nucleic acid of a nenber of the
zﬁﬂ@angﬁgﬁpncephalitis’serogrgyp usi ng nucleic acid

sequence- based anplification.” Nucleic acid
ust

equence-based anplification (NASBA) is a rob

a3 b Zféﬂfstl’ee Dbt A Mt e G AN erbar @b denansse
nucl Eneeraekig Ssroggoni e Use Pne QrdigrgfamesseAsd ddinbd i ti s
serogroup. I n NASBA net hods, three enzynes are used,
10 including reverse transcriptase, T7 RNA pol ynerase,

 Ireandllif¥asoethels’ digeabéd Rattiond @Rdctibd abdveNthRiB@HESn Fifither provides
a polarity opposite that oF

i ngl e-stranded R W t
ofE et Fa beeseq te Be Beedda dBRr eI ionaat 4 PreelerniAhe
5 Japredeehcepplitheidebashodp! ARNGbABEIWSe of a
target-specific capture probe bound to nmagnetic

particles in conjunction with a rutheniuml abel ed
detector probe and an instrunment (Nucli Sens Reader;
Irhieptvbr drebodimebtscapyabttbod knowadyonagf skill in the art that uses two

! e i n ence, (E , ternativel.y, RNA
nEUEhHABNRI S LESTAIRE blnekp dhlet 7 i et tastpq ged to
detecil nvickeir doid ofracherdbergfitind Japar aae eﬂmeghzﬁnis pirab&sodroup.t The

| f.i i on reactio S ,descri ove. .Further
g e S LN S
10 methodikmewmntto oae nfsekyll in the hitnwtitheutilshieationy Ferh plary amplification

e g RTS8 B35 B2 200 SR eR o5 ot i
re2@idnn@aiR) andtigabe bjiain @étion CECR N (skd 1S.SePitbde th)683 Db hatd

I suGh t.hods i pclude the 5' nucl.eas
o T BB TGk BB it et s, 1550
steme mipéaced estemhplifiet tiad 6SD A)c(WiglReraemail.i N feat Aoy 1RE. 28(7):1691-6

15 0 BB Al DRI R 1 LR PR meRiN oved

anppliftbetiec { Ploffenfer a/h ¢ @i Mitiobidl. BYSE£ise1 asiod); Widohingn, ef al. , J.
OB erion Ag s B P Rt 574 Saipoacboneg wmelitgtion

(NAGBA) (iContrhen,dVdruteG50@01 Bedl-2(199¢), ebltin@ €iréle OhpREGBFRERCA)

Pl ARRRLEA TP R A AR R TR S o

20 (1999 pRra20Red BNG SgraBampllfikatioaChDNA ) W s, IigbalRERE Y01, Cell

inc I, fer e inits tirety n ot her
P Saae o0 Db Reafr G R rnotenisre Seriferdis B/ Rimptasy 61197
(1288)).t hat uses a nucleic 30 acid priner and a nucleic
acid probe to detect a nucleic acid can be used to

detect a nucleic acid of a nenber of the Japanese
encephalitis virus serogroup. The nucleic acid WO

Onerarplof spcipariieds 6045856 nugleg40idWDakherderf ivdapanese
ené@%aﬁfi@&?ﬁgﬁgﬁé %IE]% g&%ﬁg&# ?x%sc'en%e & ?1@ g’l?lél.e{% algﬁn 'ﬁga gf’qeb% that is

In any Su .ooneo
25 ampleeidn baaren- t ch probes norteint aliargebfeco gretien regbnatshatane

hyBfidize to a flanked by complementary sequences that can form a hairpin. The

molecular beacon has a fluorescent moiety and a quencher moiety on opposite ends of
the probe. Hybridization of the molecular beacon to the nucleic acid of a member of the
Japanese encephalitis serogroup separates the fluorescent moiety from the quencher

30 moiety allowing detection of the fluorescent moiety, and thus revealing the presence of
the nucleic acid of a member of the Japanese encephalitis serogroup. Any probe of the

invention may be used in such methods with the addition of several residues on the 5'

ERP-PY.R FE7 N0 | DR S
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skill in the art will recognize that a prinmer of the
i nvention may al so be used as a probe, and a probe of

w0 b@siospsent i on used as a primer. 5 For exanpl ePCHEP2004/003356

nucl eic acid of a nenber of the Japanese encephalitis
Vi rus serogroup can be hybridized to a prinmer of the

g gﬁIthat iIs bound to a ﬁolid support. A

et ectabl y-1 abel ed probe of ? e invention can then be

hybridi zed to the nucleic acid to be detected,

apfl 8restdly of theipsabs thgt emrofpkillyn tlacarbfecogrizasas tagiableadifarming a
r I t lid

thB% s%tc{u\fg %usrtljgé? %uﬂfaﬁpet 1l1}rsg1%{]:h nanc g#g Igg ﬁ%%ecgﬁr gga&o?snmay be
inGnpriideby Cragi bed Kmmcrt 29516y Nbta Bedtedhnah d439b308liwtach is

ndi cating the presence
htaf%bg' ﬂ%oﬂ%&%ﬂgi%yg%:e%hcé itﬁ X e%)!l(rf%& ng probes bound to a
solid phase is dlsclosed in US 5,232,829 and EP 420
260. Anot her exanple of nmethods that use a nucleic
Iﬁ‘@‘dﬂljarﬂfthé'f%&aﬁfﬂé ﬁvd)ﬁ%@rstaﬁdQ%ﬁ@&t of@he PHEM R LmAE bEuQH t8 detect
menper of the Japanese encephalitis virus serogrou
|fw’6}c\ﬁé§1 affsanerakergt the Bpapase proephaitis §erogwu§uk§mg nucleic acid

séRieR@dBased WRpREEMRAY N RRLd é%ﬁfseqﬁéiﬁ@ b’é§edaarﬁ[5ﬁfﬁ§ﬁo:9 [NASBA) is a
probe of the'invention, that can é di ze

r%*?thf enghificatiggiterhaology tas ga s wsed &9 deted awclmzad efth mpmber of
HGOMBARBL éﬁéebhdﬂfﬁ @erbgro%pn AN rﬁ&ﬁodsT mep @&gp&g f'ecl*lsgc?,

are contacted-VA h a nucleic acid

InAKHRBENeisy E’é’b‘ﬁélPFatSF §F7\RN6§0§’@FQ§§G|€&H§ RM@@rH The final
Mﬁtﬁioﬁ%rb@@ct 15‘35‘?15@& SirQRd ﬂbﬁA Wﬂtﬁ ?HHI“?C%' %}é?&ﬂg that of the nucleic

present , he nucleic acid w

agiflite by é@ﬂe@@«i iiheamalifigd RO p@dphfecanémdpaﬁ&ed ¢hueggh the use ofa
trﬁ%@c%@élﬂgc%ﬂﬁ@ rpQ@oé‘EHLﬁl‘al’tb % &jghterudgsoﬁ?ogz}m&:ﬁgﬁ with3

be detect he conpl ex ca tecte met hod

rithepinm-libelgh detgetos quble ang ap h@t@mewwwpm ReAderbicdviérieux)

cz!qfhb&%ﬁn@éa&&@&éﬁtﬁﬁ&ﬁﬂu&ﬂﬁs&ﬁ@dﬂ) ' @lterggt'i\%@; gﬁfAanphﬁed by
_§%ﬁ0|p|tat|on of the conplex. Furthér guidance

Bioaa specificsilne dﬁgﬁ%mqep]ctprgg by mcb@mggx@plegnlambqahom heobes in
tl&rdrﬂiﬁﬁfcaﬁ&gré%t@&le s @dschib&l dv3 @g%%%%sgﬁﬂagge (%8 %é ﬁ’% ﬂéﬂners

Taton et al ., 0, SC|ence

-_ame prabes afgbe. lrale.anmmb e f@uuigg agddes by Qpzptanl991, Nature 350:91-

9@ a§@ RicISet ANEoA, P Q/':ho? 4ketnbls yﬁw %&L%fof%ﬁ‘{ﬁ’ areby

|ng circle anpl ification can be use
HB@H%”@E bYIﬁﬁﬁﬂﬁﬂnﬂﬁﬁnaéﬁkctlng a nucleic acid of a
menber of the Japanese encephalitis virus serogroup.
In certain enbodi nents of RCA nethods, a DNA circle is

lified by 30 t f
RN A S R A A TR o dprabedegrivy
abRR. AnBMRAELDIE 8RB HSRSHs iR §8Cim c@ﬂgﬁ of Mahdadsciffor

circularizing DNA are_well known 04/ 092412
msEReEPLHo 4708856 cephpbapsepE )P BEh two Phl@leafr of theinyention,

fdll’é@v'e& @? detfe&'iorﬁaﬁﬁp Lu% hﬁécg@&dlé?cgactnli‘@ntﬁv\ﬁﬁcﬁé ?@th%entlon Still

e toget er under conditions

ec
O&roﬁf PRAle Pagh egheds Hat mrlibe gpadradapted hlede pf Fdliat the art to

detect a nucleic acid of a member of the Japanese encephalitis virus serogroup may be
found in U.S. Patent Nos. 6,403,339, 6,329,152, 5,952,202, and 5,387,510, each of which

is hereby incorporated by reference in its entirety.

In other embodiments, any method known by one of skill in the art that uses a nucleic
acid primer and a nucleic acid probe to detect a nucleic acid can be used to detect a

nucleic acid of a member of the Japanese encephalitis virus serogroup. The nucleic acid

wirm e
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concat aner product can then be detected by any nethod
of detecting a nucleic acid known to one of skill in

WO b@4as4120i t hout |imtati on. For exanpl e, the PCTI/EP2004/003356

concat aner 5 product can be detected using a

det ect abl y-1 abel ed probe of the invention. O her
Eﬁ@ﬁgtﬁﬁkpf nmet hods of detecéjng a nucleic acid of

nown sequence are extensively described herein. In

ot her enbodi nent 8 RCA, a second priner, can be}
PXISES 4ngl prebesst éfﬁ%ﬁ §?C3F10Pé3t1ﬁé‘d@o?n@é‘t FSC gy §eEh me 0§1
KRRS04 QUM 18 MRODE RNt LiAnRtibA.| GAdek@amh &Hthdsh ﬁqethods, one of
sequences | resent i.n the circul ar DNA tenplate

skill utherst wil raepgpie ﬂb?ﬁ}% primes &F thsrinvensiosmay aljgde used'as a probe,
el EHb%%ftﬁ&ﬁv&%ﬁHMs@d as®pritsibNg a detectably-label ed
probe of the iInvention. Further gui dance on using the
prinmers and probes of the invention in RCA nethods
for detecting a nucleic acid of a nmenber of the
Fdapangds a erneleimaidi dfiaSnambbetf tisfapgiestigncaplyalitie Vifrﬂ)s,lsr&do group
U..S., Pat.ent 329, ..6, 35
el b PR 8 B At Sngrich Pt ikiinddo A A0 HibeEn )
dgrattelsit-1ghebddi prabé efithamveMBAHEBEEEODe Rptaidind to it midedacid to
b%a?tpﬁggg%erhlg%%rgggﬁ% gre &Fé/sg{hccee;o {1 15:1 ecaelég fuléé 3 ernatwe‘i)y the probe
cfohe/ariridaatthogwlid Rdgpensahiised to mp:h&ahenudﬂaaectldmnd then the

descrl a L er,.exa
PHBieh G %ﬁlqtﬁg%%élﬁgelgé br?cg%}g)ndlze t{m%e Ib%f 1Gnaéc1 E@ﬁslgr ndicating
t}ﬂ:(iﬁﬁieﬁde Sithagudéic ski. A ethiod ieng@probésbound to a solid phase is

det e r anese encephalitis virus

dis P&%’r &{?%?3? %ﬁeﬁtﬁ{%}% 2600s. “Patent Nos. 6, 316, 200,

6, 268, 128, 20 6, 180, 338, 5,716, 784, and 5,573, 906,

each of which is hereby incorporated by reference in

A%B?he? n;i;ﬁé éf rinlk{}‘loﬁﬁ{l BheL A Ee‘%'& 40 ﬁmeemd t&H&%

e art that us two nu eIC acr
npdﬁlmerld of hanenglzen o&ihslJarfapese engeplalits *am:msosetqgr@é:t isgolvesibe use of

ngllfI aﬁﬂocﬁesa(f#r g’lﬂlﬁlqﬂ ﬁgdy %\9&' ofi an§Bﬁ&§s, &huf b Ehﬁje?gi‘ O(P)fe of the

apanese encepnal | tis virus sero
mWhetlQrS thaiche hgbradizatoplifferentsregiontof dumutldipacge bqﬁttat

c?ﬁﬁﬁ]etnﬂz liﬂﬁgc‘fjtoL %‘3 ar? féh 'E‘TQI? alﬁ'f Egontgﬁgd”%{th% Lfelcwach“

I mtatio
ofk 'melmhen 0f the J @anewehtephaletwgmszserogtmlp tmdpr b‘)&eld@aratlph e

{)rﬂc‘ﬁﬁgﬁg qp%h%@%ld% csagldqg f'é%&'rq tﬂ? nfcl ?irc ag%rwﬂl 'Blrﬁiet'gttﬁe n of

In o n ex a
ohgwiueleotidesiattadifedgo rtﬂmmop@mcteh,@roétpan@e ]ermelphdan wé¢ight

c?:’lglg}ég ::d(ll:'a% g%l? ég %ét?#?% fﬂ%eég)g%pqgg &?xtb%%eg&eﬂ%ﬁlah& ¥leBhd Bfown to

‘ - east” oné pri conpri ses
ome hbdkilpinrthe ert o thonelimigatiei. rﬁnrrgr’ralnfdrmhﬂde@e@tmthﬂmreplyx is

e e
nhmawripdesdn icomnasfion Withghe pemeisand proleesaxfithe ifivepgionemay be found
irf";&e%‘%ﬂ%‘é alS %Hod @Sﬁn%%égﬁfs@ H%? do' 818§ O nt R 5, Yod 464

uencéher 'noi
6,495,324 6,417,340, 6,399, 303 and 6,361, 944:

In yet another example, rolling circle amplification (“RCA”) can be used as part of a
method for detecting a nucleic acid of a member of the Japanese encephalitis virus
serogroup. In certain embodiments of RCA methods, a DNA circle is amplified by
polymerase extension of a complementary primer. Any of the primers or probes of the

invention can be used in such methods. Methods of circularizing DNA are well known



10

15

20

25

30

detection of the fluorescent noiety. Detection of the
fluorescent noiety reveals the presence of the
woeeedaiaci d of a nmenber of the Japanese encePtEHEP100£003356
virus serogroup. 5 One of skill in the art will easily
recogni ze the use of the primers or probes of the
1B, @Wd%l n such net hods by gncor porati ng additional
restdues I n the primer or prg to formthe necessary
hairpin structure. Further guidance in _design and

in gheest:inp A insludes fps lexpnpledligating thepndb efa PATA eldcalenopetirer under
t
i i L R R
cA@r;ad@,mﬂelgoncg ca7 gendeglietected diy anf nle@h(wm«i)ﬁﬁetécsing emablyic acid
KnBGATHHE £di %1 &@Qﬁng&%%t h&leaflén eft) diflnbe, c%ﬁgam%&
SucC

exa rrp nucl el ¢ acl
Pro@ucy amb@é@ect@iwemaﬂ¢tt¢tsblwlarh91§d33eobrgcvfdhp IIIYamtldJ’E Other

