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I nfl uenza Avirus detection nmethod and kit therefor
Field of the Invention The present invention rel ates
wo eooglossgenucl eot i de(s), nethod(s) and kit(s) fBET/SG2006/000354
i nfluenza A virus infection detection. In particular,
the invention provides a nucleic acid assay for the
detection of Influenza A vijfus, subtype H5NL
Background of the Art Influenza A is an infectious
di sease of aninals caused by type A strains of the

eﬂ%ﬂhhykltm tfo'srg?’ tﬁgd | ess

|an uenza A virus. These subtypes are based on the
haenag?I ut| nin (HA) segnment 4 , which has 14 varieties
Fielch gfithesliveriion dase (NA) segnent 6, which has 9
TheVgFés%tn't eﬁvehﬁod Ste ol Wg&ﬁ&ﬂ@d’t & of r‘r@mdﬂ(é)usanﬁhﬂt(s) for
se virulence uenza A ls NA Virus of
influenth #nyixes infection dxstectlcm In rp@rilmﬂan,lé}mmv/er@gawp‘gges a nucleic

. HS5NL i s of rticul concern.beca ates
acidRgsa|for 8}%‘55%8%@? gﬁ&me?@ V"h'isgﬁ#?sltyBgﬁ_h%{em ¢ and
can cause severe disease in man. The spread and i npact
of Influenza A subtype H5N1 or avian flu has been well

W_@!@_Aﬁom Sout heast Asia, avian flu has spread

t o_po r [ S iy 0 r
i BaReA o AR 2uStar oE AR LB DL RAEH SRS of he
influ%hbanvltuﬁ tmnﬁ@mtwwembmrb.mmfarrmmts nommygopms There are
I ndonesi a, Vietnam Canbodia a _ﬂ_' Thai I nt h
manyaisepitossy ofrdb® JalURRZaIA Siflsn g NGSE ﬁH Qei @Fer E@sed on the
4N ' dase (NA
vachE 5 SRty WA 88 e lbsfd Rburamiidece (Ve
seghm‘rit Ge whicts has DhvaricRbE bys thesertale segments of the v1rus that cause

transcr| pt as ol rase C action.(RT
rdssnel B BN RS S RS AN ST
possible to provide a viral detection as well as

subtype identification. PCR prinmers for influenza A
Of thebinjipenBaA subtypeanHONT it ot padiawlareeeniesa EFcaupe it mutates

b, 5 U SHRAHeReT, A1 Bty s3958 digbase

man.Nfl uenza A subtypes are prone to nutation so.there is
a high chance that any detection sequence chosen from
the HSNL sequence may change. This may decrease the

The ;{) %i e %ﬁ?ﬁé’t d%fv n?IMeﬁiéj(\flg’g@tgFe EFNM r A el Hésebeen well

ion ne current The t est
docclute"rﬁedl Erc&naﬁSdnahéastaAelancawareﬂm hawepmaﬂ @muﬂtry: in parts of

enough for etection ese r
Chings BlSsis DR ETPPEaH TS, GRS TURET A, Romhi. Fuman
cases of avian influenza have been confirmed in Hong Kong, IndoneS|a Vietnam,
Cambodia and Thailand.

Current laboratory methods of detecting influenza A virus infections commonly
involve antigen detection, isolation in cell culture, or detection of influenza-specific

RNA by reverse transcriptase—polymerase chain reaction (RT-PCR).

By using RT-PCR techniques with defined primers, it is possible to provide a viral
detection as well as subtype identification. PCR primers for influenza A subtype
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H5N1 or avian flu that could actually be due to other

simlar or related subtypes. Accordingly, there is a
woe@d/osssed a specific and sensitive detection neCT®G2000000354

i nfluenza A virus infection. In particular, for a

detection nethod specific for subtype H5N1 or avian

flu. Summary of the Inventiq? The present invention

relates to a nethod and kit for determning the

presence or absence of an Influenza type virus in a

i j: I : .0l [ terial isol atged
581 o R o LS AR 08 Sl il R an
outbreaknini t907 favihdeld 5K 1sitrav of isfrgizai A aiedHOwSRECInfluenza A

use of the probes and/or primers

[ ti test. B
sutuERY PES TRRS P B HBBISS & i chaRgsthek endtection
sednﬁghﬁe LPRSEA i INEHENF E@&ﬂé%ﬁcc% ﬁég{bsﬁéﬁna?d gﬁg?sgb{a%ecrease the

thods of the prior art.
detectiqiesensitivity rand spebificho@f.amyl oérthat detektion smethddsstarrently
av r{sél be by a one step PCR nethod or a two step PCR The
aﬂ) Sent invention provi des an isol ated oligonucl eotide
conprising at | east one nucl eoti de sequence sel ected
fromthe group consisting of: SEQID NO 4, SEQID
Thentesis airesntly arzikblesere | DN BitiveEaNd saDif; eBBQYh Dor simple

=0 | ) 24 I 25 E
et qmeSiods e e At et asilp, S5t Ry IMydisa B btype
H5N 1 agawistn(fh) thab eoealof actdsllyi beatuy & s)her Rehig or related subtypes.
nmut ati on(s) thereof, and conpl enentary sequence(s)
thereof. In particular, the present invention provides
ol g | : _ i _ . y
Ao ol o 10 2 So e e pARIER Feledtontmthod for
influgrgap Ac oires sinfeadioof : InSEAYticDIaNOfdr, aSEtddloNOMeth&EQPdRIfic for
. | D. 7, SEQID NO 8, SEQID NG9, SEQID
S“bhl(geqﬂéﬁﬁgéé"f% 24, SEQ ID NO 25, SEQ ID NO 26,
SEQ ID NO 27, SEQ ID NGO 28, SEQ ID NO 29,
fragnment (s) thereof, derivative(s) thereof,
Surameg¢ obiednvemtiansof , and conpl ementary sequence(s)
thereof. More particularly, the present invention
provi des an isol ated ol igonucl eoti de consisting of a
Themprekent indentiem reaks toed Artiest éh@lnittfbﬁdéfé?mig%ﬂﬁé Prédthce or
of : SI1:_.QID 14, SEQID NOS5, SEQID NO6, SEQID .
absgieer OfSpity InpURREas TysEyinuS oBg biokicalpsample®r sem bivlogical

i Q%E% e EQ ID NGO 27,
mat%\%bl IIg%atNQ , r@@g‘%‘%ﬁfi@?&@%g@&l 'S)Q t her eof
derivative(s) thereof, nutation(s) thereof and
The JEARRRTBUH I Brabies 3iminpleo SaTOvS YR ARAEH GE0RESo test,
By s0f ihgsprabeb %aﬂvo%@#éca&%ig%% ﬁ@i@%ﬁh&&(&?gndlor kit(s)

fromthe group consisting of
are made more sensitive and/or specific than the detection methods of the prior

art. Such tests may be by suspension array technology. Alternatively, such tests
may be by a one step PCR method or a two step PCR.

The present invention provides an isolated oligonucleotide comprising at least one
nucleotide sequence selected from the group consisting of: SEQ ID NO:4, SEQ ID
NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ ID NO: 23,
SEQ ID NO: 24, SEQ ID NO: 25, SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID NO:
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Accordingly, the present invention provides an

i sol ated ol igonucl eotide conprising at | east one
woemhesteede sequence conprising SEQ I D NO 21 . pdieG2006/000354

i sol ated ol igonucl eotide may conprise at |east one

nucl eoti de sequence sel ected fromthe group consisting

of SEQ ID NG 30 and SEQ I D NO 31 . Accordingly, the

present invention provides an isol ated oligonucl eotide

conprising at | east one nucl eoti de sequence conpri sing

2, SERIPA 2 gl B BT, Mg vro
and {\%&g‘g@ﬁerﬁéﬂﬁ !%e@géﬁéé(ﬁz neieffof SHE paRtibaB?2 then corS&ehtl Mivention
. ' R

\ . Accordi nrfg_ly t present invention, provides an
provides aredsolatesbrrligosueiegtide oppmpysing geserlialy Sheat least one

oY SLL 5, SERER PRI S SRLAAD: KEQTDI04. sEQ D
NO:BPSE@DP i‘iﬁ?/:gﬁtsiEg@rNﬁ?/:i?SEQQ )] _l\m?o:8,4tSEQ:gD _NOl:@I, (;E,Eél @5\10: 23,
se@UEINB. AnLER 11! BLL S50 TSl oLEL P8R8 SR o

28, SEQ |PNE é@,-frayiﬁeﬁtgsg'tﬁér‘%é%f,%ér%ﬂk}édswér@@f, itation(s) thereof,
t o I I d

conprise at 'l eas nucl eoti de sequence sel ected )
andfcamplehenigry gequenses) ithereof. 1861@ partivalasly, #iel pgrEent mvention

NO 36. A dingly, th [ [, QN '
proydes apdePiBiaci kiRt de deonpnn g Bec Bl S deffodeiected
fronitie §RIUpELRRSIHGNGTE SEQITHD IND A9 SBERID NOIB, BEQ TDeNO:6, SEQ ID
i sol ated ol i gonucl eoti de ma\gl conprise at |east _on

NOTT, SED MO S s N 1 Nors £h SigdBND: 28 SEQ P NO:
25, SRALITNG B ol NG 2 PERL) Rel-ve, SED ORI 20, fragmen(s)

therggﬂml’é[r)ﬁfla\lgwel(g; tﬁfcgesﬂ; nulltatimr:j(s) &mrédbarfcbqumgdmnemmw sadurnce(s)
1 19. e isolated oligonu tide . ,
theregNos EORPIATBREIEN: REIRTIS! (1eTo0hq LR SSUBTRb pligpnucieotide
ma réﬁﬁqgﬁ@e gétoq’%s‘ioﬁﬁéshwl%oﬁ&eSgéadé?uc@%?ef&:té@ #8m the group

Accordi ngly, the present invention provides an
congistihgtof SEQI IPoNOS:80H8de conpri sing SEQ I D NO 20. The

i sol ated ol i gonucl eotide may conprise at |east one

nucl eoti de sequence sel ected fromthe group consisting

AccRfdiRgR tHe NeSeAPinvaatie® prdvidsy ah Rgiatedtdligopueisetiie comprising

i nvention provides an isol ated oligonucl eotij

d .
at leasprons mycleotideaseqeerca fONuYising %6@11&%&1@5%&@ rigelated

. SEQO I D.NO 9. i.sol ' . ' '
oo 5udFiy Ao I SRRl A Fom o
grodp evRsietig of SEWIDNGEEQanA HEQ:IBINGEH .52. The present

i nvention al so provides a nethod of determning the
presence of an H5Nl subtype of Influenza A virus in a

Accdr&hgs! R prRRBRL Frvehfisn PROVIGES SR TBYIARHSligohBcRbEAE cBhiprising
at least one nucleotide sequence comprising SEQ ID NO:22. The isolated
oligonucleotide may comprise at least one nucleotide sequence selected from the
group consisting of SEQ 1D NO:32 and SEQ ID NO:33.

Accordingly, the present invention provides an isolated oligonucleotide comprising
at least one nucleotide sequence comprising SEQ ID NO:16. The isolated
oligonucleotide may comprise at least one nucleotide sequence of SEQ 1D NO:34.
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(a) providing a biological sanple; (b) contacting at
| east one oligonucleotide with at | east one nucleic
W@ei0d/058824 he bi ol ogi cal sanple, or contacting PEESG2006/000354

ol i gonucl eotide with at |east one nucleic acid

extracted, purified and/or anplified fromthe

bi ol ogi cal sanple, wherein fheoligonucleotide

conprises at | east one nucl eotide sequence sel ected
fromthe group consisting of: SEQ ID NO 4, SEQID

Acc%grégly éEg qrgs{@ ﬁ\ﬂﬁ%@%@l ngn l thééE%N%rﬁicléﬁ@e' &)n%pnsmg

at Ié&sth@neZﬁucléﬁﬁwé &i@en@é c?ﬁ@nblﬁgNﬁEQSlDSﬁQZ@ fioe |solated
r nt { her r t t her

oliganyickeq Gig SV REIEISe. S1dRasLORE U BAETR SPUSRG SaeEieg)from the

gro R tnFAS @)D %@)gsmnrblmmg resulting from

con cting in step wher eby the detection of
t he bindlng i ndi cates the presence of an H5N1 subtype

Accg%rﬁé]y,stg‘ueoqr%g%aq lﬁ\é%/r'lltlrogﬁ%rol){ so%'i[ EgL&fé‘g gﬂéér){‘glzcl%@l)/deecgoergpnsmg
at Iééé’tmo‘hﬁe nACRIGAdE og@q@éno@g c@fnpaaagl [BENDSIBONGY18 THke isolated

detecting in step (c) nprise di stinguishin %
ohg@m@k@@lﬂ%ﬁwmmsaﬁwgas’@@me agglgptlgg gequénce seletted from the

I th I d Th
aro} bEHHTIEE SEBNERSE Mrobi [ zed on parti bl es.
for exanple, on m crobeads The ol i gonucl eoti des may
Accgrdjlpgtjg‘b ’&% grggﬁ%ﬁhlgvg%ltth? gqog(o g Sl 4 e(g[chlggggglegﬁcgegcomprlsmg
at I@Hgi! e Wc%dtlafa Fé%ﬂ%rﬁ sﬁfﬁ"‘@@QolDeNU ag! ethe isolated

i f1ed om t esanple with at | east
ohgommacleemﬂ treay d:cabpmse &t leapt onepbcletile geatenea selesird from the

probe .to at S ead conprising at | east
groweowaw?%gf:éﬁﬁ ‘R@E’%‘%? ggnt acting the at |east one
probe with the at | east one nucleic acid to allow

bi ndi ng of the probe(s) and nucleic acid(s) %
Accodnglyf mawgreﬁsen ipvenliRn pEadEsOAN ispdated lﬂbgegeg plide comprlsmg

SE QDR e B PRGBS AP TR A ke
seqaehéé Séleh%&fr@hethé)growbbni;lsa@obSEQJIE.hNGS 48 and 50.

m crobead(s) with a second | aser |ight based on the
reporter | abel (s); whereby the detection of binding of

Acctopcﬁpﬁgc }_l%k&re%%h?frﬁlénﬁ PF@{?ﬁéssén 'lé?ﬂiét‘éatcﬂ@ohhéleﬂflﬁé %Bﬁﬁ)nsmg

ype o enza A virus. The at | east
at (waet pomé i nweomda)rswuanpeecompnsmgo@ﬁa) IDraM Qs 8nplhes dsolated
ohgg%uélggtlée may comprise at least one nucleotide sequence selected from the

group consisting of SEQ ID NOS:51 and 52.

The present invention also provides a method of determining the presence of an
H5N1 subtype of Influenza A virus in a biological sample, the method comprising
the steps of:

(@)  providing a biological sample;

(b)  contacting at least one oligonucleotide with at least one nucleic acid in the
biological sample, or contacting the oligonucleotide with at least one nucleic acid
extracted, purified and/or amplified from the biological sample, wherein the
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fluorescent dyes. The at |east two fluorescent dyes

may be capable of allow ng one m crobead to be
waele@viossged shed from anot her m crobead based onP€T8G2006/000354

fluorescent intensities of the at |east two

fluorescent dyes. The | abeling of the at |east one

nucleic acid in step (ii) nay be done after the

contacting in step (iv) and the step (c) of detecting

may be carried out by using Suspension Array

T | A o
ol AR B ABE 3 My FuBBRNGL EhEe PEERRRLS from the
groWr@gﬂn@gﬁat | east two oI i gonucl eotides fornming a

SECH M ARG Imp s shan KBS A iz 5B 1§ NS, sea
NO:§28 Erkfoftg éé‘%@ﬁtlp%g‘%"?m)ﬁ) RO 04 ee‘rmnet Non 26f SEQ ID

ar wel east one a i con obt ai ned
NO:f2pn8ERe IIDolH@mézaaseEth MNQe28t rfnagmewﬁs(e) ithereof, derivatives(s)

particul ar, the detectin bi n
therP‘éfagiUtBH%”(ﬁ} eelpag qgﬂgpleﬁ}@?%rﬁ%qnggﬁ %E)glir'%%éf’f rom
andt he polynerase chain reaction. The pri rrer pair is

capabl e of binding to the nucleic acid(s) and anpli

(c) at detesding amy tanqblhgdeaulb@grﬁpngthegcqn{@ctg'ggqu@ﬁw &, \gggeby the

Th
cotdepfe b o rBahTBRcS BB P eB, e, SN, subtype of an
Infludineh eovirge sequence SEQ I D NO 25 and at | east one

reverse prinmer conprising the nucleotide sequence SEQ
ID NO 26. In particular, the forward priner may

The@@iﬂiu ‘ﬁ{iﬁ Veb{sb%sgucﬁl a%%é&eor?@qw&@tldg s&ﬁ%dd@ selected

rimer may conprise at |east
fronPfise @u@dnp&@bnﬂetnsgeqxﬂ@ﬁ@ IDeNES:80-54: dihet detegtiog pn step (C) may
con5|st|n

35 d |
coniisher BATPOHENEE DRSO, i TTY e '%%Lfcl?@@e(s) and
olig?ﬁuc%éﬂdé@}jb@u gEﬁ(gefﬂﬁldll\%é?bi#@e anpl i con conpri sing

he sequence o he primer pair may be a
prlner pair conprising at |east one forward priner

Thet lBenaeEAc L. e st (MTSARF Mo e Rl Rifiple. on

micfoHRBC rhaRsiigdaubidotifies hinydiee prabdsadind tHeembtitosaicdmprising:
primer may conprise at |east one nucl eotide sequence
(i) selpsevidimgra bm'@gﬂl@a@a@ﬂfﬂecony sting of SEQ I D NOS: 37 to

(if) 4‘%9?@3‘} Elgb: ak ?é’%tscﬁﬁeohhpﬁc . 4 ¥_ihOiHer Rféﬁ)gq?% all @ARpleOYeextracted,

sequence se fromt up consi sting
purified SE@nilifiNaSroth tiaa dasiple With HOletst onepepbiterclabpl i si ng
at | east  one sequence sel ected fromthe

(i) corermabiG ot deest PTREEDRS 16 Al 15658y uTliciolapd famprising at

@ mer pair is capable of binding to t he
Ieasﬁuc eIe| C amé(]ﬁo?/ and anplify at |east one portion

(iv) SEQonEadiidp thetat Iedst30® prohe. witththepat leest pae nusigjc aedato allow
b|n<§1 ngmi?the probe(s) and nucleic acid(s);

(v) identifying microbeads based on the fluorescent intensity of the at least one
fluorescent dye with a first laser light and detecting binding of nucleic acid(s) to
probe(s) immobilized on identified microbead(s) with a second laser light based on
the reporter label(s);

whereby the detection of binding of the nucleic acid(s) to probe(s) indicates the
presence of the H5N1 subtype of Influenza A virus.



10

15

20

25

30

pair conprising at |east one forward primer conprising
the nucl eoti de sequence SEQ ID NO 8 and at |east one

WO 2we05882pr i mer conpri sing the nucl eoti de sequURCIERGHBEN00354
IDNO9. In particular, the reverse priner may
conprise at | east one nucl eoti de sequence sel ected
fromthe group consisting of SEQ ID NOS:51 and SEQ I D
NO 52. A probe conprising SEQ ID NO 60 may bind to the
anpl i con. The pol ynerase chain reaction may be

Thel QLS YR £ 8PBRLOES ¢ A2 881 o) R o et b

fluo@%giahﬁdﬁs?slg{é gt et ttivorfludrescert rtiy@st nnagtben capalgle(dn‘) allowing
and/ or e binding.in s for a.ti nd under

Onecmi@rpbrﬂaﬁst%uhq|digfé1&w$hﬁdoé°é9é)e| aneth@h Fisrppeadfast n the
ﬂuo%sﬂghfﬁﬁté X tRELYRES: hiis ﬂabf&eeH{chg@é | TR odlihgrof the at

and nuc elc acid bi ol ogi ca
leas$ amal rmdmg amei ihrsiep @u)mwmemaﬁwUMmqwacﬁmQ in step (iv) and

suyspe t belnfecte w_th the nflu
the THlghol9g0hAGBEITAII RYy DBocTiot out theTtI(d Sukbgiisign Array
Tecﬁﬁd ?g | abel ed. The present invention also provides a

I r the detection of Influenza B virus, the kit

conprising at | east one oligonucl eotide conprising a

Accgf %b'o%% ﬁiieﬂ }? %%El@ %bgﬁg?gnvéég@r %?%%Bg%gé%qﬁ's‘féﬂ) 9) may

conﬁs@sé comatting NO 18astSHd |dﬂgbl@lcﬂeotﬁE@ Py aZ:B)rmECpalD to the
24, SEQ 1D NGO 25

nuc@E'Qapqg Ay the stegrds) of F@ecﬁgg i$ g%}ql;(rggrqs%g%p reaction. In
partﬁjc?fdéc \é%‘% VRitS tlnfg/ﬁ{agouen ?é@ ibnt SefrROMmolecular weight of at

emnen ereof. I'n particular,
leaﬁthenel agplicon ecbtathedndione otiner Ip@bjlmralseaghamnéeactlon More in

pariuiaiz e GetRsSoTE BEnay nding < Bigae S G RIGRLL} it one
ﬂ%n%té|ﬁéa'f% tfe Bblynicvasslehgintreastidn, suspensi on

array technol ogy may conprise at | east one m crobead,
at |east one fluorescent dye and/or at | east one

| abel
e FReE Bar R o oy RS ksl SR8 B Ml o st
onel m[fw&cbrrreémpﬂém@ theXetfuehbe omrmno N@\&n'the)pnmermlw may be

subt ype corrpared to other influenza A subt lP]
a primer paircampriging @t leasfeone ﬁ@wfrq pwner comprising’the nucleotide

44K YHEITIBEASH EEE g i Rt g e

nuchéatidiec sequieneee SEQN D 1BEN26.HRA partiodlar, arﬂm a‘omam (prm)er may

A St (S e
pnnﬁ‘é’rph%?ry BB r1¥e39cole%@t‘mé|cﬁ1et hﬁcllébhﬂ@rsédﬂ@hcéniéléétbasfr@m the

regi o rising
group consustmg of SEQ ID NO 35 and SEQ 1D NO:36.

The primer pair is capable of binding to the nucleic acid(s) and amplify at least
one amplicon comprising the sequence of SEQ ID NO:7. The primer pair may be
a primer pair comprising at least one forward primer comprising the nucleotide
sequence SEQ ID NO:18 and at least one reverse primer comprising the
nucleotide sequence SEQ ID NO:19. In particular, the forward primer may

comprise at least one nucleotide sequence selected from the group consisting of
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NGO 10 of HA nmay be approximtely 168 bp and the
prinmer that anplifies a region conprising SEQ ID NO 1
w@bRooHbsssey be approxi mately 114 bp. Figure 2 sPOMSG2006000354

sensitivity achieved using priners according to the
present invention for the detection of influenza A

subt ype HSN1 where the virus, copy nunber per sanple

| oaded varies from 500 copies per reaction to 0.5

copi es per reaction. Lane 1 is a mar ker | anes 2 & 3

SEQONDEE?, GoM Sl 5ol EH e il A6 st e

nuobeniidel seduenopi wectéd tfiem \the Wsows lcobsitin ng |o¢r%;(3§D&NQ)S 45 and
s

0 5 copjes of the . virus per 5
SE@ m 2\'(3 gé’? \F@'Wl‘ﬁ"?gjlatd?a%itnOUﬂr?eﬂca{eéﬁeW¢|©©’fed from the
groﬁ’@%bhe‘éﬁn SERNILS NS MBI PEG AR IO Mg AftiiksH™! Y

cl oned derl ved from correspo
Figure 3 shows a gel denonstrating the specificity of

The BRr8E S5 B Sanit oL aeiPG Tdhe rileie R ) Qg igpedY at loast

A _
one;/@dts:rﬁec l?éfﬁ%QgtELﬂg%r 78}@688? ?:Od)ﬁuﬁe( The & primerpair may be a primer

paireomprisingat laash one &rward efglmﬁ!f c@n'prlsu;grtgeSE(@IedeﬂOséfquence
f 300 bp while t rimer that
SEqipNOTAnRSF AL UAETA ke PRl BBl gBis hence
SE@pm dXOreat Bl yaHuidp . thBeteveres! JMasr inthy Worbridd @t least one
%ﬂgsntl on Sone ter used in the present description
nuc aéﬁ%@mﬁé"—iﬁﬁﬁ%@ﬂ%ﬁ he geoyiu ppBssting of SEQ ). NOS:51 and
I r
S NG 24 HRBE BT SEL 1M S8R FRSmplpon
be found in text books such as Sanbrook et al. (ed.),
ThelBhltle ChAR'BlchorHEPBE o R B 9bc rames i detection

and&BprpurigicaitdrPef theMnplkdal - This book is also avail able
as an online reference at

http://ww. nol ecul arcl oni ng. cont. Definitions

s NS ) 45 Bt B 5 5B T T B o
the b}rrdmrg i rstep oy Isnforad tigyen tingt um&né&rﬁtﬂﬁoﬁsh%hﬁ%fent%r %pecmc
inked to an amino acid, as in a peptide nucleic

CO”%‘EF'EQ( inding nirc |Qs6Hr deetveenn éharnligesticientide(s) (for example

robe’h ¥RY HueRd nucl eoti de sequence refers to the
P seqguence of‘é %glgeﬁ in a pol ynucl eotide. Polynucl eoti de:

A nucl ei ¢ aci d sequence (such as a linear sequence) of

ny length. Therefor pol ynucl eot i de i ncl udes
Thegﬁ %’885‘?9@?%’6‘?#%6?3/ '%Fhffom §oh‘{;]>éﬂ'é X gl lemantanimal suspected to

be IGRERIDGAAERe LS gloxﬂiétg efid E! ol tmehﬁglyles% 1Meled. The

j oi ned nucI eoti des | by nat ve phospho
nuclgisrapid may kg lapelast| eot i de anal og

The present invention also provides a kit for the detection of Influenza B virus, the
kit comprising at least one oligonucleotide comprising a nucleotide sequence
selected from the group consisting of: SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6,
SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ ID NO: 23, SEQ ID NO: 24,
SEQ ID NO: 25, SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO:

29, fragment(s) thereof, derivative(s) thereof, mutation(s) thereof, and
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refers to noieties that function simlarly to

ol i gonucl eoti des but have non- naturally occurring
w@ororiosssg? For exanpl e, oligonucl eoti de anal ogBCT8§2006/000354

contain nonnaturally occurring portions, such as

altered sugar noieties or inter-sugar |inkages, such

as a phosphor ot hi oat e oligogeoxynucleotide. Functi ona

anal ogs of naturally occurring polynucl eoti des nay

bind to RNA or DNA, and include peptide nucleic acid

comp ST YAIERe St EIE SAndf ARG e " O HErRE dng bligiltieotide may
comPﬂé@"aﬂ@é&%@ YiuciEbEde REqEencebNebted fbif thei gtoup @oesisting of
0 RNA DNA, as well as nmRNA and ¢cDNA corre;gondl n

SEQ éDdN@&?_%@@AeTn@.ay least: one RIGOBIClentde MayoPai lageles. vhéit for
et - aleBEFR ) R EIODY RBNRHGARR oot 2 micobead

at leagemee flgonrpcestdydandyos ahleastonke seportnaleelst r ands of a
pol ynucl ei ¢ acid whi ch encodes a peptide, prepeptide,
protein or marker, or to a vector or plasmd
cont ai ni ng such a pol ynucl ei ¢ acid, although usually,
only the sequence of the sense strand is given. A

Brief Dagoniptionodf theddriawinad eoti de is a shortened | ength of

Fiodicr SBeiae: sekefbustUing By RePBRHTBE GRS it ? o the
pres@t AR nBvArtol thBEH5NN silbifbec Bamparedto Btisttinfinenza Aesubtypes.
original nucleotide is quIaced or substituted b

Lanarfoitharmapkert lang &rgNbrichpohiskentiichwovBE00 (HRAD, lane 3
HoN ORePYT AT didfd et eiaRer (EP’A@}.O“ BRe Howevepznane (1)

e’may” al s0”su ute fora i mdine and vice
Alchiekesiqualirasiandl1 994 | (BiFAlpl@ndoniel 6nHirbl7a (i) gWdusk/afictoria/1976

may_be represent ed one or nore nucl egtides,
(LPAD SRBE TG 1) 0P as, 3 1008 COMRBPNOE AL J gf NA may be
L : . :
app ﬁ)?(irtﬁ?fr%glf gP bttﬁ{j\ghg%gﬁ?ggﬂeg%ﬁéatr%hﬁﬁég 5]é%{j:‘ﬁnsyn‘ololl S orS EQID
NO:| 1 oA rhap bei apoxiopadely 168 bpaod tbapeimerghabanplifies/a region
t he. | {i I ion of Pure an jed Chemistr
comprigioRc EE0 S Bt Ty SegP R 68, 15 °
3021-3030) which al so corresponds to WPO Standard

~ ST.25 Appendix 2 Table 1, are as follows: |UPAC
Figute? ebowaethgneengilivity achiewedsyringl PBar AgCNGiNGte theirgesent

inveﬁ;i@ﬁﬁ?Rj\%edoe?egiowto?%ﬁl?enga%%{%wg HsN1 W& theYviris copy
number per sample loaded varies from 500 copies per reaction to 0.5 copies per
reaction. Lane 1 is a marker, lanes 2 & 3 contain 500 copies of the virus per 5 pl,
lanes 4 & 5 contain 50 copies of the virus per 5 yl, lanes 6 & 7 contain 5 copies of
the virus per 5 pl, lanes 8 & 9 contain 0.5 copies of the virus per 5 pl, lanes 10
contains a negative control of an unrelated virus. Positive DNA controls were
prepared from individually cloned DNA derived from corresponding amplicons.

