WO 2011/ 008171PCT/ SG2010/ 000263 1 | NFLUENZA DETECTI ON METHOD AND KI T
THEREFOR FI ELD OF THE I NVENTION  The present invention relates to

pri mer (s)wopoohesizas wel | as nethod(s) and kit (s) usingpbsschompronemss (s)
and/ or probes for the detection of the presence of Influenza A and/or B
virus. BACKGROUND TO THE | NVENTI ON 10There are in total three types of

I nfluenza virus strains- A B and C. Qut of .the three strains, |Influenza A
is considered to be the nost virulent as it can infect a variety of animals
i ncl udi ng human beings. Influenza B and influenza C viruses normally only

i nfect human beings. Influenza viruses that use wild birds as natural hosts
are referred to as "avian influenza viruses" and influenza viruses that use
human bei ngs as nat y j nfluenza
viruses". In severeﬁ‘?%ggi‘g’“ﬂ%ﬁ%%?@f ﬁ%@ﬂ%%ﬁ@s%?#ﬁﬁecm i nfected
wi th avian influenza viruses through contact with infected donesti cated

bi rds andFHELD RFSHEINVENHON rds. Avi an influenza viruses that have crossed
speci es and i nfected hunman bei ngs have been responsible for the recent
human i nfluenza pandenics. 20 The influenza virus, an envel oped virus has a
genone conhaiPrEsent isveftion selatgsdo primen(dk @rotegasiwel aemsthoRsAase githusing The
viral gnv : - i | 4ol i e i maj.or, surface
Viral Sy AR AndRY R Bhhe gt oL Bk hrakbich BB AG KR o
are the pVb¥%ins responsible for viral attachment. Wthin the envel ope,
matrix 25 protein ("M") and nucl eoprotein ("NP') protect the viral RNA
The A, B, and C type designation of the influenza virus is based upon the
anti geni c%%@é TOAHBINVENTION protein and NP. The ei ght RNA segnents
encode at |east 10 viral proteins: segnents 1, 2, and 3 encode three viral
pol ynmerase proteins; segnment 4 encodes HA, segnment 5 encodes NP; segnent 6
encodd?d NAhewcgjadmtotal tarreotyess of infivenzendruspstraans-iA, Bapd @. uisf thdehréor mer
whi ch has gj C LV ' d.in the viral envel gpe, and
segnent 8s{er_§igso'dlgﬂsm{h%e ﬁ%tng%rsﬁ%trﬁé]gq l)[éorto e?’ggsl&géiﬁaansdﬁlﬁgﬁ,"%??ltea VIS Mo
2011/ 0081 20P@EIY HCding/ 00026 behganinflhenrdaoBkand: infudrist € \anses inbahallyesppnse
and the | K &R Rar faGh At i f_virus particles, The
i nfl uenzaﬁ‘{,&(]écgtl'l}J ﬁ?h%%:'sl gbfglﬂ%r%t%h\gﬁls %13‘{:%2%@?@ g‘f} é% ?{/‘Sté‘ga%gg'%c?r%ﬁgf?ﬁ%d HA and
NA prot ei isaprpvigndniiugnza yisussds” and influenza vifilses ithdt] userimanah beingssasastudkd

di ff ejent “ I b |1 of which ma Xi st
on thﬁegsup F%(szgl‘go)f‘eyt e tg:égugu:ﬂ%ﬁ E@Hgﬁgﬂ mgéé;ht'y%g%' %%?%Soﬁ%ma'#ﬁ?'"giéﬁ’fgl e, a
H5N1 vi r ustheaspnimalsiAmoemst éfectadhdvitn aan ipflagreianviassest thraughf eardact TWith r eason
for the hi L : I ogi.cal. variabilit

especi al | Hﬂ%tgf%gﬁ?ﬁﬁaagﬁz%gai%\??%§E§et|%§ %'LH;B F gé't%\é'g'?é%f ”ef’ﬁ%tv'rﬁs%ﬂﬁéneti c
shift (regg‘!ﬁ)ﬁfpﬁiﬁﬁsmieﬁrﬁ@d\imfﬁaﬂedg‘@m)bm halve beer ceaponsibledorctheasasmit i n
addi tion wombRShiuehA p%@ﬁ{iéi drift (point nmutation). This is due to the
fact that, in contrast to other viruses, the genone of the influenza
virus®® is segmented and that influenza A is a pathogen in human beings as
wel |l as i M ; e ound.in birds. The nore
Cormon i ni | qanenge vits, dhenboiBhahMhRS S B S RO R folerandel 1
subt ypes W#egaivesensGRNABegmentsHT hevisalgnyelopk has lravdstrdeteenipidisilayet with nf ect
human bei - Ll : C i Aar | assifi.ed a ding to
Subt ype. | Sage Syl WG cEh@ibne nalBullin 10 an§ 3Bt TR

i nf ect i onWhighparedbe maeteinsaegponsible for viral attachment. Within the envelope, matrix

25  protein (“MI") and nucleoprotein ("NP") protect the viral RNA. The A, B, and C type
designation of the influenza virus is based upon the antigenic features of the Ml matrix
protein and NP. The eight RNA segments encode at least 10 viral proteins: segments
1, 2, and 3 encode three viral polymerase proteins; segment 4 encodes HA:; segment 5
encodes NP; segment 6 encodes NA; segment 7 encodes the M1 and M2 matrix

30 proteins, the former which has ion channel activity and is embedded in the viral

envelope; and segment 8 encodes the nonstructural proteins NS1 and NS2, the former



infecting humans with fatal outcomes. Confirned outbreaks of avian

i nfluenza virus with sonme resultant human deat hs have been reported in 1997
(H5NL i n worgiikoesg)y, 1999 (HON2 in China and Hong Kong) pCc2B02010}dédd83 i n
Virginia, USA), 2003 (H5NLl in China and Hong Kong; H7N7 in the Netherl ands;
HON2 in Hong Kong; H7/N2 in New 25 York, USA); 2004 (H5N1 in Thail and and
Vietnam H/N3 in Canada); and 2005 (H5N1 in Thailand and Vietnam. The
influenza A and B viruses prinmarily inRect the nasopharyngeal and
oropharyngeal cavities and initially cause general respiratory synptons in
the affected persons. It is 30 not possible even for experienced nedical
professionals to very reliably diagnose influenza solely on the basis of
the pati eqhick Biddk8i $al heXSRhGIR SedihsBt AT thd fAtR %NM@H ggrﬂcwa%\st if lag nasal
or pharyn eal caV|t such as adenoviruses, paralntluenz uses or
respirato c‘?t"ir5$ Paiticlgses (RS vi ruses) cause simlar synptons. 3
Traditional nmethods to detect avian influenza A and B viruses include

pI aque assays, such as Cul ture Enhanced Enzyne Linked | munosorbent Assay
(" CE- ELI SK'9 infuenzgi A §ains@nae Biithen diidedyinteatubtypehibaked oaghe HAHenadt ut i ni n

and ner fé'uﬂﬁﬁﬁthe@uﬁﬂ&i Mﬂh@glr&’é 'ﬁh@‘?nﬂﬂern'ié ,61 \ﬁrug"l'{?rsclgqinﬁé%nt%,& g{lbtﬂ dection
a

by serologlcal nmet hods. ile the tradition ave been mn to be
suf fi ci entd/9 diffigegnt Nf\esuqtmspﬂb@fe\s@@% meeewstme-tb@nsmeng tmmrwssmtmalsy not of
i medi at edifféleRY 86taBinARInst Rer dkAHRESE HEN ?ﬁié Khdug! HR@:pH?QlES d 85 anpl e,
virus isolation in enbryonated eggs ta es romone to Ks=t 0" obt ai n
resul ts. PR Peithosiyfase. Jélee&aSﬁg foif thee high MBgreaf et tdeoetic iamdoheeceant i gen
10 det ect inpunoldgflaf Uirbil) S dcial & W RufoRLAELAR %q&g&%%w fic
RNA by reverse transcriptase pol ynerase chain reac ereis a
huge %)r ob9¥8lic ghifidreagsantnericr the visaigenaskiean also ph@rsemamtqases in addisarch
tests. The thamsqaﬁgé{et.!slm smewtétaegprﬂvgqsdnsﬁgltﬁéfa& ﬁﬁytn.nZé‘oA?%%{ § and
are approxi mat el 0% sensi |ve etecting Influenza Imately
90% speci ¢ther V"'F'ﬁ@S desgenenye ol thefinflugeza vipisgstiesegriented amatk@t |nIIEemztwA is|as many
as 30% of 5 pawB T%ﬁ,nmaw&l,;bsfél@g, FICTAL AN Y, ? and the tests are not

mul tipl exed ey are all conducted in a aboratory and usually results are
not produced rapidly enough to inpact on the prescribed treatnent.