Gy Zﬂngﬁl 80016k A8l: PR ASLIER S ATRLL L GRL L0 Dcensively

desreibpth abiein §n\ﬂth¢1§nd:@dugcrda pf RG4J :easecond preiedsandreaised that is
C e mer
PRyt HMahDELAH BiadRl, il b AR
amlléitgtlormfdhawqeﬁayem pesad in getaiicolar DINPS tetrrq»laepﬁhapmdgcts of
f rt .c
t&%%rgal?ﬁf@g 8:\%{ %tﬁﬁbe «.%te‘?i fo%lg(%rh%)llh nb}l \?s?n%?redetec%gb%?ibg ed probe
of thetiheentione Fuitber gtudarus en lumngm primes ahilipsobes of the invention in

MHetl*Q%?%dro(%tJCSB% % k’lgaellé%glﬁ d)fg ftr‘?é?npbera_g ﬁle& :)]?arlr'{%%]e eincep%a?%s virus

to a
S@r@gmsea}ebﬁ:fephélm ULSS Pstentﬂ@m) BP4it329, fﬁeﬁ@r%@,eﬁ;m @B, 6,210,884,
SféqEES 225( aagﬁltS?I{th%Q aLH Enal%)h% g;gﬁ‘bll Q‘&%Bg r\%?ﬁ%%&? each of
“ﬁ@@tmh@@bDHEQHHUMMdbeaﬁéﬁnannbﬁensﬁmytO ni ck the
restriction site in the primer. The restriction
endonucl ease cannot cut both strands of the

anplification product because of the |ncorporat|on of

Stillinpotheerapple plsughplettiads at the polymsdigetion-fFdep¢rident §'lneclease
rgacngﬁ] Qes‘eflb&p?oov@ r F{ﬂ? bthet esf pldifodl O%lﬁﬁl%ggt}))pe 3K g a probe

prine a new po gmsrlzal n reaction,
ibatgpmb@ iiyed oradapsed by ome off skilhie the¢- mantrddaécttaanecmbermfme Japanese-

eage@mﬁgewag qalog{o%gsa*ré a&gilbed%ﬁfb AR %ﬁ% 31d%h0SE hadths,

separ at es rescen uencher
6riBD 88,5, 7 o84 edng 1T\t ¢anly otﬁwhmhm lufgebyf mtcbrporaesblan@&rence

ISFL&hﬁgﬁgy the fluorescent noiety. The nucleic acid
of a nenver of the Japanese encephalitis serogroup can
thereby be detected and/or quantified by neasuring
the presence and/or anmount of fluorescence. Further 30

1§ bérehi 62 b OdinSe@lk S 6y @@a;ﬂaﬂmlmgﬂ deCALkiN M e F ThABHSs BRSInucleic
robes for use | SDA nma found.in Little et a

igpaimezt {hat canrapplifg psipic 2 ta 810 the npgletseions be wséd to

d@te&%&u?cﬁa‘ic 2dlof ﬁnﬁﬁl%eﬁé”f&he Hes@fen«l’?hﬁliﬂtls' Bl %‘ér%gﬂbup The
or par at ed ence 1n_its entiret

F ﬂ{lzefﬁv E 45169%%8% Carzh%wd\r@amuxb mgthod known to

oﬁ@ of fdl inekahp) @Lth(ﬂltml%tﬁoﬁ &€ b&HiAbn, B> ERTREN iPthetaBENil
Japanese enceb ?'ItIS Serog rOLf
recognize that a probe of the invention may also be used as a primer in certain of these

methods.

In one example of such methods, a nucleic acid of a member of the Japanese encephalitis
virus serogroup can be detected by amplifying the nucleic acid with at least one primer

that comprises a hairpin structure containing a fluorescent moiety and a quencher
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may be detecting using transcription-nedi ated

anplification ("TMA"). TMA is an RNA transcription
wa@ekiopl4ent i on system that uses RNA pol ynmer aseP@n@P2004/003356

reverse transcriptase to anplify the nucleic acids to

be detected. In the nethod, a prinmer of the invention

296 Wih-gnpromoter for RNA po%erase Is used to prine
reverse transcription of an of a nenber of the

Japanese encephalltls virus serogroup. The RNAse
mpiety wt the 50énd efithe swleculeadsenrporatior of therprigesyinioghe amplification

g&H%’&% Eeéaafa% ﬁl%sffu%gesg%ﬁ n‘fc{?#@ﬁ%% isk e1§81%9 qu)let}f atllﬁwmg

second pri ner
deimrvtecm oﬁihe ﬁnolrewn‘amy»zeejd IBsitectrcm\&frtheﬂmoransmrmptea&evealzl\ﬂhe

p?e%éya%‘g)rf?’gec%l%c ?(D C:i% ﬁ@?gl%nlé% (%ih(ﬁ gaggnese %ce%?%ﬁt&s%gﬁu% %edr Q gr oup
ORNAf skill mrs Srei apt erireamycrmdgh&eskb@meabf tlst pramet:s oirpe)blaNé\f the

&egggﬁ I H nliér?%@udﬁga? r?ceotrﬁ,p a?gg c%lﬁgnalsrﬁesﬁl uehﬁ& Ipéigx{lje?:o? probe
toforfivie @awsiah}elnmmn dtettetutee d*‘ubt)hexagxydm hmdesigmml selactboreof

n ain R
S‘%Irh O%Jlljﬂq%lls é\g% obl'e?n{agb{e opad 1{1# azereP %gt als Weﬁuilglc Acids Res.
2b ﬁﬁbﬁ‘%%ﬁmndlm Thtlnell eentl @dﬁ)O‘nN‘lick;lc Adids RNA?$H3TBALEAC 1 caanh of

dwth a the | ntion that has
been ere fm(go%otr anted By Bec?errfn(l:ﬁe e 1t8§?€1i'e%1' abel (Gen-Probe,
I nc. San D ego, CA). Such labels can be chemcally
r enoved from unhybridi zed probe while | abels on

YRS thei EGeFpR IRES MEMRIY et HidP6T: m'&lﬁﬁép of'tHeT%g

enbodlnents presence. of nucl eic _acid
en¢rphalifisias scragroupisan P lefedipd ugng Sirenst B@Blaéﬁnefﬁémpllﬁcaflon

(b330t edR% RAhoE 86 bhfﬂéﬂ )tagﬁle% @nct% ﬁltfgf\flrhp&roggrou]ﬁ nucleic

acri di ne-ester abe Furt nce 1 n usin
agids ﬁférd@teced@mceuwawn @f?esmglwmmclﬂd primer Vhattsasugises a

|
ﬂﬁ@fee?n&ﬂ§ g’f&iés% Q%ilfeﬁ?éﬂ'ég nid"ergr 26l e‘ﬁ%m@!&red res&?&%& sftk bdbarating the

twp E1isies] Ongof skjBingbe artsae easwy ecog:a@emw moeodafy 3®50f1tbs

pRRtLrBoriA8b A3 thEAGh R MPL&hn isp Aher eby i ncorporated by
reference inits entirety. 25 I'n yet another exanple,

a nucleic acid of a nenber of the Japanese
encephalitis virus serogroup can be detected using
Lilh &g asiplificdtioR.reddiios wed imeSQdBe pilifer 19 ﬁl@éiﬂﬁ&@l;ﬂff}f the nucleic

h
Bl O S D R D e mhalitS Ry e Blesece ot dorexample,
thio lET, théﬁéjyeﬁairbgratlhg €hd lﬁﬁﬁéﬂ ihyo t(th ahiﬁ)ﬁﬁgégganr@gw: Then, a
ne Sl.Zze 0O r oguc
DB P S P agick 1 Srabtistatcsite gp g R0 Thi

radeicioheddvhideagenanal dut boesdttands of the REABlLIAERDAGro@fct because of
known si ze. thods for dete ning the size of

a
i EFaPErAenat iSich (F4ndhERP A IHAR produce Kigtlly. ihecinend of the
plifRfr @feﬁted%ﬁ}‘ilhé ek Hene dsed t&ﬁfﬁl@i@ |a%’ew8ﬁ>’lyrﬁé}ﬁaﬁ§rp bdak @8, thereby

el ectrophoresi s, anong others. 04/ 092412
dppirriEp2iooprioR 8bthe s216dd todhadNCc from the template strand.

Displacement of the strand separates the fluorescent moiety from the quencher moiety,
thereby preventing quenching of fluorescence emitted by the fluorescent moiety. The
nucleic acid of a member of the Japanese encephalitis serogroup can thereby be detected
and/or quantified by measuring the presence and/or amount of fluorescence. Further
guidance on selection and modification of primers and probes for use in SDA may be
found in Little et al., 1999, Clin. Chem. 45-777-784 and U.S. Patent Nos. 6,528,254 and
6,528,632, each of which is hereby incorporated by reference in its entirety.
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O her nethods of detecting successful anplification of

a PCR product thereby revealing the presence of a
woresobee240f t he Japanese encephalitis serogr oupPCHEP200€003356

usi ng non- specific DNA binding dyes. For exanple,

SYBR(r) Green (Ml ecular Probes, Inc. Eugene, mﬁxoh

| uded in the anplitpcati on reaction, iC

:gfg%&g)t e detectlon 5 and qggntlflcatlon of any

double stranded DNA generated during PCR Exanples of

Is gepthepeegerle paypclsis acisofe membersf tralapanestiomcephalitis serogroup

Bay3e Bt find 'ﬁﬁné tl‘%ﬁ?br }%@n R e @hm H&Rmn );31‘ M’Angl ’]FMA is an RNA

|ncorporate reference in its ntiret
twrptw&%d#kﬁw syetem thet wseBNdy palpaptasthnsyrevmes toatnscnptase

t8 kinplifyl the hh@lef&‘ fabidb B@@etééﬂ% 1R r’thé"ﬁl %ngﬁﬁfn%p §6th@invelfon

i nvént'ion to detect a nenb
vaHcaproaates ior RNA polymeraseis @gerdcm pvran@reues@tramﬁmpnm of & RNA

o?@trﬁ‘éi‘ﬁbe'}l%&heq Z@%@s@e’f’l%e Buifld %%rogﬁ%%ﬁ ]I‘ggg}f\h%se %u]wtaré)g reverse

6, 329 967 258,
fl@nwcptasséhensdmadegm mwlmaeleaﬁngmmstrand Second

el dmie il S0 oy gt et ety

r@[vegqg@rallgcg lpt@qu RNPGB@YIIIQEW han mecogniakd thih prandter giayhesized in the
séd&ﬁg @H%@Eﬁcﬂcatfé{?zeg ﬁIaLﬁtr y‘ﬁg E}?tlés %IE RIG &%&scﬁﬁﬁcyn ?romkthf second

her enbodi nmen assay
Strw@i aFhe RNAtprodes can then e éetect@d Ioe Fan smechs perhplete for another
&H@ hybridize to a nucleic acid to detect
rfﬁgpﬁzcleﬁ%ﬁﬁ@50|d can be used to het ct'a nucleic
aci d-6f a nenber of the Japanese encephalitis virus
serogroup. The nucleic acid prinmers and probes

Tie RANTA pﬁﬂuttfbmlc@ﬂ thdnbeaRecR@dDyedH nRehod ISR 13 (fi‘l@bf skill in

such thod K to ﬁ{ Skl|| in the art, wthout

4 95 FRGBAT FPOSOm Rl if BRA REUEca8 RF FFteriad i acprobe of the

itWehtio. eﬁﬂcﬁﬁérzcﬁnlidt&ﬁleﬁtsﬁhk RBIA SodtiBecah ¥ @RTLRA wWila l?rloﬁg of the
a p and a pr.obe of the invention used

imyentioi fion B FosR LR R AT Achd et 1be Copelmbednc fm Diego,

Cﬂxaﬂtﬁ&}ﬁlabds e caihemacallflr@hod TR 8hh i diZed pISRARERabels on

lifis virus serogrou can be detected using a
,ﬁ? gﬁqua Rflé?g?ﬁrﬁ%lavén %%ﬁe?g%&%ﬁsqhzfﬁl@é&@?mémrebeme ofa

nitleicasidfofh n?e@nlﬁ&b@ﬂﬁa'} refe én@&olﬁhh@ﬁ&u@ér@r LBtk detected by
@I%h e presence of nucl el ¢

d I indi ¢
AP LR OF Hsrectifi e rsE b o BRBETHEANGE 6 vihihe primers

aB@pRGEOUNthe MvehlitRm TIPALSASE ARIRIIOAUS hetthatd m%emt&%l
e ese encephalitis

1 GO S G St b et el iy g, Weroal Rail 68 and

U @atht Bisk.l6,33511 66 B8 81204,350Q kach@farmiLis heRBy MCb%rated by
(gxtenslon reacti on can |ncorporate 32P-1 abel ed

FTEOTER S8 AEIELY- 30 | abel ed nucl eoti des. WD 2004/ 092412
PCT/ EP2004/ 003356 21640 WO-KN 72 Ot her exanpl es of
single prinmer or probe detection nethods that describe

Ir{% DOGet &%nple, a nucleic acid of a member of the Japanese encephalitis virus
serogroup can be detected using diagnostic PCR. In such methods, the presence of a
nucleic acid to be detected is indicated by the successful template-dependent
amplification of a PCR product. Generally, the identity of the PCR product can be
determined from the size of the PCR product; successful amplification of the nucleic
acid to be detected will generally result in a PCR product of known size. Methods for
determining the size of a nucleic acid, such as a PCR product, are well-known to the art

and include, for example, gel and capillary electrophoresis, among others.
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can be used as descri bed or adapted by one of skill in
the art to detect a nenber of the Japanese

wenpmepdeali tis virus serogroup can be found i n RCBEP2004/003356

Pat ent Nos. 6, 440, 707, 6, 379, 888, 6, 368, 803,

6, 365, 724, 6,361,944, 6,352,827, 6, 326,145, 6, 312, 906,
ﬁ62@$vé_%§q 5 6, 261, 784, 6, 173 249, 6, 140, 055,

6, 130, 047, 6,124,090, 6,121 61 6,110, 677, 6,054, 279,
6,022,686, 5,981,176, 5,958, 700, 5, 945, 283, 5, 935, 791,
(gt’hglj_gleggygls og&q;gqgmgggccegﬁg 881ph§gat10n5)fgg§ﬂggrpduct thereby reveahng

the 217&@@&3 dfa ﬁmeﬁﬁfér 3B I?pa%@& e%%;haﬁnﬁéﬁoﬁ&ﬁ)%uéhﬁi‘é%@ Qon-

é; 447, 808, 036,
sseez Db mémzﬁo;esef@r ez:ﬁrem HPR® GregwEMaiepulas Peibes, 510,

ggﬁe; ?tan b@ 1&37de@91§ théan?ﬁﬁic@@& %eéatg(%nl 8921%&1 llow)og j}he df ection
11@ @ag@ﬁcagsa of glﬂ%l‘?éﬁtﬁrarslei ONA generdedduring BCR. Examples of
sheBRbthRRd m ’bZ@cYuerig U @nlﬁjat&t% é’?ﬁ 38R 50§63 7’9@' &l bPwhich
hereby incofporated by reference ’in’its ent

ipEcprrorated by rréergis\ip its eptdeiced U. S. Patents dlsclose

net hods that can use either one or two priners, or

either one or two prinmers and a probe. The above

escri.ption,i 0 ant .to_cat e orize s\ thod
R B POofs Bt oy B ik s R ortatgMifi et (o tise the
pebeasrphed piobes @ﬁ"thérﬁrvsn@dsmw dieett b henBdr Sf t}BEIKq_ﬂ'Heset dhdépHakitis