Figure 3 shows a gel demonstrating the specificity of the primers of kit 3 of the
present invention to the H5N1 subtype compared to other influenza A subtypes.
Lane 1 is a marker, lane 2 H5N1 (-1) A/chicken/Vietnam/8/2004 (HPAI), lane 3
H5N3. The primer that amplifies a region comprising SEQ ID NO:7 of NA may be
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RAor GWAor TSCor GYCOrTKGorTVAorCo
rGHAOrCorTDAorGorTBCorGorT XGorA
W@200T0586® N G o rA o rTor C Primers: Short nucP@&r/8G2006/000354

acids, for exanple, DNA oligonucleotides of two or
nore nucl eotides or nore in length, for exanple, 6, 98
or 10 nucleotides in |engt whi ch are annealed to a
conpl ementary target DNA strand by nucleic acid
hybri di zation to forma hybrid between the priner and

the ta rand, .th
apprgnaBhato B Wil AP REMAE B < afion CoRRIEPSEQ 1D
NO: TRy HEemid§asé é@éroﬁmtefyif%bpn of a nucleic acid

sequence, e.g., by the polynerase chain reaction (PCR)

or other nucleic-acid anplification nethods known in

the art. Probes and/or priners as used herein may, for

exanpl e, include at |east 10 nucl eotides of the
Detm!edllaéscrmbd ddmﬁnveaﬂomhat are shovvn to encode

speci fic ver,. probe ngd/, or

Some] Ggmseiesh i 43 Prassht SeesiinticB P aetned i il urpose

of cRAtyY nV\‘FéIﬁkl‘r‘O\ﬁﬁ 'g‘éﬁerélrrﬁlgl%‘éu%'ﬂfylélbg mhéBbas RARISREANRYUes in the
certain sequence. Sequences of interest are |isted

art m@@edmnglly desdiibedr mag e fowndrinitext. bopks Sué‘ahlg%?n§ambr00k et al.

(o BB o B LR VBBLAE e Ghosvdl, 428} GBI sorng
Harlbdie LaBoRt&§UPRsse . Colawspeing HabordiNyg 2001 heTprsebeok is also
i nvention, two sequences are also said to be the sane

avaijgble, apeopanlioe rgfarapee ahRtp/MavW SABeHaLIRNRIBAE8T \hen
referring to a probe and/or priner, the termspecific
for (a target sequence) indicates that the probe

Defialtidher pri rrer hybri di zes under stringent conditions
— subst antl a onl to.the

Nuclaoiiges 5o nobimlie 6 2 Biantias” g indlufose e finked
to aTélgqé?r 98@?%3"@%‘3@%@&' pafve 'o?%@hﬂ%‘ilcaék@dl@@s tiherebf, or a base

linked to an amino amd as in a peptide nucleic acid (PNA). A nucleotide is one

monomer in a polynucleotide. A nucleotide sequence refers to the sequence of

bases in a polynucleotide.

Polynucleotide: A nucleic acid sequence (such as a linear sequence) of any
length. Therefore, a polynucleotide includes oligonucleotides, and also gene
sequences found in chromosomes. An "oligonucleotide" is a plurality of joined
nucleotides joined by native phosphodiester bonds. An oligonucleotide analog
refers to moieties that function similarly to oligonucleotides but have non- naturally
occurring portions. For example, oligonucleotide analogs may contain non-
naturally occurring portions, such as altered sugar moieties or inter-sugar
linkages, such as a phosphorothioate oligodeoxynucleotide. Functional analogs of
naturally occurring polynucleotides may bind to RNA or DNA, and include peptide
nucleic acid (PNA) molecules. Polynucleotides are also called polynucleic acids
and these two terms are used interchangeably. The phrase “"polynucleic acid"
refers to RNA or DNA, as well as mRNA and cDNA corresponding to or
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hydr ogen bondi ng, which includes Watson-Cri ck,
Hoogst een or reversed Hoogsteen hydrogen bondi ng,
whedresss2zonpl ement ary bases. Ceneral |y, nucl ePCT/862086/000354

consi sts of nitrogenous bases that are either

pyri mdines (Cytosine (C), uracil (U), and thymne (T)

or purines (adenine (A anq guanine (G ) . These

ni trogenous bases form hydrggen bonds consisting of a
pyri m di ne bonded to a purine, and the bonding of the

comBmdhh Rk R BN Ao e e oy B95ft, th torm
“polyiidotite! 41s8 WMdokrpaSses @@gg&@ RBleid ¥CidsePN/A). Thiet feem "gene"

base pairing that occurs tween two distinct nucleic

compdses betusensesand antizensiessiranss ofegypolysusleia aeidsuish encodes
a peblficpEpBRlife ERIN R arkPl o 10 N eelor oIS BoyRafid'such

a palyrudidic caciat atlegiigre ushialpo ranle tieatsagutyics wihthehsense strand is

. stable and specific binding occurs t ween t he .
givepy vbgfcsagmeabp? Apolysrcieolda imf é‘@?ﬁﬁﬂﬁg f@{wﬂmﬁhﬁ peipuclectide.

target. The oligonucl eotide or oligonucl eotide anal og
need not be 100% conpl enentary to its target sequence
Nucleotite sepgaente aatBiguity bnirdiciesdbide . sejueakes,om fiew avtcledides may

chanrop MU B TS a" SLoB AAPBEES BF PTG ARe BRANGY NHRlgotide
is reF;Hrc%EtBrgsI{JlAUégﬁft%&I;&WanMﬁé? bgﬁicﬂ%rrl%né; ;?'l_mrﬁé it Afothdepurine, or

get , and there i's a sufficient degree of
one qyriplidinerfoaranoiharapwinaidinen dicwersasi bhe WIrnG meYoklse Hubstitute

ol i gonucl eot | de_or_apa o) r.t .
for g ayPBRaTd e Yertnlaibrbra ERpLREE et B §liigugps and
may 58 réprasdhied binees op Mtk oluetdctiales coaadbidired symbbis or letters,
case of in vivo assays. Such binding is referred to a

S
well kagues 1 @ nejsen kbladiladhe an@si giverdn dhe s6AHPPER Hsting of this
Lt ) : y . ) |
onplEHEh AR oS BB LGN Ot Moer case)
proposedody dhecimbérmetianal Unionc ofiftiaiet and Applidde Gitemistry t (RdPAC;

hybrj di zi n | ei ci,d seqyen rall t he
Corhpitnstart & S0 Ais A8 e TandOZHa ROR PR grsprresponds
to WIPEPS{indhly Stris N?;seﬁamemméw, ard a8ffollds:

hybri di zation bufrer will determ ne the stringency of

hybri di zation. A person skilled in the art wll

preciate that,.depending on the context, the terns

'Upﬁgi%?ﬁ"@'d?e a'ﬁ@\g}‘ft)ﬁi“%ﬁ%" or "hybridization" may be
Symiboed | Meahfmgangriakleic atidhout giving rise to anbiguity.

Accordingly, at |east one prinmer and/or probe
----- accordi-ng-to-thepresent invention may be used to
speci fig\al 'y hybrhﬁ%ﬁﬁget o a influenza A virus nucleic
acid. In particular, at” | east one priner and/or probe
accordi@g to the Qyesim invention may be used to

A

G ,SApSiCIrLIS%ﬁLlc%/ergbr IG%'a%?net o a H5N1 subtype of influenza
T T Thymine

U U Uracil

M AorC

R AorG

w AorT

S CorG
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acid, either an RNA or DNA, and not to cross-hybridize

to other subtypes of influenza A nucleic acids or to
woehesss2aci ds of ot her viruses. Thus, a pri nePCD8G2006/000354

probe consists essentially of a nucleotide sequence if

it includes that sequence and additional nucl eotides

that do not inpair the abili,ty of the prinmer or probe

to specifically hybridize to a H5NL virus nucleic acid

under the conditions selected for performng a

di agnos ic.pssay according to the invention. In vitro

anplifi &t ‘on: Techni ques that increase the nunber of

copi es gforarnucl eic acid nolecule in a sanple or

speci men. An exanple of anplification is the

pol ynerAs¥ @RBLh reaction, in which a biologica

sanpl e K rk?SF?d froma subject is contacted wth a

pair of oligonucl eotide priners (prinmer pair), under

condi tiArg Gafl al |l ow for the hybridization of the

prinmers to nucleic acid tenplate in the sanple. The

primer BBTCOARY be defined as to conprise an "upper"”

or "for A i and a "lower" or "reverse" priner.

Each pr?ﬁ%ﬁ“g?ﬁkﬂgtpair hydri di zes to a (sense or

ant i senSedr Aordner ©f the DNA tenpl ate sequence to be

anplified. The priners are extended under suitable

conditions, dissociated fromthe tenplate, and then
Prinfe?&N8Ret eflicidy iR dor aRdmpics TINASIRDNLIcRAEES fof tibeor more

nunber of copies of the nucleic acid. The product aof

nucleatides ps meis it lengthoforexarpelec ParSi 08r1G syclgptides in length,

. el r S, o { .G S : :
which, BF (ABRARF 13- o Fabplehl i HAOH TRACSr b g M dfcieic acid
hybréithizition touolai & hylsiid betepeanibiengimesand tisd tardat DNA strand, then

t echni ques licqp: The produc f ap in vitro .
extepged é'@”%éh@A"gFﬂﬁti PNRaetend a}yoee_@ HolANTgge HNzyme. Primer
pair@ TRay B us&l ok %}Hgﬁﬁdéftioﬁh@f a"RlEIERNaBRY sdgudliid, V., iy the

the start positions of the upper and | ower priners;
polymeirase \ahairo reatiioredPCd)e oeratkennucleid-goidi amplifisatiaromethods
K usuah\l@y rio that of the upper (sense or coding) strand
noyR N Hi€ @&quence to be anplified. For exanple, relative

to the sense or coding strand, a theoretical 20-bp
forward priner begins at position 100 and ends at

Prohgss eoglien irpeen@saused diereiaveaye for iexampie.ainciide at least 10
nuclgﬁtiﬂiéé 2% tpigOﬁuégﬁzng@igf%%u&?ﬁ%%ﬂh%f' pa%légse}ﬁcgvgrjé ?‘?I %fmﬁﬁ:cfo% specific
ol

Z X wouI<< XK

Sense oOr CcO
proteing! i Hywev&)Optubeanrdridéom printerspdsay i @lso166 tof 380than 10
The anplicon 1 ncludes the forward and reverse priners.

nucleplidesengt h of an anplicon may al so provide
confirmation of successful hybridization of the priner
sequences of the present invention. Restriction site:
Polyauclestides,t polynsicleic i axids, spredbiesi andloe| piimess i pbssegsieaceertain
recogn] zed and cl eaved b ?r striction eﬂ_lz ne. Arg ,
seqyeficg racyeases | NiTes; ate fisted PERaTping; fop i present invention.

Two lengths of polynucleotides, polynucleic acids, probes or primers are said to
possess the same sequence when they have the same sequence. However,
according to the present invention, fwo sequences are also said to be the same if

a probe or primer can bind to both sequences.
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| ocated within a particular nucleic acid sequence of

interest. Label: A chemcal, noiety or nolecul e that
w@bdoomsseelet ecti on of the | abel together wth aPgI/SG2006/000354

nol ecul e, surface or material to which the |abel is

appl i ed, attached, coupl ed, hybridized or bound to.

Exanpl es of | abels include1 yes, radi ol abel s,

fluorescent |abels, magneti€ | abels and enzymatic

| abel s. Labels may be used to indicate the presence of

the nol ecul e, surface or, material the
Whegyisferang 8 BroReEn oL BImg tﬁ%ﬁm.Spga'f'e}q%&iﬁ{g%sequence)
indicatsd thab§he ﬁ%%ealaﬁelot?epﬁl%le'r %Hrf%ﬁ%é’st andbﬁbﬁhﬁgé’rﬁt conditions

reporter nolecul es. Biological sanple: A sanple of any
substastially anly ft thel tAngetrsequennenin agives sanple comprising the target

| ant . Descri ption The present invention provides

Seqlgqu‘:&onucl eoti des, nmethod(s) and kit(s) for determ ning

the presence of an influenza type and/or subtype virus

in a biological sanple or from biological materi
Hybridigatieridl ke aresess wvheresyoligyciealidss ajican f@&nﬁmﬂogﬂwd by

hyderSﬁerHon'dﬂ'u Ntich P ‘TI’LIIC%%S \ﬂla‘i@&m@ﬂ f HS&?&HF%H' 9 tB%ersed

ésence or’’absence o or su fl uenza
Hoo&teiehusydmgem bondingi betwmnpbmpleﬁherﬁarmbaw ddereerblly, nucleic

M AT SR e T
(U), 2h8 tﬁ{{) g&%@nﬁgg l€§6‘§rﬁﬁe @Aﬁéﬁ@bubﬁm@lﬁ@ﬂ')f Tﬁese nitrogenous

subty od 'of the present invention lie
basegeefmmhyqrogen bhedsisensistimgiof @ipyrisddide hondedde s purine, and the

bon<§1 ing ﬁp ﬁ?a%%'wl ﬁgrtsgf%%mg@%ln |§ er%ﬁqerﬁ?cﬁzo qr?gsatr}tgaes& pairing." More

spe&ﬁéeﬂ@t JAQill bBRE taEl BF Ui, BhA IS WY bORd €9 T2 'Chbatplemantang’ refers to
ymer ase chain reaction (PCR) and/or suspension

the aaaagpatr wehthiad eesursHoeiaen, twandistinglepudgict agid sequences or two
dlstlbftlcrjégﬁoqw‘éegf tﬁé Sggr{erﬁféél@i'& (e ied §&!|t§e91c%e used.

nucleo resent rnvention provides
ollgonucleotldes for use as probes and/or prinmers for

v detecting the Influenza virus, The probes/priners of ,
Spegific we ¥|H"t'd'?ﬂ'?/'@];1t?% %P@C@%uygrﬁ?&n eﬂﬁﬂiw%eare ferms which

mdlcfﬁﬁllé’r% ﬁl&@ntoﬁeﬁf‘éé‘%‘?cé‘oﬁnblﬁniéf*ﬁaﬂlt fél&&ﬂ%ﬁaﬁsﬁdﬂﬂb'élﬂ specific

subt ype wh | ow ng for s base nut ati ons
bindirg spelmnsfbeiwleenathemtgonmhleopdfahies |tsmqmomm tie DINA or RNA

f 5 [ i d o o
tangg! TP, lOR LGS IR, Of Nl nHEERIGS A5aR TRachortads 100%
comg%?ﬂenl‘é(ﬁf etol ntspatéfgequlséqbé{ncé hey Heyspgedifallyr apbadizible. An
5 nucl eotides |ong he se&uences of the ﬁrobes and

oliggnuateotisieu swd anatng Iﬁhéppelég i hykvidizabis whengpingting of the
ollgﬁﬂq?%eﬁn%ggiéﬁgpbet tihgetap dﬁ@hmdnﬂ)ngc&é iftefBYes with the

gon geot
normal function of the target DNA or RNA, and there is a sufficient degree of

complementarity to avoid non-specific binding of the oligonucleotide or analog to
non-target sequences under conditions in which specific binding is desired, for
example, under physiological conditions in the case of in vivo assays. Such
binding is referred to as "specific hybridization." Hybridization conditions resulting
in particular degrees of stringency will vary depending upon the nature of the
hybridization method of choice and the composition and length of the hybridizing
nucleic acid sequences. Generally, the temperature of hybridization and the ionic
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(probes and/or prinmer pairs) designed around the

hi ghl y pat hogeni c regi on of HA segnent 4 of HS5NL .
waewonsiory to the present invention, at |east PCESG2006/000354

prinmer pair detects the Mgene (coding for the matrix

protein) conserved in all influenza A strains which

acts as confirmation for i r)lél uenza A virus. At | east

one further primer pair detécts the haemaggl utinin

(HA) segmant or region of the H5NL strain while at

strendGh LesRanlG thiaE gRBE R o fher Wntligaign bufer wn
detefrhir the étﬁﬁé’emﬂ/ dfHybrigatibgul ar conbi nation, these

primer pairs produce a signature agarose gel pattern
that acts as a conbi ned i nternal and external

L kop f . r tnaj i_nf
A el bisBRaRthe S piM Frp BRI Inak §8heluthe bt the terms
“blndlﬁ di 'fhgbfldl&mgg SiORaYidizatiohtidhayg HehaseBlinfsregamgdably ,without
segrrent 2) PA (segnent 3), HA (segnment 4), NP
glVlrxgsr@g?T@ﬁm igUitliA' (segrent 6), M (segment 7) and NS
(segnment 8). In the present invention, SEQ ID NG 16,
SEQ ID NO 17, SEQID N: 18 and/or SEQID NGO 19 are
Accaldiregy, eat least bee lﬁAmagsimﬂonoprdHeeamordmg ta ther present invention

t};llled | the W reC|at that the rob
may s Peeliel bR Lo nuens & WnBeRidgi0acid. In
partll%[l%‘i’e&ttleééw&rfg bﬁtﬂepéﬁé{/o‘?%‘ﬁoﬁé h&%?blﬁ]‘get@tthé?ﬁeéérﬂﬁnventlon may

exanpl e, probes and primers) and nucl eic acids that

be used mamcnfmauythvbsumeam 8 HaN&Isubime of influebraeh virus nucleic

acic B4tEEhIES RAEY BN, alft oh oAt ERidieBoliy olriT Sidlpes of
influbi2d iAdha€dicpaciie orab thuoiig elcidzealieiee viruses. eManpleeprimer or
such nol ecul es may _be biotin, avidin and/or

probegy ¢@pﬁ'%isaﬁﬁ3@|nﬂa"369§ﬁ Retlectifesequense i dt phidesothassequence
r
and 2cich) AlioRolidae ndiad RBCHSr B SBPof hehpfitet Brprobe to
spemﬁm&ﬂythyhmdpzeam aeld5Hn vinsl muddiccdid amder dlod icdaditions selected
risin ast one nu Ieotl e.seqguyence sel ected
for PRGN BiAssEo BSr ol Repong taHbs IBaISoR. - sto | b
NG5, SEQID NOG6, SEQID NGO 7, SEQID NG 8, SEQ ID
NO 9, SEQ ID NO 23, SEQID NO 24, SEQ ID NGO 25, SEQ
In vifrp avaplifp@tiosEQeciminaes tat i@ﬂgaﬁ@th@nug&qersg@qmem a nucleic
.29, fragnent(s er eof derlv
acid Hiolgq-B55) ¢ SR of FRECUBHY A Fearpie il anelfiegtion s the
polytieeag®Ehaihrelatidn, Gl aoh 4 bﬁal@gleélesampla\wnéct@a fRirad Sldsiect is
an isol ated ol i gonucl eoti de conprising essentially of
contaetedasith agiadr WL!%IQ@BW'@@“@%QU@}%% (vénecpais), Updar eprditions that

alloEith eg&@”f%&ﬂ%?f EI?Q e ?@nug@%%gﬂdﬁﬁwgléte R Sample.

The primer pair may be defined as to comprise an “upper” or “forward” primer and

a “lower” or “reverse” primer. Each primer of the pair hydridizes to a (sense or
antisense) strand of the DNA template sequence to be amplified. The primers are
extended under suitable conditions, dissociated from the template, and then re-
annealed, extended, and dissociated to amplify the number of copies of the
nucleic acid. The product of in vitro amplification may be characterized by

electrophoresis, restriction endonuclease cleavage patterns, oligonucleotide
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SEQ ID NO 23, SEQID NGO 24, SEQID NO 25, SEQID

NO 26, SEQ ID NO 27, SEQ ID NO 28, SEQ ID NO
wQ@of7ossgeent (s) thereof, derivative(s) thereofPCT/SG2006/000354

mut ati on(s) thereof, and conpl enentary sequence(s)

thereof. More particularly, the present invention

provi des an isolated oli gngcl eoti de consisting of at

| east one nucl eoti de sequencCe selected fromthe group

consi sting of: SEQID NG 4, SEQ ID NO 5, SEQ I D NO 6,

S D NO 7 EQID.NO 9, SEQ ID 23
hvb@%t{on NRS, @5’0@5 el Nonugig S| Befen IR, s%g pstandard
techMaued’, SEQ ID NO 28, SEQ ID NGO 29, fragnrent(s)

thereof, derivative(s) thereof, nutation(s) thereof

and conpl enentary sequence(s) thereof,. and

A RFR FAE LRLFABP AR A DE E amdleditPL Bden o oo o

ampi€dre CLRddhg@inot fie gfrpligos I5é dedived bpHEREIdRart positions of the
p'ﬁI\IOS 30- 60. gAccor di nﬁ@;“o am?rtl cul ar gr?bodl mantp t here

uppeir angrlowed Rrirpaes, oie afweetczs@eéxw defarenes qfanu@emlﬁie;rposmon
e b i nf r

ool BRACHE fF BBl ' CRER sfaby] 4 i RafDE o ve

ampiifieh Ror B&inphs aglative tqn&rd semjeamr cddirg stran, @rtlmoréﬂ@bl 20-bp

specific prinmer pair, harec le of detectin
forwakt s abegins 3 PEN 'o'é‘u q/eequisp @&99%%} il éﬁ andra 20-bp
revrs:gs;é?JI Eﬁﬁa‘? BrER 1680 SEPERLS: attﬂlﬁ.ltﬂfrﬁ%ﬁt(ré@ﬁ\'i@% the

Its may utilize specific primer pairs desig
senser ournddirige stragh). y Tiat prigenipairr wilii ampdty HAQ&@@peamphccm from

5N I rtjcular., the prob i me riner pair
posifig 108,15 r1oBE" Thé AuiicoprEc ey His RiaEL ol rEieriR pLfifers. The
lenghty Sf aiflaAfRfliceh rhay aRFRd IR NfirhatiSFef khod¥dstulHybfidization of
fragnment thereof The SEQ 1D NO'1 or fragnent thereof
the pRyEEeRAHENSES O theyPEsseal INVeAtPR.mat i on site capabl e of
bei ng digested with a restriction enzynme. Any suitable
restriction enzyne may be used. For exanple, the
Restrietibn isitet @nrestdotion site llhf)b éﬂecnﬂtkéMﬂMerc, aciti fEquue:nCEa’ebegmzed
restr ion enzymes Wi e.evi dent to_ any, ski
and ﬁ%aé’ Chyna feringhiqn epzyrag: AR dRtEEIR é%%tfﬁﬁ%o%gﬁ% IS\ RBiFiction site
localdiRyfithebartitula? fueRidkbid eeqBBnadlef inhaagt. | evel of
confirmat at ensures that any nucleic acid
sequence in blologlcal sanple or a nuclelc acid

Labglo A gl FoeBher BTarpGlr cBrt Sl Helnton i gh drdogether
w.thtéhysﬁglé&nélos&rrabé RCiarlay trMh Nehianl ¥ Bpphiageidched,

i on of the Su tEpe of | uenza A virus

counle uberidiped mabmmcbfto a X@nnpkeSp@fs jabele inaldde dyesonadiolabels,

fuorGo3bop B PR e RS bR AR SHEBR” e b s 880 to

mdmw tige ﬁ@éserm‘eed’)mme gMdduleTBSUrftel O matkenmdli thedabélodreohpplied,
he nmethod of the gresent i nventi on

attampeegleg BYbligized 67 hAdnd fe Juchdabelsevay gisadre called reporter

labels or reporter molecules.