Currefy | yAmheS&u. At RfleBedn i I 0

di agnostic ttho ds 1§ore t E@ui{%e'{ntgllr#?caterrgn %?&g\@?gﬁ%np%%e%n%gw rus in
human ar eOPﬂﬁ’nIth’m@Brt@é'lQén%fé e 4l W2, Fxyd Hi subtypea|witlr thealld, FTRaad $49y's.

Bot h | FA aubpékrdiso Rlihy MeeBtddhiStod wﬁiﬁ? dE!E o gasiple for

| ar ge anount sp of sanpl leg S SUMVARY &:{n%—(TJItE N#%Eﬁ] gn%ﬁzesgn&qbrﬁentl on
i s defi net™aitP IR&OohppesiirdpqcatdiningehtyPel ai ns. Some optional features of
the present invention are defined in the appended dependent clains. In
particul ar, the gresent i nventi on addresses the probl ens above, and
providfes ﬁ'i”@‘hl ondaizatA YEUSaSdPrepieEsly jaxclysivg da Urfeetisni ideirdsf Inaa@n’ee&rs

and/ or delhfe‘(:ﬂﬁg ‘ﬁ@ﬁmh@%ﬁoifatéﬁﬁftwmésn C%nﬂﬁﬁé@@u%@eﬂgtcﬁ dé\)lé?rgm'ﬂ[]% HEQRR Vi rus
in patient specimens nore efficientl Imers an es nmay be
sensi ti veVihaorspéesultagt fynamdeatas éé‘{ei b?ﬁrblfeppﬁeqi uew (é:l‘id”pnd'{nr@el(omgjl d and
cost - ef f epddov@ioN2a8 4 sn@mnarmgp%bﬁ (HIRGGA WA, tLﬁs%r) 6% Hghd A ection

by 4 influenza and/or disease condi'tions associ at
par ti cul aFhing 384 diang; Kengs HiNYvindee Aethrsteints CHMArDHOB@Ksngl MeNAdn dleti on

met hags capak! BsAf; 208k ¢ALNNGH @hénahafaha's/gfﬁﬁrﬁ ARl .A‘I:%H%ﬁﬁaar% fdd IRy 2nd

subt ypes b)él_ di ffer entiating seasonal enza T'om nov I an uenza
A as wel | Inddafanrdand YigtnaeWi y energent influenza A and B strains. These
primers my pI’OVI de an informative influenza assay that can be perforned in

the field,_i.e., at the point of care f("POC').
The influenza A and B viruses primarily infect the nasopharyngeal and oropharyngeal

cavities and initially cause general respiratory symptoms in the affected persons. It is
30 not possible even for experienced medical prbfessionals to very reliably diagnose
influenza solely on the basis of the patient's clinical symptoms since other viruses
which infect the nasal or pharyngeal cavity such as adenoviruses, parainfluenza

viruses or respiratory syncitial viruses (RS viruses) cause similar symptoms.



According to an aspect, the present invention provides at |east one

i sol ated ol i gonucl eoti de conprising, consisting essentially of, or

consi sti nyoab1/ms17heast one 10 nucl eoti de sequence sel eeCE®GRoOIVEAdGE gr oup
consisting of: SEQID NO:1 to SEQID NO 19, fragnment(s), derivative(s),
mutation(s), and conpl enentary sequence(s) thereof. The oligonucl eotide may
be capable of binding to and/or being anplified frominfluenza A and/or B
virus. 15According to anot her aspect, the present invention provides at

| east one pair of oligonucleotides conprising at |east one forward priner
and at | east one reverse prinmer, wherein the forward priner conprises,
consists essentially of or consists of at |east one nucleotide sequence
selected fromthe group consisting of SEQ ID NO:1, SEQ ID NO:4, SEQ ID

NO: 7, SEQ_ID _NO:10, SEQ ID NO:13, SEQ ID NO:16, 20 fragnent(s),

derivativ (agjtlonﬁhmavpeﬁe%sieteatrm/'%bmﬁu@rh@n/c\w %wmeelggﬂe plastiegssaysd t he
reverse pgidie SIaRN r NS east
one nucl eot i dées ?emgglreelngg%sneclggggghﬁlgm t htéﬁ'glﬁ'g%ﬁp‘;ceé’ﬁésgﬁ C'ﬁé ?L%féda%@

SEQ | D Novig!s &iodatiop [ esbrgmatedd cigken | e®r=) Hgnmglqmnsmg |r@ummmr¢aseSEQ | D
NO: 18,5 fr %f?dhiﬁé o thed\ﬁfds\@khl‘ﬂ%@ Dut it 8kteLirshy s@ﬂaﬂ)gﬁ%meﬂﬁaﬂgt

sequence er eof 25 Accord |ng to anot her aspect resent |nvent| on

provi des H?dltl%tm%h%dssbaveobe%l PRI b6t $l{i@%eft§|(ﬁrﬁﬁﬂ$%l}/¢tgth§ pragesses are

ol i gonucl %Elﬁﬁ%rﬁiﬁﬁc%g'@%&%o@%y|rﬁ|$n€@ﬁe RilevaRite P&Qﬁ&%ﬁ qnegﬁ%tf WRAVidRg at

| east one probe. The probe comprises, CONnsists essential or consists
of a nucl BeHanis fereraBiples Virysisolatign Heeraiyverated eﬂg%tﬁkﬁﬁéogﬂmfptodwmwe@m ng of
30 SEQ | D, SEQ
D NG 19 PRt s del At ve @fg@@"ﬁ{”ﬁ%ﬁ (AP inctont myble Shige
sequette( det eF‘I*Ré‘r defiationsin peell udfuiey of eéeqtlgﬂtﬁenﬂmga@pecmméil\m by gaverse

| nvent | oNahdbRs gy Aas cio® rédiibh ¢RT-FER) ThbRdisld Al gidb&é%wuéh&nd/ or

B virus using at |east one forward primer conprising,

essent i al AYtigen detectionsdug itg dheppensitvity el sushi estss dhgeiapisl tast &ifs @@nenaﬂyn t he
group con n I

SEQ | D Noﬁaogtdaen%s%{tzsqmn 2 MQ,”'% ?ﬁ%ﬁ% Mxﬁgﬁﬁb@v% five ToPdefich
conpl enent@k’?"@e@f‘dbﬁ%@?’é‘)“ﬁ%?%éfSpﬁﬁtﬁ'ca h¢ eersitiviiy of ﬂ@/éﬁmteﬁt kma means
CONPrisi Nehat GRNGLAY | |

sequence fromt hg §F§86®§§ﬁs%?gﬁé%mg? ﬁéldcr%é'\%bé §E6npnﬂﬁlgg%ge%é6%
NO 8, SEQMuitipigsed1, hSE@fP[ﬁ|N®°&dl\l SE@ | D Ialwratery SRO vEhal, results mseyment ( s) |
derivati VS(o%hceMpﬁil Qﬁ&:@}\ to ﬁﬁ'ﬂa&gﬁ%@br‘%mrﬁéaﬁﬁ%ence( s) thereof.
According to one aspect the present invention provi des at |east one nethod
of detecting the presence of influenza A and/or B virus in a biol ogical
sanpl e, t&@r@ﬁﬂmg sQuEUHfédSbW%et Dorkt ﬁeatrPfOr éfﬁﬁ:fﬂ)ﬁr?é’d fh o%ﬁ 4i§ i€

bi ol ogQ]caI sa contacting at | east o%e ol 1 gonucl eot | it of

ol i goficl Ewth s féf ér@t igentiicatipinuef| edtianie inflyeras dinyirus amy hampectar@f t he
present | Wﬁﬂﬁéfﬁ!&reé&bﬁé'é %sab?ﬁ ORE BUEIEahdasER ds@a# é)tpr\ %'nﬁ"i‘)iru anpl e,
and/or with at |east one nucCleic acid extracted, purl or arrp ified
from the BHibiregaibgdssupnberiosgrndaredltaasible f@glaagglarbpwws@gsareslasu ng from
the contacting in step (b) whereby the influenza A and/or B virus is
present when bi ndi ng is detected. According to one aspect, the present

i nvent i on SYMABYOBTHEINYENTHNret hod of anplifying influenza A and/or B
viruspsucl ei ¢ acid, wherein said method conprises 25 carrying out a

pol ymerase chain reaction using at |east one forward prinmer according to
any aspectlhgfPresent gvestian isjdefieed inntheaarpeaded indesendant slaimsacSeneiontionad any
aspect of fdfigreROPERHreddhY FREARA: ar@“a@f?ﬁéﬁ |thé QoMb Bep@iRGE Liaintde P esent

i nvention provides at |east one kit for

) and

In particular, the present invention addresses the problems above, and provides highly
30 sensitive and spec;ific oligonucleotides, fragmenfs and/or derivatives thereof useful in a
method of detecting influenza virus in patient specimens more efficiently. The primers
and/or probes may be sensitive and specific in the detection of influenza and provide

rapid and cost-effective diagnostic and prognostic reagents for determining infection by