GRRbBetod BTG & R, 1% A5L 0, Bact o

6, Y29 115,08, 20697 D 2383 485 60686@8) 6,052,890, l56040 366, mm:«mhﬁms 650,

TS A el KRRl SIE Y 00 el

waﬂe,ses@mmp&mo 1595 and>8 68195, Ba Bt wﬁedhtlah&e@{]ﬁﬁtsrporated by

F aV|v1rg§ S|ng a Probe 20 In addition to t

S i n&@?%otlng a nucleic acid of a member of the

Japanese encephalitis virus serogroup described

above, the invention further provides nethods for

16t fy anese

eﬁc eg%ﬁﬁglg??%é?l\lt;él: lrarg}é Sss r org)rvxglu Ffor{? all 1r? Ehe NE lil'ﬁtg hang single

nuclgisiagidpréreer. or phiebd ﬂhawam hybsidige tchanudem abd todetectttbeinucleic

—ag39h B D0 8 L RPO P R DOASr ZLERAER kR h b RR e M s

Skn@empt dhemacleic agikli griméns andprodoes detshxabedmésctmnma: hed 8.2 can be

n:

500 300, B 08l PHEL AU ShCo PR R8febE 1

addﬂ@@ph@ﬂﬂ afiskillvi t}uisir’swﬂbgmgmleahai ageirher of t]mft ilm&entlon may also be
r can _he. u

ugécﬁée/sca;/ﬂrﬁﬁé ?gfi 8 roh gﬂf@he?ﬁl'vgj L%Qg ? %Eﬁa 1%13% 1nacegca1él BT I'ge d&cribed

mgteedhal itis virus serogroup and certain other

flaviviruses are described in Section 3.2, above. WO

2004/ 092412 PCT/ EP2004/ 003356 21640 WO-KN 73 I n

Fcer t ai enboglnents t he, probes_ of the invention can

BESXRIMIS AR Ugltedcd @ membsriof fthe apairsn eresPllitis Y pesegogroup

caCbelgetedte Sriger id"iﬁltﬂa@@@ﬁh@ﬁl@r SRERRAAlh &%, SuELSsful
erta| n. ot her | avi viruses are present

serqgro
e 0% S 0y BEe brrinang HoU e Paes: Weraebosadiihe
nucleic acid of a member of the Japanese encephalitis virus serogroup. A primer
extension product that indicates the presence of a member of the Japanese encephalitis
virus serogroup can be detected by any method known to one of skill in the art. For
example, the primer extension reaction can incorporate **P-labeled or fluorescently-

labeled nucleotides.



viral sequences present in the sanple. For exanple,
the detection can be acconplished 5 using a dot bl ot
wo eooam92412 n the dot bl ot format, the unl abel edPCT/EP2004/003356
anplified sanple is bound to a solid support, such as
a menbrane, the nenbrane incubated with | abel ed probe

' ZHﬂh _gﬁtable hybri di zati on,g£ondi tions, the
unhybridized probe renoved by washing, and the filter
nonitored for the presence of bound probe.
Othgrtekphples afﬂpméepramer onpraby detgctigne methods Hgt éesw%@ethods that

%ml‘%g& af h‘%&? ocd btgcli By bhéofﬁ%ﬁf i the MRRY aSROM BEMBES the

rete catlons on Sin

Japendse anecphnlitishis ﬁ@rpzl@@psmbt teamdond].§ Pagspt N@ﬁe@/g‘ioﬁw
6 %9@&@%@%@%@3 b3 B9 @561@1"40% 8’%@26 350 18, %%ﬁ@%f 6,268,128,

d that i’s quite e ‘nunbérs
5 68pL7T¥h érit77,|§ﬁc9)kﬁe1§c0&5é, & 30,H4&, @éfe%IOSiOs@éZl,%]v €rlde6746t054,279,
6.920bsd, 1A 76/ 5‘8‘“7'06 675, 3430263 Dby SEGUAN IiRe82%, %'8%% 723,
5,881,867, <5r8ﬂéi92w51,ﬁ6@ 356, LISEAI2, 5,853,909, 884@Y2415, 8&@:&&7)@3‘306@36
Vet I qU I f
5 %&fﬁéb’ %37%9‘7 & 7% éflg% YRI@s §$§§é§%69§ ?Qizﬁ% 6'99‘55@ %4363,
5,697,691, S, 596189@5 57t1h5§3>tﬁ)$%1€@5%ﬁ' H3e8,584, 64636;;4&&1,063 (5 4t3ﬁ§77
X t d
10 5 A B R Re A ST B S TS T EBR 194, each of
whnthybherrdb)zmdmp@tﬁétctbw wéfn'phce in gs tlhtemtyr emoved by
wwasbj ng under suitably stringent conditions, and the
filter is then nonitored for the presence of 20 bound
Cglgglge %l&eaarbes ogg—trgfgr:eggeé]&? évu\?artglgg gﬂ;%;@gﬁgt L t ?alnot}se either one or
gﬁﬁfefst Bf eitledbfe 015@\% plirders BAl ﬁ@fro%p mHe%Bb‘ifeQ{és&‘%)tlon is not
695, 072, filed My 19%i' h is a CPof
malefetﬁtca‘;&gweeaﬁh awth%ls Oé&@ qtt’rqﬂea 2 gupieicagid upgggfor

15 @3NE, 8o YRnRat BR¥vided iR 3.8 2tene Al istfesiMbed Bs pRovidin 2 method
|ncor or at ed hereln by reference inits entlr
g E iﬁé ﬁeference and

ngsnpgpic BEd Eng ANEWIS RIUBERATH 8IS BICQFROA1S
e(rﬂ%lsedmﬁl tBX BARIeEs, gmemnaqih%%emehhen mcroliter

pl at e, thereby i Mo |I|Z|ng t he probe. Anot her exanple
of a nethod of using a probe of the invention to

detect a nucleic acid of nenbers of the Japanese
4.6ncepreahidsifer Nateawng adN1elioAgd afvdMeetbtaofitholapenese Encephalitis
f | avSerogtesp snid CertdesQihebBdvivirulds BsinPaPestte NO

6, 383, 756, which provides a nethod for detecting a
nucleic 30 acid bound to a nmenbrane, and which is

20 IDEIERYN IERERATAbEdeBitin el RIRACEKId &d&%m%&tdfftﬁé }/apaﬁ(é@e
2004/ 092412 PCT/ EP2004/ 503356 21640 WO-

engephlitis viua ppperoun datseibed ebayei the veption ﬁaééwr Bf-ovﬁdﬁé methods
fol YR8 aﬁﬁeareaahlotfh%lemﬁey%fth%%pa%%cgﬁﬁhﬁwﬁ%ts%g&p

usi ng branched- DNA- based net hods. I n su
apberafaimethepdnariases. ST hedhaiyses dbrtsan bodetprid aecprhiugto these

hefiRds SRAA &b dagHiIsetioRf3. £ GEMRNCE

25  In certain embodiments, any method known to one of skill in the art that uses a nucleic
acid probe to detect a nucleic acid can be used to detect a nucleic acid of a member of
the Japanese encephalitis virus serogroup and certain other flaviviruses. Nucleic acid
probes that can be used to detect nucleic acids of members of the Japanese encephalitis

virus serogroup and certain other flaviviruses are described in Section 3.2, above.



conplenentarity located in the central portion of each

strand. Wen the two strands 5 anneal to formthe
woreenex1t he resul ting structure has a central PCT/EP2004/003356

doubl e-stranded center bordered by four

si ngl e-stranded ends. A dendrinmer can be assenbl ed

1162 (?qﬁ@ners by hybridizati,gn of the single stranded

end(zW he nmononers to each gther while stil

IeaV|ng many sing| e-stranded ends free. These free

Igicagrie eﬁ@éﬁa@&s heigrobanof thainyertien wadirared to diteramipe viral

sedi@enRéd dTRuSleRlacls @Pﬁﬁnfbferstcﬁ%é ]‘3}6@1@8& Ske ﬁalgﬁ Qﬂ‘ﬁk ¥¢bgroup and

a

can, 10 be detectably-|abeled w tec
e P thileNYiruees srePTSsens ki 4 sample by éetarrmmmglﬁﬁmprobes bind to the

\JlﬂalTEehQ&ﬂcQP?reﬁx‘élt @?ﬁférshllﬂﬁfé P@Pék@m:pfé %%@&hbﬁ ngé &c&ﬂghshed

pro es of he i nventio mers can

g goit bisd format. Inghe detdipt formeth theundabelrdamiplified syrsple is bound
td8s6Kd ort&lAWs 2 Iﬂkn%qhi 'tﬁ’é"meﬁbgzﬁ'féqﬁh{@fedﬁﬁp? Bgelycfﬁl%be

as a pr eln any nmet hod known to one

ugyder ?Wawﬁflbé’hflﬂﬁ@thj"r erdlitionsdthe sahyhridzadqrpberemoved bpwashing,
dnd tgé ﬁl@&td'lé(m&fr&? ?Jrffﬁje ]I%\%%cg- Bf B IY:E6E Wﬁeno&u%tfbefe J%Bl?)?e% are

can be determ ned ut any su equent reacC
aRP7Ed wish p émglem@bﬁ, the dot Blet fayimst isorui@oaseftb Miany samples can be

1%&1@263% Hi@&eteﬁb‘fatulaﬁg oﬁ%hﬂ@fgq‘ﬁe gh? réd ﬁ}(ejcl Fcﬁ%eld%ﬂn q’leously

use of dendriners as es’to
IhmnﬁmﬁﬁﬁﬁﬂﬁI@ﬁnbﬁ@ﬁyaaaﬂEQ@i@ﬁﬂébﬁal|t|s sero"group
or _other detectable flaviviruses ma .e foundin-U S
Patent No. 6,261,779 and in Ni | sen et aI , 1997, J.

Theoretica 0 187 284, 20
elt (e5prpme ;&?5' tg tclgﬁwéq Bsg évgxen lagge( Fym qré o?@@%&n&pr(&es are to
blz%&l isd. "%aeﬁﬁéelz (Hlﬁf[ﬂot S&@nat 1&2«@}1&2@1&2{ Bed %@eﬂlﬁ%?ﬁtns a label,
ect r each o

sis 10(8): 556
ﬂé‘*nproge ishopa ;‘}0 L% SHRROEY (fg f?%?%r‘@ﬂ%‘%bif Pefyldf the assay
efthodsaifyhe @a&n@fnv&kméﬂ wei ds@'tﬁasafde dﬁlla,fbhtté&%@ SRk b BE

0 f ot t
B ggeﬂﬂﬁ?fg %%HQW %Q:ﬁl;vsggw:lﬁf ﬁan rlgléi] lim‘}gqeiﬁd probes are bound
thyrhethBese bad axpdstdi thBdibeleaBarifle %ﬂ@ﬁ@% réRelhtkRgent

AR Rt HaRH ﬁ&be@&‘&%épis’lg'@éée%%&% bywashing __

uﬁlﬂazvdu%blblyStrngﬂt @nAlRRE, A thhEltdrNY@Rh i hitdded for the presence of
nglnatlon with any prinmers that selectively

bﬂVB PEUZRF0 a detectable flavivirus fall within the

scope of the present invention. Any nethod that uses

a single prinmer or probe that can be used to detect a

B%H{;{h%lf(gliwﬁ?& thrd AQeRE 48t BTEMRELs g;In B c% r‘%ea anc cggg%rﬁw(%ly n3

enceph tIs virus séerogrou €scCri
nmom@@/l@@zaeﬂz Spmmmmmsﬁses%mememam 191, which is a

L0 e vent | to
0 SERLP SN 00 Sy DSBS e
533,889, edech o wlich is imsvopdrereddepeic by rdférengriaswehtirety. The probes
céx(‘?!éf&idcﬁéh ﬁrb%\(firgees&dﬁ El%ugut%%t Bgﬁi‘ fi qeexgr%% e, xt/vgic %Eiﬁecrtes tao the

microliter plate, thereby immobilizing the probe.

Another example of a method of using a probe of the invention to detect a nucleic acid
of members of the Japanese encephalitis virus serogroup and certain other flaviviruses is
described in U.S. Patent No. 6,383,756, which provides a method for detecting a nucleic
acid bound to a membrane, and which is hereby incorporated by reference in its

entirety.
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5 acid of a Japanese encephalitis virus serogroup

menmber and/or certain other flaviviruses. The nenbers
w@boothe24dnpanese encephalitis virus serogroup PCHEPZA41003356

be detected with the kits of the invention are

described in Section 3.3, above, while thg nuclegc .

fr-@t her flaviviruses hat can be detected w't

Zﬁﬁggﬁ\lf&gsmgf the invention are7t descri bed in Section

3.4, above. 10 In certain enmbodi nents, the kit

Tagnpthes exmplpregisleitacidef 4 mewher afithe Japargsaencephalitis virus

SSIRAU BRI defddfed s I%%?%{Phbé ENA ngédrPEéthQI{s Hg%uch methods, a

i nvention. In sone e
depABmenmomemst 1Scﬂf?é3t§#Ct¢d)@lcetW9fDNﬁétrpmdsrfbatsﬁham rpglob@§ sequence

c@fnﬁlé’rﬁeﬂtﬁ‘ﬂ?%éa% in tﬁ@fem%ﬁé@rh@n of ghcﬂ Qﬁraﬁm ﬁéﬂmttw[‘) RBands

kit conprises a first nuc acCl
appeal te firmethemepnpmay chetesultiog @lsr@cftms&@s B Dsrml double-stranded

centkr b 1356 L%% gt!rﬁﬂcﬁad% %er’\%ﬂtbe ésse%n%led from

hybridi zes to a n elc aC|
mpeERers fp S mdirmtion affles ngle stcandpd esds ofahfpmoneme(sao@aqh other,

e SRR 400 ShodE, SUSHSHNOHIRE ey o
i g segrgeespf my gthe SH@er OPIN@OBAS, OfSEQan:rDldﬁO./’G&cndSiﬁ@r can

He Qe{\égaﬁﬁnla§§§& \'N@%%Qr %4%%%1‘%%%%%885@% étgégop %?e art without

hm@tazt@noits desgieglabersrin coheection widGhEpethes af the fmientios.
maybe selected from e.g., SEQ 1D NO 64, SEQ ID NO 65,
SEQID NGO 66, and SEQ ID NO 67. In some enbodi nents,

T 5 0 AR LT B 2 g
bAIGw. I“Ig a’c\%ﬁﬁgg :Ddé\learnﬂ%caﬁ'E@u&eQ e r?r% 1@%&8&%&@0%&0 one of
ﬁ@%@he St B5ich el Qe dsiaBds h PIoBes Gy ditected when

iR ebdn oY 3 proeah Be Wedendline@fvifilet: Aidy su ﬁ@@nt MRtion or
né‘?fgé/ 092412 CT/.EP2004/ 003356, 21640 WO R I n ot her

Ehtioantish ai wdoldlplorcowgiars bybrdipation: Fyrbeupydansamn the

s@beoarandnBe GOAIIHHRAM s ;ﬁbb&% d@@kteaq{&qielé c@c{fb{%ﬁQeJn@e}\Q the
56, SEQ 57, SEQ'I D NO SEQ 1 D NO

J;HSIL&K%EHS@’%& CFYSINER Olath elgtil;iqt@ilq\ﬂ}Vﬂewses@lmsEzfommU S
Pb@nﬁﬁlo 6,06 §PrEar@fin mﬁe@m\l' e14iesE %Q&@tlmﬁ%&gﬁm@m tj’gg
S e a hucleic acid
gl i 2000 il s tich Koncitl St ciomE s No1oom, A Chere. Soc
1z@mlesrmt aﬁchWaﬁg’Et al 28998 BREH bR R qr@)fssalsas Ce%a{ 8 Which is
odi nent s, ﬁ) kKits conprise two nucl ei ¢ aci

hﬁggﬁé‘?cé’r-%ﬁ{ﬂteg RaePenee igdis@ntipitbbe for detect i ng a

nucl eic acid of a nenber of the Japanese encephalitis
virus serogroup. The nucleic acid priners that can be
CGheSPIRAE e 2f Wltllhrgcokgll'&zg t}(l)aft tltlehPGrobes of the invention can be used in
combination with any primer that selectively hybridizes to a virus that can be detected
with the probes of the invention. Accordingly, it is intended that methods of detecting a
detectable flavivirus with a probe of the invention in combination with any primers that
selectively hybridize to a detectable flavivirus fall within the scope of the present

invention.