Biological sample: A sample of any tissue or fiuid from a human, animal or plant.



10

15

20

25

30

the highly pathogenic region of the HA segnent 4 of
H5N1 subtype of influenza A virus. If the detection is
walreoensssed t owar ds t he hi ghly pat hogeni c regi onP@m8G2006/000354

t he sequence of the highly pathogenic region nutates,

it is likely that the pathogen's virulence wll also

be changed. The hi ghly pat qggeni c region of the HA

segnent 4 (SEQ ID NGO 1) of "H5N1l subtype of |nfluenza

A virus appears to be unique to the H5NL subtype. The

HA segnent may di stingui sh the N5SN1 subtype from ot her
Des¢rigtiolenza A subtypes that include the HSN3 or H5N2

subtypes. The HA segnment or region may thus be used as

a detection region for the H5N1 subtype. A restriction
The epregent sinvention hprovides deligenuciestidesi anetilodésys andd  kit(s) for

addi.tignal |evel of copfirmtiaon t S h .
detefiing I pres88Es o2 rocRneidos i B afFbE §iug 1 ABlbgical
sampleC lofi BoRC biblsgiaale Rtdtefiflidisditad basdyoe xpurifidedrom a biological

purified and/or anplified fromthe biol ogical sanple
samplgat hybridizes to SEQIDNO 1, is actually fromthe

hi ghly pat hogeni c regi on of the HA segnent 4 of HS5NL

subtype of influenza A virus. This reduces the chance
The preseritahwmtipagirbiides rremethiod obdeterminiag thenpiasenza of absence

ubt ypes.. Any [table restrictign enzynme site.w thin
of a fyRe G aatyPe Rf TilieBRa ihyines s RSIGOISHYABPEr TR miadre done
by fRNGEITRAIRG th:PrbggﬁEé fof GahbRE Kquehte EMmon in Influenza A

subtype. According to the invention, there is also B
subtgpes addibr she presenceqsfmriesohmose etk aeduences Rirgatd iy specific
btforth in SEQID NO 2 or SEQID NO 3. There is also
SUPLYPSY/i ded a primer conprising a nucl eotide sequence set

forth in SEQID NGO 4 or SEQID NOS5. Priner pair

according to the invention may conpri se nucl eotide .
Thes@qtlmc@g tget presenh inventien lieo gqosrallyaiiy the yse of nucleic acid

C I OG-
s 4 e BB ST g S5l B50ds SEUFRABIIER vt
providevesrisitive mepnb of defeatiba. dbepdetsiminiray may! eotionks for example,

sequence i ch hybrj di r is,conplenentary to {[h% .
by BelETERe sehainofeartion SEBRIDAREI SUSPENSIOR r AgAUntechniues.
: pacly eeTolasel [
H°“’§2§fj§?ﬁ@e%ﬂ§§?‘m¥dﬂ§ fedPiiducief d ReBlonRap sl Led.
particular, the primer pair set forth in SEQ ID NOCS: 2
oli and |3 ofr SEQID NOS: 4 and 5 anplify a sequence which
IRV P or is conplenentary to a sequence

The P88t ShEhtiRQroldee! dligehutitoidés R aé hesissd andfoe primers
met hod further conprises detection of a NA segnent

nt 6
for deteciggitheyinfoanza virng Bhe prebes/priraerseptthecpigsgnbiswestion are

oo AT A PUEILECS IS el IR PE Al o

subtpps Wikl aliewind fossddI®bdE: Miutations at specific locations.

The probes or primers of the invention may range from 9 to 50 nucleotides long.
In particular, they may range from 12 to 30 nuclectides long. More in particularly,
they may range from 15 to 25 nucleotides long. The sequences of the probes and

primers used under the present invention are given below.
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with a nucleic acid sequence in the biological sanple

or contacting the further probe or priner wwth a
woeeesss2aci d extracted, purified or anplifi edPdT/o6G20060@00354

bi ol ogi cal sanple, for a tine and under conditions

sufficient for specific hybridization to occur. In

particul ar, the hybridizatHgn occur for a tine and

under conditions sufficient for specific hybridization

to occur between the further probe or prinmer and the

nucl ejc acid or sa rein t furt hy robe o
For Biamele. cDRspissenbiaihg dnd it ahae il hesin dioeRtigRptides
I
(protys BGiof Brinebal) Segidriachlolnd fie My atisgeric Fegion of HA
segraemiue bEIGNde sequence set forth in SEQ ID NO 8 or SEQ
IDNO 9 . The furtherprinmer pair may conprise
nucl eoti de sequences set forth in SEQ ID NOS: 8 and 9.

Accd?arrtﬁotéﬂtrw biesehbendantibhe bt masmﬁmeppmmes phirf @stebts theSHQene
and9an'pllfy SEQ . In a preferred

(codmtsmth@rmatrpfeprptﬁmh@enm% i @HﬁnﬂwaaAsﬁtqm%wtwh aets as

conyibn P A03roE!of b I Rl Bt e

haemhggluanmr (skbﬂt)pa;egmeﬁt of regjidrhef tHEERSND $4€80 While &Pleast another

7 and a obe ri SI g the,
furthgh BIBIRE & a1 Jeiaess e e SR IS A e ekl RGNt e HEN'
stralﬁ”g é§|5 (?ﬁl\‘&hlg)‘?)‘a‘?ﬁés sk pdéé’rg?&ﬁb?@ﬁ%ﬂ g@é%@‘\ﬂh‘rnﬂ%ﬁ&arugs\%)odﬁég E&hnature
agarbsemjedapattem ihatractsoas arcambined intaoal aanyextemaHsmﬂrmatlon for

as_ be te |n a biological sanmple
the ‘iﬂ”‘?‘%gﬁ@ gftd[?ﬁ nggg' clag ified or anplified from
t he bi ol ogi cal sanple that hybridizes to SEQ ID NO 1
fromthe highly pathogenic region of the

The hafexggl A virds ref\CHﬂ?S §e@?ﬁ!hfe iRg g QRE§héduding the PB1

n fay T
(seolirt P82 B5gdrhife 2 PUSSEU Sy BB et s f 195 feefhent o),
NA (segwieat By,m\m(sl@gman’sb)mthG‘ (seghrant8). confirmation.

According to another aspect, there is also provided a
nmet hod of determ ning the presence or absence of a

In t@%ﬁ%%nﬁh%ﬁt% CsﬁoFdaftij Ne48, étE‘Ige NBSNOMR_BEe ‘Plglnails and/or

conpri si ng steps of: provi di ng
SEQalbN&: g iacadireaiepl to;the b1 eagiomgf tte Vimmst a nucl eic
acid probe, prinmer or priner pair with the biol ogical
sanple or contacting the probe, prinmer or prinmer pair
A petsbi sRillRECh&he &€ Wil abFfe%l“étéethaptﬂé pigdisatdp@ers may further
amplified fromthe biological sanple, wherein the
comprigd at legst aee laelpri mer pair hybridizes to a section
of SEQ ID NO 10 (for exanple, to a section at |east 15
nucl eotides of SEQ ID NO 10) or a fragnent thereof;
The ap@saénrt eénidmiont beoviydy idligoaticleotides fdri egampien plobes and/or
contactlng step, wherein the matrjx se msnt of at

primgrs) sand yweleds acits thal are dapeledswith i .a@dégr reporter
moldiuilL9! K&l RAMKE M3BBs may also comprise other molecules for the

detection method selected, to detect hybridized probes and target sequences. For
example, such molecules may be biotin, avidin and/or strepta-avidin. Such
molecules allow recognition or binding of a label or reporter molecule to a nucleic
acid sequence of interest.
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hybri di zati on of the probe, primer or prinmer pair to

the sanple or to a nucleic acid extracted, purified
wana/osseanpl i fied from said biol ogical sanpl e PGI/SG2006/000354

detected. In a preferred enbodi nent the nethod further

conpri ses detection of the matrix segnment of all

i nfl uenza A virus subtypes by contacting anot her

nucl eic acid probe, primer ‘or priner pair which

hybri di zes specifically to a section of SEQ IDNG 10

Accg&%rglgﬁﬁﬁnﬁqu@gtm\?qﬁﬁ%;&rgplggtg@lngggltaﬁﬁpUCI i tol‘u‘%lzl(gzscompnsmg

at le%%f‘bﬁ Ut ({L%ncer Ecte® IR the Wub ré%hsi@ﬂhg dN sBEQ ID

a nuc el c acl cte purified
NO:4r Sh(x e N§:6| &iﬁQzMD N@@I&EQﬂBrN@ 1 &EQathQfaeSEQ ID NO:9,

seEINOLEuaEH N Tre, SEAdRERG: %5, MR EHRE: 8” S€a 1o no:

27, BEC eh NocRd SEQAIPNO: &9 \/?Féijrﬁéﬁt(é)hme@ééfeﬁeﬁVQWta(s) thereof,
primer or prinmer pair consists of a nucleotid

mUt%t&!ilﬁ%%ﬂ@T@@hrﬂr&T@ﬁﬂml%ﬁat&rﬁéegééﬂﬁ%(ﬁ) dherseh Ierncblcular the
presa%gF lnrv)‘éhﬁ&r\ ?5\/«%? thf.&g{qrc# & @@%@E@En%% cio?r?pﬂ%%% ‘égientlally of at

0SS and spec
least iohesnulgotided sedaehes tsetcted mrfdnn rthe i group h@cﬁnﬂstmgs of:i SEQ ID

NO:f SEOLIRAD 2 BE BN BEG P Noks s 8 R BRI Noo
sa:{\%@lfm?h% bsgtﬁﬁj T\@ éér@lgé) iDRO: %fs@oqpsyp; SFEQE® ID NO:

om t y pat hogenic region o
27, BEAMIggNOX 128, nSEGA)D ﬂ‘é@n@ﬁﬁra@mnt@@hemd\' derivaiive(s) thereof,

mutiELHEER: G GompiasRan, refuS a8l ierkbP Buafk pagicularly

the éré‘s%hﬁﬂ‘n@ﬁlbh' pvidast 86 tisslatedl olffduciedide déhdisting of at least
S provides a further source of external
oned‘tsgfeqtlﬁlﬁ

t sefientResglected: frednihei g@sipaconmstig pfleSEQ ID NO:4,

SEQT_ﬁlgNgt?.ﬁgr 1D RSB SEC?I%DNCP?'\@Engqe N0 BESERIN'Rob2sEQ ID

I Trer—‘parr conpri'sés nu |de sequences
NO:sx3, SEQtID N@ SEQSHD NO$IO125,8HQLD NO ZﬁarSEOLIDaNO 27e SEQ

th ' [ t f in SEQID NOS 11 12

0 1Ghofh SECTE W', Wttt i) b s
e S e
torbde PR SOPEIRRTaf, hEAos) 1B B Io TR omentary
sequdrneefst thededfur tTer lsnodntpdlcslmndebetxdeona;ofccanpﬁsseegmunbotlde
t furth ' ' be,

seagpteaeirien o e diauipdhasthodh: SELCD MRS b v

a section of SEQID NO 13 (for exanple, to a section

at least 15 nucleotides of SEQID NO 13) with the
Accoidiionty) eaparighisir erobodiorend.cthieng araeprovidedeengasiyaore specific

pril, pBb afficf e S eoRREle ol Ueree e R M E R LR L subtype

usm@otheaPCR!TEsQéW lnngarticarindiieg ens step IRTIFTR Asyay. In partlcular
sp eC|f|cEF;¥br|d| zation to occur between the furt

there agm Broyidest sResific, REMER Paits Whish aea:p%p%?le%ﬁﬁt%chag ‘influenza A
wﬁh%’ﬁ‘\]?'sﬂb & With tcBﬁ ir éi@cﬁ?wﬁﬂrdrféeéteﬁ_pﬁ'm a%%'a?.o For example,

nprises ' a nucleo e sequence cohpl enmentary
the pménbmneﬁiod and kits may utilize specific primer pairs designed around the

highly pathogenic region of HA segment 4 of H5N1. In particular, the probe,
primer or primer pair may comprise at least one nucleotide sequence which
hybridizes or is complementary to SEQ ID NO:1 or a fragment thereof.
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SEQ I D NO: 13. Detection of the neuram nidase (NA)
segnment 6 of H5N2 subtype of Influenza A virus
wWEe@vioskss negati ve confirmation that it i s notP€TeGHEHI00354
subtype that has been detected in a biological sanple
or nucleic acid extracted, purified and/or anplified
fromthe biological sanple._Sanples that hybridize to
SEQ I D NO 13 fromthe neur dffi ni dase (NA) segment 6 of
H5N2 subtype of Influenza A virus and not the SEQ ID
No.1 or 7 of the NSHl1. This further reduces the chance .
The SEQ IDANQE! poyremest thereaiay PAPTSERN BiikEHal genfipngtion site
capa?ﬁé’%febefn@VU%%_?_hégi ]fV\HfH REre KA dizyfiEl CARMR! SURBBRY Ir¥Striction

confirmation urther primer may conprise a
enzyme | eatyi b2 useduEac exampld, dhe esincBEQenRyNe: is IMobrll. digvever,

| D r, 15, .11 ticul ar, the. h ' ir.
o Sy o8 S A0Sy BB v . A
restrid@ion driz she. within fhier bBRIctieh irBBjonPalléws &in haditibnaNlevel of
SEQ I D : 14 and 15 anplify SEQ ID NG, 13. Accordin

confirmaginbthat ensspes thatamy ruslein ecidsestenseripbidedical sampi¢ or a
s SEH gl R BPUEhed bl i Bt e
biolagicaabsenple thiat ehyidnitlizesutdt BEQ dD NO:H énzetuallyi from the highly
pathgge e B oh b AN b RN LTTETER Ay el reduces the
chance3of 4-fale fositive retit 8% gggl%lgyﬂéﬁbeﬂpé%ﬂ%sﬁ Any suitable

3
sequence thereof, 1s analyz mat ogr a _
restnntieseartzyimey site withinpthevdetestion wEgig ean peordde iaveotand obinternal

speci fi.c di agnostic tes e of the probes and/or
°°“f5&aﬁ8P§°H@§Ew“t§é’8“%F§? h5ﬁ%‘5@¥Pﬂod( s) and/or kit(s)
are made nore sensitive and specific than the

detection nmethods of the prior art. Such tests may be
The petbod 9é e present lvenden mse\ides asaemsiive and sperific detegtion of

e 45 b el iy PSP 0T PP s fonaa A
virusddfthe dbtetion s directstbtowardsthe thivhlypithatrde région and if the

net hod tgnd kit of the ,Eres_ent i nventjon_lies %eﬂeral M ,
sequencgsef the higklkpathogrnib degipRdPURies. dhisclikely thas the atipgen’s
: I hirghl ' ' e
vinul SRS WA AR o BBl THR g w2 FibRier Ble Hieeddent 4
(SEQiIDUNOgdhofrel5Ndr suddyee bf influehza rregieus appéarnsHe ha unisjue o the
he t ho be performed, for.ex I detectin
HON | Sulfipct B G el dna cisrihistt HE NoNY, sUBly Bl 5 other
influd§2zd 9 QistyPés Yt SnALE eBe HENDBE HEMNR §Gl§’t¥5é§.r THE HAGegment
to the M gene of the Influenza A virus. Further probes
or region aydbus beaisedasyndetectiod regionifai the HoN{ IseibkyRegene

from nucl eoti de 999 to nucl eotide 1091 , or using one
or nore probes recogni zing and hybridizing to the

A rebRigtion edfzytiesitdAwithin the detection region allows an additional level of
confirmation that ensures that any nucleic acid sequence in biological sample or a
nucleic acid sequence that has been extracted, purified and/or amplified from the
biological sample that hybridizes to SEQ ID NO:1, is actually from the highly
pathogenic region of the HA segment 4 of H5N1 subtype of influenza A virus. This
reduces the chance of a false positive result from similar influenza A subtypes.
Any suitable restriction enzyme site within the detection region may provide a

source of internal confirmation for identification of the H5N1 subtype.
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gene from nucl eotide 943 to nucl eotide 1114 as well as

to the NA gene. Detection by Suspension Array
wdemhnsieegy According to the present inventi onPCT/b&2006/000354

sanpl e nucl eic acids nmay optionally be anplified, for

exanpl e, by PCR, before being detected by suspension

array technol ogy. Wen useq I N suspension array

t echni ques, one or nore of fhe sequences of the

present invention are bound to a support such as

articles or mcrobeads. Accor t 0 one embodi ne
Accdig torthsdnyantipse fars i a!s@lprawgea %q@rémﬁf EPBRESHI @ "% Rutleotide

sequdtRRldd: ot f BECAIPREERr SE@IDNG3, two dyes that give

a unique fluorescent signal when excited by a light of
a speci fic wavel ength. The m crobeads with bound or

bridi zed n eic.acids fromth
Theigy & pRGUPCNEIFthS BATRG COBIABIN A RAGETUdR GefugRtE set forth in
SEQT]D:N@)@QQSEQthqw@ goound or hybrized nucl eic acids.
The m crobeads with bound or hybridized nucl ei c acids

are then identified by a first |aser |ight based on

e t [ '

Primk? bafib Aoy el B, MAIERA a0 e hlbfeolille ilhoos set
forthbmuleQDIIbD hYOS:2lianed3 wint b?nmgalae,idmeapmme{] fﬁmhéthbrmbin SEQ ID

sa caus| be ound to either the probe or
NO%&?@?@ %ﬁpﬁylscé](gllﬁﬁ(ggce. Suspensi on array

technol ogy, is exenplified by US Patent Nunbers

6, 939, 720, US 6,916,661 , US 6,939,720 or US
The qréhe , #@6rding stbgihedinuenﬂim n’uambaea p@ob@ ayoaprising tehaucleotide

whol e coptent.s. of which are ncor or at ed .
seaytiier il R Bz dtde EonHiooRtEtk b I Se At TRt dértn n SEQ
ID N&M3 R RS adffagtherdthefedfp to 100 sets Of 5 6 m cron

m cr obeads, each stained or dyed with different ratios

of two spectrally di stinct fluorophores permtting

The g;?@be ré]aull} Erﬁagéggl’géﬁ%‘? Qg[:leﬁiﬁé,‘%ggag %%Ss sg’te ort[f)w in SEQ ID NOS: 4
and &0 @g&icﬁﬂbr\(\ﬁth@ﬁﬁn@rfﬁaﬁfsﬁwoﬁhph \§EQ 11D NO&EI € andl3 asSEQ ID
t he probes of t resent jnvention. The conjugated

NOS;i 4 rasisk a0amphly ?rfe%qq?@% whigh a*h\d"idﬂﬁﬁ%afé%l camiiementary to a
sequstER c?‘o?nbrnsug%@gé‘ibm@ﬁ M’SQRI@ \élé}yfbrl di zi ng of
0 purl

nucl el ¢ aci r exanpl e fromthe
sanpl e, cDNA converted fromthe sanpl e or DNA

The fiihed Midhet Remerieds ainea of SDSeSRERLE ah sl PEpentacting

a fu@l%rdﬁuél@aé Red peOSE Bk BAnie? rwrﬂmmbﬁdazey sﬁéﬁﬁlbaﬂyiﬂﬁh's@%tlon of
he nucleic acids in the sanp al so

SECbH%NQ)eT Kfed exppleritota $6th0@ratdﬁa$fp %numﬁ@tl@%pf BEQHRINO:7)

with 7 i 2eic pB3ciket r 7 PRIbgiGo i PARRR BE SRR the urher

probeobl prmar iwithiBahueriovatll feiktracesic enirified! abelmplified from the
reporter nolecules, the contents of each mcro plate

blolqgécpql SPBPMHall9G ey Web@ Ndy Wdghncapdifipny auffick for specific
hybrifRGH ff o¥E\S $ particular, the hybridization occur for a time and under
conditions sufficient for specific hybridization to occur between the further probe or
primer and the nucleic acid or sample or wherein the further probe or primer
consists of a nucleotide sequence complementary to the section of SEQ ID
NO:7. In particular, the further primer according to the invention may comprise a
nucleotide sequence set forth in SEQ ID NO: 8 or SEQ ID NO: 9. The further
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the m crobeads are aligned in single file through a
flowcell. Two | asers excite the m crobeads

wo pabi7essdeml |y. A first (red) classification | aBer/SG2006/000354
excites the dyes in each microbead to give off
fluorescent signals, the intensities of the
fluorescent signals identifying each m crobead's
spectral address or identit%é A second (green)
reporter | aser excites the reporter nolecule

. associated with the m crobead or sanqpl Wh I
primeE Bgth ey (oM NicIBaiAe Sea ares: Sotath df g BNBE 8 and
0. PhHiteNARC e féﬁﬂé}agﬁméf Paireit oAU tSBQOMS NOS 8 irfded amplify
SEcgﬁl)for each mcrobead, translating the signals into

ANQor. kasprefeagdoembadinend the Thiteerpmbes¢emprisgs a section

of o884 1% LERONSL 53 R BN pINRY 7 MM AR, S orwers
primiey ©f SEQAD N©:8 Atriothd rgkeyse plimeps o @ithel SERIDANOS51 or 52
rovides detecting of binding, of the

ampiy 96RLE DR/RNG B RiRRe IR IBiRg thexgeguanceuef 8EQ ID NO:60 is
capgﬁié%(cﬁzn%gf@,geé}ﬁng%rﬁr ray technol ogy. The suspension
gy y

array te e steps of: (a) providing a
bi ol ogi cal sanple; (b) contacting at |east one

ol.i go | eotide . with east o n i C idin,the
Detgitighi g B ressamicass Wensagnert & AeroN geiupe of iiflifenza A
virudVpkdvidds F@Rfdr So1TirftibAl thaffti i LHGAIRCHRIHSNA s{ib§fe that has

and/or anplified fromthe biol ogical” sanple, wherein
been hdetetiegorinca doplagical osginplee or anudleigs acish €xirastesht pwéied or

e REE B AR MG BYBaGERS 51508 NGRS e
highNGh&tho§ERlcl reghsa 8f th%E@ér@a@%htiﬁﬂ, (HPHQRddmawD 4 2# H5BEsubtype
ID NO 25, SEQ ID NGO 26, SEQ ID NO 27, SEQ ID NO .
of ||*ng,eh@6. yipisng @@J,rthqrggﬁgpﬁssﬂ'@ chafseta false positive. Detection
of SEE1 Y0 A5 a0 Bl ecln et
any binding resulting fromthe contacting in step (b),

ol ot SRS GBS BATERu el o
presBREB} Qhséite: Bf %Siﬁlgiael bP\$eBkypeNoMYIUEPZR ASAFus( in a biological

providing a biologi’cal sanpl’e; (ii) labeling the
sampteastheomethad| edropeising the stapshiofl pgrvidingsanpictogical sample;,

extracted, .purjfied ar. amplified fraomthe sa e,Wth .
CO”EPF‘W‘%Qﬁe%sﬁ@ PUgsIG %?'dl%(ggﬁ PIET TR P72 .rvrﬂ{!r e bidlogical
samipRAGt caritactiigPipe probal phipas br pAMelpalreiefd ntelsiE hsidnkiracted,

at | east one fluorescent dye; (iv) contacting the at

purifiechapd/ohanplified figmhe riolagicrbsamplen avhaieinethe rRiebe, pemer or
prim%lr lp%W hybridizes to a section of SEQ ID NO:10 (for example, to a section at

least 15 nucleotides of SEQ ID NO:10) or a fragment thereof; and detecting the
hybridization resulting from the contacting step, wherein the matrix segment of a
type or subtype of Influenza A virus is determined in a biological sample when
hybridization of the probe, primer or primer pair to the sample or to a hucleic acid
extracted, purified and/or amplified from said biological sample is detected. In a
preferred embodiment the method further comprises detection of the matrix
segment of all influenza A virus subtypes by contacting another nucleic acid

probe, primer or primer pair which hybridizes specifically to a section of SEQ ID
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bi ndi ng of the probe(s) and nucleic acid(s); (v)
i dentifying m crobeads based on the fl uorescent

WO niognsseey of the at | east one fluorescent dyeP@i/$62006/000354
first laser lIight and detecting binding of nucleic
acid(s) to probe(s) immobilized on identified
m crobead(s) with a second | aser |ight based on the
reporter | abel(s); mhereby:¥he det ecti on of binding of
the nucleic acid(s) to probe(s) indicates the presence

of the H5NL subtype of Influenza A virus. t had .
NO: g0 (i examBlsy (B g%gﬂ%ﬁ%@@@p@bﬂhﬂas o %9350'98-1@ with
e BURSGCYERAHA0 ioataTY | S o PimEror OB i i =
nucleic| geid rexdractsthipurified anddor amgified fomatheibialegioalesaimple, for a

. nor robe of.. pri . .or, priner..pairs.,. Detectio
timeggic it orefidhy SRR sPRERE Db durrTaR REapwen the
otheMprbbe P hificttizhd thet nlidiSicRickp©p safnpider WiRs6itt the other probe,

_invention may also be used as a prinmers for PCR
primege s dirinoer pRIr cnegistie fhr 2 Ausleptidersaquense Gaplementatyd to the
ified. Accordingly, the terns priners

Sec@ﬁggfpro elg)eNanR@é referred to interchangeably

dependi ng on the context or detection nethod wherein

they are used. Real -tinme PCR %?t ection ynder_.in the
Detegtie8Hithe AAHX SEAMPRY /b EORRGTTeY AEEPSIANTySRRSTIG el srRype of

. Y . t t .