30 detection of influenza A and/or B virus, the kit conprising at |east
one ol i gonucl eotide, pair of oligonucleotides or set of oligonucleotides
accor di ngvoeoampsespect of the present invention. Al prCcIsG@wde2es obes
may be m xed to ,construct nultiplex one-step WO

2011/ 008171PCT/ SG2010/ 000263 6 fl uorescence probe-based real-tinme PCR in
one-tube with high specificity and high sensitivity. According to a
particul ar aspect, there are provided Highly sensitive and specific
primers, fragments and/or derivatives thereof useful in a nethod of PCR
capabl e of detecting influenza A and/or B virus DNA in patient specinens.
This test may be used to exam ne the specinens frompatients with influenza

A and/ or BfivérizdSandldredigddsBRIohdiBYs BSsctRiisd Eﬂe\f&mﬂﬂdn%&%uidrcthe@ u'%% s at
| east one IC nol ecul e mag be included in each reaction to nonit or P

per f or man@@Vide & nYcite psiti\detectionEmethadm@palle i deterting a&lnjlpam@

h th Al o
?H(I;V)\(A) n%vm ?nﬁ?ﬁN e etnfﬁi‘:%‘ aztji_agﬁz%h@érﬁﬂ]&?@%d%?&ﬁﬂab séﬁ)onéﬁﬁ%er{:zla% And &)

15Figure 2 is a
phot ogr ap °'Bf"°f’ﬁ'é” fsa%’l"’eﬁlﬁs 969‘38%93 ”@‘éiy Qé‘l‘%f@?mtdpﬁ'\\!ﬁ"é@ |Asaf§11g\§ifﬁl@5t he
si ze [EHAGS TnapbrGUidVEh hiGHRRKIVS ﬁmu@ryzaEés@w tETCRh B8 TER Ml P
DESCRI PTI O\I THE P ERRED ENMBODI MENTS Bi bl1 ographl C re?erences

ment i oned 1§ Ien&t el a3 FPEat i on are for convenience 20listed in the
formof a list of references and added at the end of the exanples. The

whol e content of such bibliographic references is herein incorporated by
r ef er enceCIEHING 10 GRs 28BaT e e RiEsINtoinygNticn PsaMigase at | ?aﬁ*etoeﬁnlsg@ﬁdwed as

a sanpl e &fgoﬁﬂ&leéﬂo%sb&ngt%g)rccfr{s%ﬁ’g fdseBnilily | fast d?)'ﬂ@lsﬁ‘rgb tqggétoénem ant.
|

Bi ol ogi cal | es ma ni mal , i ncludi ng” human,

st ool }° or "¥§ "é%‘ﬂ@ SeSEe’\W@I selocied frof e graur 6PRstingcd: SRA P’aé‘@ btﬁbaé@t E) and
i ngr edi enNe: @Cﬂaéﬁeﬁi@d)rYdérivﬁf%(s)Veﬂ@fa%Qh@ 1 aﬁEanrﬂBQn{%ﬁatr{//bé/qufeﬂ gf s, and

wast e. Bi ol ogi_cal npl e be “obt ai ned from al ari ous am lies
of 30 doni&feod Hif %aogudﬁ%f'%emw B8 capabie op pingingdo Andfailbsing; ateplified frgm but
not |im tgdudriza SeedloP®iirgd S as ungul ates, bear, fish, |aganorphs, rodents,
etc. Environnental sanples include environnent aI mat e'ri al such as surface
matter, soil, water, air and industrial 7 sanples, as well as sanples

obt ai TBi'd A&Wﬂilﬁ@qg é’fﬁlﬂhéi’abébécpr%eﬁl%'sgﬂ |n0§ﬁtfdr'1”$ﬂ)tv§iesa&p%ra?lt BRe EAYULPTENT,

utensils, dlsposable and non- dlsposa e itens hese exanpl es are not to be
const r uedoigonpGiaptides CqmRrisingt deasy ne fepwardcaimer ?Bdtaieleﬁ%‘ttmge\@r@cl osed

herein. | prifar, Wherdidkhe Prbarl Meh&adonfRlBe, ecoﬁ@%tsbé'ss@ﬁtleﬂ?)bf o} B5hEst2RFL

fluid fromat |east a human being. The term "conpl enen I's used ﬁereln

in referelf@8 PO PUFIGRLide SrAUCHER SF'PC*@d from §'@qﬂé?ﬁk9e°%l’5'5ﬁl]@|0é§tﬁQj§% NQidh as an
ol i gonucl ggtd @® 0:42 SEMIEE NBIE! SEQ A1 NO: 108! SHEADPNO:13, SEQ ID NO:16,

20 fragmenf(s), derivative(s), mutation(s), and complementary sequence(s) thereof and
| the reverse primer comprises, consists essentially of or consists of at least one

nucleotide sequence selected from the group consisting of SEQ ID NO:2, SEQ ID
NO:5, SEQ ID NO:8, SEQ ID NO:11, SEQ ID NO:14, SEQ ID NO:17, SEQ ID NO:18,
fragment(s), derivative(s), mutation(s), and complementary sequence(s) thereof.

25
According to another aspect, the present invention provides at least one set of
oligonucleotides comprising a pair of oligonucleotides according to any aspect of the
present invention and at least one probe. The probe comprises, consists essentially of
or consists of a nucleotide sequence that may be selected from the group consisting of

30 SEQ ID NO:3, SEQ ID NO:6, SEQ ID NO:9, SEQ ID NO:12, SEQ ID NO:15, SEQ ID
NO:19, fragment(s), derivative(s), mutation(s), and complementary sequence(s)
thereof.



the base-pairing rules. For exanple, for the sequence "5 -A-GT-3"," is
conplenentary 10 to the sequence "3'-T-C-A-5." The degree of

conpl enenwerbiyobett ween nucl ei ¢ acid strands has si gni f ipcasG2effoeedss on t he
efficiency and strength of hybridizati on between nucleic acid strands. This
is of particular inportance in anplification reactions, as well as
detecti on nethods that depend upon binding between nucleic acids. In
particular, the "conplenentary sequenc®" refers to an oligonucl eotide

whi ch, when aligned with 15 the nucleic acid sequence such that the 5 end
of one sequence is paired with the 3 end of the other, is in
“anti-parallel association.” Certain bases not commonly found in natural

nucl ei ¢ adcORlimRId beunml aiped, ithe tpr&eﬁum\/@hﬁorasrdrﬁredla&%@s%%ireh%shdbnand
i ncl ude, for i NoSi ne, a /- deazaguani ne. Conpl enentarity need not

be perf eamp'@?%%f’ Ufﬁ“éaé\sa'ﬁ’é? e el R PHHISF §OWPTiER%at ched
bases. Thoasistig bswmtialy aroor Bénsiting Qif tﬁélfiruele@tué’&lséq&@féeréélé&éﬂ fr8m Rt erm ne

dupl ex stabilit iri ons a nunb vari abl es i ncl udi ng,
for examsaue TERGE SEot 1 NE DS TR b PEE TNty S dBiNG ah SRE
sequesce IDf Mdaersolanaorsm emdi o:160Mfagnsdrit@Notderiamle(d)Ci Aarmdn@S, Ningmat ched
base pairs. ere a first oILgonuc eotlde i s conplementary to a region of a

target nfOMPIIMENAY seRyencelst Sheres) ?@%rﬁ}c\eéétt PHe 1§48rSE oPRIMNERATRFSING.0 t he
sane 25 ro@kiethd @és@rtrﬁw of @n c’a‘nsrshh@ of QBé Olilciedtidé a@igBBnd fBNE tHeABrou@Xi St s
al ong the ta,r%tet Fgg | c &1 ’qlggr ee_of overl ag %Svar%/ dependi ng
upon t he EORFEMY 8 Q:Bﬁ% eRE S 9Re NA:8.coREr "1, 3EQ@dPei n
def i ned asoMunsEEimNGATNSERAID WO fr erﬁt@é)eaémfdtuw(s?%a@ &#(iﬁ) -and
Furtqgrrmre the term™ corrzﬁrsrn will eautomatrcally read by the person
ski | I'&d |9?“Tpr'%“ea‘??rya?§qP consr sting of'. The variations of the word