Any method that uses a single primer or probe that can be used to detect a nucleic acid

of a member of the Japanese encephalitis virus serogroup described in Section 4.2,



10 invention are extensively described in Section 3.1,
above, while the nucleic acid probes that can be a
waeormposamn:t of the kits of the invention are deBCYEPRm®A4/003356
in Section 3.2, above. The probes can optionally be
| abel ed as descri bed above. In certain enbodi nents,
25@ vJlf:j_tﬁqcon'prlse a thernos bIe DNA pol ynerase. In
certaln enbodi nents, the the stable DNA pol yner ase
has reverse transcription activity. In certain 15
aonsperraitssd withe iobe oftbaprvenidon trsdetet pilen dafiviruses described in
selefontd 4 o nucleic acid of a detectable flavivirus
according to the methods of the invention. In other
enbodi nents, the kits conprise instructions for
detecting a nenber bf the Japanese encephalitis virus
5sero@iup. I n other enbodi nents, the kits conprise one
or nore containers to hold the conponents of the kit.
20 In certain embodi nents, the kits can contain a
i ventlo
hﬁgﬁg@ﬁ%}agﬁi’g‘{&s tgxg gpers o nqxgeélﬁgg Jvdde ?((l)trS] ttl%:ag can e W ea H%thtBlenuclelc
5 agflof h&panmwni:mhahtls'mslswmtogrm@rmémberrmd/cmmrtammther flaviviruses.
T}}g H&?r‘?detré Qﬂ anﬁﬂﬁés% 'eﬂ&rp%aﬁtls%rus rﬁgro%gr rch gX gete%ﬁi with the

e conp
kithofshe lrmtmbon aretdﬁ:emﬂxeéum&écaon BM{-\ahncmeywhﬂme naialeic acids of other

is d al ents. For e
O P PR S B PR SR er i Pac &S i SeShion
3ﬁréunﬁ1 degradation of the conposition, suitable
buffers to nodul ate the pH of the conposition,
suitable diluents to alter the viscosity of the
co 05|t|ons and the like. The kits can additionally
10 Inegvmin embedinsnts teddtosamses tarabgiohthegnreniion: Insmease
efBa&ih RS thAGt &RREIDE BridlRPY Lihe hﬂkreﬁgght Ir9§bmé b dditients, the

can conprise reagents to facilitate t O detection
kig comprisetgriomttaertg @ne REMOT el t@apé@e@h@@r@b@qﬁéhmmkuon
nucl eic acid of a WD 2004/ 092412 PCT/ EP2004/ 003356
21640 WO KN 77 Japanese encephalitis virus serogroup
nucl ei.c

PRt ke LG BN 8 SRS By T et vt B et
A_,h!jhh-sdlzeeft& aﬁuﬂﬁﬁ«acﬁ Q’IEQEQH(EBN 0-:6; M&ls‘éﬁ@ngﬁmﬂe?c £edd p8hdy-that——
R N A S E R -
a Fﬂglep(e greﬁtsieaﬂdnmp}he&n&hdldﬂ @nb ﬂUQﬁEtt @k p@glér )reedipkiging a
Py S e ke PR i S5 shRrD TR S diosropnesea
IIp NEXBR ISEQME WO : 88) SEQUIMNME Ok 32, BEQ IDMEO33YSEQ TOMNDS6, SEQ ID

NEESHEP S TSHAIR U0 SR8 P bbbt Bepor”

20 Emmmgﬂnnysplngers aiayd:@rstelaaed frgmae §28PQEDANORS4ASEQ ID NO:65, SEQ ID

nucl ei c aci d probe that hybrldlzes
N ShE TSR 16

F¢’acid of SEQ ID NO. : or the
conplenent thereof, a priner that

In some embodiments, the kits comprise at least one upstream and/or one downstream
primer selected from SEQ ID NO: 41, SEQ ID NO: 42, SEQ ID NO: 43, SEQ ID NO: 44,
SEQ ID NO: 45, SEQ ID NO: 46, SEQ ID NO: 47, SEQ ID NO:48, SEQ ID NO:49, SEQ

25 ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, or SEQ ID
NO:55.
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hybri dizes to a nucleic acid of SEQID NO :1, or the
conpl enent thereof, and a tenpl ate-dependent nucleic

wa@edod/opaiynerase with 5 -3" exonucl ease acti vi PQT/EP20A€003356

conditions that allow the tenpl ate-dependent nucleic
acid polynerase to fragnent the detectably-I abel ed

I id probe; and 15 b)_detecting fragnentation
zwﬁﬁéﬁect abl y- | abel ed nu%? ei c acid probe, wherein
fragmentation of the detectably-Iabeled probe
I pther embedintentsptheddts cempfise ﬁéemtmieemtreara@ndlombna dewnstream

t r
P e T R e Y e Sh D PR IR0 5.
SEQ&&N@eQ&@EQI&ED: 80 SECOHS DEu 62 v SEAEILEDI:6Bs of any
of SEQID NO :17, SEQ ID NO.:18, SEQID NO :28, or 20
the conpl ement thereof. Preferably, the

det ect abl y-1 ab r ohe conprlses a_fluorescent
Inréqrat 9fat%¢ﬁ%0\1er4?é?r OOty theki b%aéwecpé(mrrsspwdew acid

p&ﬂie&ﬁitq@bﬁa@m tbmal@rmld @m@f B NO®: O, or the complement thereof, as

g fsceln famly dyes, poly anquoresceln-fan1Iy
ﬁ@%achlorofluoresceln fam |y dyes,

counarln famly dyes, rhodam ne-famly dyes,

cyani ne- fanily dyes, oxazine- fanily dyes

t hi Z|ne ne- f

L e S0bARenltn B aT sARER ARG B A b B el ecid

pd}hesfor d‘etMg apme]fe&:rateﬁof aftherobestt elnt Japaies¢ yndephalitis virus

carbo resc referred di nent . of
sQoGRRant P REITE imertle P P a RO b ol
irfvantidveare emrrm¢1$ éescﬁbqimr&ettMn 3rd,j abbye, while tligrewddiesicid probes

i et refe elected fromth
t}gg ﬁ%l‘ll %’ Ell %Oég%(%ne]n t:bééci‘( | ﬁt%f' g}ﬁep orag,rgsdeescr%eg nli) Section 3.2, above,
Thobydbal ofr eroaslt}ebe”ﬂabded hsydeslyrbged aBéve. In certain embodiments, the

R s R D il lchesl B ko Rl PR G e
tlexapstakle DN bylytheese hhﬁe&ﬂsmaﬁsm’i})ﬂlc}hh&yﬁgy ﬁn certain
ani am

SNSRIkt 50 LN 5L o

ﬂmlmmamgjra tiRGhetHad0 0Athe d33h6on. ZIl:ﬁétﬁeIV@ﬂKNlﬂlgnts, the kits

e R e R R iRt e

s&lbgoﬁp] acothdr émoodiieatsgihe ifis edmBlikgOefoa Mhdry coiyt@Bersltowald the
h41ﬁ% %h cyl. Most preferred non-fl uorescent
Cﬂﬂ@%%ﬂ% t¥fies are selected fromthe group of
BHQTM 1, BHQTM 2, and BHQIM 3. |In TagMan(r) assays,

fragnentation of the 5 detectably-Iabel ed probe by a
1 G ALAL SERRARCHE LW ELLL A h LoPBY B, B5RpNRD a Briftr of the

nucl ease act|V|2¥ separates the uor escen
infveier. hehedtits isa also ﬁmtéw compepigioatspynprisingagebr efttheimvention.

TRE kit @nRLARE doﬁta@r?& @&h?gs,rltg%q écﬂﬁﬁﬁm%@?fh%ﬁgostable DNA Pollymerase.

fluorescence. Mre prel orescent no
The cqraBedivsampaisiaginpsinge ocrmeolm;ef Wentisinganya tbcmpstable

abs%OI m@ﬁ@é O fufbd dogigh ¥ a&{ﬁﬁoﬁ!ﬂ W%lg@ﬁ"& Abr 58%1?1@/ S

ed by the quencher noi et he pro
compositions can comprise suitable preservatlves prevent degradation of the

composition, suitable buffers to modulate the pH of the composition, suitable diluents

to alter the viscosity of the compositions, and the like.

The kits can additionally comprise other reagents for carrying out a 5' nuclease
reactions, as described above. In addition, the kits can comprise reagents to facilitate the

detection of a fragmented probe that indicates the presence of a nucleic acid of a
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10 intact, but fragnmentation of the probe by an enzyne
wth 5 -3 -nucl ease activity separates the

wo bavatemieent noi ety fromthe quencher noi ety SPCIYEP1DA1/003356
a photon emtted by the fluorescent noiety can be
detected. In a nethod the nucleic acid of a nenber of

2146 WepgRese encephalitis vigus serogroup is
anplified with a first primer that conprises a nucleic
acid that hybridizes to a nuclei¢c 15 acid of S

Jagepest en Iy Eris seioBEo uPReMbigre (Kdtschafcagy §se&1rFegie¥epfeajnucleic

adii oh d@ﬁrfeldrséqueae& iR Idescriad up@rgppat%ﬁtSNaé 6'5@@%6 ¥6197,563,
(30 nsec;rb(ive nucl eo |des of. SEQ ID NQO.:

O9F ka0 2l @041 B caahrad iwhihi iincotranied bé@l@mequem@m Bs

eRtireSEQ AL NI 8 theMie E‘arf@&gﬂ)f hs@hd ﬁﬁtﬂngf%ealﬁd%ﬁ'@oe‘é %Fgwe 1nvent10n to
déffyer ably the residue at ‘position SEQ | 8

thy yflomaenafkrsn b Srisats(te ﬁﬁﬂgmdddé@mél ks ﬁtat areaiso within

tHQSbpd HtheBreddntRfntibh. NO. @ 8 is N6-methyl - 20
deoxyadenosi ne or the residue at position 24 of SEQID

NO. : 8 i s N6-al kyl deoxyadenosi ne, nost preferably is
N6-tert-butyl -benzyl - deoxyadenosi ne More preferred
Sinlmmalnzﬁigdt}e iatenpiosiid dicaeted3o @fm b6 fdp d¥actie 4 Sucleic acid of a

Eqbgf og%lé]%%%x ae%ggﬁ% 1{] se Vl?uns%erc}g?c?upr, ggrlngggnga t position
N6-tert-butyl -benzyl - deoxyadenosi ne. Preferably, the
ap ecomtaq:thigrmn@mmnh s dsteetalnﬂydhlmlad ik ddidhprdby ot diyEgdizes to

t I D NO.: 9 f. I
ar. T aldp e FREOITTN Ot oo ile e Rl B Tt
rmshylmchiefs rtab inycleio rpidi of QEQSBCNDD% N@th&dorﬁyf]lexhﬁnt t%hfjtﬂf, and a
er. t he second. .

or 1 e TRsEprEbEe REEGE K5 buniche RaBY SeSpREr e oivigaunder
of SE@ltldnB thid allo®Fhe mnqﬂatagdeﬁetdeﬁdnucgm acid pollymetrasg to fragment

osin i gonucl eot i des
acc&lr a‘feﬁeéyatﬁ%' fﬁgzﬁ)(%geox%ﬁ POYRS H19 mer s gnd probes as

used in the 30 nethod as descri bed above. Dependent
bh podetﬁcttéigfrchosaintdtim cef ok mmm;chxbelpd noeeis aClﬂl’prOH&S wihs s

e vers err onucl eot i
oS BagRERe R L5 AR B 8 DS IMEL 200 e puci
i n-agigobf mBEQ®et BE ﬁd@ap@ne@,en@ﬂpﬂahﬂs, segggrdiye - - conpl ement s
thereof. OQther preferred oligonucl eoti des cont ai n at

6,60 i reian text Kl
et R B ot D S B ke 1488 20
consetgive indelsotdmbhnmeef SEQ Bh{Cofl 7,SEQ IIDNGDE 83SE@ D HO &8, or
t}%gog‘?é&%%]tg%ﬁ%@ E&%e‘%%’?l&,?ﬁe &estéctéll?%g laZDO ed ptr%'be czo%?,prlzses a 24,
fippresaent moidcy. (The donymsiene ey prpeéfereneaillymelegkad thwine tteigosp

(0) [ conpr i ses
QR Rg b A Eiy Be olb R S B Rl e oot o 5
herachler dflvactsdeinffarBEQdyds) dd@mahneﬂanaly dgramihc&imnﬁe -faneityedyfes,
cyanine-family dyes, oxazine-family dyes, thiazine-family dyes, squaraine-family dyes,
chelated lanthanide-family dyes, and BODIPY®-family dyes. A very preferred

fluorescent moiety is 6-carboxyfluorescein.