Influ%g%‘_ﬁs‘i%ﬁg@g?%gys ide %?%’C‘ﬁgﬁ“? onlthst & ﬁo%litﬁ%efé%%lg Jpat has

tem Bi osystens AB

been ekwtectedeinRCRiGingicak sample amynudtidioracidi exditsicted) epwrifisdoand/or

amef4 R o 5ol 2 e el BYAGHEE s LSERTIT RO from the
highW&ih@géﬁibﬁ_@gi@n;dg:th\?hﬁeﬁfdggﬁftin&r‘q—lﬂ) SSYRERES BF SIS ID 7 of the

pair selective he region of the Influenza B __ .
neurgatipigiass U seomentihis astugibniorpansdpBienzanA virus. This further

oo REBIEL R B bly TELGESRY G PPNER 143, s

provitiises fidther Boarceol extenai confimmatiinct nmay be det ect ed,
for exanple, by determning the Iength of the
anplification product in nucleotides, either by a

The ﬁiﬁwﬁéﬂé&gbg 'yé gﬁgte!b%e%feof%née aet E&ﬁfﬁ‘é?f@“ﬁ NdL11 or SEQ

ctrophoresis in agar ose, run
ID NQ@: d@njTinecothen primiér pairoderoprises neclgbtidersekigenses sef forth in

SYLt e, reso ion. The presence of. an anplificatio
SECR NS navAy 1a Fonagtieui fecper PaiEhmall seb irRLIBRQ 10
NO®f11 BRd 1@ %EﬂfypSEﬁiel'D Nenofa) ’Adcﬁ?dihg%ra‘h%ﬂﬂér' &8ect, the probe
l'ength and the separation |length indicates the
comprise®acection oh&5 mucteotidas setiasthapi IEQIDIN@: 1Af | uenza B
virus in the sanple. Alternatively, the product may be
detected wth PCR using a hybridization probe,

According to another aspect, the method further comprises detection of a NA
segment 6 of H5N2 by contacting a further nucleic acid probe, primer or primer
pair which hybridizes specifically to a section of SEQ ID NO: 13 (for example, to a
section at least 15 nucleotides of SEQ ID NO:13) with the biological sample or
contacting the further probe, primer or primer pair with a nucleic acid extracted,
purified and/or amplified from the biological sample, for a time and under
conditions sufficient for specific hybridization to occur between the further probe or

primer and the nucleic acid or sample or wherein the further probe, primer or
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for exanple using real-tinme fluorescent detection such
as the Tagman(tm system (Applied Biosystens, Foster
w@raoy/058629 i forni a) wherein a fluorescent | abel PEr/sauioe0003s4
to the probe is released by the pol ynerase when the
probe is bound or hybridized to the target sequence
and extended by the pol ymergse. The ampunt of
| abel rel eased thus gives a4 ndi cation of the quantity
of target sequences present in the sanple. Vhen PCR
met hods are used to detect brldlzaﬁlon
pr 'mﬁplﬁ’@ifd?%flﬂ%@ﬁ Br Byele EEHY ”%eecan\ﬁ’L?‘dF%'EﬁaMet%glﬁjéﬁEféon of
SECiﬁﬁPC)?Sthe same as that of a portion of the
i fication product that would be obtained using the
anpllflcatlon prinmers selected and a Influenza B virus

et TR 6 6 i, e sbgMBuEhior HoGR s Bina. o inienza A

virug pridfvide@asativBecdrfifmation (it BRI the HIReT s@WpéQM\@Fhas been
(or reverse) priners for a stretch of |nfluenza

dete@teaiul@rﬁ: bioladiealesaimplaer Nudaia agid exiragied, snurtfleéiranﬁ/or amplified

fomy e’ U e SFE" SriRe dn BEDVAES Y5 ROTIPIS: T From the

neura'rri!mdélsemblm seynranit écofl HBNYB/ESL@WQe of miflugaka A v1rus and not the

SEQailpp[c\ltpgﬁ %rQESI SN%,!]-E{ (F&]lst {H‘éthﬁf obe. Ei gg\ipﬂgﬁfo?ptﬁgggtpositive.
Detécﬁ@ﬁtofOQECP'lDQQOUFé G0t ggmﬁé’e p?@vn&é@ %omor}q@g%ﬁeé | Sfexternal

mng a primer pair an step (c etecting
nega‘m!ys dewnfioypatiopol yner ase chain reaction. As an exanpl e,
to detect the presence of the H5N1 subtype of
Influenza A, the HA-1 14 anplicon may be anplified.

The Tlh%é?%rimér ﬁaalyrcdmwnéé aohdcﬁ’edtm% SetfileRice tifEftR)in IEQ ID NO:
n’Sp | east one anplicon co rsing t he sequence

14 opf %EQE NG . InTastigulandhe pfaﬂhernﬂymebmrr eampiisesegyeleotide

se b el Rt P SERNPRERE LA S8 CT Bl LSS orth in

SEQCNO S| 17gaitidia 5ranaplifp SRR | B dNDe . Adsior thtN@nB&erla?spect the
particul ar, the forward prinmer na rise at |ea
furthf»’her PR FUBPrISRS géeemef 185 nSE’QOF@gW% rang Sk 1D NO 13.
reverse prinmer conprises at |east the one nucleotide
sequence sel ected fromthe group consisting of SEQ ID
Accdndinastoaadom adbeksio t8e. détectiorotofi guresaranepoe, ausbacevbf 1;95-I5N1

lified. Th rimer r bi nd
subt{fR of JBTuPRandy ofL5 Uas i P JGie Pioker. sREergt Peiet pair
sele&@ﬂﬁétrﬁwﬁ@gfdlﬁﬁ@&mﬁﬁ@ SHSEG! NPoNO172 3he prg, B, BAH™ or a
may conprise at |east one forward primer conprising
complemeniaiyesadueacs doerent ds saalyred kg chigmatagraphy.east one
reverse prinmer conprising the nucleotide sequence SEQ
ID NGO 19. In particular, the forward priner nmay

The pesgunt 8veritiongRdlideser Sintpleoseritiveeandot epeeifie eigshostic test.
rom
By use of the probes and/or primers described herein, the method(s) and/or kit(s)

are made more sensitive and specific than the detection methods of the prior art.
Such tests may be by suspension array technology methods. Alternatively, such
tests may be by a one step PCR method or a two step PCR. Any other suitable
techniques may also be used.

Thus, in one embodiment, the H5N1 detection method and kit of the present

invention lies generally in use of a set of probes that are specific for the M gene as
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the group consisting of SEQ ID NOS: 37 to 44 and the
reverse primer nmay conprise at |east one nucl eotide
W@ ewaessse9 sel ected fromthe group consi sting oPCBERQI0&000354

NCS: 45 and SEQ I D NO 48. A probe conprising at | east

one sequence selected fromthe group consisting of SEQ

I D NOS: 49 and 50 may bind tQ the anplicon. The step of
detecting may be by detecti“on of at | east one | abel

rel eased by the pol ynerase chain reaction,

det rm',nﬁti on of the nol ecul ar wei %ht of at | east one
well gt yopathreenic, sgiamel s {Mepgae akhine Néngene et H5N1

SubtP8 B InriBRZS% G PR S kol 6GaBNa oPHRAAR of

ast one pr east one anplicon
pol yrrerase chain reaction may be foll owed by

ele hor For ection PCR st.ep (b) of . .
The SpRfiget MY BRaPBFOThed (oS TIPBY bl Aeferte Al dhldigig acids
seqn.héd&ébn;ﬁlre%fanﬁ iPtRESsIrApRNUSIAG! bt or ﬂn%ré YroBed 'r@Bogﬁlang and

under conditions suff|C|ent for specific contacting o

hybrisliziag dg the Mbeene ob thawsivenra Aovirys futthestoraeesimay be used to

I
rocof Bl TS B Do iy 18 e 1091,
or using-dnenannwoné rmbb@slmjgmzcing @nbawyldmﬂmmﬂo the Redibr of the HA
nfluenza irus. her, the oli onucleot|de

geneaﬁarrb'ﬂuq ﬁ%tlcgea%ﬁ o BHC|ﬁeE<I’%|" a%@ﬁdvqi*a@s fethedidigane. ki t s

The present invention also generally relates to a kit
for determning the presence of an influenza virus in
a bi ol ogi cal sanple or from bi ol ogical materi al
oI t and/or purified froma biological sanple.The
Dete 5, I c es a kit conprising at

t [ j
Accdr@ﬁ‘@gtrog&}% ?(l;lf}dseﬁiétqn@ér\t%n t’[l'ilée s'é Iﬁo rﬁjé:?éits %Sﬁﬁ) Naf@p’f cBﬁHIPy be

ampllfuad\ldqrﬁexamqu Ebch’gQR @B@el Demg dstecssh bwsusp@gs:on array

oo YRR et 5 LB 2, R P e o o

sequdneed alfehbi preséhieinveatien afe Gounlistens supporsuchf 44l partles or
virus. More in particular, the kit may be for the

micrgkeads ArgOrdiag e e8erRBbeAiIMens arsh RIPbSAS LAY de kel An unique
d
mier ok ot flle ty  Soage i of Wb B B 438 L8 nyorescen

signalnwhah mtulted loaa bghti of ecspmtmn WIaveIeHQNiL Stlig ymierobeads with
The_Ki t rther, co rlse

boundsrVtER s FUfetarids ORI SamAle g ihoRORgPSWsERpIY being
sortedlot $prhfcdi froif rhittGBdHRls! Wl&&ft%‘éﬁﬁ@%rbﬁbﬁﬁ@d nuclelc acids. The

manuf acturer. In partlcular t he present 1 nvention

mlCpr@ﬂdewhab@lnﬁbbé higprigizrd deuckeicianidkiare tiger fidentitied by a first
lasef f?émrﬂa%%a SH'thefwo dyes that fluoresces at a specific intensity. A second

laser light quantitates the amount of probe bound or hybridized with nucleic acids
from the a sample by causing a label bound to either the probe or nucleic acid to

fluoresce.

Suspension array technology, is exemplified by US Patent Numbers 6,939,720,
uUS 6,916,661, US 6,939,720 or US 6,514,295, assigned fo the Luminex

Corporation (the whole contents of which are herein incorporated by reference).



10

15

20

25

30

nore prinmers and/or probes according to the invention,
for exanple a kit may contain priners consisting of
WwWo@e@70586a0r e pol ynucl eoti des conpri sing a nucl BOL/BG®06/000354

sequence of SEQ ID NO 4, SEQ ID NO 5, SEQ ID NGO 6, SEQ
IDNO 7, SEQIDNOS8, SEQID NG9, SEQ ID NO 23, SEQ

ID NO 24, SEQID NGO 25, SEQID NO 26, SEQ ID NG

27, SEQID NGO 28, SEQID KO 29, and or a fragnent
thereof.. The kit for detection by suspension array

t echnol ogy | east, one m crobead

Accqreig (oS featiolagsh :%{ ﬁﬁwatswenﬁ@gt argAe of diFotc 198 st of 5.6
mlcréﬂ%%io@éadse%%tchoﬁgm%rdogﬁ Idx@? Kiith HFFQEAL RtidsC of 'Rﬁo spectrally

I'nvention may optional’l ude a positive contro
distimetc flaomphorek ;femmﬂsngnrpiaeh aofndice e1@0 asBtsl, oformm:robmkst to be

distifilStitd dradirat dhinichaiAdsngy eCorilisatbel B el capture
mol% sheP s $ pidPids! Tdhé Prédeht diventioh! TREROARIGST Hiidbobeads

the probes and/or prinmers may further conprise at
may| thest bemaixediand ingubatas] withy saraplescinesi midro pateewgllde allow

nyor RS ol i B SRR 6 R philpd B @, cona

con\)e&ttéd from ﬂr@pbarﬂFle 8t DNA esplizoup| efpliffadoby PFQRY iwthe sample
bound to es of | abel s i nclude dyes, radiol abel s,

with fthﬁd?r@§§érﬁomlé9?é¢% tothgnsicrebeagse| Unkeund ppgieig peids may be
b
sord i oy 4 ) SO TGk SIS Saple may

also et pretiabieflledi wiitle bbtipy &hwammlet élf@bloﬁadalmeica}bws for binding to
such ol ecul e vi din .
anofyiEpreseeRESde! Morscus dnr etaBeles steafAviti-ohyCoerythrin,
recognition or binding of a | abel or reporter nolecule
to a sequence of interest. Having now generally
Follaygag incdxttionevithiieeresoentiyt lnbeleghreparter madectdes, theantsnts of

coc{ R AL AT Bl TSR FBre

the mitrehsiRts 4 & de!drihtsmmeqﬂe tHreugh esfisiv ceNVERbilasers excite the
EXAMPLES Exa Mat eri al s and Met hods St andard

micrabeads fnghividy nR/og\/flésédrﬁq)qu@%smﬂim lagek gxcitas thendyeroin each
mlcrgﬂg&’i f[%ég) e ¥ ga%;sggﬁPSIﬁﬁéﬁuﬂ%‘ﬁE%Yeeé (811 i \”@{)réécent sjgnals

identifyby aachy anbebd sCebdcthr adgﬁeslslabb ddehtyorAt s&qqndl\kég\reen)
Yor 2001

repaliet (8 el Glesy i dOR IO MR R SREA DM tamikyobead or
saméfé' Wﬁl@ﬁralld\grw'ﬂ‘ﬁ%ﬁtl?a’ﬁbhaﬁf fk Uipisrebn8aRpbRERNcMIE "’chds The
fluorescent S|gnals are then simultaneously recorded by for each microbead,
transiating the signals into data for each bead-based assay. This analysis step
also distinguishes microbeads with captured sample nucleic acids from the beads

without captured sample nucleic acids.

Accordingly, the present invention provides detecting of binding of the
oligonucleotide(s) and the sample and/or nucleic acid(s) by suspension array
technology. The suspension array technology may the steps of:

(@)  providing a biological sample;
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Germany). Patient specinmens Virus isolation was

perfornmed on a serum speci men of avian flu cases. RNA
woR®7dsseect |y extracted fromthe speci nen usi NBCHSG2006/000354

Q agen Q Aanp viral RNA extraction kit (catal og no.

52906) according to the instructions given in the

product insert.RNA was al s% extracted frominfected

birds in a manner under st odd by those in the art and

treated with Q agen RLT buffer, a proprietary product

(b) ,t Qr?ﬁrgggtggggn aggg{q%g%ﬂ%é@g qqgﬂ& Wlﬁwlgtlggts grqg Inucl-g]c acid in the

bioldl &é?'s%\‘rﬁﬂévi)i a%@rﬁgf&%gﬁd%ﬂ%eo{f_d%ﬁﬂﬁ atleddt one nucleic acid

tern/
extraitedhi plefieduaedior aamiplifEsh fiawPAiNe dinlogizai s(amgle wherein the

. Ad JVictori.a/l 19 use
oligdfPteaiy Safptided al Jedsndiieh nufleBlde, SeatRite ReIpeRse from the
groubf‘tﬁ)néi'&lh @ Type Cul ture Coll ect| on (ATCC VA USA)
usi n theE&AGEN Viral RNA Mn &8
SEQ3h 9)8 g GG, B5Q HZéNQ@t SE&IQ) i S&Q IDINCP}@ SEQID

oGy 88Kt NESSH st I sheakReRS o Bed 5ol 2ol Bk o
NO: Vlwl SEQEIBLNDt (28$r8E(DOID3N®I 0o, fraguicndd(be thergoaf,i derivatives(s)
Li ne Total RNA was extr

ed
theregly M@tyon(ﬁbme(w MPOWP&%ewammvenosﬁ§6F§§°fbe| |
ang!ine MRG-5 (ATCC CCL171) using a Q agen RNA extraction
kit (catalog no. 74104) and RNA is quantitated using a
(c) speetectinganygroinding résultiny from the «::gwtah@gDrih step ()i whereby an

HoNTrs iR 8 20 DiEfise A ERES Reccse Qe bingg Ridsrec.
met hods. The RNA was then converted to DNA using a

reverse transcriptase or any other nethod known in the
Acccardtngmtb@mﬁtéomqittm praggst tyanten BAYi GANAPHSENA i n a

0 SRR RO D8PS Socll St zorl and,  catal og

(i) rEbelihg4Bd diBRhst Snepaiioraohl imthSlglegicabsampleryr extracted,
m cr obeads were from Lu rporation

.apparat us_an m nex
puriiishol ampiisd %Pﬁbﬁheoﬁﬂénmﬁww Fiepshong @@@ﬁfﬁﬁt@@m ar
) FRBEOHEHGRe oo YronE EEMALR e kiBed tomprsing a
leastTenafijiorescent dye;
(iv)  contacting the at least one probe with the at least one nucleic acid to allow
binding of the probe(s) and nucleic acid(s);
(v) identifying microbeads based on the fluorescent intensity of the at least one
fluorescent dye with a first laser light and detecting binding of nucleic acid(s) to
probe(s) immobilized on identified microbead(s) with a second laser light based on
the reporter label(s);
whereby the detection of binding of the nucleic acid(s) to probe(s) indicates the

presence of the H5SN1 subtype of Influenza A virus.

The method of the invention may comprise detecting binding or hybridization by

an amplification step. For example, the method may comprise detection means
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Exanpl e 2: Influenza B virus detection by suspension
array technol ogy ProbesWile the follow ng probes of
w0 b@7p58s3ent i nvention are designed to detect PCF/BGENGZB00354
A virus and further determ ne subtype H5NL
specifically, by suspension array technol ogy, a person
skilled in the art w || apekeciate that the foll ow ng
sequences nay al so be used 4 n other suitabl e detection
met hods for influenza A virus subtype H5N1 as wel |,
such as in situ h bridizatiap E cle?se. rotection
comgesigg a e@lxmefﬁ?%ﬁogéamdfeam% <CRAPMA! USII%HEN PEBEYe probe or
; j as generic probes to detect al
an¥ﬁPfBgﬁ§£$%ﬁ?ype by recogni zi ng and/ or demarcating a
portion of the Mgene (Matrix gene segnment 7) from

nucl eotide 28 to.nucleotide 171 . MP-168 (Upper) -
Detec%@&%é@%%&&%ﬁ%%@%%&ﬂ S (SEQID NO23) N=A, T,
A p%ﬁs@ﬁ sdllka iRaré 'a@ﬂl\bvﬂlfapgr@@ia&?m&ﬁﬁé rébes of the present invention

"~ GAGYCTTCTAACCGA C-S (SEQID NO 21) Y=CIT
maylse begi yfid/as ahrirpars fof MGR dedection am theyodemprceés a stretch of

ok BB B s HTTACIAORINTT B Mo iRy o

mayNfe A58rrédl eoiriterchiang @Al CREREMNHG SR I tiIeX CoBdatettith ntéthod
whefsTh Hyspensaci Beektrer Rk detsclioBpindes inngapresent nvention

[ , ' ihat [ ~
S 0 el i, A elnae LEETPT, o
StratQed2) RealftinSTRBRASEIERCABSARUESIBISsYsBHG B! NKOEBYeal time

- 168 (Prob ' - TT NGGEN- S' SEQ I D
Pc%éggr(@ye%@e&%ﬂa@%mﬁgm. t he geqSence is:

The method may be performed, for example, with PCR by amplifying nucleic acids

present in the sample using a forward primer and a reverse primer pair selective
for the region of the Influenza B genome such as the Matrix gene to obtain an
amplification product or amplicon. Any binding, hybridization and/or amplification
product may then detected. The amplification product may be detected, for
example, by determining the length of the amplification product in nucleotides,
either by a chromatographic method or by a gel electrophoretic method, e.g by
electrophoresis in 2 or 3% agarose, run in conjunction with a molecular weight
marker set of suitable resolution. The presence of an amplification product having
a length in nucleotides that is the sum of the forward primer length, the reverse
primer length and the separation length indicates the presence of the Matrix

nucleic acid of the Influenza B virus in the sample.

Alternatively, the product may be detected with PCR using a hybridization probe,
for example using real-time fluorescent detection such as the Tagman™  system
(Applied Biosystems, Foster City, California) wherein a fluorescent label attached
to the probe is released by the polymerase when the probe is bound or hybridized
to the target sequence and extended by the polymerase. The amount of label
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- CCTTTGAGGGGECCTGAYGER-S' (SEQ ID NO54) Y = CZT, R =
A/ G Accordingly, the particular variations for the
wWOBIeBopy obe are: d' - GCCTTTGAGGEGGECCTGACGEA- S' PEBEGRI0&000354

NO 56) ' - GCTTTGAGGGGGCCTGATGGA-S' (SEQ I D NO 57)

' - GCTTTGAGGGGCCCTGACGEG S (SEQ I D NO-. 58)

- CCTTTGAGGEEEECCTGATCEG S' (SEQ | D NO 59) Probes for

HA gene The foll ow ng two obes were designed to

detect the HA gene segnent 4 of the H5NLl subtype of

I nf | A rus . recogni zi ng. and/ or demarcatin .
relogird Mt Givos as Ilicalion o i AETIED (T darass Gedences present in

the gotide 1091 of the HA gene segnent: HA-1 14
Upper) d' - CAAACANATTANTNCTTGCNACWG S' (SEQ | D NO 25)
P
N=A, T, Cor GlIn particular, the sequence is

G B Ao B s, Renhcb it e may

com hs@%ﬁ%%’ﬁﬁé@é/ HeeGHMat Gs 3ihe $aRE 4D thét 8f)a 'd6ﬂioril4af the
Lowver) TCCTCCNTCTATAAA-3 1(SEQ | D NO

am tlomcpr@ducd; that paevidc brapbtained dising:ribe a@pllﬂcatlon primers

selEGTTRIN A D beoul hPRestab el 1,

(Lovver) are CCTGCCATCCTCCCTCTATAAAS 1 (SEQID
% %ST CCTTCTATAAA-3 1 SEQIDNOef) .
WhethS? in B& i B% seqercesee hrRrepanidayeRionmayfypction as

the SGNRG (of Wpdrl @it land lower (or reverse) primers for a stretch of
Influenza B sequence. These primers then allow the stretch of Influenza B
sequence to be amplified by a PCR method. The amplicon thus obtained may be
identified by its size (length or molecular weight) from gel electrophoresis and/or

from a probe binding to the amplicon.

According to the present invention, the at least one oligonucleotide may be two
oligonucleotides forming a primer pair and the step (c) of detecting may be by a
polymerase chain reaction.

As an example, to detect the presence of the H5N1 subtype of Influenza A, the
HA-114 amplicon may be amplified. The primer pair may bind to the nucleic
acid(s) and amplify at least one amplicon comprising the sequence of SEQ ID
NO:6. The primer pair may comprise at least one forward primer comprising the
nucleotide sequence SEQ ID NO:25 and at least one reverse primer comprising
the nucleotide sequence SEQ ID NO:26. In particular, the forward primer may
comprise at least the nucieotide sequence of SEQ ID NO:34 and the reverse
primer comprises at least the one nucleotide sequence selected from the group
consisting of SEQ ID NO:35 and SEQ ID NO:36.

As another example, the HA-195 amplicon may be amplified. The primer pair may
bind to the nucleic acid(s) and amplify at least one amplicon comprising the
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subtype of Influenza A virus by recogni zi ng and/ or
demarcating a portion of the HA gene from nucl eoti de
w@2®70886pucl eot i de 1114 of the HA gene segnent PCHEE6H008800354

(Upper) 5'-GCCATTCCACAANATNCANCC-3 | (SEQ I D NO 27)

N=A, T, Cor GlIn particular, the sequence is

51- GOCATTCCACAAYATNCAYCC- 3 I (SEQ I D NG 18) Y=CVvT

MeA/ C Accordingly, the par %8cul ar variations for HA-1

95 (Upper) are: d' -GCCATTCCACAACATACACCC-S (SEQ ID

. ' - GCCA EQ | D NGO 38

seq%%% TTC%%&A@%%%E%M g.gmgngg)at Ieast)one forward

prim%:r %ﬁ@%ﬁ% gu?ﬁ%%;@l)wg)lp and at least one

reveBsaUIWET COAQAISTAT AGATOcletide c6E@ENdE BREQ A NO:19. In particular,

e B IS A S B oy o o
the %kéﬁ)éﬁfcbnﬁlstlﬁémwwngm-ﬁTaﬁd fheERldlse primer may

Cor GlIn particular, the sequence is
comerlsqﬂv@astmmmeqwmmmncs selected fram Moe LopuY-eomFisting of

SEC NP5 dnd I ARAAR 2 ke Ebliipe Baptad gsauence

selebl@d4mdmSthe TGSUPASAEIANGCAT SEAT (B TNO3:49 (ahidB0 AP to the
51- TATCCATACCAACCATCTACCATT-3 1 (SEQ I D NG 47)

amphgQrs ATCCATACCAACCATCTATCATT- 3 | (SEQ I D NG 48) HA- 195
(Probe) 5'-GNCATTCCCCGATGGTGAGAGG 3 | (SEQ I D NO 29)
N=A, T, Cor G

The step of detecting may be by detection of at least one label released by the .

polymerase chain reaction, determination of the molecular weight of at least one
amplicon obtained from the polymerase chain reaction and/or the detecting rhay
be by detection of binding of at least one probe to the at least one amplicon. The
polymerase chain reaction may be followed by electrophoresis.

For detection by PCR, step (b) of contacting and/or the step (c) of binding, and/or
the binding of a probe to an amplicon, is for a time and under conditions sufficient
for specific contacting or binding to occur between the oligonucleotide and sample
or nucleic acid(s) and/or the probe to the amplicon.

The biological sample may be from a human or non-human animal suspected to
be infected with the Influenza A H5N1 virus. Further, the oligonucleotide and/or

the sample or nucleic acid may be labeled.