"conprising", such as conprlse and conprises have correspondi ngly,
vari ed %IP term"derivative," is herein defined as the

cheni cal g 4 |°(5‘F‘r 6?pet°ﬁe hg| PrssRRicInuetione Brayides hat [paskene mathedt 9fon, or
of a pol Wt.ﬁg&na@eswmqm@ﬁﬂ@h@mmgMrdsqntahﬂoreé;.b&%w@%é ﬁir%ﬁwod

Chem cal nodif)cations OL a pol ynucl eoti de sequence can i ncl ude,

exanpl e, ER5EGR 8BS Ohydr ogen by an al kyl, acyl, or 5amino group The

ter misf ragnent(a)i s Pﬁfvwm@, ﬁqéégﬂgﬁeg@bgn;aq gré:,ﬁgrgl ete or isolated portion of
the full sequence of an olrgonucleotr whi c nprises the active/ bi nding

site(s) that hf eronfacling @ ‘féﬁtc%ne\/\?'lgﬁnk'%@t@ﬁaP%!(:P%?'I%P@@Otmé or §8tefi on of

the ol i godigehesmdtides abBorEﬁh@ttbCéHyaéspectle tHe PRYeREIn&oheWithYat abadt&iet one
nucl eotide or anmino acjd, particul ar, the fragnent conprises the

bi ndi ng SIS RCiH H'éliheeH'Qlﬂgécaf ﬁ%mB\er 8B%aE Wit at deast &nsrwler%arlﬁwﬁeﬁga virus.
For exanpbified BAd/bF aBPIIRY fAJm tHeeibiegiva sdnipid; 3RG nMay conprise at |east 10,
Né% 18 or 9? co secutlve nucl eotides of SEQ ID NO 1, SEQ |ID NO 4, SEQ
7, SEQ I ectigggryy! r@qgesuarngsf,@@ |ﬂ1§ rentagingrin /st Ohavhesshyr se
prl Mer Nete irkiaie AN EhE/Rr Blviru§ @Spredéht whén biilingli€ defedted20, 22, or 24
consecutive nucleotides of SEQID NGO 2, SEQ ID NGO 5, SEQ I D NGO 8, SEQ ID
NG 11, SEQ I D NG 14, SEQ ID NG 17, or SEQ ID NG 18. Mre in particular, the

fragment Adcotdigy P61 dmr aspact, bﬂ\eabrdséﬁtstnvéﬁtrdw&cﬁﬁﬁe'sdgts Iéa@t loRB8 9nBthodOdihe term
"internal cotro " is herein defined as the in vitro

l (1C) nol
transcri HEBP 'F%Hﬂﬁf@f‘éﬁ)ﬁ agg/%l e ¥ilHSeNYERIE RCids WhsreiRpiaid medhasl cemarisasne

pri mes s egarfyig ddﬂ%b@ﬁe’ﬁaé@ Enesn kssRflor tsidd 8t 18BSthpd f&{NaH‘Srrrﬁér%BFdlﬁg{‘fbent I on.
In particul ar, ﬁid?zﬂf%mg%mde m xed in the reaction mxture to nonitor the

per f or man® &5Pe ”‘@&F‘%’éa%ﬁé?‘ie\‘?%e PTHBEH Jesordingetoany I36Ped ofitheect
this | C neressrtlienfion.be specific to the interior part of this 25nol ecul e.
This interior part may be artifi ci ally designed and may not occur in
nature. The term"influenza virus" as used in the context of the invention

| ncl udes A&ddordindty BAGthEF as@édtuméZ@reyérrtuﬁ@mbnqrro\f.@ésJ atlRESI ohdRit GBE BROT | €S
%QI an i nf] ue%dr% Vi ru g_} "human i nfluenza viruses". The influenza
VI ru

neRIegien; W@Hﬁaa @”d@' vigusy the jdbcomprisingopideast onp Aligonycedtide) uenza
A virus ngyir oNeligtickistidey @r et dfi digbmstidotidEs Mecorddl2to BRNbspect of the

present invention. All primers and probes may be mixed to construct multiplex one-step



H5N2, H5N8, H5N9, H7N2, H7N3, H7/N4, H7/N7, HON2 and the like. WD

2011/ 008171PCT/ SG2010/ 000263 9 The term "nutation” is herein defined as a

change i nwoheimwei7ei ¢ aci d sequence of a | ength of nucl ectrisdesLo/ndozper son

skilled in the art will appreciate that small nutations, particularly point

mut'ati ons of substitution, deletion and/or insertion has little inpact on

the stretch of nucleotides, particularly when the nucleic acids are used as

probes. Accordingly, the oligonucleoti@e(s) according to the present

i nventi on enconpasses nutation(s) of substitution(s), deletion(s) and/or

insertion(s) of at |east one nucleotide. Further, the oligonucleotide(s)

and derivative(s) thereof according to the present invention nay al so

function mporedcehes %)ob’é%s@@%swrﬁ@y:@#'.S%Cthsé)f\meﬁ §% srp%BﬂF éﬁgm{j% erein

al so enconpasses their nutations and derivatives. exa ations

10 occur SANsHView base positions at any primer hybr| di zat| on site of the

target gene, particularly to the 5 -termnal, the sequence of priners nmay

not affect the sensitivity and the speC|f|C|t of the priners. The term
"nucl ei ¢ ASPHING 1 1o PSToLEgi 2sRECts dhgTeearer efay, dtUQb@MyS@aiﬁpde earchapedfimt ai ns

15 nud ei grirérs dfradrbiis AindfdNeri E;fe@% | Cifds are

bi ol ogi ca‘?\r rrpl eéé i ncl ugl ng, 1\6%Jt{“«eﬁg§ér’elﬁﬁ1bt§’(g ooc?of)f ﬁFﬁvgépcac%é ral

spi nal f|‘éﬁta°t'n§|"éfme§¥aﬁ%ndépr Brivirys DN(}\nﬁwattgrpimnmma Fhisrkast mRycs dsety to an

aspect, _t{ace,hiseiHe JuBrisafork pRNbAE it inh itk faﬁd/?ﬁe'msdﬂ@ imers

ol i gonucl eoti de conpri sing, consisting essentl al or consi g{l ng of at

| east oneMAYIPESANSYe BE FeRBIEC.durther.caf Ipagiranenls gnotmplednms ibetinelgderf in SEQ | D

N L {0 SEon|rBadtoh td honlibAGETUR drorfighbyat i ve(s) , mitation(s), and

conpl ement ary sequence(s) thereo The i gonucl eotide nmay be capabl e of

bi ndi to and/or being anplified frominfluenza virus. The influenza virus

may be seBRMEFPESCRIPTION OFTHE AGURE®r B. In 25 particular, the

ol igonucl eotides may be useful as primers and/or probes and may be used in

nmet hods for specifically detecting influenza A and/or B in a sanple

cont i ni NEig@ie! 1812 GBh ShobiRh hetekatdlsr LAk HipRR d@fé@{.@im@}(lﬂﬁm‘#ﬂrﬂ at ed

viruses/ m crosco I'C organi she. These nucl eoti de seéquenc primers
and probe®) é'f'Ei(hgwt’J‘leé'é&\H‘t (?hﬂ@ﬁ?pbﬁm&ﬁ e(Ddé@)Y@rFé@iAtfdﬁN%/brl di ze specifically
to regions of the influenza A and 30i nfl uenza B genones that are unique to
t he gfsnonﬁ Ofe 2aCH phbtogidph df ke VA gviruses
W thin eac st r ai np V\%@Oll/ Oeo‘éélgy%%??@ég%g? Bglggtyl %%e pri m%‘

accor di ngs'¥%°arﬁ§Rz£’ S Which werqanabesse Wrﬁﬁ@ﬁt‘iﬂbwomﬁ be used to distinguish
t he genotype of influenza A frominfluenza B. In particular, the priners
accor di ngDEVAILIED DESERIPTION OF (THE'PREFERRESS EMBODIMENTS U sh the genotype
of the different subtypes of influenza A virus. Even nore in particular,

the primers may be used to distinguish influenza A and/or influenza B virus

Wit h swi nBiblidgrgphiic kéfbﬂenﬁébtrﬂﬁtlﬁﬂe&@mﬁé H%sbﬁtnspe%ﬁiééﬁmﬁ!are"%}uooﬁ@ﬂét%@l HIN2
and the ||lke {,]1_'61 Iz i rus %ﬁ -resistant strain. The drug
r esi stoant 58§9 iy hedprm of jaulish 24 referengesapd l?é’d?"é éftedﬁ'ﬁd ebthenexamplamr Eedr ugs
sel ected Wh@%bh@ng@f%ﬂ@h ﬁlbnﬁgréf)ihl@%f@ﬁencé@ns%?élﬁmcﬂﬁboré?&ﬁ bR M¥iehce..