For the preferred embodiment of a TagMan® assay, the detectably-labeled probe further
comprises a quencher moiety. The quencher moiety is preferably selected from the
group consisting of fluorescein-family dyes, polyhalofluorescein-family dyes,
hexachlorofluorescein-family dyes, coumarin-family dyes, rhodamine-family dyes,
cyanine-family dyes, oxazine-family dyes, thiazine-family dyes, squarainefamily dyes,
chelated lanthanide-family dyes, BODIPY®-family dyes, dyes, and non-fluorescent
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b) a second nucleic acid primer that hybridizes to a
nucleic acid of SEQID NO :9 or a conplenent

wo b@enoefs12 and c) a nucleic acid probe that hyPCT/EP2$003356

to a nucleic acid of SEQID NO: 16, or the 10
conpl ement thereof. Most preferred kits conprise the

21649 ®ro- &N priners and probegg optionally or
preferably | abel ed and nndified as descrlbed above.

| :
SRS MR S AR ER o pcrescen
q,ygnghmmﬁleﬁage ShhtvtEd lfl@Vreﬂﬁ%rdlr];ﬂbﬁiﬂQP{ fa@xﬂlyaﬁ;eé Vb#¥Black™, or
e W reve
Dﬁbg sCri ﬁ%ﬁ}eg& VT segntéﬁg{*%’iﬁémqlq}qs ?refslregté‘li Bereiye group
of BBHQ}"He BEHQfe2, efd Béfcww d@ﬂ“hl@vlw@ addyrby ﬁla@ﬁ&ﬁaatg%ﬁ& tNA
a pol.y r I
Eac. PRUE58e F1oBe D) B rafr el noalhsprpebiparissvitog-3
qg@ttwre’rsalsz&‘ateﬂ'ﬁ&rﬂnwesaau&idlavﬁo@h\%e f 'Ih'bh’%? ﬁﬁg Preferably,
n
%E&emf’ﬁ AEPEIRO0S egtlen BY abeian et rapanye.cdmmsrsesably,
thenfbm’rc&ctntanslefyos pdﬁﬁ@ﬁﬁlr@l@tu‘ﬂe touB¢ ghdncBEl HoRly ﬁ&ﬁ%@@?hoton
N IR T N4
lrdecttdmmfmgmmmmsb@f th]af prbb@by dOpaReR 3\71&1"55 @%ltc]ﬁﬂesdc‘ef\hfyu S
%ﬁta?& &Hgggore%ngy % @Plglu l&ﬁ{ﬂec gré@@e;}}jnq%{gthqt agphotpn emitted
rdmﬁllmm@ndznttﬂn@lé@&ﬁn dedetactbdlf fer. Preferred 25 primers
and probes are as descr i bed above. Anot her subject of

d
Iif ?ﬁ’xe'c}fb\ﬁﬁcgé hSElFlc acid ¢ %ﬂ%eg 8¥ gﬁj%}%%tg;;qnq%cgph%gggr& s%fcigroup is
argphifdeyh witlpa Girst piinger Mgdﬁlp‘ﬂbd‘s UShucRicRid @t AR RIizeY | 'tJ é‘ﬁuclelc

t I eukence hal it
s PO D MU M rReivaRlec g Ry atiit sophivgl e frst prime
t}@gmjhylsws ttleast héicomeautte indclpsates of SEG Thyn . Ai 'M@s% V\ge@erable, the

i i e s RiB 08 o ok SER TOA6. o kN 80 b)

detecting the hybridization of the nucleic acid probe
V\&h@n tielifedolesidoesace dsedf plaferzﬂﬂﬁﬂerre@(ﬁud eh%oshﬁ@ﬁ‘@? %FSEQ ID NO.:8

al VT US -sef ou \
5 el ow I‘Eg)yg?er%/clﬁrnﬁ Sr %ggg%ﬁ\ﬂom@n Zgrol%gﬁ&ﬂ?[ %@aS H‘;N)tﬁ@th}”l'
dqomnwm\@d tht repiduierat §Qs1t1dSIhM SBEQIHD 8rd.igng ]Ns{é% yl-
t o e
SRR BB 52 AR Sl g
proferngd theaedidind an/pd§ﬂmar23\df SBQ,IDaNidhel aaN® -methyl-deoxyadenosine and
the residue at position 24 of SEQ ID NO.:8 is N°-tert- -butyl-benzyl-deoxyadenosine.

Preferably, the second primer comprises a nucleic acid that hybridizes to a nucleic acid
of SEQ ID NO.:9, more preferably at least 16 consecutive nucleotides of SEQID NO.:10,
most preferably comprises SEQ ID NO.:11 or 15. When modified residues are used,
preferably the second primer comprises N®-alkyldeoxyadenosine at position 24 of SEQ
ID NO.:15, most preferred Ns—tert—butylbenzyl—deoxyadenosine.

Oligonucleotides according to the invention are primers and probes as used in the
method as described above. Dependent upon their position and sequence, primers can
be used as probes or vice versa. Preferred oligonucleotides contain at least 16
consecutive nucleotides contained in any of SEQID NOs 2, 9, and 17, or the

complements thereof. Other preferred oligonucleotides contain at least 16 consecutive

21640 WO Foreign text KN
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virus, or a Mntana myotis | eukencephalitis virus.
Anot her subject of the invention is a nethod for

wa@leddo9d4nzy a nucleic acid of a nenber of the PEPEPIS€003356

encephalitis virus serogroup in a sanple, conprising:
a) anplifying the nucleic acid of a nenber of the

2lapEnasgnencephal itis virus 730 serogroup in the
presence of a nucleic acid probe that hybridizes to

S . NO . 16 and e- depende

3Py g sineden ARLo BSEG Bl & B R 0 ¥ Ml 1oy 1onds 19,20,
2l 22 es exlt 25)@61AVeahd agjroe Hhaddndsle@bnts Bergifobe, t her eby
detecting the presence of nucleic acid of a nenber of

P B Ry B TR R oA el ber o Riseedabrghiare

poefetred,chakit coraprises menber of the Japanese encephalitis
Vi rus serogroup, conprising: a " contacting

hybr A pr Fafetridile £iag «5g8E5EqdB N0 .1 ors

wheremplenkeat theedofi ¢ acid prinmer or probe is covalently
linked to a solid support under conditions that allow

n [ ' f;.a.menper, of. .20 the Japanese
L cdsnar el P AR e i SEN IS e m No9 or o
nuc kcempleawinti theréafeand or probe; b) contacting a
det ect abl y-1 abel ed prinmer or probe that hybridizes to

ny i . 6. or. 129 byt i t..Lh
CZam%l %fblrc 1|§{r:$1(=.\2rc fdcl?PrrO pr O bagh%[hré(ﬁzﬁs %O %g%{ s ﬁ‘flﬁf £ gﬁ?i@h@@ Fq’ gr the
t he cewblethentifsoaof. Mosttpnefered kits sugpoe the pefiri28 pedmers and
det ' . | e ' f.a r,of .the Japanese
enc PR S e B0 B ala B TRRREH Bl o BERE
hy b Futthgatdrerthekit ahditidetlyotoaipirised athetradstrle DA pslymerase.

pro ic.acid of a, nmenber of the Japanese ...
enc gg%ha{hlgfr%lg&%/qﬂrj %g\ﬁ%%?l A T i ngpuor&cmﬁy - This
PCTP20614b1o 0885 Golyietasd WD rkvdbed tandndptiver actiulty BGirefofentially

the_i ' ' hod for. quanti fying.an a t of
e AT TR LR 95, DS 08 80T
encgplyaierase,sTheimospheadigaousDNA palyseerpdecBadibnpalligiunPNA

a) ti | e ect, a me r of the.
Thp SETRRRLE o TR, 10 BRUC R oiie demts ddifticus DNA__
f | uppkyseent,| ThetmbethednnpielisiliN A pol nprab earidiBfermus sps17 DNA

hyb%%h%‘f toa 5 nucleic acid of SEQ ID NO :16, or
conp

t he Bhent thereof, and a tenpl ate- dependent

nucl ei c acid polynmerase with 5 -3'" exonucl ease
The kitgpn gdditiynallgcempringinatmuctioms fdr defecfinggmedeiatiidrofafmember

YR P I cleic acid probe by the
Oﬁgl%%ﬂgp g{egzlg%r%ié% \Llﬁggf:%%fz&%m d polynerase with 5 -3
exonucl ease activity, wherein the anount of

Appthgremyert phihe dfventien fsl axomgmsition|fyx deibring d merobe df she
Japanese encephalitis virus serogroup comprising a nucleic acid primer that hybridizes
to a nucleic acid of SEQ ID NO.:1 or a complement thereof and a buffer. Preferred

primers and probes are as described above.

Another subject of the invention is a method for detecting a nucleic acid of a member of
the Japanese encephalitis virus serogroup or of a Dengue virus, a Yellow fever virus, a

Modoc virus, or a Montana myotis leukencephalitis virus in a sample, comprising:

a)  contacting the sample with a nucleic acid probe that hybridizes to SEQ ID NO.:16;

and

21A40 WO Rareian tevt NI



10 proportional to the amount of the nucleic acid of a
menber of the Japanese encephalitis serogroup present

w0 poottlog24sanpl e; and c) determ ning the anount BPET/EP2004/003356
fragnentation of the fluorescently-I|abel ed probe by
conparing an anount of fluorescence emtted by the

Mbapnassent | y-1 abel ed probe Po an anmount of
fluorescence emtted by the fg uor escent| y-1 abel ed

robe in a,l qQntrol reactign. Another subject of the
tf v dterone 116 PibkHiRn o 5he edlgcerd grebefachenecleendd of a
a memdeher@f thd JAfantsdaResIRLAN¢RRRddrbSp ¥} §USDengue virus, a

ser Qup, -cnrisin a) anplifying the nucleic acid of ‘a
ne w&gflo‘eﬁ%@_{% &g ﬁeM@é%c Byt ipntaga ot leukepcsphaditis virus,
20 IBherbybd étcg:'tillgl‘ﬁlge ?&e%k@@ﬁtﬁ@hﬁ(clbi@*é@ikl%qa%ém Ser OPeHe Japanese
hybr i di ﬁes,to EQ1D NO.: 16 to the anplified nuclelc

5 aci anepphalitisspis selgsrauper php sasie WritsepKallaw Feyer virus, a Modoc

Ser QEuoWR a Mbttan£nyHEs RekdnRE HaNGs At ect abl y | abel ed
probe, thereby detécting the nucleic acid of the

nmenber of t Japanese encephalitis serogroup. Another
Aé’ﬁgfeé Ebigst qrf] ﬁ& IPE%WPP%H%@OMO# daednea psleaasid efe meamber of
tigojaparese EgceSED s PirdSseNs2rdp inEfank e, NOh3RisingEQ | D

NO 31, SEQ I D NGO 32, SEQ I'D NGO 33, SEQID NO 34, SEQ

D NO 35, SEQ ID NO 36,. SEQ ID NQ 37, SEQ | D NQ 38,
a E@F@%@%@?Wﬁ%é@% qfp W%.O%@H@FS%WM%VW%
e L e e s QD
co in 1 29, r 30, ' ]
se%ﬁ‘%‘slﬁégéz,te%z tq-#me&%é%@t@iml%eﬂ%bﬁwzﬁonnudease
PCTLER2GDMHD03356 21640 WO- KN 82 NO 34, SEQ | D NO 35,
SEQ ID NO 36, SEQ ID NO. 37, SEQ ID NO. 38, SEQ ID

r 39, ..or.S I D NO 40, .A further supject of the ,
b o BREFUTE thE ERRRERRLGA Qe Bt e et Ao Hes fhegusiaesscat nucleic
of atidloéagtembkd of BRYiGetSnBhbROY ViflRSeid3adulybri di zes
to SEQ ID NGO 29 or a conplenent thereof, 5 SEQ ID
15 AN o PPt Bt S5k e i member o
theljepaehe ersEihdliDs NouSRrarodp, conmplisiment thereof, SEQ ID
NO 34 or a conplenent thereof, SEQID NO 35 or a

, nt theregf L D. NO-36--0F --a -C lepent—
o PP a sty P P blhanet i HRGT ot b iy b any of
NO: SiK)dD MOednp) E;mrﬁ% ‘tvheli'EDiﬁGfée nﬁﬁiﬂé bEd Nain@d O@Frcﬂ)e ii covalently
co nt thereo or a conple
el SR pablt bRy E e b drth iy WS o ygpmber of
20 100therjajodnestt éndegshalibbrieussesigesgbioyhybtitize 0 thgankleeld fiémer
hybgri IgJIrio%g;s to SEQID NO 68 or a

b)  contacting a detectably-labeled primer or probe that hybridizes to any of SEQ ID
NOs.:1,9, 16 or 29 but is not the same primer or probe that is covalently attached
to the solid support to the solid support; and

25 ¢)  detecting the nucleic acid of a member of the Japanese encephalitis virus
serogroup by detecting the hybridization of the detectably-labeled primer or probe

to the nucleic acid of a member of the Japanese encephalitis virus serogroup.

A1ZANIATON Dnvenliren baneet T7RT
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conpl ement of SEQ ID NO 69 or / and conprises a
sequence selected fromthe group consisting of SEQ ID
wOEhd49248EQ | D NO. 65, SEQ I D NO 66, and SEQ | DP®IDEB2004/003356
Even nore preferred the oligonucleotide is selected
fromthe group consisting of SEQID 15 NO 64, SEQ ID
(S I D NO 66, and SEQ. D NO 67. The nost
preferre ol i gonucl eot i des éﬁe t he ol i gonucl eoti des
sel ected fromthe group conS|st|ng of SEQID NO 64
raihasabied althemvertichy is musitpd for NOrEEyiagdn SEQuNDof a nucleic
ANE F b mAIBENE thSTPAGSE EI?JGPE%RIS vE\ﬂ?H&%ﬁBuf) h Qsa!’r&ﬁgtcom rising:
m xture conprisi'ng any of
gllgonllcleotldes The reaction m xture preferably
ur CRBRCERhhIYe txdetest e prenber-of tsdppanes@@cephalitis virus
ol i f
con%@“e@%fé*#?‘*%ﬁ%?&%&%ﬁﬁﬁi UELpERCR o po ks M D Rd e
pr oBasleigacieaf SEQIEYNEHE G0 the edraplatsieyt ﬂl@reofagmrtemplate—
ass@éperddRfit nl!l\@@ié acQ& bE I Ptle ‘v\i’%ej rSe&%'hh as@a)c(ttl\#
conprlses a rase. ot her ect

| nvention is a rret hod of detecti n% a St. Loui s
banc Elpieating ysameyniof fragmepiation wgthesluenscerttlyt laeeled nucleic acid

nuclebtfe HGhe tedhplate-de g@ﬁﬂe%t R0GEPRAkK HhlyTnethde thv\é t3 e}?o uclease

| east .oné _ ol | gonucl éotid conpr|3|n a_ nuc
S eq GeReE, v %}FlW& epngupgef FagngmEtion @ﬁ@l@@l@ﬁscanﬂy-labeled probe is

n@k@@ﬂénﬂ Iﬂ?ﬂﬁodfmou%"tz-gf e rmgel?toﬂcﬁf of3 rﬁt be ecif?ﬂé %Ealﬁsb

t her eof NO 31 or a_conplenent
NO, $pcephal &ISéeﬁ%r@mnesemm@@fsammﬂdD NO 33 or a
conpl emrent thereof, SEQ ID NO 34 or a conpl enent

c} hedeRfmindFInk QnNQn@ of Rig &ﬁ&l&@&h@ﬁ@%s%%ﬁg ?a%feled ggc%e by

I D NO 36 or a conpl enent” t hereof %
conpPBREIE ¥hupewtt of droresesnipemitedbyshe Bngriesasptiy-labeled probe

th
D NO A o ot asnr e R S e s

1148PPAYFactign. - 5. . -1 WD 2004/ 092412
PCT/ EP2004/ 003356 21640 WO-KN 83 allow for initiation

AebtiREPhHjéd: 6RtheIivedtionls 4 BREHoAREY detin E%élrea}éﬁ! 20 dquﬁember of

s qguence fr the ol i gonucl eot i de; tectin
P e %élﬁ Elzaaeaogr%rc@wr@@gecu ng a St. Low s
encephal itis virus. Preferably, the oligonucl eotide

ak ONPHpE§8ngfths 8GHEIR GEid T h @iedreitk: ToF B0 aparleeer@E
cons@t?ﬁ%g&of SEQ 1D NO. 64, SEOQ I'DNBT6S, og s virus

NO. EE98'8HE SEQ I D NO. 67 and nore preferably is
sel ected fromthe group consisting of SEQ | D NO 64,

b BEChyHriAidiey 5aete&8@y11£b F%@ﬁbe aﬁdhﬁbﬁglie@tmg}) }M?st tothe
I ges

preferabl e oligon eot ridize to S
or %mB@tﬁe&eﬁ'f&h‘?a%

RES 130 apepse émegéﬁlereﬂ se@gma» ond
preferably has | ess than 100 nucl eotides. Preferred is

cla nedtbnihgulé dge@alily lateled pedtRctheetby detecting the nucleic acid of the

member of the Japanese encephalitis serogroup.

Another subject of the invention is an isolated polynucleotide comprising SEQ ID
NO:29, SEQ ID NO:30, SEQ ID NO:31, SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34,

SEQ ID NO:35, SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, or SEQ
ID NO:40.