Kits
The present invention also generally relates to a kit for determining the presence
of an influenza virus in a biological sample or from biological material isolated

and/or purified from a biological sample.
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In particular, the sequence is

' - GRCATTCCCCGATGGTGAGAGG S' (SEQ ID NO20) R = A G
waewansioryl y, the particul ar variations for HAPAESG2006/000354

(Probe) are: d' - GACATTCCCCGATGGTGAGAGG S (SEQ I D

NO 49) d' - GGCATTCCCCGATGGTGAGAGG S' (SEQ I D NO-. 50)

Probes for NA gene in H5N1 _The follow ng probes were

designed to detect the NA d¢ene, segnent 6 of the H5N1

subtype of Influenza A virus by recogni zi ng and/ or

e g S 08 505 b 44 b BEfS aci. e
- - T )
nucl§§g%%&‘{s@é&%@@%&%gF%ﬁ&@f{%%ﬁ@é@ﬁWb@%@) ID NO:9,
SEGID GOXTGASEM MANIGOXGERA DNQ(ISESHED INONO9)9, YSEQ D NO:20,
SEHIE 7 Tork Rl BICE22 cariong SRR RS BBACCACTE 3 |
(SEQ I D NO 51) 5| - GCATCAGGATAACAGGAGCATTC- 3 1(SEQ I D

NO 52) NA- 300 (Prob? ' - ACAGCCACAGCCCCATTGICTG S ( SEQ
In ppoioy@r. dtg kit Bisysbe dior Nipe (dgtecting HBnPpresenae oagbsence of an

i Vv.e C j.r-mat | A [ '
o387 W RS, St B PR EclT e prosence
or alssdricgnst 07 Infloéhzee Azeubtype HES! byiruanThief kit ngaya bd6fbrhassewith a
ciol e e, 7T SRHE. TE er HoF S S SRR, Which can be
; i ki ' h ' Ciri that the anplicon
'”fe‘f‘é%"k'ﬁd%%ﬂ %Je@hts%y !ﬁ.ﬂf“? g?é%\c\gﬁ}lsﬁ t he nucl eoti de
position (774 m nus 440) plus the length of the

o AT b G bt SRR T s
an illitfatise hifsRAaddh %\ﬁ%ﬁ% bg therthanfuakiupsr. of paP@silad ¢hé Yresent

. Upper priner to eginning at position 440
inveg lomwdasr@}mh%c-;ﬂﬂfcdgtqqt@mlt DSNeh a kit qopapriags) one or

morss Mo oA POt RE R A& PRl Wy Kihrpls = Kt may
contaidv/prirae)s consisting of one or more polynucleotides comprising a nucleotide
sequence of SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID
NO:8, SEQ ID NO:9, SEQ ID NO: 23, SEQ ID NO: 24, SEQ ID NO: 25, SEQ ID
NO: 26, SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO: 29, and or a fragment

thereof.. The kit for detection by suspension array technology may comprise at

least one microbead, at least one fluorescent dye, at least one reporter label
and/or at least one probe.

A kit according to the invention may optionally include a positive control nucleic
acid, for example a nucleic acid, or at least a portion thereof, comprising the HA,
NA and or M region of H5N1 influenza A virus, as either RNA or DNA.

A person skilled in the art will appreciate that the probes and/or primers may
further comprise at least one label. A label may be a chemical, moiety or molecule
that allows detection of the label together with any molecule, surface or material to
which the label is applied, attached, coupled, hybridized or bound to. Examples of
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| mobi | i zation of Probes to M crobeads Probes were

i mmobi li zed to Lum nex m crobeads via the m crobeads’
waenasss2car boxyl groups. After immobilizati onPCT/B&2006/000354

m crobeads are mxed to forma nultiplexed set. For

conpr ehensi ve screeni ng of sanples, all possible

conbi nations of the probe guences ‘of the present

i nvention may be included i*fithe multipl exed set.

M cr obeads mﬁth suitable control sequences inmmobilized

hem may a [ cludedlnthe rrultl X

'abegdﬁﬁ'%@ NS @I%‘"é‘%@'@s lyorgRceRtiabelns MagRsH ]@%%\ﬂ“‘gﬁﬂzymat'c
labeld’/N3 subtypes, as well as Influenza B sanples were

anplified by RT-PCR (protocol below in Exanple 3

bel ovv) using the as cDNA and an estimated copy number

Wi th mcrobeads f bri di zat .
in afBioha e PoResahaY Bt ST RLSe (hen rUacWRS Hog tog, dgtpotion
methBd &élRbR¥ER d@t@éﬂwmzémgrwe@%d wrg SNdjudingds! Mamples of
HA- 195 pr obe varlatlonsmgﬁg 9 and 50) in

Sucfamlezgulmmy;beeh@an aydi er swt@@n@no@%moéﬁqwﬁ%allow

recolyfhice 5" 8labd FLBbRNH Rl TR Rrerast

allomed to occur in a hybridization buffer conprising

2,25 mol /L t | 0,75 g/L sodi
Havifgcey saielly clessbed fhg) uein, {herasnp #ilios more readiy

unde%r ?%.Hzrglf@PTéfeg @g ] 6$lﬂﬁlylhﬁ%1aﬁ‘ﬁplég Qﬁ?lcﬁfér@rprowded by

way Qif ilkeptrationli andotnecnatrigtehded twbe lincitiegl ohtiee presebhinednton.
roomtenperature for 30 min. The m xture was then
diluted with 200nL of the hybridization buffer and

EXAMRIFged with a Lum nex 100 system machi ne to detect
and quantify presence of target nucleic acid sequences
in the sanple. Results The results of the suspension

. ' re shown in Tables 1 and 2, as
ExarﬂHeW MS {erels Sl Rt no units of neasurenent) as
Starmlhtdumekécmart bieloggc teoh@iquesr khowh inaltheesart aind mioe rspecifically

0 was selected as an arbjtrary threshold cut-off.

0
desqﬂb@éewv%r pgRellistaliowed: 18 slesriived dpi Sandbropkwapd Russel,

oo RV SRR B Rk (R PR B, v

YorkN@803Y. and 45) FI uA, I\/Iatrl x 168, specific to any
Influenza A (SEQ I D NOCS: 31 and 33) For both tables, it
can be seen that despite high copy nunbers of

Stand@fdd ar get
A 10-fold dilution of the stock virus was prepared in serum obtained from a healthy
volunteer. RNA was extracted using the QIAGEN Viral RNA Kit (QIAGEN GMbH,

Germany).

Patient specimens
Virus isolation was performed on a serum specimen of avian flu cases. RNA was
directly extracted from the specimen using a Qiagen QlAamp viral RNA extraction

kit (catalog no. 52906) according to the instructions given in the product insert.
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nucl ei c acids present, the probe of the present
i nvention was able to detect |ow copy nunbers of H5N1L
wo e esss2aci ds, showi ng the specificity of theP@I/eGBE®H6/000354

of the invention.Table 1 Table 2Exanple 3: Detection

by Pol ynerase Chain Reaction with H5N1 and H5N2

subtype confirmation These prinmers were designed to
detect influenza A virus aﬁg further subtype H5NL1 and
H5N2, SpeCI fically. These primer sets were designed

for -based RTPCR.. This neans anplified products are
RNMW@&&'%%“B?%%P@M infRoted Rirde 1 I3 BaiNFNAGT ondargieed pydhose in

the é’r"t%‘?\ﬂcfré @Ht ﬁﬁ%ggﬁége:‘rg Rg\,;_gi Q%ﬁ%ﬁﬁ?%ﬂ}rgﬁhﬂthat contains

rrmers escr

guam@qammmapﬁﬁmml NCBI | nfluenza Virus Sequence
Dat abase.
(http://wmv. ncbi . nl mnih.gov/genones/influenzallist.cg

The tgglaﬂ’é{j é‘éfncfhﬂfedv' gene for all influenza A subtypes

|rrer pai r was designed as a generic primer pair
H5Nt d- 'be%/ehtckatheWnbhust2ﬂﬁ4AHPy3ﬁ)3 by anplifying a 168

S [ orti.o f M gene (Matri x gene segment
H5Nga( 6#‘8% %‘Eﬁl'?g?ezgi%ﬁgg nucl eotide 171 . A. Upper
H7Ner(Lﬂeﬂvcméﬁeﬁ,@rué@hglaﬁwmm (H@Aﬁpah@r ein called an upper

rimer was a -mer that hybridises to the M gene

H7N%dg1)rﬁ&{dhngCfpﬂ@/1Q76r(LEA|)and has the sequence of SEQ
ID NO 11 51 - GAGTCTTCTAACCGAGGTCGAAAC-3 | B. Lower
Primer The reverse primer, called herein a | ower

OthgpViresi s a 25-ner that hybridizes to the M gene
endi % at p05|t| on 171 and has a sequence of

RNANAS Eiregtly S ACiReN G he Atagkoxinl OBDES Tronthouigneizm Type
Cultt%d%o%cﬁcm S(A%cg‘:‘\/ﬁeﬂs?f\@ g ng% @ﬂﬁﬁ%ﬁq b%lrélhRﬂA Mini Kit

mer set has t séguence o

QIAGENCGMBFAAG@@A%])C@AM@'@AW@TMO%@AT@NE@T@A@ roduct

influériZal ESsTROuIGLRS sbﬁl):len'?fd PRIvide24 Ifsuf’c%le iR g2E08 coRtrbPN1

Anot her specific prinmer pair was designéd to detect HA
gene, segnent 4 of the HS5NLl subtype of Influenza A
MRC’—%We%HB ean‘plifyi ng a 114 base pair portion of the HA

Total RNA was extracted directly from the normal diploid human fibroblast cell line
MRC-5 (ATCC CCL171) using a Qiagen RNA extraction kit (catalog no. 74104)
and RNA is quantitated using a spectrophotometer.

Detection using the Primer Pairs

RNA was extracted from samples thought to contain influenza A subtype H5N1
RNA as assessed by known methods. The RNA was then converted to DNA using
a reverse transcriptase or any other method known in the art. A sample mixture
was converted into cDNA in a typical manner using a 1st Strand cDNA Synthesis
Kit for RT-PCR (sold by Roche, Basel, Switzerland, catalog no. 1 483 188).

Suspension Array

Suspension array apparatus and microbeads were from Luminex Corporation and
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gene from nucl eotide 999 to nucl eotide 1091 of the HA

gene segnent. A. Upper prinmer The forward prinmer, also
wheoogiosseenl | ed an upper primer was a 24-mer t hBCT/SG2006/000354

hybri di ses to the HA gene begi nning at position 999

and has the sequence of SEQ ID NO 2

51 - CAAACAGATTAGICCTTGCGACTG.3 | (24 bp). B. Lower

Primer The reverse priner, *al | ed herein a | over

primer is a 22-mer that hybridizes to the HA gene

ending at. position 1091 and has a sequence of SE

fglord 35

Alexgath SeOreAEREnMARRLEr FTSbos JEuSeRe FTagon). The

. machffef ugeWageth%i ﬁ_nﬁ{in& OfOOT-seg&/frcﬁﬁPLliJl’ﬁﬂ{ém%{%éﬁiggi tAustin,

primer set The anplicon nmade
Texad)e sequence of SEQ ID NO 6

CAAACAGATTAGT CCTTGCGACT GGGCT CAGAAATAGCCCT CAAAGAGAGAG

AAGAAGAAAAAAGA GAGGACTATTTGCGAGCTATAGCAGGT TTTATAGAGEA

ExariotTS0adminal B MrubRlete dtirsh\ e ddristsh £98Y BStHHOIBYY Ses
h'y pathogeni c regron sequence of SEQ ID NO 1

the hi
ProbysVWaﬂQgA bgs, ofthe eesesit inmDtion aresiesigeed & detect

. .di fricti | .

e 853 Rt el TR BRI ol oy sypoerson

array eshnisiggypna ofersbr stdllarire the girewill appretiate twilthe following
- subtype of Influenza A has occurred. Another priner

SeqyeiIcestBRY AlsyRAdISEA InsNficpeiatie defradion; eefiadseior jfluenza A
iSR0SI AR, P e Slen! o SAgty BEBIRRAIh AR tectr

assgyaetc.portion of the HA gene from nucl eotide 943 to

nucl eoti de 1114 of the HA gene segnent. A. Upper

primer The forward prinmer, also herein called an upper
Prolls fBEM géned 21-ner that hybridises to the HA gene

be?i nning at position 943 and has the sequence of SEQ
The [fgllayang preheCuEse TESigety AF ABNEGC- Fobes tobfstectnall iifkienza A

C L pe el r T B | RRr e .
oo SrdedP i AL Beafprihidy °bolBEht i FEoehe®raroc gene
segradntBrirérhatuclactisediszesnialedtitle 1#4.gene endi ng at

position 1114 and has a sequence of SEQ ID NGO 5 51-

TACCCATACCAACCATCTACCATT-S (24 bp). C. Anplicon nade
MP-‘PQSK bﬁe rimer set The anplicon made by this primer
‘5’-(33@@N?ﬁ*r TEAEBHABET BARER-S S BNO:23)

N=A T,CorG

is primer s

In particular, the sequence is
5’-GAGYCTTCTAACCGAGGTCGAAAC-3 (SEQ ID NO:21)
Y=C/T

Accordingly, the particular variations for MP-168 (Upper) are:
5’-GAGCCTTCTAACCGAGGTCGAAAC-3' (SEQ ID NO:30)
5-GAGTCTTCTAACCGAGGTCGAAAC-3' (SEQ ID NO:31)

MP-168 (Lower)
5-TTAGTCAGAGGTGACAGNATTGGTC-3' (SEQ ID NO:24)
N=AT,CorG

In particular, the sequence is
5-TTAGTCAGAGGTGACAGRATTGGTC-3' (SEQ ID NO:22)
R=A/G
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GCCATTCCACAACATACACCCT CTCACCATCGGGGAATGCCCCAAATATGT G

AAATCAAACAGATTAGT CCTTGCGACT GGGECTCAGAAATAGCCCTCAAAGAG
WO\SBAGOREGENCGAAAAAAGAGAGGACT AT TTGGAGCTATAGCAGGT THO BRI GIEBA6/000354

GGGAGGATGECAGGGAATGGTAGATGGT TGGTATGGGTA (195 bp) This

anplified region conprises the highly pathogenic

regi on sequence of SEQ ID NO 1 5' - AGAAGAAGAAAAAAG 3'.

As such, either of SEQ ID : 1 or 6 my be digested

by a restriction enzyne Mo II provi di ng an internal

conflr tion. t at de ectlo ion of the HA
Accoyding gg f“%‘ %f"at”ﬁ 0P f@ og\fer are: uenza A has
S-Thed TT@QTN‘@ Q 1P NEN82hnot her

S-TEpEd] QA@AQGTQACMGAMQCEE@QQ NSEQ P NDSES) NA gene,
segnent 6 of the H5NL1 subtype of Influenza A virus by
_ﬁg@l'%gg a 300 base pair portion of the NA gene from

e 528 to nucl eotide 805 of the NA gene

5-GETUTBAGECERBITTEANGENIN¢sEQ WBNd:B8). mer, al so
herein called an upper prinmer is a 21-ner that

N=ApypEidiGes to the NA gene beginning at position 528
and has the sequence of SEQ ID NGO 8

GTT TGACG-3 1 (21 ) . B. Lower priner
In pa?ngJ%ﬁEé%A called herein a lower priner is a
S'- GZ?TWAG%GG%TGAY%RIB (BEQND Nens4endi ng at
osition 805 and has a sequence of SEOIDNO 9 5'-

TCAGGATAACAGGAGCAYTC-S1 In this case Y could be
R=g}éher C or T. Accordingly, the |ower prinmer may
conprise the sequences of SEQID NOS 5 1 or 52. C
Anmpl i con made by this primer set The anplicon nmade by

Accofa;l&% Erl ner sei has. gg&ra gﬁen f SEQ I D NOT 7

_GETEPE ATCAAGAGT TGGA
> GmTﬁﬁ?@%@%%ﬁ“%aamec

5S-G TETECARAGEGBEATILEA BECEGAC(SACTRAVOGGIAGGCATCACATAAG

) CGAATTGGATGCTC

5O AR AR A IR AR RERrNFONRERRES (200 bp) .

5-GEMTMSAGEGGECCTEATEEG I ($BNADNersg) fic primer pair
was designed to detect NA gene, segnent 6 of the H5N2

Probes for HA gene

The following two probes were designed to detect the HA gene, segment 4 of the
HS5N1 subtype of Influenza A virus by recognizing and/or demarcating portion of
the HA gene from nucleotide 999 to nucleotide 1091 of the HA gene segment:

HA-114 (Upper)
5'-CAAACANATTANTNCTTGCNACWG-3’ (SEQ ID NO:25)
N=A,T,CorG

In particular, the sequence is
5'-CAAACARATTARTYCTTGCDACWG-3' (SEQ ID NO:16)
R=A/G

Y=C/T

D=A/GIT

W=A/T
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subtype of Influenza A virus by anplifying a 361 base
pair portion of the NA gene from nucleotide 440 to

woewhesteede 774 of the NA gene segnment. This SPersE&ER006/000354

primer pair was designed to detect H5N2 subtype- NA
gene as a confirmation of specificity. A Upper priner
The forward priner, also hgrei n called an upper priner
was a 22-ner thathybridise 4o the NA gene begi nni ng
at position 440 and has the sequence of SEQ ID NO 14
51- AATGAGTTGSGTGITCCGTTTC-3 1. B. Lower primer The

MO@ Radicylarlyy thesseauanoedsl herein a | ower priner was a

S-CAAARNGA EAGMQTH@Q&A@BGt?ne(SE@gBrMO&'ﬂm ng at
position 774 and has a sequence of SEQ ID NO 15 51-
?GF@%G%AM ? TCCTCTATATGCTGAG- S 1. C. Anplicon nmade by

r

set The anplicon nade by this prinmer set
5-COTSCCARTSOTGDNTCTA ImBD&%AAIDQ\IO 2G&A
N=AARTGASPI3 GGGTGTTCCGTTTCACTT GTGTGCATAGCAT
GGTCCAGT TCAAGT TGCCAT GACGGGAAAGCATGGT TGCACGTCTGTGTTAC
Inp [(RGACTGCTAGT TTCATTTATGATGGGATGCTCGT T
' ye CAGGAGCCAGAGT
5-C R oo,

Y=CAGGGAAAGCCGACACT AGAATATTATTCATTGAAGAGCGEGAAAGI TGT TCAC

TAGCCCATTGT CGGGAAGI GCTCAGCATATAGAGGAATGTITCCTGIT (361
Accay é gl peicylaryariabensferidA-d1d{LeweBrareo carry out
5'- C@ GirAEekt! Goe TCANMAAR, (REQ ID N&Xx38ked for

S'- C@EG@&ABGCH@&TJEQEAE\“MA -3t (AzQtIEcNEOd@)gy and Kit 2 was
used for PCR Kit 1 for use in suspension array
technol ogy Detection of Generic Influenza A virus For

detecting and determ natj of the presence of

The ?ﬁﬁ%@ﬂoh@w & qesIgned dpfietectyH E\nse%nﬁﬁgr@w& of the H5N1

S It

HA denwefrorp matsteotiderfidihtat muciédtident %a&thed%tgyepeﬂegvmt:
provi ded. For. sub-typing of the H5N1 subtype, the kit
may further conprise at | east one sequence sel ected

HA-‘fM[iyﬁ# group of H5N1 SpeCIfI c sequences. This group

consi st of SEQ and 9 (frobes/ primers for
5'- G@QATM%QAANAT-NQ&NCC -3' (SEQ ID NO:
N=AT,CorG

In particular, the sequence is
5'-GCCATTCCACAAYATMCAYCC-3' (SEQ ID NO:18)
Y=C/T

M=A/C

Accordingly, the particular variations for HA-195 (Upper) are:
5-GCCATTCCACAACATACACCC-3' (SEQ ID NO:37)
5-GCCATTCCACAATATACACCC-3' (SEQ ID NO:38)
5-GCCATTCCACAACATCCACCC-3' (SEQ ID NO:39)
5'-GCCATTCCACAATATCCACCC-3' (SEQ ID NO:40)
5'-GCCATTCCACAACATACATCC-3' (SEQ ID NO:41)
5'-GCCATTCCACAATATACATCC-3' (SEQ ID NO:42)
5'-GCCATTCCACAACATCCATCC-3' (SEQ ID NO:43)
5'-GCCATTCCACAATATCCATCC-3' (SEQ ID NO:44)

HA-195 (Lower)
5'-TANCCATACCAACCATCTANCATT-3' (SEQ ID NO:28)
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subtypes), SEQ ID NOS: 16 and 17 (probes/prinmers for
the HA region in H5NL subtype) and SEQ I D NO 18 and
wa0¢ssske/ primers for the HA-195 regi on i n HSMIT/SG2006/000354
subtypes) and SEQ I D NGO 20 (probe for anplicon
anplified by SEQ ID NOS: 18 and 19). Accordingly, the
kit may conprise at |east %rée ol i gonucl eoti de
conpri sing the sequences of°*SEQ I D NCS: 30-60. The kit
may optionally conprise a suitable dye or |abel for
_Aq titation by the Lum nex system and i nformation
N'Apiﬁﬁaqrn(gng to use of the kit. Kit 2 for use with PCR
technol ogy Detection of Generic Influenza A virus with
In pangsulas dhe iseauenesmis nstitute of Mol ecul ar and Cel |
S'-TARY eCAFAGTCABECATCTAX Gt edt i(BRQKID NR1BT- PCR
Y=CIi agnostic Kit Store at -200C in 100 Reactions / Kit,
Lot 1, serial # 001 Non-Frost-Free Freezer Product
Description This Reverse Transcri ptase-Pol ynmerase

A‘CCQ‘,‘HQSW pertighlarrvayi S fQrHA] 8 Y& ect the
O-TACELAALE TCEAGHATESz dSEQ/ID NO:4FY h and H5N1
S-TRGRGATALCAACONECTATOAEE-8afQECORINICE4BY | on was
S-TABCLCASACTAACOAELCTAECATT-8WI(BEQ EnYENE) at t he
S-TATCCATAECAACCATCRATOAT T-Th(SERIID NOe4B)t hr ee sets of
primers: 1) HA prinmer pair specific to HGN1 , 2) M

rinmer pair for all Influenza A and 3) NA priner pair
HA'@?}%@?VPP@)for H5NL . Anplified products were detected

5,'G§Fﬁ%ébw'@fég@%§a@@‘ﬂg of anplified products

ter agarose @ rophoresis. The entire procedure
(SE@a) NEX-29y med in one step. Q agen OneStep RT-PCR Kit
N=A[ TaC.or®. 210210] was used. Conponents This kit
conprises the followi ng 2 tubes: RNase inhibitor
i ncluded. Primers conprise nucleic acids of SEQ ID
In pagtigiilan the geagenae is 11 and 12. Protocol for One Step

=GR SO By SRR SEISER D WRFAHi g cagents

R=mfpe added per test/ per reaction:

Accordingly, the particular variations for HA-195 (Probe) are:
5'-GACATTCCCCGATGGTGAGAGG-3’ (SEQ ID NO:49)

5-GGCATTCCCCGATGGTGAGAGG-3’ (SEQ ID NO:50)

Probes for NA gene in H5N1

The following probes were designed to detect the NA gene, segment 6 of the
H5N1 subtype of Influenza A virus by recognizing and/or demarcating a 300 base
pair portion of the NA gene from nucleotide 528 to nucleotide 805 of the NA gene

segment.

NA-300 (Upper)
5-TGATGGCACCAGTTGGTTGAC-3' (SEQ ID NO:8).



10

15

20

25

30

To validate the results, a positive and negative
control were included. The positive control being in

wo b@7/0885m9 of a cDNA conprising SEQ I D NOS 1, 7PErEGH006/000354
and the negative control being any RNA isolated froma
non-i nfluenza type virus.2. Thermal cycling protocol -
A Thermal cycling conditi o:% for three-bl ocks type PCR
cycl er such as RoboCycl er( % by Stratagene: 3. Ther nal

cycling protocol - B Thermal cycling conditions for
one- bl ock type PCR cycl er such as Px2 Thermal Cycler
NA- El ectron. . Term nation of PCR Reaction

- G@Q‘C&‘%‘éﬁ?&@n’?‘%@ﬁ@é T GRERO lge or 2 mims.

Y=C(TTop=Aqueous phase, Bottom=Organi ¢ phase) 5.
El ectrophoresi s The above product was resol ved by DNA
gel el ectrophoresis. (1) DNA el ectrophoresis with 3%

Acc@awgws eeh@gbrt(o&)aru@ﬁat«@hé fdehe NX-308 20BWEr) éﬁﬁnéro&\é for

Val idating Results The expected product

S G@AZ'Q%GATW@&A ACTEBBP(SER IPMNONEDr i x prot ei n

oo PRSI AR WP e

virus Institute of Mol ecular and Cell Biology (IMB),
Flu A detection kit-3 RT-PCR Diagnostic Kit Store at
NA-30fAftropg) Iw?eactl ons / Kit, Lot 1, serial # 001

, Ole103 RET O(ngm @?E@ tion This
° A(Egvers'gé‘hr\r anscr fquaseegol ynerase Cnhai nPReactl on

(RT-PCR) kit is made to detect the presence of
first strand

fl
Probedy et RAdere HENE Serpiao DESabi P TGB! o no

A sp@@ﬁtﬂ%wrﬁeabatrh@as aes@ﬂtes%%mé@tnNAagé@Ssegﬁ%r& 6<Io‘f the H5N2
uses two sets of priners, rinmer alr SpeCI

subtype pEInflagaza)A Wiugpby @mpl@ang %%ﬁajg base patrrpmen of the NA gene
from/NU?:lIécItfd%%ﬁ %dﬁ{féléoﬁ’&aer 'Fﬂ? 8t et ISR g@ﬁe & tan%ﬁjtnhbﬁqu&q Skilied in

the art will appreciate that the amplicon length comprises the difference in the
nucleotide position (774 minus 440) plus the length of the reverse primer (27bp) to
yield an amplicon length of 361. This specific primer pair is designed to detect
H5N2 subtype-NA gene as a confirmation of specificity.