ri mant adi ne, zanam vir and the |ike. The drug resistant strain o? i nfluenza
virus may be a nulti-drug resistant strain which may be resistant to a

pl ur al i t yDefinitibndgs. The ol i gonucl eoti de sequence nmay be between 13 and 35
| i nked nucl eotides in Iength 15 and may conprise at | east 70% sequence

|den y f the sequ el ected fromthe group consisting of SEQ
o N Brestin Blagsia SSRPEL TS P maotid an ¢ FoEBEr G < andtorguison

pr i ner nefsh rmtleﬁmbmedamma%hdivdl%% CRIBRIGRAE BAMABIES Yndy b@ fhall hoRidRet i vel y

prlmathes nt hes acorrgwgmantary nucleic acid strand 1 n an

anpl i fi cafy B rfgﬁ‘%tsfogﬂ (- ptPA OF HigSuch asr Well 28 ligwisk arhsolist fapsk ands éeptent s

such that pr36u¢t9raaawmemgnt@rsuadh@egw nt@rﬁg%@b@b@semeaﬁadmmét\/@ﬂ r'oeu&tée

hybr i di zatl n eve oop structure or hal r pi n

struct ur e§" Wﬁsﬁaﬁ?'aém%lrsa“?%s é’&i{ugg@é’i%?éq ﬁ@moP'i §bie I"éfdfitllsd%’,ﬂ“’Pﬂi&{?}s plave

80% RB% d&h8stickhiimalk, 98 %el egURRS &r e Hrihis! PIC@BM?OB@( Bt lM@dst‘SgE@cfﬁces

sel ected fron]the rou c%n5| sti n%] of SEQ ID NO1
animals as ungulates, bear, fish, fagamorphs, rodents, etc. Envnronmental samples

include environmental material such as surface matter, soil, water, air and industrial



25 An extent of variation of 70%to 100% or any range therewithin, of the
sequence identity is possible relative to the specific priner sequences

di scl osedwoDetgmgi7mat i on of sequence identity is descri lped/siGaotolneoksl | owi ng
exanple: a primer 20 nucleotides in length which is identical to another 20
nucl eotides in length prinmer having two non- 30 identical residues has 18
of 20 identical residues (18/20 = 0.9 or 90% sequence identity). In another
exanple, a prinmer 15 nucleotides in |ehAgth having all residues identical to
a 15 nucl eoti des segnment of primer 20 nucl eobases in | ength woul d have
15/20 = 0.75 or 75% sequence identity with the 20 nucl eotides primer. 11
Percent honol ogy, sequence identity or conplenentarity, can be determ ned

by, for exanbs, ad Well Garsapiphsyy 8btalnlSREN Sood BAE LRI Hrdbsiy BisParkaee
Version 8 for UNI X, . Genetics Copputer Group, University Research Park,

Madi son VERParafes.Rpuinmentutgnsils. isRcsable a"WﬂoerF'iP:‘?é%b'P Hems| foese axampiessni t h

and Wt er granngtAfY be ARiistruddtal. hm|1|9§5|{he23an4;§8 D applicablel {cﬁ%é)%étﬁéhs' S abI e

to cal culc@ ‘3 %ercent ? guence i ent|ty or percent sequence honol ogly
abl e to d¥bePsRdhRerel: {mparticylat feliglogical Fampistman bethear\é(ftfséé?§”6f°r g, atl on

of prigrerfrehGYRAEEa haaah béiigon the function of the prinmer inits role in
primng synthesis of a corrp?ement ary strand of nucleic acid for production

of an lOanplification product. According to another aspect, the present

i nvent i onTig Qé’rhde&orﬁ;ﬂer'n@ﬁtéﬁy" qg%é@@' her@in @ irgrarutek BBt hlGSuFUIRES §1.89 At
| east one forwar dn‘gﬂ nmer and | east one reverse priner, wherein the

forward pP§aMERCE Bhpiieckides %‘!ﬁ"?s"‘lss‘irsm@é’é‘éﬁ??téﬁel & Boferdst nyeiisianid) relategkby 15

| east onethaUlsePairkh raegtm@aﬁrelee%r&ﬁlefsé@meﬁcbesm @11?-3C®f§éo°rﬁsél&9eﬁtfarySEQ I D
NO 1, SEQ ID NO 4, SE I D NO'10, SEQ D NO 16,

f r agnht (1) thefeaugags | EfsC}-A-%ﬁtTatﬁ RSy, Ofﬁmmt@ﬁﬁr?@am%e@ﬁ!eﬁ@@(ds)

ther eof  aghrids ehas NEHIRRANPERSER off MEEiSRAcy 6AN Sirshdth %?fﬁ ma.z%iubx Behwétin
consists of at |east gne_ nucl eoti de sequence sel ected fromthe group

consi st i nBUIFIC R SRy, Dis isEhHPaicyigRiEyBOrtanee) in pmRrlifi@tiosrgadtipnay@sell SEQ | D
NG 14, SES) 4btebkidnl methdas) thd? d&@eﬂl&upﬁﬁ%ﬁﬂ"ﬂi’rﬁ'ﬁ ()éﬁmeeﬂﬁfu'cléﬁi b8 Sh pafiti@lri on(s) ,

and corrpl mentary sequence(s) thereof According to anot her aspect, the

present i {iFeRPMBIEMSNEY geauerce] i o mn %'@P”Eb‘f'e‘lﬂdieg’tﬁm%l‘é'ﬂﬁﬂ aweéowﬁh si ng

a paifs of thel nmaéne%queas@@mmtrtae B0 eAd B BAE8E4uMce lid BateP WRAGRY 3'
i nvention and %8 | east .one probe. The probe may conprise, consists
r

essent i al FJ3 Bft Ot%n@'@;t%"t'o‘?ar?'f?é aﬁ%‘%@ﬂl"d@%ﬁ%ﬁ%é‘oﬁ COmMARY fgred i

consi sti ngatofal Sﬁ&blblacﬂ@ni’ay bebiRkILEEdNR the nSEIEic|diddistlosef Retdih M ﬂﬁ%ludgEQ I D
NG 15 and, SEQ I D NGO 19 ragnent(s), derivative(s), nutation(s),

30conpl en@ﬁ@é‘??p@eﬂﬂﬁﬂﬁéﬁ‘gf @ﬁé@%@ﬂ'%9oﬁ@l%ﬁ%l%”%d pothel RRifECH Siﬁﬁ’@

anpl i con. duplexes may contain mismatched base pairs or unmatched bases. Those skilled in
20 the art of nucleic acid technology can determine duplex stability empirically considering

' a number of variables including, for example, the length of the oligonucleotide, base
composition and sequence of the oligonucleotide, ionic strength and incidence of
mismatched base pairs. Where a first oligonucleotide is complementary to a region of a

target nucleic acid and a second oligonucleotide has complementary to the same

25  region (or a portion of this region) a "region of overlap" exists along the target nucleic

acid. The degree of overlap may vary depending upon the extent of the

compiementarity.

The term "comprising"” is herein defined as "including principally, but not necessarily
30 solely". Furthermore, the term “comprising” will be automatically read by the person
skilled in the art as including "consisting of". The variations of the word "comprising”,

such as "comprise" and "comprises”, have correspondingly varied meanings.