Another subject of the invention is a vector comprising a polynucleotide comprising
SEQ ID NO:29, SEQ ID NO:30, SEQ ID NO:31, SEQ ID NO:32, SEQ ID NO:33, SEQID
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10 fromthe group consisting of SEQ I D NO 64 and SEQ

ID NO 65; and a prinmer selected fromthe group
w@omgiost4ing of SEQ I D NO 66 and SEQ | D NG 67. HGEEP2004/003356

nmet hod preferably conprises a detecting step

conprising hybridizing a detectably- |abel ed

nbigwogheot i de that hybridizgs to SEQ 1D NO 16 to the

anpllfled nucleic acid of the nucleic acid of St.

P O TR skt N o 5 ShiA Pl S 5 o,

d?SECEM)EM)@Uobes are described above. Preferably the
quantity of anplified nucleic acid is determ ned

h
Pj-@lr ﬂ}ﬁg e a?ﬁ?& ‘}/en?gﬂ q%gqllggwgﬁ%lgg Jeec];%rlp;1§1%glaséectlue%ce of at least
10fcehfi§uoﬂs mw-cle?ﬁidea fﬂlaalt&yﬁnﬂﬁéstto CEUAD Nk?"@ ora compler{lent thereof,
nucl eot i des -- _above in relation

Sfﬁg? 1?%&41%‘?%%&%166% ééngg)tNQfﬂtqﬁé CPRPESHRSTS thereof, SEQ
IBNOL32 ratt@hqxbdmaﬁ tleReqT) $ED MY NO:38GHE BEBpRAIAEHROf, SEQ ID

q t%g mm&@smlomga CEO 1 BN
NGk arepBrlierent dierest SR BT NG 550 « cqmeplemenishero, SEE3D
ND3blor aﬁdmpﬂﬁ@nt EheN@f B IRND:SFQR 4 B NPefdnt t’ﬁereof SEQ ID

d cIe tlde |s sel ected Tromthe grou
3L e g PTG eFSINEC B N s TS G
N0 982 cSlQlelenNBer&?, TheRRgbiidNatid6 BrefQEOy s NG th@d 100
I D NO 63. Anot her subj ect

SEQ
"oy BT R rr L d‘@%ﬁ‘i’ﬁPﬂ%‘Ptﬂf& fyhgidiges to SEQ ID NO: 68 or a
comippamne besEd cﬂpsqom of eam&draﬂ;ﬂléés a Eéq]%,!ﬂ@erseﬁ&@@ Flo® g g’f’oup

di zes t

S O R D SP Siamb ikt R HR0N 5vpRe SEQ 1D NOr67. Even
npfrefpeéfabwtheton oxdﬁle@aaaﬁlsm&te@%ﬁﬁthe gidr}%%ﬁ%t%g ARQID

nt thereof

16 a co
N8 SHEfiE Nﬁ&bﬁ@ Q0D NG o reb 6 R N até: B most prefurred
oﬁgdrgﬁna@@lﬂ@lirb gR SioFRidlERRled RRRAGHENER ¢ group o cons1st1ng of SEQID

G%Cﬁgﬁé%ﬂé%@%mﬁ %%%%Ncé@wg& gllié HFDSNO :67.

5-met hyl -dC. Preferably, the reaction m xture
Aootier beigect af thelifagtion i HR&IIGA R E‘ﬁﬁ)n@iﬂg afy of @B88bove

P S U U

WD-2004/[ 0924.
OB et SAeHBe e AR R Al serPsety decialy Jabeled
olif@nuiclev et tHAOhy1Sidzedes MEIQ IDfNQQB %9& 'cg&gﬁalﬂéélﬁlt {H%Y\éoff QM te
a nu |
%/elé{fgayefl E&&lﬁ’ﬁﬂgﬁf@é edoﬁhO@% waiFrebly f@@Taq&aﬂ assay

SOt piefigred, SRGULAGE Nl @@&&ﬂ fid QEr!Dth@ SR Rse,
ucolrfg)ivsstﬁi ng of SEOID NG 56 BFOID NG iy SEQ 1D

58,..S NO .59, SE 60, SEQ ID NO 5 61,
Agpther BINT Ope irgtiatls ATBoRe. egﬁ)ﬂﬁﬁ% BT Bephalitis virus,
cahpasingor initiation of anplification of at |east

part of the nucl eotide sequence fromthe

glc: gontjﬁg?@%b%%@% (‘galecgJI Q}éqltin]g tla? %;E}P z\ll,xlpg Iwggs %}g léte llegst one
oligonucleotide comprising a nucleotide sequence that hybridizes to SEQ ID NO:29 or a
complement thereof, SEQ ID NO:30 or a complement thereof, SEQ ID NO:31 or a
complement thereof, SEQ ID NO:32 or a complement thereof, SEQ ID NO:33 or a
complement thereof, SEQ ID NO:34 or a complement thereof, SEQ ID NO:35 or a
complement thereof, SEQ ID NO:36 or a complement thereof, SEQ ID NO:37 or a
complement thereof, SEQ ID NO:38 or a complement thereof, SEQ ID NO:39 or a

complement thereof, or SEQ ID NO:40 or a complement thereof, under conditions to

NMAAN WO Baraiom fnoe AT
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preferable, the oligonucleotide is selected fromthe

group consisting of SEQID NO 56, SEQID NGO 57, SEQ
wo Do@2458, SEQ I D NO 59, SEQ ID NO 60, SEQ PCI/EP2004/003356

61, SEQ 10 ID NO 62, and SEQ ID NGO 63. Preferably,

the detecting step conprises hybridizing a

deiEeptaUry - | abel ed ol i gonucl ggtide that hybridizes to

SEQ I D NGO 25, or a conplenent thereof, to the

lified nucleic .acid of the nucleic acjd of yellow
aflglydpr pitiatien of APl EAEBEAL Y BRTL8F S15c1610Bfe teence from the

oligbed cvlpidy;-dndbel ed ol i gonucl eotide to the anplified
nucl ei c acid. The detectably-I|abel ed oligonucl eotide

referably, conprij.ses EF-5' 15 . . . .
BT CTAGA BT RE AR Se e seicgcidptherghy delenting 4 & by

ehcéqualEdeW?dePr@ferﬂﬂy, Rﬁébligbgubl)t@tﬁdecﬂohq%isteﬁa seglAdo sNEtdbfrom

r a conpl.emen . e
o Deb Sry T ape b TN B IB e omS IR a0 66, andsgQ D
NAD:6% laﬂds et preferible ivelecde $roat &%%ﬁ[)&&@dﬁgléﬁsmn? }1]\1@.64, SEQ

, C S ;. 18, or.the

DB 1D Niepaoind Lobl RS &Rt pisituble shiomilepfides
h?Bﬂ@ib@fHﬂHQ (her®e8 or E@dtSnﬁHéﬁleFf 6{ ﬁeb(% e @69.|Th§ olig?nucleotide

-aglvlary(r)-assays; e detes -:|-baled- dl-
P@?fﬁ%@}’é}&f {eéﬁaa’ﬁF égﬁ%{a@lﬂﬁ% SﬁrngF?i agmgthod pripga psEsselected
froh ﬁie}gr@ﬁ}dcﬁlsﬁﬂﬁ? 6hsEQ MDIND B4 aftdl SEQIBIN® 65t £l Qﬁﬁl%'éf {e¥ected

e

of anplified nuclej i.d is deternined during the

B Py o Bhe haQ B0 Nigih e g JERADING: i r us i n 't he
sanple. The kit for detecting yellow fever virus

Tte npeth SEprefdisblp borgprises b dletet whasSsteppeinh etk RN ingP détektably-

h t hod ot.he ubj ect _qf invention is an . .
g SRaET B e T Cra0 SodBUNREE Gdhetrebfccmisiic acid of
the e di Oatdd ﬁmtSL%Iiis &&Splﬁalﬂs_:@i&@ aggdetl‘é@tin zﬂéiﬁag% 0?’%’16 probe
SR A i 1A, RS SR

SEQity Bf NebBkd HERIE RidNe RiermBEQ duPi@h S2mp SRl sRp.
ql\% o M%RQN% 54. 30 and SEO B e Poylost
Pt @161?§Hh Y Aethed: sel ected from the group
consisting of SEQ ID NO 41, SEQ ID NO 42, SEQ ID
— ANGthe# 3 GEQE tHR i@ tibd-is- SEQ-d R MBhe 1B olig SRR INGne ABoned——

EQ.ID.NO 47, SEQ ID NO 48, SEQ 1D NO 49, SEQ ID
aﬁﬁ%ﬁfdgg@ to/the RS- SEQ 1D NO 52, SEQ ID NO 53, SEQ
ID NO 54, and SEQ I D NO 55. WD 2004/ 092412
ABGTHeERZGEOA bO iz 3ntentidh Gkt NGoKIL1EHidAnobdeising Uk §edncOfelected

he i S . . g\ 4
O S LIS NS OIS b7 AT SHe DS A GorePRaD NI o5, sEQID
Nﬂmﬁsr$m$D_aw:eaoesr:cﬁmge\m]?%(}eISEQil\mﬂoeszbgﬂ@jsEthﬁotd?@A

. t et.ectin a Ngu I
P Ul o M n o i LRl Bl s
1D &@r57y SEQSDW O & SEQERSN 005 SBQAD Ionsw; ISg0t IR O: 61, SEQ ID

hﬁ%ﬁ@§%§*ﬂ%3§?%§%gfrﬁf sel ected fromthe group

Another subject is a reaction mixture comprising those oligonucleotides, preferentially
further comprising a detectably-labeled oligonucleotide that hybridizes to SEQ ID
NO:25 or a complement thereof. More preferably, the detectably-labeled
oligonucleotide hybridizes to SEQ ID NO:16 or a complement thereof. Most preferably,
the detectably-labeled oligonucleotide comprises the sequence
FGGTCTAGAIGGTTAGAGGAGACCCTCCAG, wherein Fis CY5; I is FAM; P is POy;
U is propynyl dU; and E is 5-methyl-dC. Preferably, the reaction mixture comprises at

least one upstream primer and at least one downstream primer.

ATZAN AT Tnwnles bawrs TFAT
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NO 41, SEQID NO 42, SEQ ID NO 43, SEQ ID NO 44,

SEQ ID NO 45, SEQID NO 46, SEQID NO 47, SEQID
wWOIEh0489248EQ | D NO 49, SEQ I D NO 50, SEQ | D NO BAT/EPSB4D03356

I D NO 52, SEQ ID NO 53, SEQ ID NO 54, and SEQ | D NO 55

under conditions to allow for initiation of

2280 Wogaiion of at |east paglh of the nucleotide

sequence fromthe 10 ol gonucl eoti de; and detecting

fi I by .dete a Dengue
4@%?”5#}' of d}ﬁrlg‘?’%%’lé’gl 1§g 'n%qﬁléOCﬂ%fr 4%&?&“%?%/@59 Wﬂrué-es
cbbﬂ@iﬁsﬂi amtglf;angi ghedtiabbiv-of ?Qﬁiv@féver@llﬂug Qack Rali e t hat

b t QIDNO16 to l'ified Dengue
0? é Ll ‘%ﬂt §§OI%H{}&1P§F<§C%’8P66 se Ff @tné qaﬁ@um%wsap&aﬁmm

ME aehsEQIIDgNouw 8BY)i I@E‘ND|058 @@Nto‘ g@OBH@?je F&Igg |603@C§i ID NO:
Ol I gonucl eaot | epre
6 oﬁFpCS FRE s%@fr%lg%%@ andey ©OBfsoBmEh oM njfiation of
aNﬁi‘lﬁcﬂ[cﬁf &ffat Rdst ﬁaflﬁ)f @hd ﬂl@%&ﬁid@ @&c%\loﬁcé ﬁ@oxﬁ@h@&ﬁ%ﬂuﬁl@@ﬁﬂe, and
t nsi st n
i A BIGed nadeir B hermhy At oo 8T VEROMBe
E@eraﬂvﬁ ths, @cﬁ\{@tldé?s sel@&Q:l ranNGe 5 éllst@l%g? S@%I]ﬁﬁ@ 56,

D NGO 51, S
SE@@H 00 0550 15 TRGGS9, 118 TP H0eSBRTH RO 61, SEQ
IDSROPS2, Eh&?SE@MIDrN©t63| p@?etralfrlil?‘ ﬁlé?‘@@t%tg% egrc'oHEJ'hsﬁsr}ﬁrbﬁ'ﬂmmg a

| f
I RblaBrSed SliserEn eI de b obagieets Sishis NEVAS ot 2 cpmlmen
R SORSBE Wi Mﬁe@ﬁ@lé@&dﬂ%t}ﬁfnuw@ﬁ? alcia eliow fevaJr vikdie and

| h t
EGHErE R HGR otie eteebipr bbded Sitonngentsle pahe amplitsrs
n@@l@waememhe bhesanf-labeRd ngsﬁ{?dMo@me Péfeﬁa Zat uﬁaﬁ*sésqﬁs -

515 the above nentioned pref e es a
G5 ﬁ%@ﬁé‘? GELAAGCAFALRETGHAAEI -8 nWhgf e KisCY5p}F is HAM and p
15@%? ot hﬁﬂlc@?ﬁ@%gEQIID%@ 16h8r A‘é&mo]\%lgﬂ?ﬁt' t8LRGE P?f@ﬁalaly, %

i go ofide as mentioned ab or the net
dQ‘@G)t&lD]??I bﬁi@ BEPPERDlE OURIBEs at Fepg ) PEsINIBENEIANBEES SEQ
IENOPI 2 oﬂthe%ﬁﬁipﬂéﬂ&ﬁ%&éb%&&a?%@ Zﬁ N‘TJCF)] l\ééﬁ{ {Hd cloﬁ-lplement

Virus RNA. A lysate of virus fecte

]%ﬁﬁfﬂécr SARRIEES WeR L @i 3fear thesanmlemart thesendi Bartthe preferrehie
~TEENaBO SsshRE-tH c&?@%%lngﬁéléd%h ﬁfﬁ%d%é‘t% Efe tbdli‘i;‘lgg Yoevd

aC| ds were purifiedfromt l'ysat u3| n
flppsasenh orytnaieh? wmhermmem Brefwlvlwt@r: gyanity nfamplified nucleic

I
At oSS ONASEE osp o

sarpgle. purified nucleic acids were made. Fifty
mcroliters of each dilution were anplified in 5

TRERt e@s&técgggrwm REG IS5 H&hgasemgé\@gehhdwﬁ&? H{eﬁ%ﬁhqu above

Flhod PCR in 100 | eacti ons contal ni ng
f‘Hr aw(deach of SEQ ID NO 8 and SEQ I D NO 15), 55 nM
10 Tricine (pH 7.7, Sigma, cat T-5816), 450 M dNTPs

Apegehsject Hifhe islehiBon #GRR1igBARleotide comprising a sequence selected
from the group consisting of SEQ ID NO: 41, SEQ ID NO: 42, SEQ ID NO: 43, SEQ ID
NO: 44, SEQ ID NO: 45, SEQ ID NO: 46, SEQ ID NO: 47, SEQ ID NO:48, SEQ ID
NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54,
and SEQ ID NO:55. Preferred, the oligonucleotide is selected from the group consisting
of SEQ ID NO: 41, SEQ ID NO: 42, SEQ ID NO: 43, SEQ ID NO: 44, SEQ ID NO: 45,
SEQ ID NO: 46, SEQ ID NO: 47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ
ID NO:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, and SEQ ID NO:55.

e N A Daralmn bove VAT
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25

dUTP, Pharmacia), 2.7 nmM manganese acetate (Fluka, cat
63537), 135 nmM potassium acetate (Fluka, cat 60035),

w(q %040924)2 DMSO (Si gma, cat D8418), 6% (V/V) gl BCEEPR1004/003356

(USB, cat 16347), 5 units uracil-Nglycosylase (Roche

D agnostics), 40 units Z05 DNA pol ynerase (Roche

2B aoWwesikines) . and 0.15 p, M pgpbe (SEQ ID NO 28,

Iabel ed WI th FAM 15 and CY5). Reverse
SCI‘I PCR was .performed . in a COBAS TagManTM
enfa‘hlﬂ t O?&&dﬂ‘éefﬁoag%gqa%@ Mp{tEEEcRmRsHingeash aligamgcleotide.