Upper primer to NA gene beginning at position 440 -
5-AATGAGTTGGGTGTTCCGTTTC-3' (SEQ ID NO:14) (22-mer)

Lower primer to NA gene ending at position 774
5'-AACAGGAACATTCCTCTATATGCTGAG-3' (SEQ ID NO:15) (27-mer)

Immobilization of Probes to Microbeads

Probes were immobilized to Luminex microbeads via the microbeads’ surface
carboxyl groups. After immobilization, the microbeads are mixed to form a
multiplexed set. For comprehensive screening of samples, all possible
combinations of the probe sequences of the present invention may be included in
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staining of anplified products after agarose gel
el ectrophoresis. The entire procedure was perforned in
wor@®7a5%sp? Q agen OneStep RT-PCR Kit [Cat. no.PQUSQH0$/000354
was provided. Conponents This kit consists of
following 2 tubes:* RNase Inhibitor included. Priners
Include SEQ ID NCS; 4, 5, 8_and 9. Protocol, One Step
RT-PCR 7. Sanpl e Preparati & I'n a RNase-Free Eppendor f
tube (0.5 mM or 0.2 mM size), add the foll ow ng
re s per test/ per reaction: "Be very careful of
the gy %iem%ﬁ%nl\mqr@b@aﬁﬁs yéihesuitable eopirek sequennsst inveohifiged to
he positive control
thenf ] e LB LBod IR e el P "Se0 1o Nos 1, 7
and 10 and the negative control being any RNA i sol at ed

S froma non-influenza type virus. Thermal cycling
ﬂ@—%’i ocol - A Thermal cycling conditions for three-blocks

NuclelP@cRieRfevs | Bith SiilieAsa FODQEME! Qﬁ(ﬁrl)ﬂmé %512]9@98@.@ well as
Thernmal cycling protocol-B Thermal cycling con ditions

Influeaza &heapipbek werpeamgiified; by RTRER (moimal Pelowrdn Example 3
velof i e AP SO B o A e Rs BB bR wi

micrdbiésds fpHyBKdiFatohor 5 sees (2) Centrifuge for 2 mins.
(Top=Aqueous phase, Bottom=Organi ¢ phase)

El ect rophoresi s Resol ve the above product by DNA gel
phoresis. (1) DNA el ectrophoresis with 3%
Hyb@%g:rgﬁocgg gel (2) Use voltage, for exanple, at 100V for
Samples ase than i adatactgd Reltluld sefloé rewltipexed pﬂ@dbeadsinzdﬂwdually

contSiging 6. HACDE FIOBRo VaBIg e MSEChelthi NES d: PRdecd) in
appre;amﬁte&/ &?ﬁﬁ%@ﬁdﬁﬁé@' uap- 13382&0% VifiaBeRe Ig$EQ3|@9N@3356259) in

shown I n ure 3. A kit accordi
appr@xmq;tetv @gdalt §lplurmn0§e mmlpﬁ‘ree&lﬁt-aoacpmbed&ﬁﬁ db N@»60). Any

tion was st red.at
nyorfiRitbhoBfoysddor bialeh SeRiiiuua BulS; eghrising, 225 mow
tetra&{]ahﬂfaaﬂm@g?msm gg A sodivai ot Gu 6aIfSeS BP\BSMhesill Tigs (pHS.0)
re o
and 1.5nmol/L EDTA (pH8.0 for one hour at 37°C. After hybridization, 2jL of a 10-
g/L solution of streptavidin-phycoerythrin was added and incubated at room

temperature for 30 min.

The mixture was then diluted with 200pL of the hybridization buffer and analyzed
with a Luminex 100 system machine to detect and quantify presence of target
nucleic acid sequences in the sample.

Results
The results of the suspension array detection assay are shown in Tables 1 and 2,
as fluorescent intensity (no units of measurement) as obtained by the machine.

For both tables, an intensity of 100 was selected as an arbitrary threshold cut-off.

Primer variants used in the amplification step were
FluA, NA 300, specific to H5N1 subtype (SEQ ID NOS:8 and 9)



using Kit 3. The Reverse Transcri ptase-Pol ynerase

Chain Reaction (RT-PCR) kits described herein nay be
wa@s@dosssey det ecting the presence of HSNL subt yPeT/862006/000354

influenza A (avian flu) RNA in sanples extracted from

specimens with an appropriate RNA extraction nethod of

choice. The kits are optim zed to detect a few

nol ecul es of the viral RNA*n 5 m of test sanple and

the entire procedure is perforned in one step.

El ec horesis The products of the PCR reactjons were
FluA G5 1SR ERAPTIN K1 SLBbIeoRndBiNOB L aRagss mi of
Flual Wfathk 988 4pdACtd Bl [HGEHES ARISRLIRD NSS4 PR 33)°

agarose gel provided good resolution; gels were run at

100 V for 30 mn. Exanple 5: Specificity of RT-PCR

si,hg ,tthe prinmers To verify that the priner sets
For BBt ke 68"t b8 sern hat desitey bigly pBRY USSR BoR-target
nuclByadis Besbnt OthdepRible 6PINE SieRENPRvehtibR 4L BBR B detect low

virus specifically. The anplification of selected
copy/nymbers olakSNdshualeisyacis, BoRwing the specificitynefrthequrobes of the
invemga /PN 2, 3, 8, 9, and 11 and 12 for Kit 2 and
prirer sets SEQID NOS: 4, 5, 8 and 9 for Kit 3. The
follow ng influenza A virus subtypes were tested at
the indicated titer to check the specificity of the
primer sets: H5Nl (-1) A/chicken L/ietnam 8/ 2004
(HPAI), H5N3 (-1) A tem Australial/75/ (LPAI), H7N3
(-1) A/chicken/queensl and/ 1994 (HPAI) and H/N7 (-1)
Al duckL/ictorial/ 1976 (LPAI). The results in Figures 1
and 3 show the priner pair specificity to the H5NL
subtype of influenza A Thus, it is denonstrated that
the prinmer pairs are highly specific to detection of
the H5N1 subtype of influenza A Exanple 6: Analysis
of human patient sanples Cinical sanples were
obt ai ned from a nunber of human patients and were
anal yzed by the assay nethod of the present invention,
using prinmer sets of Kit 2 or Kit 3. PCR Di agnostic
Kit (RT-PCR) A kit of this exanple is typically
prepared to contain 50 or 100 reactions. This
Real - Ti me Reverse Transcri ptase-Pol ynerase Chain
Reaction kit is optimzed to detect the presence of
the H5N1 subtype of influenza A RNA in a biologica



sanpl e.

This kit

Prism 75

00, but i

is optimzed for use with the Applied
Bi osystens Real -Ti ne PCR, ABI
WO povross829 0 this system The kit may al so be uBESG20061000354

S not

ot her suitable detection platforns as descri bed

el sewhere herein. The kit

is sufficiently sensitive to

detect a few nolecules of RNA in each RT-PCR reacti on.
Components This kit of thi $9

Exanpl e consi sts of the

followi ng 4 tubes: Tube 1. Reaction Mx (e.g. ABI cat.
No. 4309169) Tube 2: Enzyme M x (e.g. ABI cat. No.
Tabl@§09169) Tube 3: Probe Mx (3 nM upper primer (SEQ ID
NOS: 2, 4, 8, gt or )T 3 mvitower—primern (SEQ
ID NOS: 3, 5, Yyaide|and orgdb) and ZogrM probey(|SEQ I D
%%. |l_) NTRMATM 1115 og4LFIaT EDogs-Bit ASM Z) 086K16 A4
H'?i ve Conpiessixn( RNA Arobnscl Ppibe of t hN Pgebiee tjar get ed
thyatthe pritmers) Protocol 13p RT- PCR Téee| f ol | ow ng
tRIe@gtion mx is prepared iBoa 96-wel$g ppticalazp| at e:
Fluube3)No. Desgreizppo@n Vol / Rgn| Tube 1 fepction 3dx 25.0
FdB Tsize 2 |Enayme,obb X 1.25 pt | Tube 3 ¥ pbe M x5 0 ni
HeMBe-3%1 Di st iedibed oVt er 13.36! M RNaz&hpl e 5.4y |
HBeIB &i3) Yol HmestSQo,Qomﬂ Cauti @n| shoul @¢7pe| t aken 3s0| avoi d
H7eIB (-3 naﬁi Qi >2800d0hermal gycling @asg) tions fep Tenp
H7QG)-3Prir at i e >MNo,oo®f Cvclegs) 1 48388 pins 1 3 95 10
HTNM$-311 3 955280088 | 50 4 664 60 seegzigihe priner| set
HINd (B Dbe | akg>tesbed for tBelr abilzeiy| to detgct the
HERML-7subt ype of influenzasdy Using thps Strat agsse
HeRak-712 me | PCR system Mk3008P) The sgstemis yoed
HESIG QB Ng(to the pmhuf actnguer' s i ngzsaict i ong2an
Heapbes from i nfegd ed patiggnts. Thaegahpl es sy
H3NK yepd several bodd to 2180t al of 2937 Al copyemiunber
HBRIN (5) 2 200 2303 3251 2572
Table 2
Cut off
value 100 100 100
“Sample RNA 084-Flu A - 085—FIuVA—M 086-Flu A-
copies/rxn H Probe Probe N Probe
tRNA 1 0 33 35 33
tRNA 2 0 28 29 33
H5N1 (-7) 1 2 925 239 35
H5N1 (-7) 2 2 31 188 317
H5N1 (-6.5) 1 6 715 505 575
H5N1 (-6.5) 2 6 848 258 201
H5N1 (-6) 1 20 1476 1372 1130
H5N1 (-6) 2 20 950 872 984
H5N1 (-5.5) 1 60 1898 1937 2001
H5N1 (-5.5) 2 60 2311 2201 2435
H5N1 (-5) 1 200 3793 3410 3583
H5N1 (-5) 2 200 2517 3192 2443
SARS (-2) 1 200,000 33 99 29
SARS (-2) 2 200,000 24 31 24




m ranging between 7.5 to 6. The results denonstrate
that the priner set and probe provide a sensitive and
W@Ep@ciossoed assay for the HS5NL subtype of infl ueP@ESG2006/000354

that is useful in a clinical setting. Results for

Exanple 6 Figure 2 denonstrates the sensitivity of the
prinmers at differing concegbrations achi eved using the
prinmers for the detection I nfl uenza A subtype H5N1
where the virus copy nunber per sanple | oaded varies

from500 copies per reaction . to 0.5 copies per
R &C . p'l FPEaSeg ’hiagtig% Wiﬂgﬂﬂm angh H5N2
kesa ol ithe virus per 5 mM |, lanes 4 & 5 contain 50

SUbtg‘g%FgéﬂrgrLﬂ Te Virus per 5 mM, lanes 6 & 7 contain 5
copies of the virus per 5 mM , lanes 8 & 9 contain 0.5
copies of the virus per 5 . dane 10 contains.a

ThesG fAfisTe WoiR AgPI9pRdate dateet a@%&wr 8 i aneh 18tharusubtype

H5Ng &Hd BERWBpECREARATREsE M drdity Wdvadb¥ighka rfS!d?%sed RT-
derived from correspondi ng anplicons. Al though the

PCRorlbiemeansvamplifiasd pepslustsearedeiectiabiaiby ethidivan brawide staining

o a ISR SRR GBS o v
werd rdesigrieel dpisedt onf tHeheeyneeeds Provided byt NEBYalrflobRza Virus

patent applications and publications referred to in
Sequyeiice [Aa1AAE8t i on i s herein incorporated by reference

(httpg/| [ goﬁduc'gall'gﬂ;| ‘:nﬂgbbé\é ?{)@?ﬁéﬂ%@ﬁzgg@ki‘@ e nucl eoti de
sequence sel ected fromthe group consisting of: SEQ ID
. NO 4, SEQID NO S5, . ID NO 6, SEQ 1D NQJ, SEQ ID
Primgepgir f@ﬁgqqﬂ%@ﬂ "%E%’\Zéﬁméoi‘bfié?ngQ I D NO 251.2, SEQ
One gignﬁgng@ ,wﬁ%éignwagﬁ’gég%'@irﬁg paif to Y ttaiMAfluenza A

Q I D NO_ 29, fragnent(s) thereof, derivative(s)
type tiyegreplityingua 468 diase)paiheeréion of dnel M gepe éifatidaggne segment 7)

o NEREIE o HESERS 8711g o ol aim 1, wherein the

ol i gonucl eoti de conprises essentially of at |east one
nucl eoti de sequence selected fromthe group consisting
A. of UpeEIPIMENO 4, SEQ ID NO5, SEQ ID NO6, SEQ ID

S e T

hybrigis@s| tb Ke: M2AgneSE€inBingCat Rssitidr 2§reed hiag thdeeqoénce of SEQ

o N AT e BBl o

B. Lower Primer

The reverse primer, called herein a lower primer is a 25-mer that hybridizes to the
M gene ending at position 171 and has a sequence of SEQ ID NO: 12 5-
TTAGTCAGAGGTGACAGGATTGGTC-3'.

C. Amplicon made by this primer set

The amplicon made by this primer set has the sequence of SEQ ID NO: 10
GAGTCTTCTAACCGAGGTCGAAACGTACGTTCTCTCTATCATCCCGTCAGGC
CCCCTCAAAGCCGAGATCGCGCAGAAACTTGAAGATGTCTTTGCAGGAAAGA
ACACCGATCTCGAGGCTCTCATGGAGTGGCTAAAGACAAGACCAATCCTGTC



3. The isol ated oligonucl eotide according to either of

claim1l or claim?2, wherein the oligonucl eotide
weongist639 of at | east one nucl eoti de sequence BEI/8G2086/000354

fromthe group consisting of: SEQID NGO 4, SEQID

NG5, SEQID NO6, SEQIDNO7, SEQID NOS8, SEQID -

NO 9, SEQID NGO 23, SEQID,NO 24, SEQ ID NO 25, SEQ

IDNO 26, SEQ ID NO 27, §I%QIDNO 28, SEQ I D NO

fragment (s) thereof, derivative(s) thereof,

t her eof and conpl enentary sequence(s)
ACQ@%‘?@@&Q‘%@ ementary sequence(s) thereof. 4. The

i sol ated ol i gonucl eoti de according to any one of
clainms 1 to 3, wherein the oligonucleotide conprising
PrimsEQair foNdAZferiesinddSNil i gonucl eoti de conprising at | east

Anoff B8 sBBEHE A Bt Ay tieS HESE M ARETtd i tpment 4 of the
H5thabtyge bfumwenzavmiras rbyt:hﬁmeing@mh eRiskdsaicpoMibhdftHe HA
is an oligonucl eoti de conpri sing at | east

gen%ﬁ@mml@@tdw%%wu@ﬂgetmn 621 efither A gene spasuent.
consisting of SEQ ID NO 30 and SEQ ID NGO 31 . 6. The
i sol ated ol i gonucl eoti de according to any one of
A. cl prsr drirher 3, wherein the ol igonucl eotide conprising
NQ. 24 i ? an ol j gonucl eoti de conprising at | east

The JREVAG: PEBISTd i JURIRte CafedD UDPRO, pIMey Waha 24-mer that
| |
hybr%ﬁcﬁ%fé—l/%@aéﬁ% g@élhmﬁgf‘éefﬁf)ghe oq% any f?iéetlfg gequence of

I'gonucl eotid
SEQchNA: @i rigf-CRACR R PAGTE GINT GCIACITICHE ¢24 the).
conprising at | east one nucl eoti de sequence sel ected
fromthe group consisting of SEQ ID NGO 32 and SEQ ID
B. NQ.&%er Brimé&pe isol ated ol i gonucl eoti de according to
any one of clains 1 to 3 , wherein the oligonucl eotide
The LT Sqrﬁgensgglqecbhmia o] lpyyeaprimeir ioade-mer ?hﬁ hybridizes to the

HA GRB R ot fR0 BB, of SeBRGHEEE PRD, b3 5-
CYT@GCNITGCGTC@C'&CW\TJAAN-%(@blpﬁIn tiecase Y heay be either C or T.

ol i gonucl eotide conprising SEQ ID NO 25 is an
ollgonucleotlde conpr|5|ng at | east one nucl eoti de

C. Seaysh gﬁlg r 34. 10. The isol ated
ol i gon ceotl acc din o any one of clains 1 to 3

The vereplaion m"&deolbygmmcprmen det taspthes saguaikk® Iob SBE2Ei NO: 6

crndt b IR GRS GRF TR CERT ApARBInGEGcTEARR N AcAG
AAGWAMAAALL\%A@@GA@WWWG@A@MNMG@‘A@G#WWA#A@A%GA
and 10, wherein the oligonucleotide conprising

GGA@@@A'@G&N‘bbpbonucl eotide conprising at |east one
nucl eoti de sequence sel ected fromthe group consisting
of

This amplified region comprises the highly pathogenic region sequence of SEQ ID
NO:1 5-AGAAGAAGAAAAAAG-3'. Either of SEQ ID NOS:1 or 6 may be

digested by a restriction enzyme Mbo 1l providing an internal confirmation that

detection of this region of the HA gene segment 4 of the H5N1 subtype of

Influenza A has occurred.

Another primer pair for HA gene in H5N1
Another specific primer pair was designed to detect HA gene, segment 4 of the



SEQ I D NO. -35 and SEQ I D NO 36.12. The isol ated

ol i gonucl eoti de according to any one of clains 1 to 3,
wob@re58s24 he ol i gonucl eoti de conpri sing SEQ | DPCIZ8Q2006/800354

an ol i gonucl eoti de conprising at | east one nucl eotide

sequence of SEQ ID NO 18. 13. The isol ated

ol i gonucl eoti de according to any one of clains 1 to 3

and 12, wherein the oligond€l eotide conprising SEQ ID

NO 27 is a oligonucleotide conprising at | east one

nucl eoti de sequence sel ected fromthe group consjsti n%
H5Nafsubttpe of INbiserza Agving, byiamplifying 8 JiO&thase pair portion of the HA

oend HLAEARATIL IR, BRI Eh0R P8RRIl Mgl 2 .
A. anUppegprmel eoti de conprising at |east one nucl eotide
Thegq)quence of SEQID NO 19. 15. The_ i so] at

WS REIMSSt ﬁ'ae hereircalied aroURRRy RifBeLis %?im%r that fykridises
to th%%‘i‘ﬁzé%ne\’ﬁb?ﬁhlﬁ %%o@ltﬂoﬂ%éﬁ@hbg%é %Eg?éﬁéé‘gf 8EQ I’NO: 4

onucleotl e conpri sing | east one
5'-GEOATET CAEAFAATBACACET-SL (Zbp) lorthisheasgr b npacba sitber Goor T.
of SEQ ID NGCS:45 to 48. 16. The isol ated
ol i gonucl eotide according to any one of clainms 1 to 3,
B. WhesgehpPfilrol i gonucl eotide conprising SEQ ID NO 29 is
an ol i gonucl eotide conprising at |east one nucleotide
The saxqiee duriner, salied bergin 2dowey primes is 8 @4aned that hybridizes to the

HA Qe RRUTEE pRSERCPLY DR AR stilferle 6t SET 10D 5

TACNCAPACEANCOATGIACTRDTIXIQ4bppri sing at | east one
nucl eoti de sequence selected fromthe group consisting

of SEQ ID NGCS:49 to 50. 18. The isol ated
C. °|Aﬁ1%;|88r\l}\ﬁr%ded §BF|FHe'F%e{° any one of the preceding

e at |l east one oligonucleotide
The eompicos innadeby Itl'easprlrrmeselh hab ¢t selgueareueBEQIEl KO &6t

e AR R B (g A e R TE G AR TR G RRATATGTG

AAATENSRONTATAGPCTIBE BA B GEE TCROAAR NGOG TERRAGAG
IDNO 28, SEQID NO 29, is capable ofbindin

AGAGM AT ACAGAPABAAGTATI A ATAGO AT TIATAGA

Go G AR S SR AGH o TR IATEG G A5 1)

ol i gonucl eotide according to any one of the preceding

cl ai ns, wherein the at | east one oligonucleotide
Th'S@éﬂEJIf s rﬁ@'oéi't qu@%?tesoﬂi‘@ 'HQB'Vélﬁth%&e@%&%@% segeenes efSEQ ID

8RR MsEQIRAR NoPe may

be digestéiEQ/Ia)d’d@Jctibﬁ erﬁ&@d V]elv@1 pZGVIdiﬁEQm téiaal 2énfidiAdion that
detect%n of t%ls reglgn of t N?e I%g géﬁc’e %%B%An? /? of the H5N1 subtype of

Influenza A has occurred.

Primer pair for NA gene in H5N1
Another specific primer pair was designed to detect NA gene, segment 6 of the
H5N1subtype of Influenza A virus by amplifying a 300 base pair portion of the NA

gene from nucleotide 528 to nucleotide 805 of the NA gene segment.



bi ndi ng and/ or hybridizing to at |east one
ol i gonucl eoti de conprising at | east one nucl eotide
WG emaessse9 sel ected from SEQ | D NO 6, SEQ | D NPCT/8Gzib@n00354

a portion of a nucleic acid extracted, purified and/or
anplified froman H5NL subtype of Influenza A virus.
20. A nethod of deterninin% the presence of an H5N1
subtype of Influenza A vir in a biological sanple,
the nethod conprising the steps of: (a) providing a
bi ol ogi cal sanple; (b) contacting at |east one

A oIUBBﬂmwmﬁéflde with at | east one nucleic acid in the

The mrg)ﬁ?&’ Pﬁ"ﬂ I'gEllheerei?ir ﬁlgatﬁcﬁ%ﬁ& >g%rnﬁerolls d&?ﬁ‘?ﬁéﬁﬂ%&t ASbridises

one RUcTere acl
to thad%cgenarb:dglrﬁmlag dtipositioheb28 and has dhe saq’pémace oh8E€] ID NO: 8

o TSREGRAARIIGERL S Spm o o Least one nueleatide
NG 4, SEQID NO 5, SEQID NGO 6, SEQID NGO 7, SEQ ID

NO 8, SEQ ID NO9, SEQID NO 23, SEQID NO 24, SEQ
B. | D.ower PBNEesSEQ I D NO. 26, SEQ ID NO. 27, SEQ ID NO

e e o8 R E o 5ot g o v

NA gon®| &g adty pssitioe B0E @hdt has ea:fs,eqa@dcé of 8EEIDI N@ 9 5-
an blndl fromthe contacting in ste]

| t
GC resu Ipé‘ngcQ -3t hio Hindasg i h@owid be either 33 or T.

N i Ty

52. oligonucl eotide conprising SEQID NO 23 is an
ol i gonucl eoti de conprising at |east one nucleotide
sequence of SEQ ID NO 21 . 22. The nethod according to

C. eiARPlicsn Adaeasy ﬂﬁs’\%flﬂ:‘er\éﬁﬁr ein the oligonucl eotide

conprising SEQ 23 i's an ol igonucl eotide
The conplidosi mpadst blyetm msmernaei basi the sequemse of Bt 3 NO: 7

ToAGACC A RS TSRS TR SoanTy e ebsb AR GlveT eRpecT

GTGGETGTAUGEARTACHA TECIA TAATDAREQGAT NCTAA GNA@AGTTGGA

ol i onucl eotl de conprisin | east one nucl eoti
GO AT AT GRSARS NP BEABECTERA taT RoA HSEGTAARTGECTC
g e R S
ATCTIORASA TG GRAARASGGAAARITGEGITIAGA TCAGTIGRAATTSBATGCTC

coATART CRCHATEA SRS E M A TFRIERTEATE Moty | P

Primer pair for NA gene in HSN2

A specific primer pair was designed to detect NA gene, segment 6 Hof the H5N2
subtype of Influenza A virus by amplifying a 361 base pair portion of the NA gene
from nucleotide 440 to nucleotide 774 of the NA gene segment. This Specific
primer pair was designed to detect H5N2 subtype-NA gene as a confirmation of
specificity.

A. Upper primer
The forward primer, also herein called an upper primer was a 22-mer that



NO 33. 25. The nethod according to claim 20, wherein

the ol i gonucl eotide conprising SEQID NG 25 is an
w@bkdogosssed eot i de conprising at | east one nucl ePCT/862006/000354

sequence of SEQ ID NO 16. 26. The nethod according to

ei.ther claim20 or claim?25, wherein the

ol i gonucl eoti de conprising SEQ ID NG 25 is an

ol i gonucl eoti de conpri si ng 44t | east one nucl eoti de

sequence conprises SEQ ID NO 34. 27. The net hod

according to claim 20, wherein the oligonucleotide

hybridisgsy fa; thgy Nk gane RegippindsakROSIIPY AR PBdt hafe the sequence of
{. S NG onsG i egjuence sel ect ed

SEC?%Q'?@ gr%b;éé%%gi-rstl ng of gté%?l?.lgéﬁ% 35 and SEQ ID

NO 36. 28. The nethod according to claim20, wherein
B thﬁ ol i gonucl eoti de conprising SEQ ID NG 27 is an

ol FYYRUET®EE i de conprising at |east one nucleotide
The $6¢8t88 Cﬁqiﬁfer,%ﬂeﬂ@}égégnlg Jow&: prifigr IREhPd7aRsOM: @gbﬁ@izes to

or

ei ther claim .28, wherein the oligonucl eotide
the Nongens endingEa posiloR 7 7dsath hasi aysagueres 06SEQ ID NO: 15 5'-

A oti de sequence sel ected
A G AT 36 | b ns: 37 0 44, 30.
The net hod according to claim?20, wherein the
ol i gonucl eotjde caonprising SEQ ID NGO 28 is an
C. ol AGWHGeN Bradely HHSBFIMEr$§t at | east one nucl eoti de
The SHBRRRE pRIAcDY £ Tfiich oot fas HE TRHEACCTFOSRID NO: 15
AATEART T6GETGEDCR NOT 280 TSI GBCAACOCAANRAGTISTGCATAGCAT

coTraRAEp G Clanar B ST e Ar ReATeE GBI E T GoTac

TGGEEATSATAGARINGE CAG TG TAGT L ATMEAT AN EBGGATGCTCGTT
| i gonucl eotide conprising SEQ ID NGO 29 is an

ol i
GAQAG%AHT&@Q’BTCA&' G CAAMABATCEd SAGRACGTLAGGAGIGCAGAGT

eGP A TS AR ARG TAR T Ta R AT eGAAG CaCATE

AGOEBLAAGTCEACACTABGMA BATTAFTCATIGAABGAGBRGAANSTIGTTCAC
| east_ one_nucl eoti de

an ol igonucl eoti de conprising at
ATTAGGRAL 16 COERAEIRG TRAGRARA TARAGEARY G GEEGTD
(361 >0 49 and 50. 34. The nethod according to any one of
cfains 20 to 33, wherein the detecting in step (c)
conpri ses distinguishing between unbound
ol i gonucl eoti de(s) and ol i gonucl eoti de(s) bound to the
nucl eic acid(s). 35. The nethod according to any one

Exafblecd-absRechidn ks34, wherein the
In order to carry out the present the invention, Kit 1 was used for detection by

suspension array technology and Kit 2 was used for PCR.