WO 2011/ 008171PCT/ SG2010/ 000263 12 (FAM, hexachl oro-6- carboxyfl uorescein
(HEX), tetrachl oro--carboxyfluorescein, and Cyanine-5 (Cy5). Exanples of
the 3' -1 awelzed/dBurer escent dye may include, but are not PCIrSGRed/ 0be63

5- car boxyt et ranet hyl rhodam ne (TAMRA) and bl ack hol e quencher- 1,2, 3

(BHQ 1, 2,3). The oligonucl eotides of the present invention may be used in
various nucleic acid anplification techniques known in the art, such as,
for exanple, Polynerase Chain Reaction8(PCR), Nucleic Acid Sequence Based
Anplification (NASBA), Transcription-Mediated Anplification (TMA), Rolling
Circle Amplification (RCA), Strand D splacenent 10 Anplification (SDA),
thernmophilic SDA (tSDA) or Ligation-Mdiated Amplification (LMA). The

ol i gonucl &ed i dah Qferlbélﬁ/epr%(%ﬁ&relhnﬁé’iﬁéd)rhs”&b{e abiemibs WeRffidalior? ofakeet y of
nmet hods k&own to one o %I‘dl nar%/r]tskl [l in the art for direct detection of

i nf | uenza®ROANASHIRS ¢ RbuI"CarSFFENt c AIVPBIPR: hicbugh 8i PObNUAgRdedi LAHPRAR wi t h

viral nuct@hglementdsy tOthd eligeiuerbtidd¥A CHenfbi ﬁa@aif.séndh% o & HolyhueleStide aci ds,
or their conplenents The ol i rc};onucl eotide according to a Ié}flaspect of the

present |§RPé‘ﬁP?%ﬁa?ré@F"H£e JSb§*APIS. FRRIFREM NG of thydregenely apnalkyl. el @fenza
from & t hgmind gebupdi cal or a culture sanple, wherein the clinical sanples
may include but are not limted to, nasopharyngeal, nasal and throat swabs
as wel | as nasopharyngeal aspirates and washes. The clinical sanple 20 may

under go prie idAnMREYmMBROGE HSidh dBfiiedr ad 8n ﬁrﬁ;%waetd? @dlétew das&ro% &fftBé Ghient
detection of the V|ral nuclelc aci d. For exanple he sanp be

col | ect edSHHENGRGT Hrolapmugepida waiRk ﬁBWP"Wéd‘iherﬁOE%e/gmawiglqltz@) m?é CQPfletﬁs

Nasophar y{h@%huerﬁbﬁsﬁih haCtHak R stisy\ams fUiRNor 6f ﬁéctﬁ@oﬁ&léothéamw éuld?ed' um
Nasophar yngeal irates and washes ma not "be stabilize

addi t1%n” 63y 9?1 Brer Pe&t lrast eReyclse gi’%é’d agping racid. dereny %"¢%0¥*1ﬁ ory,
the vir usfra@emecdnisHabs IRk eBindiRg ditd&s dthhO ehhbBIBT RkColidbRudibbile RNBindThe

nucl ei ¢ aC|d may optionally then be extracted to renove potenti al

i nhi bi t or &f B?”Zét"l'fé? Mteéﬁmh i TrepRnd ohthe; farwegrd psiengy mavespEmprise aviesbr m t he

met hods oot 12 16NY&BE H9Ron¥ddufile ﬁwé&ides JECED) NG SExap thsﬁwnent S
essential for specific detection of | uenza A and/or influenza B.

Accor di ngNPo’ 25Q 11 N 14 S5 D NG, BF §§9{1‘P INGQVERIYer tb?&Medﬁ?spf&‘ﬂerlf@%St one

anpl i N asmpride fdedst a0 H:EIHSIGIIBZ@QUEU g 8t 24 eaﬁéecafi@e ﬁ@élwrd@slaf gy pAnd at
| east one reverse l:gl’l mer_ accord 1 Ng tO a%q)aap ect of gl’ esent 1 nventi on.

WO 2011/ ONE1% 1155 [EsNE2.03 8 A2 d%0:8 3SR By §6QdFPeN@s1ﬁe EQ IDNOH7 egkent

i nventi onspROID s 18t MbRAS paAIBUIBE RO Gragnehelof Ghé Minf dh4) bBUANELdt{d Ng the
presence of influenza virus in a biological sanple, the nethod conprising

the stepshgfieotidesinlengthy) nroviding at | east one biol ogi cal sanpl e;
(b) contacting at | east one oligonucleotide, pair of oligonucleotides or

set 0%9 ol igonucl ¢Otl des accaordi ng to any aspect of the present invention,
with ferghdntaie] eprtrald|C mRleeye” 15i hsirelpi defined aspthe, in afieer Banskiiped at

| east oneolwhabﬁno@cmdle@mer@ﬁtﬁeds cBlamdifies b nHé YanRBlihbi @éit ffoF ‘?rmutahfa
bi ol ogi cal, sanpl e; and 10(c)detecting and/or quantitati % bi ndi ng

resul ti ngViftSorRediia thegrethodidh g We§?r§ﬁ“V@B§'°%’éP€B5¢U?héh? m?e’r%“\)(ﬁ‘? i is

present whRreBEtvA nMigiurS talRbRitdrark pé\%“rﬁfaﬂbé‘ of PQRQB%V@@FTEI%E nebifveRESHEN
i nventi on rovides at | east agne nethod of anpli ng i nfluenza A and/or B

virus nucllBF Praks & detrst dhis %l“&?‘??é‘i%ﬁ@%%ﬁp?ﬂ%% tpsthealnision paguef His

pol ynzg as ﬁ\dl‘éb%lenTﬁl@%ﬁéﬂl&fbahsrhésgbé‘brtlhéiéﬁl deRRfhebd Unaah &) Rt deBlr iARERIFSI Ny to
any aspect of the present invention and a reverse priner according to any

aspect of the present invention. According to another aspect, the present
i nvent i onTRE @thdefiuhzd GARY a@Rel i theQonidkEof the invention inciudes all subtypes

of influenza viruses that fall under the categories of “avian influenza viruses” and
“human influenza viruses”. The influenza viruses may be influenza A, B or C viruses. In

30 particular, the influenza A virus may include but are not limited to H1N1, H3N2, H5N1,
H5N2, H5N8, H5N9, H7N2, H7N3, H7N4, H7N7, HON2 and the like.



20 detection of influenza A and/or B virus, the kit conprising at |east one
ol i gonucl eoti de, pair of oligonucleotides or set of oligonucleotides

accor di ngvoaoarmpsaispect of the present invention. The kiPCTisepoto@oarszd by

clinicians to detect human and avian influenza viruses in patients that are
afflicted with influenza synptonms. Such kit will include one or nore prinmer

and probe sets for the detection of avian influenza A 25influenza A or

human i nfluenza B. The priner and/or pPobe sets for the detection of avian

i nfluenza A, influenza A or human influenza B may be found in Table 1.
2011/ 008171PCT/ SG2010/ 000263 14 Nane Sequence SEQ ID NO SET 1 Flu A
Forward Prinmer, 490: Al 45F (5'-3") TTCTAACCGAGGTCGAAACGTA 1 Flu A, Reverse

)

Primer, 4B8:iv3Rutdion3is) RTSEEEEMEGESE gAY th nﬁﬁlﬁic'%cidaéﬂﬁ.%ncéQ)@3aA145U
(Fl uor esqeerpgtth %¥%Lc|§oﬁ €s. A person sﬁliieé%ﬂ%rt?’will(a%lperggatgrt?'nat small mutations,

10

15

20

25

30

particularly point mutations of substitution, deletion and/or insertion has little impact on
the stretch of nucleotides, particularly when the nucleic acids are used as probes.
Accordingly, the oligonucleotide(s) according to the present invention encompasses

mutation(s) of substitution(s), deletion(s) and/or insertion(s) of at least one nucleotide.

Further, the oligonucleotide(s) and derivative(s) thereof according to the present

invention may also function as probe(s) and hence, any oligonucleotide(s) referred to
herein also encdmpasses their mutations and derivatives. For example, if mutations
occur at a few base positions at any primer hybridization site of the target gene,
particularly to the 5'-terminal, thevsequence of primers may not affect the sensitivity and
the specificity of the primers.

The term "nucleic acid in the biological sample" refers to any sample that contains
nucleic acids (RNA or DNA). In particular, sources of nucleic acids are biological
samples including, but not limited to blood, saliva, cerebral spinal fluid, pleural fluid,

milk, lymph, sputum and semen.