Piéferabgl fhe\linehidieideleyiplitdd deRfaBIAAIRYS: 4 M nutes at
50C - 30 mnutes at 59C -4 2 cycles of 15 seconds at

Q nds at, 58C - + ycl es of _15 seconds at
Aélfg‘er S‘g’@é 6’% Jnygntiens 2 mﬂ'@%rﬁfﬁiﬁ?eé’%ng nPengye feygp virus,
ce@xPrpihg asiplifyhes anwdiéit haabr DEng’LﬁsﬂeRLér $1rh§wi9cﬁ Q¥Radt Bne

6., 20 Var.i ous enbodi nen e invention have
ofjeiiclrolis FoERTTRE aBeRA e Foahihe S ESting of SEQ D

Nt4e nsieal IID(NCD&LQJ BEQsDrNt@l b5 SEQ TONQO!: By &BG IINCRLE eJEQ ID NO:

S51R0 1 )95 SRR st s N sBRERY e SOt
SEQEDVO RVSEQ TDadD B NS EQ 0b Nh64, 'aﬁﬂ?ﬁq ANELSEEL R Donditions to

yt. depar romthe spirit i nvention or
]igb‘%gé ”alFlaElE% é g‘%ﬁgf@aoa Péﬁitr%%asswt phthe wuélém@ﬂﬁ sequenEe fiem the
oligfrRICRBE&e; Ghl @.@teb@ﬂigeﬂh@ abipliRed 8B eit Q@i@rtﬂ’l@fe%' Beteli¥ng a Dengue

reference i entiret WO 2004
ST P DG OB B e TEOT s R PeChATBAnsymdeteqtsbly labeled
oﬁgcﬂiuﬁﬁ%ﬁﬁha’éhﬂbndﬁks 8 5EQMON @Ak & ehe a%%lgﬁﬁ% 08fefer virus

nese encepha itis vir ser grou
nggﬁﬁ pFig; fh’@it gft??@eg V@l@é#twntq{ ahe ohaomuglieotéds tp sheramplafies) mucleic

a@] Theet2E@l —Qbel%@ohg@nu@feoﬁ %&Peﬁr Eﬂlf E@rﬁfmi}eg 8E6D NB:24 or a
The, ol i g&gucl eotide of claim

IrplsBaEhsEROL &\éoaeaareﬁerr§é»§hmhgc@a§keot@@s sdepsekfiointhe group
cmghﬁgbw@@mm@m bEQNE. N02420@Eg*1® N@ﬂ@ D NO: 44, SEQ ID

here The ol i gonucl eot | I ai m
NG5 T B0 45 S R TR OV 47o SEO SE DS, mms«w,taf@ ID

N«zpsmlsgmqmi NORer, 86, ID%oBzesEtdlgg%@gtg%gf Q N 5%@1&@5@3 ID

i n the resi due at%&l
i@ Rylc.agidds ympbhekwiteatdaut pheupsisagyainer and at least one

d@v@ﬁdtfehﬁfbr?rﬁelo‘i’r%%ﬂqu @Q«ectaﬁx'l%eled olﬁg])nucleotlde comprises at

N6-tert - enza deoxyadenosi ne
legjt2 aﬁﬂ%F%%% P esa%ﬁ@@tlﬂwlgoné?r@érthmomm@nent thereof,

colBPaRe SEOaNAVOR Mok b Scotl i Ment thers6f 840 159 %ﬁ%ﬁéiﬁ W :28, or

a nucleic acid that hybridizes to a nuc
@E@qp@mqq@thergofoﬁortm AARtitaHen @@;ﬁys, ‘@e alPhee mentioned

pRfdrgdTugheetpsle of claimb5, wherein the
ol i gonucl eoti'de conprises at | east

Another subject of the invention is a kit for detecting Dengue virus, the kit comprising

an oligonucleotide as mentioned above for the method.
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16 consecutive nucl eotides of SEQID NO. : 10 or the
conpl enent thereof. 20 7. The oligonucl eotide of claim

W@ 200a0224¢2 N t he ol i gonucl eoti de conpri ses SEQ POI/ERKDN4/003356

15 or SEQID NGO 74, or the conplenent thereof. 8. The
ol i gonucl eoti de of claim7, vvher ein the residue at
208580 Wern24 of SEQ I D NO or SEQIDNO 74 is

N6- al kyl - deoxyadenosi ne. e ol i gonucl eoti de of
claim8, wherein the reS| @‘i Bosition 24 of SEQID
25 NO.: 15 or SEQ ID NO E

N6-tert-butyl - benzyl - deoxyadenosi ne. 10. An

ol i gonucleotide for detecting a nmenber of the Japanese

T i

or Mbdoc virus, conprising a nucleic aci d that
A{%ﬁ% idizes to a_nucleic acid WD 2004/092412 o
or47inisgss eell onBap s rraterg avag recsirest fromner-R. Lgnciotti of

t CérftBrs @ms@a@@ﬂbnﬁrblein%qfreve%%on TN‘%C}E{C' BRI Wek £l AR fAdm the

claim 10, wherein _the oli nuc eoti de conpri ses at

lysatgaingergenls @@au%he\@f\ﬁgm Hilhes Mini 5t apemine. Vefencia, CA)
aBdorlig t& ﬁigﬁhﬁ{ﬁﬁtuﬂef"?frﬁ&hctl&% Sé"‘aJlefgl‘éeriﬁltlgﬁg ( 18€ — 107) of the

contarning at | east 16 consecutive nucleotid
pevficanndeic peids Bergmyadsf FEEQNicpINGS of cach dalution Wermmpltf@d in 5’

e TE o RSB T GRS dad R (el TR g
r@%;ctl&gsgoln@im)&ﬁuM ﬂaﬁme@? E}gog&?Q 50 I\fd]g af® @Q%ﬁ%‘bvﬁ&sg 55 mM

|gonu eotl e" conprrsing a sequ

Bﬁixﬁ%?@ 7,1504md, ber oL, Apfo QNP5 (Beh2T dASBQUCTEP, dGTP, and
SEQ |D NO.31, SEQ NO 32, SE | D NO 33, SEQ

dUE Ebarmce% 2.7yl mn&@essacegedﬁlwameﬁéé537ggt§5l 1pM potassium
ab&%.tgz\nluﬁﬁgaﬂ @O?‘Q 38, V&&@MR} 5@7%%&1’[@8‘11@5@/0' (E?' /W{;&Qerol

onucleotid onprising a _sequence

(Phistat 169420 RtUngs strcimieeeniase Soms é&lammsa. Peits §O5 DNA
p%%elrge '}ro%% lﬂ %sﬁg ?‘pang%g Wﬁ%&gﬁ_{ EQ%%%\T b%f%\lgbd%fl With FAM

l'enent  ther eo or-'a conple
ahﬂl @Yémf RevSE@tﬂaDsdi@tﬁﬂ/RﬂR Was perfoamet émre WOBAET&Man™SEQ

LSRR e R SR e Rk s e égﬁ&wgﬁiﬁfmamhng

phheieak: 4 HEQtdsR: 5040 3630 FnifuEORPI0RNERY ¢ }\D@sr&qfs secoms hidseC,
NO 37 or a conplenent thereof, SEQ ID 38 or a

50 serphdnEri° @ heb@ ofcles SECH belDo N a'igl‘lﬂ 58 seconqls #réSAC — 2 minutes

eof, SEQ I.D NO 40.0r. a co nt.thereo 20 16.
PG MrisraRpE i if i P S P G & oa f 1o
the group consisting of SEQ ID NGO 41, SEQ ID NO 42,
SEQ ID NO 43, SEQ ID NO 44, SEQ ID NO

Various embodiments of the invention have been described. The descriptions and
examples are intended to be illustrative of the invention rather than limiting. Indeed, it
will be apparent to those of skill in the art that modifications may be made to the

various embodiments of the invention described without departing from the spirit of the
invention or scope of the appended claims set forth below.

Each reference cited herein is hereby incorporated by reference in its entirety.

AVZAN AN Dawniime bnet VAT
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45, SEQ ID NO 46, SEQ ID NO 47, SEQ ID NO 48, SEQ ID
NO 49, SEQ ID NO 50, SEQ ID NO 51, SEQ ID NO 52, SEQ

wo DoMN®ER SEQ I D NO 54, and SEQ I D NO 55. 25PAi7EP24n4/003356

ol i gonucl eoti de conprising a sequence selected from
the group consisting of SEQ ID NO 56, SEQ ID NO 57,

29640 WiH IRy 58, SEQ ID NO 59x,SEQ ID NO 60, SEQID

NG 61, SEQ ID NO 62, and SEQ I D NG 63. 18. The

(?IL gonucl eoti de of claim15, wherein the

A VEJCI eotide hybridizes to SEQ ID NO 68 or a

conrpl ement of SEQ I D NO 69. WD 2004/ 092412

PCT/ EP2004/ 003356 21640 WO-KN 89 19. The

ol i gonucl eoti de of claim 18, wherein the

ol i gonucl eoti de conprises a sequence selected from
Wikatds €lbipmedansi sting of SEQ I D NO 64, SEQ | D NG 65,
SEQ I D NO 66, and SEQ I D NO 67. 20. The

ol i gonucl eoti de of claim 19, wherein the

ol i gonucl eotide is selected fromthe 5 group

do n S IA?I d)lrg@noﬂe(ﬁE@ foldd¥eating a nrhbdrldfNe ﬁﬁan@&@ldeﬂlahtm virus
1 oNn m)“

Conpt SN R T ok Bis b AL R 4 2 Brdrige ic of SEQ ID
cl ai dD.11 ot the20mplAnenthigerésfact i on m xture of claim 21,
wherein the reacti on mxture conprises a 10 DNA

ol yperase. 23. .. Th eac ture of .a of clains

1 an e%glig(!’l}‘bcretoﬁl g%?}ﬁ}% gﬁf‘fﬁe”éxhea‘g{g@efl%}ﬁ%el %%‘éﬂ’rés&s at least
ol i gd6uchseaitidervaleotd@ioi JEQADANG.: for¢h@ddtBpldett0hdBof.

24 A vector conprising a polynucl eotide conprising a

FEIRE SRR 0 L5 AR TR A 40 0
I\IO 3310.SEQ 1he cN@pletnenSE@rédd NO. 35, SEQ | D NO 36, SEQ
ID NGO 37, SEQ!D NG 38, SEQ I D NO 39, and SEQID .

: 4Qhe ﬁ)ﬁ%orﬁ‘lcre' #Hg 85%&1%1“;’388/\21 ge%}é gon folf ltlefjl at%%\%ﬂ%aéB %%EEQ ID
ser o@TIQ)ufblS Mempﬁwbdcrgcya@mané am&therras:dilm at pasitidn pt bfBEQ ID

aCcCOREH Ng; he. ‘L%pnybtpt;rl acg{élr%o%\ét eno§:1 20 b) a second

nucl ei ¢ aci d 0 a y of clains 5 to 9;
and c) a nuclelc aci d probe according to any of

>, ——8l.ai-iw dligonecladided. detecking a hommbdnef Elredhpdnemeqﬁ}ahﬁ&&m&m

nucl ?ér& EQO&En@mL LAY LY tﬁ%y% '&‘2“ égtoI d'niftleid ac1c§ of SEQID

one Con
NO.: 9 or the complement thereof.

6.  The oligonucleotide of claim 5, wherein the oligonucleotide comprises at least

16 consecutive nucleotides of SEQ ID NO.: 10 or the complement thereof.

7. The oligonucleotide of claim 6, wherein the oligonucleotide comprises SEQ ID
NO.: 15 or SEQ ID NO: 74, or the complement thereof.

8.  The oligonucleotide of claim 7, wherein the residue at position 24 of SEQ ID
NO.: 15 or SEQ ID NO: 74 is N®-alkyl-deoxyadenosine.

9. The oligonucleotide of claim 8, wherein the residue at position 24 of SEQ ID
NO.: 15 or SEQ ID NO: 74 is Né—tert—butyl-benzyl—deoxyadenosine.

10.  An oligonucleotide for detecting a member of the Japanese encephalitis virus
serogroup or Dengue virus, Yellow Fever virus, Montana myotis leukencephalitis

virus, or Modoc virus, comprising a nucleic acid that hybridizes to a nucleic acid

MAAN AN Bavoainn bawse 1PAT
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- an ol igonucleotide according to claim14 or 15, and
25 - reagents useful for the anplification of nucleic

w@eiod®92427. A kit for the detection of a nucl ePCT/BR1004/003356

of a flavivirus containing in at |east one container
WO 2004/ 092412 PCT/ EP2004/ 003356 21640 WO-1 AN 90 - an
Akh@Arygheot i de according togglaim 14 or 15, and -
reagents useful for the detection of hybrids formed by
an ol i gonucleotide and said nucleic acid. 28. A kit
for tOREEQPNPi:dh grdhe coraplgmrentthiesnelof St. Louis
encephalitis virus conprising 5 an oligonucleotide

aqCorthetlighQudtdodide®s digint 00, Wherd? the%li%bhuél@cgtl&er&% rpr1ses at least

det ecti on for the_ detection of a yel Fow fever Vi
conmprP sPaggcutive meiclegBAesaf SEE IPeNQe ddr o thy complementitheter.
to 18. 30. A kit for the detection for the detection

ab. a AeaIge ﬁuél@d/tfcfe Abhtasing HRK s 916 B(Shs@{htlv@ |n'uglg?ﬁ'& 5Okt ]ggl%d in
accordlngsto clains 15 to 18. 10 any o

cl ai #BY 8 E%I%@O%%r%wér%w&ﬁ F@mﬁbrr&nm\mw;@@f yIeri se.

32. A conposition for detecting a nenber of the
Japanesdliggnaaphtalel ohfinihf Hleass €6 @(SHS@HRW@ AP $hdd goﬁtamed in

primer a to any of clains 1 to or 15t

and 28V 8 fb .SASc%‘Sr?Ms% PBWCFGFIP&F@%G@&ﬁhﬁifoﬁ

menber of the Japanese encephalitis virus 15 serogroup
Q@I IArSAliggnaclestideiofpieing aREQRS cAGEt s 10 &d¥p 8F SEQ ID

et o0 as SEOBINGRE BTkl aP WpHrsEq dhatags SEQ 1D
encepN@b4,ISES) IV NS5, SEQE%Ig@fBGag%%gPIeI?%@gc?]%Z I]? (I)\{)Oe :38, SEQ ID
gggg?ﬁihg%Fasgﬁgﬁbgc%ﬁélns 10 to 13, said proge bei ng

detectably | abeled, - a priner according to any of
a¢bai om dllgbﬂu&eotﬁlladompalsﬁlgmle?kﬁt@@m naeto d@)Hﬁln%lB n%‘élegtldes
ease  activity

poly
condlﬁgts"ll‘t gstér %Mﬁeétto gﬁ@i@ Iﬁéez toér?’;ﬂoé"tpéenél%'ﬁé]%ﬁi 1 E@épé\@ 30ora
25 aed)lﬂp}éﬁieyiﬂﬂfem SEQ 1D ROENé: 4 Enslemhest dbleyt, lsababedo:32 or
nucleic a ﬂ%gf detectin fragnentatlon of
the aé?@efe s Besti wll halas Sosgram st thereof, SEQ ID NO:34
or a complement thereof, SEQ ID NO:35 or a complement thereof, SEQ ID
" NO:36 or a complement thereof, SEQ ID NO:37 or a complen'?enﬁheﬂrgg% SEQ
ID NO:38 or a complement thereof, SEQ ID NO:39 or a complement thereof,

SEQ ID NO:40 or a complement thereof.