Kit 1 for use in suspension array technology

Detection of Generic Influenza A virus

For general detecting and determination of the presence of Influenza A virus in a
sample, a kit comprising microbeads immobilized with at least one nucleic acid
sequence of SEQ 1D NO21 and/or 22 (MP-168 Upper and Lower probes common
to all Influenza subtypes) was provided.
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ol i gonucl eoti de(s) are imobilized on m crobeads. 36.
The nmet hod according to any one of clains 20 to 35,
wob@re58s24 he ol i gonucl eoti des are probes and tPET/8€2000000354
conprises: (i) providing a biological sample; (ii)
| abel ing the at | east one nucleic acid in the
bi ol ogi cal sanple or extracted, purified or anplified
fromthe sanple with at Iea‘f't one reporter |abel;
(iii) inmbilizing at |east one probe to at | east one
m crohead c | east, one fl ugrescent
For Bl VRIBaDer e upealie havar GEIe: SaTDHES St teast one
se de@%%tsél@&eﬁ%rﬁ'tﬁe&b%gptd? %Np‘gpgbfﬁe'sf&r,u%ﬁcé@eThrs group may

probe(s) and nucleic acid(s); (v) identifying
consistcob sIhN@S:Hranch® (probeskpriorarsi for cthsi NA @‘entehen HS5N1

subtfheR)g SR AN O R 7 Bl e A fsgio@h HaN'
subt}/;ﬁ@)Dth:il%Q 10" NGlens idnide do Npestineaaer) for the a-IAEWﬁbgron in

aser |ight based on the reporter | abel (s);
H5Ni haukiypes): aat Tt Qpith NPrgOoforele fﬂrr@nmh@oacarap&f)eot by SEQ ID

NoSPIEREEF o) JE ARy, e BESAATEREIE'S LML o AEf Dbt

compfisingttiee sequéreesadf $EQID NOS:30-600bead con‘prr ses at
| east two fluorescent dyes. 38. The nethod according
to claim37, wherein the at |east two fluorescent dyes

The %lerrfé?péﬁﬂl A & r\f‘éé‘%gﬁrﬁaﬂﬂa QfglébSﬁ‘i’aBé? foe qHaPHEation by the

di st ul shed”from anot her m crobead based

Lumfrlamry@m andi infogmation periaining éo use betst kit.wo

fluorescent dyes. 39. The nethod according to any one

of clains 36 to 38, wherein the | abeling of the at

| east one nucleic acid in step (ii) is done after the

contactlnqjln step (iv). 40. The nmethod according to
Kit 2 n o 39, wherein the step (c) of
Detegtion of Gaperis IofuenzacA virus mithld5Ng conéippatioon Arr ay

instif BERIERU 3 s (o RIBbARIMC BRI Ao Bp R REE e o

RT- w@Rtmgghagncamtl east two oligonucleotides fornmng a
rimer (Ealr to the nucleic acid and the step (c) of

Stor@@ie@@r fis by a polynerase chain reaction. 42. The

100 BB R o R Et ¥, o ecular wei ght of at
NoniFeastFreec-@eper con obt ai ned fromthe pol ymerase chain
Product. Btelsgrri]ption

This Reverse Transcriptase-Polymerase Chain Reaction (RT-PCR) kit is made to
detect the presence of generic influenza A virus with and H5N1 confirmation. The
first strand cDNA reaction was carried out using the following reagents at the

indicated concentrations.

This kit used three sets of primers: 1) HA primer pair specific to H5N1, 2) M primer
pair for all Influenza A and 3) NA primer pair specific for HSN1. Amplified products
were detected by ethidium bromide staining of ampilified products after agarose

gel electrophoresis.
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43. The nethod according to claim42, wherein the
detecting is by binding of at |east one probe to at
wo e@ghssspe anpl i con obtai ned fromthe pol yner aBET/8Gzi061000354

reaction. 44. The nethod according to any one of
claims 4 1 to 42, wherein the primer pair binds to the
nucl eic acid(s) and anplify at |east one anplicon
conpri sing the sequence of 4@EQ ID NO 6, the priner
pair conprising at |east one forward primer conprising
t he nucl eqti de sequence SEQ | D, NO 25 and at | east one

The ppijts; ROCBARWaE BRFPITEEM N PR® SIfR:| eot | de sequence SEQ
I D NO 26. 45. The nethod according to any one of
claims 4 1 to 44, wherein the forward priner conprises

QiageneOneStepdRT RCBjtiEIatenaf2 10200] baN@s@d. 46. The

thoF according to any one of clains 4 1 to 45,
Sh the reverse primer conprises at |east one

. hucl eotide sequence sel ected fromthe group consisting

This jgt cgreprisss I ) 36. 47. The net hod

acqéordi ng to any one qbtatsd@@ s (4 1 to 43, wherein the
priinmer pair binds to t@enditioheic acid(s) and anplify
Tubeat Cerapbnemte anpl i con [(Skget,i si ng t he sequence of SEQ
No. ID|NO 7, the prinmer pgiéngonprising at |east one

Tubd PIPVHhEr Mix BRIy ki209Ct he mucl eoti de sequence SEQ
ID

Tubéagé:[—)'l\tlf('ﬁ'b%‘lt'\(é wherern|the forward priner

thide déts R Bripters ast| one reverse primer conprising
el 6” ert—l:rtg&a g5 SERD NG 19. 48. The net hod
7
I

[ to g?al 47,
&r gé@cgpleﬁé‘ﬁk} ond nucleotide sequence sel ect ed

T +— =4

fromthe group consisting of SEQ I D NOS:37-44. 49. The
RNageintdbiteidbeludedgPrigiess camprise augleic7acids o8, SRRIPNPS: 1% 3, 8,
9 115Y§Yyse primer conprises at |east one nucleotide
' sequence selected fromthe group consisting of SEQ ID

NCS: 45-48. 50. The nethod according to any one of
ProteddrifersOAE Step FT-ROR ei n a probe conprising a

nucl eoti de sequence sel ected fromthe group consisting

1_Sé§{1n%|§ﬁ@elﬁgrm 49 and 50 is capable of binding to the

lico 5 1. The nethod according to any one of

i o HAE e il IBE 0 bS8 588, G leuing poerts

weredadtiedl p@utest/ipeatréadtionft t he anplicon. 52. The net hod
—according to any one of clains 4 1 to 5 1 wherein the

TubeMgt act i ng i nDSsePtian and/ or t he bi ndBAqliRxst 2 w/Rxn

Tube $ for a timgPemerbiged peicatisetg)ns suf R.@uent 08
Fronspeci fic cont@dddndspbufeéndi ng to occunok_@hyveenA_tdwg
Qiagen Qiagen dNTP Mix 2.0 ul 0.8 ul
Kit Qiagen Enzyme Mix 2.0 ul 0.8 ul
RNase-free Water 29.0 pl 11.6 i
LI'ube 2 or test sampleRNA Sample 5.0 ul 2.0 ul
[Total Volume 50.0 ul 20.0 pl

To validate the results, a positive and negative control were included. The
positive control being in the form of a cDNA comprising SEQ ID NOS 1, 7 and 10
and the negative control being any RNA isolated from a non-influenza type virus.
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ol i gonucl eoti de(s) or probe(s) and nucleic acid(s).
53. The nethod according to any one of clains 20 to

WG 2007/0k88e%®i N t he bi ol ogi cal
non- human ani nal
I nfl uenza B virus.

sanpl

e i s froma hPEERGZNG/000354

suspected to be infected with the
54. The nethod according to any one

of clains 20 to 53, wherein_the oligonucleotide is
| abel ed. 55. The net hod ac@grding to any one of clains
20 to 40 and 50 to 54, wherein the nucleic acid is

| abel ed. 56.

2. Thermad cyelig Riotoead mpby
conprising a nucl eoti de sequence selected fromthe

Thenmal gyclgneorditions fofr thisEchlbcksNppe, PGR@yc@r N0ch asIkapeCycler®

S

by Shr%ta%f@fa:

A kit for the detection of
| east one ol igonucl eoti de

i sing at

JONO 27
Stepl("*@Y DU Stor

NUFEQ o1
RGER)

D NO 28,

S{J@ﬁi vative

I nfl uenza B

EQIDNO 7, SEQIDNOS8, SEQIDNO9, SEQID
SEQ ID NO 24, SEQ ID NO 25, SEQ ID NO 26,

FQ | D NO 29,
s) thereof,

1

tati

nl
LLAIAvA

on(s) t

638" €080 mifs,

a4

hereof,
'{he kit
At 1 A

ot o
CUTT UCT

ReUgrsgorpi e
trafiSHistoR

g
VLIHT T OT ITg

rentary sequence(s)
o claimb55, wherein
SEQ ID NO 23 is an

%I i gon

e conp
Q1D

n t |
aatﬂ?at%gl

2
3

éqllpn

&5t her
BONnpr i

ZBrepCSE
Fanpr i dbresgcat

42 or 5

Renahisatiom

ast one nucl eoti de
he kit according to
[ he ol i gonucl eoti de

Q ID

Be@dlncan o

i gonucl eot i de

| east

Brtzntionl eot

de sequence sel ected

om t

enipicOUp consi

Final Extntioh

0 ID NO 30 and SEQ I D

o TR RMGE b5

31 .

oY.

The Kit

ol i gonucl eoti de conp

D™NO 22. 60.

according t
ri sing SEQ

either .of clajnms 56 o0

Therg@lrrﬁypgrpg] §°

ong fmoéﬁiﬁ’@ckﬁ?v%fﬂe@’é‘& G¥¢lens

0 claimb56, wherein the
IDNG 24 is an

ogprising at | east one nucl eotide
The kit according to

the oli

opucl goside

PHPThaing Bbctk@ast one nucl eotide sequence sel ected

ting of SEQ ID NO 32 and SEQ I D

O claimb56, wherein the
D NGO 25 is an

cast one nucl eoti de
e kit according to

ein the
D NGO 25 is an
past one nucl eoti de

Cyclé .
fromthe group consi
.1 6 1. TMNe. ki tofaccordi ng t
StepglG)gonDuiraticn GyclesipBtey ng SEQ
pl 1 gonlucl eoti{de conmpRreséerg at |
1 pequensg raihs SEQ | D NehA&erfionTh
grtner| of crai ms 56 [iify 1, We
B3 2 EL
3 95 " M5'sécs @2 ' MDenaturation
59 25 secs Annealing
72 24 secs Extention
4 172 3 mins |1 Final Extention

4. Termination of PCR Reaction

(This step is optional).
(1) Add 30ul of Chloroform / Tube. Vortex mix for 5 secs
(2) Centrifuge for 2 mins. (Top=Aqueous phase, Bottom=0rganic phase)

5. Electrophoresis

The above product was resolved by DNA gel electrophoresis.
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sequence conprises SEQ ID NO 34. 63. The kit according
to claim56, wherein the oligonucl eotide conprising
WEEQ7H8B6MNO 26 i s an ol i gonucl eotide conpri si NngPEL/SGCBA6H00354
one nucl eoti de sequence selected fromthe group
consisting of SEQ ID NO 35 and SEQ I D NO. 36. 64. The
kit according to claimb56, wherein the oligonucleotide
conprising SEQ I D NG 27 i s%n ol i gonucl eot i de
conprising at | east one nucl eoti de sequence of SEQ ID
NO 18. 65. The kit according to either of clains 56 or
(1) We\h?émhﬁ@%wm?g@mg@rmwe conprising SEQ I D
2) N itdos. fF 3l é}u&l ?’?3 §ising at |east one
nucl eotl e sequ nce se ec omthe group consisting
of SEQID NCS: 37 to 44. 66. The kit according to claim
6. VallatingeResultst he ol i gonucl eoti de conprising SEQ ID
NO 28 is an oligonucl eotide conprising at | east one
The RYBEERYI S1RJBEEYIRBARaOH 135@ beH)@ i@abéﬁ?or theemitrix protein and
according to either of clains wherein the
300k fodvuereshow incBigsre di ng SEQ | DNO 28 is an
ol i gonucl eoti de conprising at |east one nucleotide
sequence selected fromthe group consisting of SEQ ID
Kit 3I‘mu§év\nm PCR t66hndlbgy kit according to claim 55,
rein the ol igonucleotide conprising SEQID NG 29 is
Detegﬂomoifg};w@az@& ﬁéb‘ 108MSr i sing at | east one nucl eoti de

|n$tlt%'(F&Eer g‘?&ﬁ? al ms gé@%a@%(lﬁﬁBfe n%‘t(& %g%%gl Eagtl de
RT-RORDiaghosficIQ | D NO 29 is an ol i gonucl eotl de

at | east one nucl eoti de sequence sel ected
Storgpgpné{)ﬁé ’gr oup consisting of SEQ I D NOS: 49 and 50. 70.
100@&@:%':1&/4@?@_6{“1 Ngeri #2001 one of claims 56 to 69,
wherein the at |east one oligonucleotide is |abeled. 7
Non-frogthErge Freezesr ding to any one of claims 56 to 70,

the kit further conprising at |east one m crobead, at
| east one fluorescent dye and/or at |east one reporter

ProdugbPes&fsddaNCE LI STI NG <110> Agency for Sci ence
Technol g_g and Research <120> Influenza A Vir

This [Raecss JFANTRERPeaRalVRIrass & Reagtion (BHGR) Litgesmade to
deteBAne1rase i 6MhhfeNA] AlsiBtype HER I Viral RNA. The first strand cDNA

reaction was carried out using the following reagents at the indicated

concentrations.

This kit uses two sets of primers, 1) HA primer pair specific to H5, and 2) NA
primer pair specific for N1. Amplified products were detected by ethidium bromide
staining of amplified products after agarose gel electrophoresis.

The entire procedure was performed in one step.

Qiagen OneStep RT-PCR Kit [Cat. no. 210210] was provided.

Components
This kit consists of following 2 tubes:



10

15

<211> 114 <212> DNA <213> Influenza A virus <220>

<221> msc_feature <223> HA segnent 4 ; r is a or g
waZpomsgh2caaacagatt agtccttgcg actgggct ca gaaaREmsGL06/000354

t caaagagag agaagaagaa 60 aaaagagagg actatttgga

gctatagcag gttttataga gggaggatgg carg 114 <210> 2

<211> 24 <212> DNA <213> Artificial <220> <223>

Synt hesi zed primer <400> 248aaacagatt agtccttgcg actg

24 <210> 3 <211> 22 <212> DNA <213> Artificial <220>

<223> Synthesized prinmer <400> 3 cytgccatcc tccctctata

aa|22 <210> 4 <211> 8loggp> DNA <213> Artificial
Tube<220><223> Synt hesi Ze@orﬁ)&i{i% €400> 4 gccattccac
aayat acacc ¢ 21

No. Component (Short, Long)

Tube 1 |Primer Mix containing-20°C

all two sets of primers. *
Tube 2 cDNA Positive Control
(50 copies ea./ul)

4% -20°C

* RNase Inhibitor included. Primers Include SEQ ID NOS: 4, 5, 8 and 9.
Protocol, One Step RT-PCR

7. Sample Preparation
In a RNase-Free Eppendorf tube (0.5 ml or 0.2 ml size), add the following

reagents per test/ per reaction:

ube No. Description 50 ul/Rxn 20 pwl/Rxn
ube 1 Primer Mix (2 primer sets) 2.0 pl 0.8 ul
From Qiagen 5x buffer 10.0 pl 4.0 pl
Qiagen Qiagen dNTP Mix 2.0 ul 0.8 ul
Kit Qiagen Enzyme Mix 2.0 0.8 ul
RNase-free Water 29.0 ul 11.6 pl
Tube 2 or test sampleRNA Sample 5.0 ul 2.0 ul
Total Volume 50.0 pl 20.0 w

“Be very careful of contamination.

To validate the results, a positive and negative control were included. The
positive control being in the form of a cDNA comprising SEQ ID NOS 1, 7 and 10

and the negative control being any RNA isolated from a non-influenza type virus.
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<210> 5 <211> 24 <212> DNA <213> Artificial <220>

<223> Synt hesi zed prinmer <400> 5 tacccatacc aaccatctac
W@ 2007/028629<210> 6 <211> 114 <212> DNA <213> | nf PCEBRZ06X000354

virus <400> 6 caaacagatt agtccttgcg actgggctca

gaaat agccc tcaaagagag agaagaagaa 60 aaaagagagg

actatttgga gctatagcag gtttt%taga gggaggatgg carg 114

<210> 7 <211> 300 <212> DNRY<213> Influenza A virus

<400> 7 tgatggcacc agttggttga caattggaat ttctggccca

acaat ctgtggctgt 60 attgaaatac aatggcataa
The%ﬁ&ga%%rqtg ‘é?fggagt t ggaggaat a acat actgag 120
Thed¥dllyeMseoh GitigRe i bbb @@é Fbéﬁcéeﬂér%chtésa{%%@%le@
t gactgacgg 180 accaagtaat ggtcaggcat cacat aagat
by Stretagemeat g gaaaaaggga aagtggttaa 240 at cagtcgaa

ttggatgctc ccaattatca ctatgaggar tgctcctgtt atcctgatgc
300 <210> 8 <211> 21 <212> DNA <213> Artificial <220>

ynt hes psfi mer <400>
Step(°C)  |Duration [Cycle(s) (Step
Reverse
1 60 30 mins |1 transcription
Initial
95 15 mins [1 denaturation
95 45 secs 42 Denaturation
59 76 secs Annealing
72 A5 secs Extention
4 72 3 mins |1 Final Extention

Thermal cycling protocol-B

Thermal cycling conditions for one-block type PCR cycler such as Px2 Thermal

Cycler by Thermo Electron.

Temp No. of
Step(°C)  Duration Cycle(s) [Step
Reverse
1 160 30 mins |1 transcription
Initial
2 195 15 mins |1 denaturation
95 15 secs 42 Denaturation
59 25 secs Annealing
72 24 secs Extention
4 172 3 mins |1 Final Extention
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tgatggcacc agttggttga ¢ 21<210> 9 <211> 23 <212> DNA
<213> Artificial <220> <223> Synt hesi zed prinmer <220>
wo2R1esssesc_feature <223> y is ¢ or t <400> 9 PCT/SG2006/000354

gcat caggat aacaggagca ytc 23 <210> 10 <211> 168 <212>

DNA <213> Influenza A virus <400> 10 gagtcttcta
accgaggt cg aaacgtacgt tctctctatc atcccgtcag gccccctcaa

60 agccgagat c gcgcagaaac t@éaagatgt ctttgcagga

aagaacaccg atctcgaggc 120 tctcatggag tggctaaaga
caagaccaat cctgtcacct ctgactaa 168 <210> 11 <211> 24

Termipafion pRRCEPRE8CHQM  fi ci al <220> <223> Synt hesi zed

PL 11 gagtcttcta accgaggtcg aaac 24 <210> 12
(ThifgeB38 Bt - AT S 15 At frare  Lon00
(1) Add 30ul of Chloroform / Tube. Vortex mix for 5 secs

(2) Centrifuge for 2 mins. (Top=Aqueous phase, Bottom=0rganic phase)

Electrophoresis

Resolve the above product by DNA gel electrophoresis.
(1) DNA electrophoresis with 3% agarose.gel

(2) Use voltage, for example, at 100V for 30mins.

Validating Results

The expected product size of HA band was 195bp for HSN1 and approximately
183 bp for H5N3. Thus the two subtypes may be differentiated and the expected
product size of NA band is 300 bp for HSN1 as shown in figure 3.

A kit according to this example was typically prepared to contain 50 or 100
reactions. The kit was stored at —20°C in a non-frost-free freezer. Figure 1 shows
results that are obtained using Kit 2 and Figure 3 shows results that are obtained
using Kit 3.

The Reverse Transcriptase-Polymerase Chain Reaction (RT-PCR) kits described
herein may be used for detecting the presence of H5N1 subtype of influenza A
(avian flu) RNA in samples extracted from specimens with an appropriate RNA
extraction method of choice. The kits are optimized to detect a few molecules of
the viral RNA in § pi of test sample and the entire procedure is performed in one

step.

Electrophoresis

The products of the PCR reactions were resolved by DNA gel electrophoresis by
using 5 Ml of the product reaction mixture product per lane. 3% agarose gel
provided good resolution; gels were run at 100 V for 30 min.
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<223> Synt hesi zed prinmer <400> 12 ttagtcagag

gt gacaggat tggtc 25 <210> 13 <211> 361 <212> DNA <213>
wo ndo7isssze A vi rus<400> 13 aat gagttgg gt gttccge@T/SG2006/000354
tcacttggga accaaacaag tgtgcatagc atggtccagt 60
t caagttgcc atgacgggaa agcatggttg cacgtctgtg ttactgggga
t gat agaaat 120 gcgactgcta g%ttcattta t gat gggat g
ctcgttgaca gtataggttc atggt’€tcaa 180 aatatcctca
gaact cagga gccagagtgc gtttgcatca atgggacttg tacagtagta
240 atact_fgat gaagcgcat ¢ agggaaagcc gacact agaa

s hrg R HBMIAAGINMATE: acat t agccce

To B AR 5L R 5 st Eham

4 ma?zzw uSgdt toedeteetl HIBN hesubtyp@0of 1fisEaizgaft vigegs specifically. The
tceqagtt tc 22.<210> 15, <211> < > DNA <213>
ampfRjctioh ol gelesion Jinises was irsfeid Py FTH0R Hsdy s Pagrer sets of
SEQABrRAE 2232 8t bCEhG HAlahd 92 F&adit 2 antdritie Sets BHA 1BANOS: 4, 5,
8 and 9 for Kit 3. The following influenza A virus subtypes were tested at the

indicated titer to check the specificity of the primer sets:
H5N1 (-1) A/chicken/Vietnam/8/2004 (HPAI),

H5N3 (-1) A tern/Australia/75/ (LPAI),

H7N3 (-1) A/chicken/queensland/1994 (HPAI) and
H7N7 (-1) A/duck/Victoria/1976 (LPAI).

The results 'in Figures 1 and 3 show the primer pair specificity to the H5N1

subtype of influenza A. Thus, it is demonstrated that the primer pairs are highly
specific to detection of the H5N1 subtype of influenza A.

Example 6: Analysis of human patient samples

Clinical samples were obtained from a number of human patients and were
analyzed by the assay method of the present invention, using primer sets of Kit 2
or Kit 3.

PCR Diagnostic Kit (RT-PCR)
A kit of this example is typically prepared to contain 50 or 100 reactions. This

Real-Time Reverse Transcriptase-Polymerase Chain Reaction kit is optimized to
detect the presence of the H5N1 subtype of influenza A RNA in a biological
sample. This kit is optimized for use with the Applied Biosystems Real-Time PCR,
ABI Prism 7500, but is not limited to this system. The kit may also be used with
other suitable detection platforms as described elsewhere herein.



10

15

20

25

<212> DNA <213> Artificial <220> <223> HA-114 Upper
Probe/ Primer <220> <221> m sc_feature <223>r is a or
w@2007/058629 or t d is a, g or twis a or t <220PCHRQH96/000354
msc_feature <223>r isaor g; yiscort; dis a
, gort ; wis aor t <400> 16 caaacaratt artycttgcd
acwg 24 <210> 17 <211> 22 <212> DNA <213> Artifici al
<220> <223> HA-114 Lower Pr8be/ Priner <220> <221>
msc _feature <223>y is ¢ or t <400> 17 cctgccatcc
tccytctata aa 22 <210> 18 <211> 21 <212> DNA <213>
The Aittis sufficigntiysemsitiveoiesdatipetia wppelecwes od/RMA i eaeh RE-PCR

reaction.

Components

This kit of this Example consists of the following 4 tubes:

Tube 1: Reaction Mix (e.g. ABI cat. No. 4309169)

Tube 2: Enzyme Mix (e.g. ABI cat. No. 4309169)

Tube 3: Probe Mix (3 uM upper primer (SEQ ID NOS: 2, 4, 8, 11, and or 14), 3 uM
lower primer (SEQ ID NOS: 3, 5, 9, 12 and or 15) and 2 yM probe (SEQ ID NO: 1)
in 20 mM Tris, 1 mM EDTA pH 8.2)

Tube 4: Positive Control (RNA transcripts of the gene targeted by the primers)
Protocol

1. RT-PCR

The following reaction mix is prepared in a 96-well optical plate:

Tube No. Description Vol/Rxn
Tube 1 Reaction Mix 25.0 yl
Tube 2 Enzyme Mix 1.25 pl
Tube 3 Probe Mix 5.0 yl
Tube 4 Distilled Water 13.75 pi
- RNA Sample 5.0 ul
Total Volume 50.0

Caution should be taken to avoid contamination.

2. Thermal cycling conditions

Step Temp (°C) Duration No. of Cycle(s)
1 48 30 mins 1

2 95 10 mins 1

3 95 15 secs 50

4 60 60 secs 1
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<221> msc_feature <223>y is cor t ; mis aor c
<400> 18 gccattccac aayatntayc c 21 <210> 19 <211> 24
W 20020596MA <213> Artificial <220> <223> HA- 195PD862006/000354

Probe/ Primer <220> <221> m sc_feature <223> vy is c or

t <400> 19tayccatacc aaccatctay catt 24 <210> 20 <211>

22 <212> DNA <213> Artificial <220> <223> HA-195 Probe
<220> <221> nisc_feature <#43> his a, cort ; ris

a or g <400> 20 grcattcccc gatggtgaga gg 22 <210> 21
<211> 24 <212> DNA <213> Artificial <220> <223> M-I

- The pgmasset anrdqheb@arentested forstheir ability to detect the H5N1 subtype of

influenza A using the Stratagene real-time PCR system Mx3000P. The system is
used according to the manufacturer's instructions on samples from infected
patients. The samples are diluted several fold to a total of viral copy number per 5

pl ranging between 7.5 1o 6.

The results demonstrate that the primer set and probe provide a sensitive and
specific assay for the H5N1 subtype of influenza A that is useful in a clinical

setting.

Results for Example 6

Figure 2 demonstrates the sensitivity of the primers at differing concentrations
achieved using the primers for the detection of Influenza A subtype H5N1 where
the virus copy number per sample loaded varies from 500 copies per reaction to
0.5 copies per reaction. Lane 1 is a marker, lanes 2 & 3 contain 500 copies of the
virus per 5 i, lanes 4 & 5 contain 50 copies of the virus per 5 pl, lanes 6 & 7
contain 5 copies of the virus per 5 pl, lanes 8 & 9 contain 0.5 copies of the virus
per 5 pl, lane 10 contains a negative control of an unrelated virus. Positive DNA
controls were prepared from individually cloned DNA derived from corresponding

amplicons.