According to an aspect, the present invention provides at least one isolated
oligonucleotide comprising, consisting essentially of, or consisting of at least one
nucleotide sequence selected from the group consisting of: SEQ ID NO:1 to SEQ ID
NO:19, fragment(s), derivative(s), mutation(s), and complementary sequence(s)
thereof. The oligonucleotide may be capable of binding to and/or being amplified from
influenza virus. The influenza virus may be selected from influenza A and/or B. In
particular, ‘the oligonucleotides may be useful as primers and/or probes and may be
used in methods for specifically detecting influenza A and/or B in a sample containing
either one or both strains of influenza and/or other unrelated viruses/microscopic
organisms. These nucleotide sequences of the primers and probes of the present
invention are designed to hybridize specifically to bregions of the influenza A and
influenza B genomes that are unique to the genome of eéch strain, but which are also

conserved across many viruses within each strain.



3 SET 2 Swine-Oi gi nHIN1Set A, Forward Priner, 470: Hls138F _
(5'-3")GCCTCCTTTGAAI ii | ACCAC 4 Swine-Origi nHIN1Set A, Reverse Priner,

471: H1s1388 20000817y TGTTGATTCCAGCTTTACCC 5 Swi ne- Ori gi npHING28@1004263 Pr obe,
475: 138P (Fl uorescent dye) 5' - GCGATAACACGTGCATGGAAAGT-3' (Quencher) 6 SET 3
Swi ne-Origi nHLN1Set B, Forward Primer, 476:H1s142F (5 -3")
AACTTTGGACTACCACCA 7 Swi ne-Ori gi nHlNlS1e(;t B,

The primers according to any aspect of the present invention may be used to
diétinguish the genotype of influenza A from influenza B. In particular, the primers
according to the present invention may be used to distinguish the genotype of the
different subtypes of influenza A virus. Even more in particular, the primers may be
S used to distinguish influenza A and/or influenza B virus with swine-origin H1N1

subtyping confirmation, seasonal H1N1, seasonal H3N2 and the like.

| The influenza virus may be a drug-resistant strain. The drug resistant strain of influenza
virus may be resistant to one or more drugs selected from the group consisting of:
10 aantadine, oeltamivir, rimantadine,zanamivir and the like. The drug resistant strain of

influenza virus may be a multi-drug resistant strain which may be resistant to a plurality
of drugs.

The oligonucleotide sequence may be between 13 and 35 linked nucleotides in length
15 and may comprise at least 70% sequence identity to any of the sequences selected
from the group consisting of SEQ ID NO:1 to SEQ ID NO:19. A skilled person will
appreciate that a given primer need not hybridize with 100% complementarity in order
to effectively prime the synthesis of a complementary nucleic acid strand in an
amplification reaction. A primer may hybridize over one or more segments such that
20 intervening or adjacent segments are not involved in the hybridization event, (e.g., for
’ example, a loop structure or a hairpin structure). In particular, the sequence of the
oligonucleotide may have 80%, 85%, 90%, 95% or 98% sequence identity to any one
of the sequences selected from the group consisting of SEQ ID NO:1 to SEQ ID
NO:19. '
25
An extent of variation of 70% to 100%, or any range therewithin, of the sequence
identity is possible relative to the specific primer sequences disclosed. Determination of
sequence identity is described in the following example: a primer 20 nucleotides in
length which is identical to another 20 nucleotides in length primer having two non-
30 identical residues has 18 of 20 identical residues (18/20 = 0.9 or 90% sequence
identity). In another example, a primer 15 nucleotides in length having all residues
identical to a 15 nucleotides segment of primer 20 nucleobases in length would have

15/20 = 0.75 or 75% sequence identity with the 20 nucleotides primer.



Reverse Prinmer, 477:H1s142R (5'-3") TTTGACACTTTCCATGCAC 8 Swi ne-Origin HINL
Set B, 5 -ACGCCTGCTTTGAAACCAC-3' 9 WD 2011/008171PCT/ SG2010/ 000263 15
Probe, 4A80k42WogFhuor escent dye) (Quencher) SET 4 SeavomaiG2eibNdg265-or war d
Primer, 468:HLh218F (5' -3 ) CCTGTTATGCACATTTACAGC 10 Seasonal HLN1, Reverse
Primer, 469: HLh218R (5' - 3' ) CTAAGATCCACCCGGCAAC 11 Seasonal HLN1, Probe,

11

Percent homology, sequence identity or complementarity, can be determined by, for
example, the Gap program (Wisconsin Sequence Analysis Package, Version 8 for
UNIX, Genetics Computer Group, University Research Park, Madison WI), using
5  default settings, which uses the algorithm of Smith and Waterman (Adv. Appl. Math.,
1981, 2, 482-489). A skilled person is able to calculate percent sequence identity or
percent sequence homology and able to determine, without undue experimentation, the
| effects of variation of primer sequence identity on the function of the primer in its role in
‘priming syntheéis of a complementary strand of nucleic acid for production of an

10  amplification product.

According to another aspect, the present invention provides at least one pair of
oligonucleotides comprising at least one forward primer and at least one reverse
primer, wherein the forward primer comprises, consists essentially of or consists of at
15 least one nucleotide sequence selected from the group consisting of SEQ ID NO:1,
SEQ ID NO:4, SEQ ID NO:7, SEQ ID NO:10, SEQ ID NO:13, SEQ ID NO:16,
fragment(s), derivative(s), mutation(s), and complementary sequence(s) thereof and
the reverse primer comprises, consists essentially of or consists of at least one
nucleotide sequence selected from the group consisting of SEQ ID NO:2, SEQ ID
20 NO:5, SEQ ID NO:8, SEQ ID NO:11, SEQ ID NO:14, SEQ ID NO:17, SEQ ID NO:18,

fragment(s), derivative(s), mutation(s), and complementary sequence(s) thereof.

According to another aspect, the present invention provides at least one set of

oligonucleotides comprising a pair of oligonucleotides according to any aspect of the
25  present invention and at least one probe.

The probe may comprise, consists essentially of or consists of the nucleotide sequence
from the group consisting of SEQ ID NO:3, SEQ ID NO:6, SEQ ID NO:9, SEQ ID
NO:12, SEQ ID NO:15 and SEQ ID NO:19, fragment(s), derivative(s), mutation(s), and

30 complementary sequence(s) thereof may be capable of binding to the amplicon.

The probe may be labeled with a fluorescent dye at 5' and 3' ends thereof, Examples of

the 5'-labeled fluorescent dye may include, but are not limited to, 6-carboxyfluorescein



472: HLh218P (Fl uorescent dye) 5'-CTAACAACTCGACCGACACTG 3" (Quencher) 12 SET
5 Seasonal H3N2, Forward Primer, 482:H3,1 16F (5'-3"') AATGACAACAGCACGGCAAC
13 SeasorwD 2biBMBs17iRever se Priner, 483:H3,1 16R (5'-3') TEAACCAEOHUAGE AGCATT
14 Seasonal H3N2, Probe, 484:H3,1 16U (Fl uorescent dye) _

5' - CCATGCAGTACCAAACGGAACEGA- 3' (Quencher) 15 SET 6 Flu B, Forward Priner,
494: B1 88F (5'-31) TTTGGAGACACAATTCGCCTA 16 Flu B, Reverse Prinmer 1,

495: B188R1 (5'-3') AAGCAKATAGAGGCACCA 12

(FAM), hexachloro-6- 'carboxyfluorescein (HEX), tetrachloro-6-carboxyfluorescein, and
Cyanine-5 (Cy5). Examples of the 3'-labeled fiuorescent dye may include, but are not
limited to, 5-carboxytetramethyirhodamine (TAMRA) and black hole quencher- 1,2,3
(BHQ-1,2,3).

The oligonucieotides of the present invention may be used in various nucleic acid
amplification techniques known in the art, such as, for example, Polymerase Chain
Reaction (PCR), Nucleic Acid Sequence Based Amplification (NASBA), Transcription-
Mediated Amplification (TMA), Rolling Circle Amplification (RCA), Strand Displacement

10 Amplification (SDA), thermophilic SDA (tSDA) or Ligation-Mediated Ampilification
(LMA). The oligonucleotides of the present invention may also be used in a variety of
methods known to one of ordinary skill in the art for direct detection of influenza A and
B without amplification through direct hybridization with viral nucleic acids, or to detect
DNA or RNA copies of viral nucleic acids, or their complements.