16.  An oligonucleotide comprising a sequence selected from the group consisting of
SEQ ID NO: 41, SEQ ID NO: 42, SEQ ID NO: 43, SEQ ID NO: 44, SEQ ID NO:
45, SEQ ID NO: 46, SEQ ID NO: 47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID
NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, and
SEQ ID NO:55.

17. An oligonucleotide comprising a sequence selected from the group consisting of
SEQ ID NO: 56, SEQ ID NO: 57, SEQ ID NO: 58, SEQ ID NO: 59, SEQ 1D NO:
60, SEQ ID NO: 61, SEQ ID NO: 62, and SEQ ID NO:63.

18.  The oligonucleotide of claim 15, wherein the oligonucleotide hybridizes to SEQ
ID NO: 68 or a complement of SEQ ID NO:69.



wherein fragnmentati on of the detectably-Iabel ed probe

i ndi cates the WD 2004/ 092412 PCT/ EP2004/ 003356 21640
wODKMA12 presence of the nucleic acid of a nePEEPWN4/003356

t he Japanese encephalitis serogroup. 35. The nethod

of claim 34, wherein the detectably-I|abel ed probe

aempwogava fluorescent moighy. S5 36. The nethod of

clai m 35, wherein the det ect abl y- 1 abel ed probe further

npr.i,se C noi ety. 37. The nethod of claim
§§ v%&oiﬁgﬂn‘t“ﬁ 1218 drian L8ivehersin shewliggapclertidersemprises a
Japanegencesteplagtir i ue gfbﬁpl Sor@ing bpslmlxe NORY] §Ec§ﬁ> NO:65,
Utllké hﬁ%g, | eas é rimer according to an
cl ai QY QPG and 8t Qi@ @@6 A nethod for the
anplification of a nucleic acid of a flavivirus,

®her et o&i@oﬂw&@éﬁude ongaigh lg@ﬂiéﬁélﬁ ond &%oﬁﬁ&&ftﬁiquseie‘eteagyom the
of clains 1t t ended_usi n h nucl el ¢ aci

Q
> of tBEOYR HnGIURg @%%%%IS%D ©:65ASRRURIIOGsr and SEQ ID

dete®N®#mg. a nucleic acid of a nenber of the Japanese
encephalitis virus serogroup or of a Dengue virus, a

ver virus, a Mdoc vyirus, or a 15 Montana

ot 5T PHACREEHITAPTPriSng AP gdgenndeosdaprcerdins Fppysatislpims 1

a)--,te?,@ontactlng the-sa-nmple-with a n-usleic ac-id
p-r-obe--aec-ordi-ng to-any-o-clains- 1 to 20; and b)

tectin he h bridizatign t he nucleic acid probe
?E ﬁ[@ 18? & téﬁ“’ol" aigy 2 A Eﬁ‘é TEAHOD R EES @ mprises a
10 encemApb]y&xevase.us serogroup or of a Dengue virus, 20
a Yellow Fever virus, a Mdoc virus, or a Mntana

ot | eukence haI| i.rus, etecting the
2¥e5 32‘8 éeaého‘tl REXtERe eaPX O\ﬁ&lr“amo?fl aav%r?grrﬁ%awaorf%smg a
Japadesetablyd siphal dligbsuslédtids a5&¥r @i @6 BnPsf Ofimd 10engsIe
Vi rus, a Yel | ow Fever virus, a Mdoc virus, or a

k 40. A net hod
%% I%érél%gmﬁ g a l%gfyggg t@egc?)n'\ggr{?%}sgﬁesreqwce %Eecte%. from the
J apagem@ (étSE@pilﬁBNDtZ%SEQSDN(DﬁQ SHD Uy NP 1,i SECQRILS 8BS £ SEQ

s COHSAE 9l AR GIR EIGRACLE A o 8 SRIBS! oo

pr esERdED:88, SEQLIZN€):39, and AEQID¢Oawcor di ng to any of
~—clai-ns -1 t-0- 11-and -a—t-enplate-dependent—bBNA pelymerase.——-

%% 8t4 ggt;fg? 'EHe3' EX 91 gz%lg%ei;g %% tolfg n§e¥ﬂber o{'j thv\?apanese encephalitis

Vvirus serogroup, comprising:

a)  afirst nucleic acid primer according to any of claims 1 to 4;
20 b)  asecond nucleic acid primer according to any of claims 5 to 9; and
c)  anucleic acid probe according to any of claims 10 to 13.

26.  Akit for the amplification of a nucleic acid of a flavivirus containing in at least

one container
- an oligonucleotide according to claim 14 or 15, and
25 - reagents useful for the amplification of nucleic acids.

27.  Akit for the detection of a nucleic acid of a flavivirus containing in at least one

container
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21640 WO- KN 92 b) detecting the fragnentation of the
probe, thereby detecting the presence of nucleic acid

woRooaoymmber of the Japanese encephaliti s virUBCT/EP2004/003356

serogroup. 41. A nethod for detecting a nucleic acid
of a nmenber of the Japanese encephalitis virus

23 E4PER R conprising: 5 a) 8ntacting the sanple with

a nucleic acid prinmer or probe according to any of
claims 1 to 13, wherein the nucleic acid priner or

probe i s2pgligemaisteotide peeprding toclaimsl ol s abort  under
conditions that allow a nucleic acid of a nenber of

the JapapasentsQsfRITal fhkidsteVid st 15BFHAY FRHRALD amd?igbﬂ&&)ude
to the nucleic acid priner or probe; 10 b) ‘contacting

a det ect abf §314 BBEFEECBri mer or probe according to any

of claine 1 to 13 which is not the sane priner or

p8Ob& lth@k thedfayidh got thy dafet @bt duid aﬁeg_&hihg virus comprising

support . .to the solid support; and c) detecting the
nuclé?Bhﬁﬁﬁﬁﬂ8ﬁaﬁaﬂﬁﬁ§%%gbﬁmﬁﬁé53%b nese encephalitis

virus serogroup by detecting the hybridization of the

det eatlabloy tHeadredctidn B61i tHE HetediorOdf aBfeDOR f&ver (iRes domelrRins an
acid er of (%gpanese encephalitis virus ‘

f a PE .the

sero@ﬁ%ﬁﬁ@e99.@wﬁ?“&P%ﬁ& Wsfofo danti fying in gan
anount (r)f a nucleic acid of a nenber (r)f the
Japandsefoe deajdieatioh ifér the BetSctiRl GFADeHuk fever SABRLEprising an
conprhgln ' a@ cont cthg.a %aqyle to detect a nenber
of tA ‘5%%%83 SR Q1 94mE 1ot &% 20 serogroup with
a fluorescently-I|abel ed nucleic acid probe according
Bh anykit affang loftlaknsldy thG0f@rthancbrap il BINL felpeiReent
nucl eic acid polynmerase with 5'-3" exonucl ease

tiyity: b). detecting an_ anpunt. .of fragnentation of
Fe fitinedlionh s She e adn ST oF 4% e o b v
t enpleaadgodp pemngesing b peingir acacdidg pehynef dae s Wit B 08'15 80 20 and
25 eﬁgngclease activity, wherein the anount of
fraghBhtati on of the fluorescently-Iabel ed probe is
proportional to the anmbunt of the nucleic acid of a
p®bércoafpositien fapdatesiag e moeypialof theJasalcagérauphapitie send

' L d r.m_ni h f.
BTN O TIOE  NN

by compabiuffig. an anount of fluorescence enitted by the
fluorescently-1abel ed probe to an anount of

54 UOKGSGROE ?or%fptetc{iﬁ‘g a B¥abiPScid of a member of the Japanese encephalitis

virus serogroup, comprising:
a)  contacting a sample with

- a nucleic acid probe according to any of claims 10 to 13, said probe
being detectably labeled,

- a primer according to any of claims 1 to 9, and

- a template-dependent nucleic acid polymerase with 5'-3' exonuclease
activity, under conditions that allow the template-dependent nucleic
acid polymerase to fragment the detectably-labeled nucleic acid

probe; and

b)  detecting fragmentation of the detectably-labeled nucleic acid probe,
wherein fragmentation of the detectably-labeled probe indicates the
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fluorescently-I|abeled probe in a control reaction. 43.

wo2emepdm f or detecting a nucleic acid of a nePEEPWN4/003356

the Japanese encephalitis virus serogroup,

conprising: a) anplifying the nucleic acid of a nmenber
29644 heo-Japanese encephalitisgyirus 5 serogroup; b)
hybri di zing a detectably-labﬁled p{p?g gccorﬁlng to_d
any of clains 10.to 13, to.the a ified nucleic acid,
of ya menthaesepge qijke %‘&E%%é Oéﬁg@g}%ﬁr pkthe Japsaessgneapbalitis
and c) det®gidupg the detectably | abel ed probe, thereby
detecting the nucleic acid of 10 the nenber of the

anese encephalitis serogroup. 44, A nethod of _
égf eg‘ﬁ\eﬁﬂetgo‘gPP&EHh%‘% Wilﬁ’eféfbﬁ%ﬂ 406%%3131»1-];&13@?& BEARSICPBIPRiges 2
a) afpbidsydniehdetpucl eic acid of St. Louis encephalitis
virus with at | east one oligonucleotide according to

' ; t] he anplified
B S bbb bt el s B ) DB S
encephplendtes moidtis. 45. A method of detecting a yellow
fever virus, conprising a) anplifying a nucleic acid

| ow feyer .vir ith gt |east one
371 s by Shesfrtl ulkisth e Rbract] Ghergerabenaf theapancee
and  lehcephblétdving séogroapps iﬁbl@@k:dﬂitﬁizﬁif\‘at BAstGne B @RYcording
detectin & el | M/fexgr virus. 20 46. A nethod of
det eg? ?Wgoacﬁlﬁég‘?% r virus, conprising a) _
anplifying a nucleic acid of a Dengue fever virus wth
as. | dastthoddor the hgplificiteatdf d&lualém&ﬁil dta ﬂa.@i_vfﬁ'!ﬂ}z’, vitferein at least
cl ai 15 to 18 ,and det ecti.ng. t he ifie ]
el One dadfiet P Piitornd Bt ot Mool evendecypsingghe
25 AfunclFoecidel ool ofivianyasaftembhtdys 44 to 46 wherein
the detection is done using a probe according to any
§§ ¢ Lﬁ%%o%?ort (?etejc':%'lhg :alf nhcl%l%gc%eorfg rrcl)ember of the Japanese encephalitis

virus serogroup or of a Dengue virus, a Yellow fever virus, a Modoc virus, or a

Montana myotis leukencephalitis virus in a sample, comprising:

~—ee2)._—contacting the sample-with-a-nucleic-acid-prob e-according-to-any-of-claims -

1to 205 and

b)  detecting the hybridization of the nucleic acid probe to the nucleic acid of a
member of the Japanese encephalitis virus serogroup or of a Dengue virus,
a Yellow Fever virus, a Modoc virus, or a Montana myotis leukencephalitis
virus, thereby detecting the presence of the nucleic acid of a member of the
Japanese encephalitis virus serogroup or of a Dengue virus, a Yellow Fever

virus, a Modoc virus, or a Montana myotis leukencephalitis virus.

40. A method for detecting a nucleic acid of a member of the Japanese encephalitis

virus serogroup in a sample, comprising:

a)  amplifying the nucleic acid of a member of the Japanese encephalitis virus
serogroup in the presence of a nucleic acid probe according to any of

claims 1 to 11 and a template-dependent DNA polymerase that has 5'-3'

exonuclease activity; and

AVEAN AN Bavalme bases AT



10

15

20

25

30

WO 2004/092412 PCT/EP2004/003356

21640 WO-KN 92

b)

detecting the fragmentation of the probe, thereby detecting the presence of

nucleic acid of a member of the Japanese encephalitis virus serogroup.

41. A method for detecting a nucleic acid of a member of the Japanese encephalitis

virus serogroup, comprising:

a)

b)

contacting the sample with a nucleic acid primer or probe according to any
of claims 1 to 13, wherein the nucleic acid primer or probe is covalently
linked to a solid support under conditions that allow a nucleic acid of a
member of the Japanese encephalitis virus serogroup to hybridize to the

nucleic acid primer or probe;

contacting a detectably-labeled primer or probe according to any of claims
1 to 13 which is not the same primer or probe that is covalently attached to

the solid support to the solid support; and

detecting the nucleic acid of a member of the Japanese encephalitis virus
serogroup by detecting the hybridization of the detectably-labeled primer
or probe to the nucleic acid of a member of the Japanese encephalitis virus

serogroup.

4277 A method Tor quantifying an amount of a nucleic acid of a member of the -

Japanese encephalitis virus serogroup in a sample, comprising:

a)

contacting a sample to detect a member of the Japanese encephalitis virus
serogroup with a fluorescently-labeled nucleic acid probe according to any

of claims 10 to 13, and a template-dependent nucleic acid polymerase with

5'-3" exonuclease activity;

detecting an amount of fragmentation of the fluorescently-labeled nucleic
acid probe by the template-dependent nucleic acid polymerase with 5'-3'
exonuclease activity, wherein the amount of fragmentation of the
fluorescently-labeled probe is proportional to the amount of the nucleic
acid of a member of the Japanese encephalitis serogroup present in the

sample; and

determining the amount of fragmentation of the fluorescently-labeled
probe by comparing an amount of fluorescence emitted by the

fluorescently-labeled probe to an amount of fluorescence emitted by the
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fluorescently-labeled probe in a control reaction.

43. A method for detecting a nucleic acid of a member of the Japanese encephalitis

virus serogroup, comprising:

a)  amplifying the nucleic acid of a member of the Japanese encephalitis virus

5 serogroup;

b)  hybridizing a detectably-labeled probe according to any of claims 10 to 13
to the amplified nucleic acid of a member of the Japanese encephalitis

serogroup; and

c)  detecting the detectably labeled probe, thereby detecting the nucleic acid of

10 the member of the Japanese encephalitis serogroup.
44. A method of detecting a St. Louis encephalitis virus, comprising

a)  amplifying a nucleic acid of St. Louis encephalitis virus with at least one

oligonucleotide according to any of claims 15 to 18; and

b)  detecting the amplified nucleic acid, thereby detecting a St. Louis

15 encephalitis virus.

45. A method of detecting a yellow fever virus, comprising

a)  amplifying a nucleic acid of yellow fever virus with at least one

oligonucleotide according to any of claims 15 to 18; and
b)  detecting the amplified nucleic acid, thereby detecting a yellow fever virus.
20 46. A method of detecting a Dengue fever virus, comprising

a)  amplifying a nucleic acid of a Dengue fever virus with at least one

oligonucleotide according to any of claims 15 to 18; and

b)  detecting the amplified nucleic acid, thereby detecting a Dengue fever

virus.

25 47.  The method of any of claims 44 to 46 wherein the detection is done using a

probe according to any of claims 10 to 11.
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