Although the present invention has been described in detail with reference to
examples above, it is understood, that various modifications may be made without
departing from the spirit of the invention. All cited patents, patent applications and
publications referred to in this application is herein incorporated by reference in
their entirety.
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<221> msc_feature <223> y=c or t <220> <221> m sc_f
eature <223> vy is a c or t <400> 21 gagycttcta
wa@e@gasgeeg aaac 24 <210> 22 <211> 25 <212> DNECHRGBI6/000354

Artificial <220> <223> MP-168 Lower Probe/Primer <220>
<221> msc_feature <223>r is a or g <400> 22
ttagt cagag gtgacagrat tggtc 25<210> 23 <211> 24 <212>
DNA <213> Artificial <220>52223> MP-168 Upper Variabl e
<220> <221> misc_feature <222> (4).. (A) <223>nis a
, C, g, or t <400> 23 gagncttcta accgaggtcg aaac 24
<210> 24 <211> 25 <212> DNA

Claims

1. An isolated oligonucleotide comprising at least one nucleotide
sequence selected from the group consisting of: SEQ ID NO:4, SEQ ID NO:5,
SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ ID NO: 23, SEQ
ID NO: 24, SEQ ID NO: 25, SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID NO: 28,
SEQ ID NO: 29, fragment(s) thereof, derivative(s) thereof, mutation(s) thereof,

and complementary sequence(s) thereof.

2. The isolated isolated oligonucleotide according to claim 1, wherein the
oligonucleotide comprises essentially of at least one nucleotide sequence
selected from the group consisting of: SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6,
SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ ID NO: 23, SEQ ID NO: 24,
SEQ ID NO: 25, SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO:
29, fragment(s) thereof, derivative(s) thereof, mutation(s) thereof, and

complementary sequence(s) thereof.

3. The isolated oligonucleotide according to either of claim 1 or claim 2,
wherein the oligonucleotide consists of at least one nucleotide sequence selected
from the group consisting of: SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID
NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ ID NO: 23, SEQ ID NO: 24, SEQ ID NO:
25, SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO: 29, fragment(s)
thereof, derivative(s) thereof, mutation(s) thereof and complementary sequence(s)

thereof,.and complementary sequence(s) thereof.

4. The isolated oligonucleotide according to any one of claims 1 to 3, wherein
the oligonucleotide comprising SEQ ID NO:23 is an oligonucleotide comprising at
least one nucleotide sequence of SEQ ID NO:21.
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<213> Artificial <220> <223> MP-168 Lower Vari abl e
<220> <221> m sc_feature <222> (18) ..(18) <223> n is
wW@2007058629g , or t <400> 24 ttagtcagag gtgacagneCT/sGuNe000354
25 <210> 25 <211> 24 <212> DNA <213> Artificial <220>
<223> HA- 114 Upper Vari able <220> <221> m sc_feature
<222> (7) ..(7) <223>nis a, c g, or t <220>
<221> m sc feature <222> (PP) . (12) <223>nis a, cC
, g, or t <220> <221> m sc_f eature <222> (14)
(14)<223> n is a , g, or t <220> <221> msc_f
5. eafbe esoiategwlhg@oycleotlci@)acagm tp ary ane of claigs 1 tn 4t wherein

the glﬂg%%ﬁc%%tlgg%%%%}%tﬁg @Etdl%t,\%r%a]g% 8fbonucleotlde comprising at

least one nucleotide sequence selected from the group consisting of SEQ ID
NO:30 and SEQ ID NO:31.

6. The isolated oligonucleotide according to any one of claims 1 to 3, wherein
the oligonucleotide comprising SEQ ID NO:24 is an oligonucleotide comprising at

least one nucleotide sequence of SEQ ID NO:22.

7. The isolated oligonucleotide according to any one of claims 1 to 3 and 6,
wherein the oligonucleotide comprising SEQ ID NO:24 is an oligonucleotide
comprising at least one nucleotide sequence selected from the group consisting of
SEQ ID NO:32 and SEQ ID NO:33.

8. The isolated oligonucleotide according fo any one of claims 1 to 3, wherein
the oligonucleotide comprising SEQ ID NO:25 is an oligonucleotide comprising at

least one nucleatide sequence of SEQ ID NO:16.

9. The isolated oligonucleotide according to any one of claims 1 to 3 and 8,
wherein the oligonucleotide comprising SEQ ID NO:25 is an oligonucleotide
comprising at least one nucleotide sequence comprises SEQ ID NO:34.

10. The isolated oligonucleotide according to any one of claims 1 to 3 wherein
the oligonucleotide comprising SEQ ID NO:26 is an oligonucleotide comprising at
least one nucleotide sequence of SEQ ID NO:17.

11.  The isolated oligonucleotide according to any one of claims 1 to 3 and 10,
wherein the oligonucleotide comprising SEQ ID NO:26 is an oligonucleotide
comprising at least one nucleotide sequence selected from the group consisting of
SEQ ID NO:35 and SEQ ID NO:36.
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<210> 26 <211> 22 <212> DNA <213> Artificial <220>
<223> HA- 114 Lower Variable <220> <221> m sc_feature
W2026586291) ..(14) <223>nis a, ¢, g, or tPRHEHSG200£600354
cctgccatcc tcentctata aa 22 <210> 27 <211> 21 <212>
DNA <213> Artificial <220> <223> HA-195 Upper Vari abl e
<220> <221> misc_f eature <222> (13) ..(13) <223> n is
a, c, g, or t <220> <22%%¥ msc_f eature <222> (16)
.(16) <223>nisa, c, g, or t <220> <221>

mscfeature <222> (19) ..(19) <223>nis a, C g

12. Or' The Ts‘kﬂ@tédﬂlggnaelem«taacata‘uﬂmgwmaamy on@bf claims 1 to 3, wherein

the oligonucleotide comprising SEQ 1D NO:27 is an oligonucleotide comprising at
least one nucleotide sequence of SEQ ID NO:18.

13.  The isolated oligonucleotide according to any one of claims 1 to 3 and 12,
wherein the oligonucleotide comprising SEQ ID NO:27 is a oligonucleotide
comprising at least one nucleotide sequence selected from the group consisting of
SEQ ID NOS:37 to 44.

14.  The isolated oligonucleotide according to any one of claims 1 to 3, wherein
the oligonucleotide comprising SEQ 1D NO:28 is an oligonucleotide comprising at

least one nucleotide sequence of SEQ ID NO:19.

15.  The isolated oligonucleotide according to any one of claims 1 to 3 and 14,
wherein the oligonucleotide comprising SEQ ID NO:28 is an oligonucleotide
comprising at least one nucleotide sequence selected from the group consisting of
SEQ ID NOS:45 to 48.

16.  The isolated oligonucleotide according to any one of claims 1 to 3, wherein
the oligonucleotide comprising SEQ ID NO:29 is an oligonucleotide comprising at

least one nucleotide sequence of SEQ ID NO:20.

17.  The isolated oligonucleotide according to any one of claims 1 to 3 and 16,
wherein the oligonucleotide comprising SEQ 1D NO:29 is an oligonucleotide
comprising at least one nucleotide sequence selected from the group consisting of
SEQ ID NOS:49 to 50.

18.  The isolated oligonucleotide according to any one of the preceding claims,
wherein the at least one oligonucleotide comprising at least one nucleotide
sequence selected from the group consisting of SEQ ID NO:4, SEQ ID NO:5,
SEQ ID NO:8, SEQ ID NO:9, SEQ ID NO: 23, SEQ ID NO: 24, SEQ ID NO: 25,
SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO: 29, is capable of



10

15

20

25

30

<210> 28<211> 24 <212> DNA <213> Artificial <220>
<223> HA- 195 Lower Variable <220> <221> nisc_f eature
wo20205863) .. (3) <223>nis a, c, g, or t <eRDS$G2006/000354

<221> m sc_feature <222> (20) ..(20) <223>nis a, ¢

, g, or t <400> 28 tanccatacc aaccatctan catt 24

<210> 29 <211> 22 <212> DNA <213> Artificial <220>

<223> HA- 195 Probe Vari abl &8<220> <221> mi sc_feature

<222> (2) ..(2) <223>nisa, c, g, or t <400> 29

gncattcccc gatggtgaga gg 22 <210> 30 <211> 24 <212>
bindiA aFril8> Hydridizing ato <@20east one oligonucleotide comprising the

hucleotide sequence SEQ ID NO:6 and/or SEQ ID NO:7, or a portion thereof.

19. The isolated oligonucleotide according to any one of the preceding claims,
wherein the at least one oligonucledtide comprising at least one nucleotide
sequence selected from the group consisting of SEQ ID NO:4, SEQ ID NO:5,
SEQ ID NO:8, SEQ ID NO:9, SEQ ID NO: 23, SEQ ID NO: 24, SEQ ID NO: 25,
SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO: 29, is capable of
binding and/or hybridizing to at least one oligonucleotide comprising at least one
nucleotide sequence selected from SEQ ID NO:6, SEQ ID NO:7 and/or a portion
of a nucleic acid extracted, purified and/or amplified from an H5N1 subtype of

Influenza A virus.

20. A method of determining the presence of an H5N1 subtype of Influenza
A virus in a biological sample, the method comprising the steps of:

(@) providing a biological sample;

(b) contacting at least one oligonucleotide with at least one nucleic
acid in the biological sample, or contacting the oligonucleotide with at least one
nucleic acid extracted, purified and/or amplified from the biological sample,
wherein the oligonucleotide comprises at least one nucleotide sequence selected
from the group consisting of:

SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID
NO:9, SEQ ID NO: 23, SEQ ID NO: 24, SEQ ID NO: 25, SEQ ID NO: 26, SEQ ID
NO: 27, SEQ ID NO: 28, SEQ ID NO: 29, fragments(s) thereof, derivatives(s)
thereof, mutation(s) thereof, and a complementary sequence(s) thereof;

and

(c) detecting any binding resulting from the contacting in step (b),
whereby the detection of the binding indicates the presence of an H5N1 subtype

of an Influenza A virus.
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<223> MP-165 Upper probe/prinmer var 1 <400> 30

gagccttcta accgaggtcg aaac ' 2 4 <210> 31 <211> 2 4
wWo2m2m59MA <213> Artificial <220><223> MP- 165 R{IPEG2006/000354

probe/priner var 2 <400> 31 gagtcttcta accgaggtcg aaac

24 <210> 32 <211> 25 <212> DNA <213> Artificial <220>

<223> MP-1 68 Lower probe/primer var 1 <400> 32

tt agt cagag gtgacagaat tggtc525 <210> 33 <211> 25 <212>

DNA <213> Artificial <220> <223> MP-168 Lower

praobe/pri ner var 2 <400> 33 ttagtcagag gt gacaggat -
21.t ggthe Dmtked ascadlingiol slaim 262 whereiNAheXdigenackotite icamprising

SEQ%%FNO%%&\%’H&%&U&I’QB@& 85%%%#@15'5{%6& one nucleotide sequence
of SEQ ID NO:21.

22.  The method according to either claim 20 or 21, wherein the oligonucleotide
comprising SEQ ID NO:23 is an oligonucleotide comprising at least one nucleotide
sequence selected from the group consisting of SEQ ID NO:30 and SEQ ID
NO:31.

23.  The method according to claim 20, wherein the oligonucleotide comprising
SEQ ID NO:24 is an oligonucleotide comprising at least one nucleotide sequence
of SEQ ID NO:22.

24.  The method according to either claim 20 or 23, wherein the oligonucleotide
comprising SEQ ID NO:24 is an oligonucleotide comprising at least one nucleotide
sequence selected from the group consisting of SEQ ID NO:32 and SEQ ID
NO:33.

25.  The method according to claim 20, wherein the oligonucleotide comprising
SEQ ID NO:25 is an oligonucleotide comprising at least one nucleotide sequence
of SEQ ID NO:16.

26. The method according to either claim 20 or claim 25, wherein the
oligonucleotide comprising SEQ ID NO:25 is an oligonucleotide comprising at
least one nucleotide sequence comprises SEQ ID NO:34.

27.  The method according to claim 20, wherein the oligonucleotide comprising
SEQ ID NO:26 is an oligonucleotide comprising at least one nucleotide sequence
selected from the group consisting of SEQ ID NO:35 and SEQ ID NO:36.
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<400> 34 caaacagatt agtycttgcg actg 24 <210> 35 <211>
22 <212> DNA <213> Artificial <220> <223> MP-114 Lower
w@e@besgsed mer var 1 <400> 35 cctgccatcc tccct CPEL/8GHA6/000354

22 <210> 36 <211> 22 <212> DNA <213> Artificial <220>
<223> HA-114 Lower probe/primer var 2 <400> 36
cctgccatcc tccttctata aa 22 <210> 37 <211> 21 <212>
DNA <213> Artificial <220>6Q223> HA-195 Upper
probe/ primer var 1 <400> 37 gccattccac aacatacacc c 21
<210> 38 <211> 21 <212> DNA <213> Artificial <220>

28. <2PBe nhéthadScopreing (o olainhp20, méterebr the aligomsclEtide comprising

SEQ ID NO:27 is an oligonucleotide comprising at least one nucleotide sequence
of SEQ ID NO:18.

29. The method according to either claim 20 or 28, wherein the oligonucleotide
comprising SEQ 1D NO27 is an oligonucleotide comprising at least one nucleotide

sequence selected from the group consisting of SEQ ID NOS:37 to 44.

30. The method according to claim 20, wherein the oligonucleotide comprising
SEQ ID NO:28 is an oligonucleotide comprising at least one nucleotide sequence
of SEQ ID NO:19.

31. The method according to either claim 20 or 30, wherein the oligonucleotide
comprising SEQ ID NO:28 is an oligonucleotide comprising at least one nucleotide
sequence selected from the group consisting of SEQ 1D NOS:45 to 48.

32. The method according to claim 20, wherein the oligonucleotide comprising
SEQ ID NO:29 is an oligonucleotide comprising at least one nucleotide sequence
of SEQ ID NO:20.

33. The isolated oligonucleotide according to either claim 20 or 32, wherein the
oligonucleotide comprising SEQ ID NO:29 is an oligonucleotide comprising at
least one nucleotide sequence selected from the group consisting of SEQ ID
NOS:49 and 50.

34. The method according to any one of claims 20 to 33, wherein the
detecting in step (c) comprises distinguishing between unbound oligonucieotide(s)
and oligonucleotide(s) bound to the nucleic acid(s). A

35. The method according to any one of claims 20 to 34, wherein the
oligonucleotide(s) are immobilized on microbeads.
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gccattccac aatatacacc c 21 <210> 39 <211> 21 <212> DNA
<213> Artificial <220> <223> HA-195 Upper probe/priner
W 20078586200> 39 gccattccac aacatccacc ¢ 21 <21PCT/84G2006/000354

<211> 21 <212> DNA <213> Artificial <220> <223> HA- 195
Upper probe/prinmer var 4 <400> 40 gccattccac
aatatccacc ¢ 21 <210> 41 <211> 21<212> DNA <213>
Artificial <220> <223> HA- 895 Upper probe/priner var 5
<400> 41 gccattccac aacatacatc c 21 <210> 42 <211> 21
<212> DNA <213> Artificial <220> <223> HA- 195 Upper

36. pr obeTpe imethodaac®rdingote any queaof @daimSaaZ(bttac%ﬁF?cWhelEin the

oligonucleotides are probes and the method comprises:

(i) providing a biological sample;

(i) labeling the at least one nucleic acid in the biological sample or
extracted, purified or amplified from the sample with at least one reporter label;

(iii) immobilizing at least one probe to at least one microbead comprising at
least one fluorescent dye;

(iv) contacting the at least one probe with the at least one nucleic acid to
allow binding of the probe(s) and nucleic acid(s);

(v) identifying microbeads based on the fluorescent intensity of the at least
one fluorescent dye with a first laser light and detecting binding of nucleic acid(s)
to probe(s) immobilized on identified microbead(s) with a second laser light based
on the reporter label(s);

whereby the detection of binding of the nucleic acid(s) to probe(s) indicates the
presence of the H5N1 subtype of Influenza A virus.

37. The method according to claim 36, wherein the at least one microbead

comprises at least two fluorescent dyes.

38. The method according to claim 37, wherein the at least two fluorescent
dyes are capable of allowing one microbead to be distinguished from another
microbead based on the fluorescent intensities of the at least two fluorescent

dyes.

39. The method according to any one of claims 36 to 38, wherein the
labeling of the at least one nucleic acid in step (ii) is done after the contacting in
step (iv).

40. The method according to any one of claims 36 to 39, wherein the step (c) of
detecting is carried out by using Suspension Array Technology.
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<210> 43 <211> 21 <212> DNA <213> Artificial <220>
<223> HA- 195 Upper probe/prinmer var 7 <400> 43
w@emanssseac aacatccatc ¢ 21 <210> 44 <211> 21 RRUISG2000#00354

<213> Artificial <220> <223> HA- 195 Upper probe/primer
var 8 <400> 44 gccattccac aatatccatc ¢ 21 <210> 45
<211> 24 <212> DNA <213> Artificial <220> <223> HA-195
Lower probe/primer var 1 <#80> 45 tacccatacc
aaccatctac catt 2 4<210> 46 <211> 24 <212> DNA <213>
Artificial <220> <223> HA-195 Lower probe/priner var 2

41. <400>5Ths metwchtescording dat enyt oreit ¢laimst 20 10>347 wherein the

contacting in step (b) comprises contacting at least two oligonucleotides forming a
primer pair to the nucleic acid and the step (c) of detecting is by a polymerase

chain reaction.

42. The method according to claim 41, wherein the detecting is by
determination of the molecular weight of at least one amplicon obtained from the

polymerase chain reaction.

43. The method according to claim 42, wherein the detecting is by binding
of at least one probe to at least one amplicon obtained from the polymerase chain

reaction.

44. The method according to any one of claims 41 to 42, wherein the primer
pair binds to the nucleic acid(s) and amplify at least one amplicon comprising the
sequence of SEQ ID NO:6, the primer pair comprising at least one forward primer
comprising the nucleotide sequence SEQ ID NO:25 and at least one reverse

primer comprising the nucleotide sequence SEQ ID NO:26.

45. The method according to any one of claims 41 to 44, wherein the forward
primer comprises the nucleotide sequence of SEQ 1D NO:34.

46. The method according to any one of claims 41 to 45, wherein the reverse
primer comprises at least one nucleotide sequence selected from the group
consisting of SEQ ID NO:35 and SEQ ID NO:36.

47.  The method according to any one of claims 41 to 43, wherein the primer
pair binds to the nucleic acid(s) and amplify at least one amplicon comprising the
sequence of SEQ ID NO:7, the primer pair comprising at least one forward primer
comprising the nucleotide sequence SEQ ID NO:18 and at least one reverse
primer comprising the nucleotide sequence SEQ ID NO:18.
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<211> 24 <212> DNA <213> Artificial <220> <223> HA- 195
Lower probe/prinmer var 3 <400> 47 tatccatacc
wa@amegassseac catt 24 <210> 48 <211> 24 <212> DNECHIGABI6/000354

Artificial <220> <223> HA-195 Lower probe/primer var 4
<400> 48 tatccatacc aaccatctat catt 24 <210> 49 <211>
22 <212> DNA <213> Artificial <220> <223> HA-195 Probe
var 1 <400> 49 gacattcccc @atggtgaga gg -22 <210> 50
<211> 22 <212> DNA <213> Artificial <220> <223> HA- 195
Probe var 2 <400> 50 ggcattcccc gatggtgaga gg 22<210>

48. 51 Taaldhetiddl according to claim 47, wherein the forward primer comprises

at least one nucleotide sequence selected from the group consisting of SEQ ID
NOS:37-44.

49. The method according to either claim 47 or 48, wherein the reverse primer
comprises at least one nucleotide sequence selected from the group consisting of
SEQ ID NOS:45-48.

50. The method according to any one of claims 47 to 49 wherein a probe
comprising a nucleotide sequence selected from the group consisting of SEQ ID
NOS:49 and 50 is capable of binding to the amplicon.

51. The method according to any one of claims 41 to 50, wherein the
polymerase chain reaction is followed by electrophoresis for detection and/or

purification of the amplicon.

52. The method according to any one of claims 41 to 51, wherein the
contacting in step (b) and/or the binding in step (c) is for a time and under
conditions sufficient for specific contacting or binding to occur between the
oligonucleotide(s) or probe(s) and nucleic acid(s).

53. The method according to any one of claims 20 to 52, wherein the biological
sample is from a human or non-human animal suspected to be infected with the

Influenza B virus.

54. The method according to any one of claims 20 to 53, wherein the

oligonucleotide is labeled.

55.  The method according to any one of claims 20 to 40 and 50 to 54, wherein
the nucleic acid is labeled.
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<212> DNA <213> Artificial <220> <223> NA-300 Lower
probe/ primer var 1 <400> 51 gcatcaggat aacaggagca etc
WQ@300%038829 52 <211> 23 <212> DNA <213> Arti fi ci BET/SQA06/000354
<223> NA-300 Lower probe/primer var 2 <400> 52
gcat caggat aacaggagca ttc 23 <210> 53 <211> 21 <212>
DNA <213> Artificial <220> <223> MP-168 probe <220>
<221> nisc_feature <222> (84) ..(21) <220> <221>
m sc_feature <222> (18) ..(18) <223>nisa, c, g,
or t <220> <221> misc_feature <222> (212 .. (21) <223>
56. n iA ki for the detection of Infhemzad3 virus, the kit comprising at least one

oligonucleotide comprising a nhucleotide sequence selected from the group
consisting of: SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID
NO:8, SEQ ID NO:9, SEQ ID NO: 23, SEQ ID NO: 24, SEQ ID NO: 25, SEQ ID
NO: 26, SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO: 29, fragment(s) thereof,
derivative(s) thereof, mutation(s) thereof, and complementary sequence(s)

thereof.

57. The kit according to claim 55, wherein the oligonucleotide comprising SEQ
ID NO:23 is an oligonucleotide comprising at least one nucleotide sequence of
SEQ ID NO:21.

58. The kit according to either claim 56 or 57, wherein the oligonucleotide
comprising SEQ ID NO:23 is an oligonucleotide comprising at least one nucleotide
sequence selected from the group consisting of SEQ ID NO:30 and SEQ ID
NO:31.

59. The kit according to claim 56, wherein the oligonucleotide comprising SEQ
ID NO:24 is an oligonucleotide comprising at least one nucleotide sequence of
SEQ ID NO:22.

60. The kit according to either of claims 56 or 59, wherein the oligonucleotide
comprising SEQ ID NO:24 is an oligonucleotide comprising at least one nucleotide
sequence selected from the group consisting of SEQ ID NO:32 and SEQ ID
NO:33.

61.  The kit according to claim 56, wherein the oligonucleotide comprising SEQ
ID NO:25 is an oligonucleotide comprising at least one nucleotide sequence of
SEQ ID NO:16.
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gctttgaggg ggcctgangg n 21 <210> 54 <211> 21 <212> DNA

<213> Artificial <220> <223> MP- 168 probe var <220>
wo2R1esssesc_feature <223> Y is c or t , r i s aPOr/SG2006/000354

<400> 54 gctttgaggg ggcctgaygg r 21 <210> 55 <211> 195

<212> DNA <213> Influenza A subtype H5N1 <220> <221>

m sc_feature <223> HA anplicon <400> 55 gccattccac

aacat acacc ctctcaccat cggg§dat gc cccaaatatg tgaaat caaa

60 cagattagtc cttgcgactg ggctcagaaa tagccctcaa

agagagagaa gaagaaaaaa 120 gagaggacta tttggagcta

62. { aloeitaccordingdegither g alaTEa0e b bd: yhesgia themligonucleotide

compifhb 410382 1 79, Ao RRLAC Hhine it A gol b fckotide

SeqEtichl@rYYte30SEQUECN0:34.21 <210> 57

63. The kit according to claim 56, wherein the oligonucleotide comprising SEQ
ID NO:26 is an oligonucleotide comprising at least one nucleotide sequence
selected from the group consisting of SEQ ID NO:35 and SEQ 1D NO:36.

64. The kit according to claim 56, wherein the oligonucleotide comprising SEQ
ID NO:27 is an oligonucleotide comprising at least one nucleotide sequence of
SEQ ID NO:18.

65. The kit according to either of claims 56 or 64, wherein the oligonucleotide
comprising SEQ ID NO:27 is an oligonucleotide comprising at least one nucleotide
sequence selected from the group consisting of SEQ ID NOS:37 to 44.

66. The kit according to claim 56, wherein the oligonucleotide comprising SEQ
ID NO:28 is an oligonucleotide comprising at least one nuclecotide sequence of
SEQ ID NO:19.

67. The kit according to either of claims 57 or 68, wherein the oligonucleotide
comprising SEQ ID NO:28 is an oligonucleotide comprising at least one nucleotide
sequence selected from the group consisting of SEQ ID NOS:45 {o 48.

68. The kit according to claim 55, wherein the oligonucleotide comprising SEQ
ID NO:29 is an oligonucleotide comprising at least one nucleotide sequence of
SEQ ID NO:20.

69. The kit according to either of claims 56 or 68, wherein the oligonucleotide
comprising SEQ ID NO:29 is an oligonucleotide comprising at least one nucleotide
sequence selected from the group consisting of SEQ ID NOS:49 and 50.



<211> 21 <212> DNA <213> Artificial <220> <223> MP-168
probe var 2 <400> 57 gctttgaggg ggcctgatgg a 21 <210>
WG 2@7428b19> 21<212> DNA <213> Artificial <220> RRRSG2006/000354

MP- 168 probe var 3 <400> 58 gctttgaggg ggcctgacgg g 21
<210> 59 <211> 21 <212> DNA <213> Artificial <220>

<223> MP-168 probe var 4 <400> 59 gctttgaggg

ggcctgatgg g 21 <210> 60 <$61> 22 <212> DNA <213>
Artificial <220> <223> NA-300 probe <400> 60

acagccacag ccccattgtc tg 22
70. The kit according to any one of claims 56 to 69, wherein the at least one

oligonucleotide is labeled.

71.  The kit according to any one of claims 56 to 70, the kit further comprising
at least one microbead, at least one fluorescent dye and/or at least one reporter

label.