15
The oligonucleotide according to any aspect of the present invention may be used in a
method for the detection of influenza from either a clinical or a culture sample, wherein
the clinical samples may include but are not limited to, nasopharyngeal, nasal and
throat swabs as well as nasopharyngeal aspirates and washes. The clinical sample

20  may undergo preliminary processing prior to testing to allow more efficient detection of

‘ the viral nucleic acid. For example, the sample may be collected and may be added to

transport medium to stabilize the virus. Nasopharyngeal, nasal and throat swabs may
be added to a transport medium. Nasopharyngeal aspirates and washes may or may
not be stabilized by addition of transport medium. Once received at the testing

25 laboratory, the virus may be inactivated and lysed to liberate the viral RNA. The nucleic
acid may optionally then be extracted to remove potential inhibitors or other interfering
agents of later assay steps. To perform the methods of the invention, viral nucleic acids
may be mixed with components essential for specific detection of influenza A and/or
influenza B.

30
According to a further aspect, the present invention provides at least one amplicon

amplified from influenza using at least one forward primer and at least one reverse

primer according to any aspect of the present invention.



17 Flu B, (5'-3")AAGCAGATAGAGGCGCCA 18 WO 2011/ 008171PCT/ SG2010/ 000263 16
Reverse Prinmer 2 496: Bl 88R2 Flu B, Probe, 497:B188L (Fl uorescent dye)

5' - TCAAATWQTITIOOOACCRAAC- 3' (Quencher) 19 Tabl e 1. Fi vePpriSeeoloanesdr probe
sets for the detection of avian influenza A influenza A and/or human
influenza B. "Y" stands for nucleotide T, "K' stands for G| and "R’
stands for nucl eotide A G In one aspect, the present invention .
provides at |east one set of oligonucl®btides 5conprising: a forward priner
conprising, consisting essentially of or consisting of at |east one

nucl eoti de sequence of SEQ ID NO 1, fragnent(s), derivative(s), _

mut ati on(s), or conplenentary sequence(s) thereof; a reverse primer
conpri sing, consisting essent ially of or consisting of at |east 10one

nucl eoti de sequence of SEQ ID NO 2, fragnent(s), derivative(s),

mut at i on(’§§°°“ﬁ"r‘9 é%n%]eeﬁé?ﬁcér y‘esétﬁéﬂtcé‘("?)"t"?m@f@@fies ahdeast mf‘@bmetﬂmﬂppi si ng,

t lViaftitatiy e Présehie of l\RARSS quence
S B@gggzjr“?r@gat il ikt ot b gl S

sequence(%‘ mgFising the steps of:
(a) providing at least one biological sample;

(b) contacting at least one oligonucleotide, pair of oligonucleotides or set of
'oligonucleotides according to any aspect of the present invention, with at least one
nucleic acid in the biological sample, and/or with at least one nucleic acid extracted,
purified and/or a-mplified from the biological sample; and
10 (c) detecting and/or quantitating any binding resulting from the contacting in
step (b) whereby the influenza virus is present when binding is detected.

A_ccording to one aspect, the present invention provides at least one method of
amplifying influenza A and/or B virus nucleic acid, wherein said method comprises
15 carrying out a polymerase chain reaction using at least one forward primer according to

any aspect of the present invention and a reverse primer according to any aspect of the
present invention.

According to another aspect, the present invention provides at least one kit for the
20  detection of influenza A and/or B virus, the kit comprising at least one oligonucleotide,
| pair of oligonucleotides or set of oligonucleotides according to ahy aspect of the
present invention. The kit may be used by clinicians to detect human and avian
influenza viruses in patients that are afflicted with influenza symptoms. Such kit will
include one or more primer and probe sets for the detection of avian influenza A,

25 influenza A, or human influenza B.

The primer and/or probe sets for the detection of avian influenza A, influenza A, or
human influenza B may be found in Table 1.

30



15The set according to this aspect of the present
bi nding to and/or detecting influenza A virus froma sanpl e.

anot her aspeoioosive present
ol i gonucl eoti des conpri si ng:

essentially of or consisting of at
derivative(s),
WO 2011/ 008171PC® SG2010/ 000263 17 a reverse pri mer

| D NQO 4,

fragnment (s),
sequence(s) thereof;

i nvention provides at
a forward prinmer conprising,
| east. 20one nucl eoti de sequence of SEQ
mut ati on(s),

i nventi on may capabl e of
According to
| east POWSGIEN/006263

consi sting

or conplenentary

conprising, consisting essentially of or consisting of at |east one
nucl eoti de sequence of SEQ ID NO 5, fragnent(s), derivative(s),
mut ati on(s), or conplenentary sequence(s) thereof; and a probe conprising,
consi sting essentlﬁlqé of or consisting of g 'east one nuct ept de seguence
of SEQ ID NO 6 nt(s), derivative(s), °f#te%€on(s), or ¢ ary
sequence(s) thereof. The set acgording to this aspect of the
i nvent i op—ray—ecapable—oef—binrding—to—andlor—detectinginflu 5. The
i nfluenza A virus nay be HIN1 subt ypeSET 11 nf | uenza A virus. The influenza A
virus may be swine origin HIN1 subtype of Influenza 10A virus. According to
anot her ghlpdet, the present invetdidT TOTAANCGEGAGGTCEHIHNACGEASeH Of
oIigOnuclﬁghE §n&8ppr|5|ng a forward prinmer conprising, consisting
essenti al | or consisting of |at | east one nucl eoti de sequence of SEQ ID
NO 7, fr a@ﬂaﬁﬂ{ﬁ derivative(s) 15rrut ation(s), or conplenentary
sequence thereof—areverse pPraRi=conptt eonsisting—essent+al ly of
or consigsting of at |east one nuéf’ TFJ?CST%ET%*%' EFA%\@ NQZ;S
f ragnent ( BgverseePrimat,i ve(s), nutation(s), or conplenentary seqguience(s)
t her eof ; 9Q9A1 S probe conpr|i sing, consisting essentially|of or
consistlng of %ﬁ | east one 20nugl eoti de sequence of SEQ I D NO|9,
fragment (Blu,A derivative(s), nutats-CaC)TCAAAGCTBABEITE@CY' seqiignce(s)
t her eof . %Qﬁ set according to thi @Pas ect of the present invention nmay
capable p |nding to and/or det|é ﬁ’ hfluenza A virus. The|influenka A
Vi rus naySMbAkmﬁuﬁﬂmbbynmtaﬁﬂlnfluenza A virus. The influenza|A virus|my
be sw nerer+gir—HINL—subtype—of HnfHuenza
SET 2

Swine-Origin “HINT  Set A, (5'-3')YGGCTGCTTTGAATTTTACCAC 4

Forward Primer,

470:H1s138F .

Swine-Origin  HIN1 Set A, | (5'-3") TGTTGATTCCAGCTTTACCC 5

Reverse Primer,

471:H1s138R

Swine-Origin H1N1 Set A, 5-GCGATAACACGTGCATGGAAAGT-3' | 6

Probe, (Quencher)

475:138P (Fluorescent dye)

SET 3

Swine-Origin  HIN1 Set B, | (5'-3') AACTTTGGACTACCACGA 7

Forward Primer, '

476:H1s142F

Swine-Origin  HIN1 Set B, | (5-3"\TTTGACACTTTCCATGCAC 8

Reverse Primer,
477:H1s142R

Swine-Origin H1N1 Set B,

5'-ACGGCTGCTTTGAATTTTACCAC-3' |9
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(5'-3) TGAACCAGCTCAGTAGCATT 14
483:H3,116R

Seasonal H3N2,
Probe,
484:H3,116U (Fluorescent dye)

(s),

and

| eakt one

5'-CCATGCAGTACCAAACGGAACGA-3'
(Quencher)

15

SET 6

Flu B,

Forward Primer,
494:B188F

Flu B,

Reverse Primer 1,
495:B188R1

Flu B,

(5'-3)TTTGGAGACACAATTGCCTA 16

(5'-3')YAAGCAKATAGAGGCACCA 17

(5'-3'YAAGCAGATAGAGGCGCCA 18




or conpl enmentary sequence(s) thereof. The set according to this aspect of
the present invention may capabl e of binding to and/or detecting influenza
B virus. woeordioggit o one aspect, the present inventionpprocieemoess| east
one nethod of 15 anplifying influenza virus nucleic acid, wherein said

met hod conprises carrying out a polynerase chain reaction using the

ol i gonucl eoti des according to any aspect of the present invention. The

met hod according to any aspect of the esent invention may further
conprise a 20 step of mxing an internal nolecule (1C) and a probe specific
to the 1C with the biological sanple. The use of the I C may inprove the
efficiency of the influenza diagnosis increasing the accuracy of results.

It is supRevdreslPtimat 2t he sanme W[IT be nore readi Ty understood througt
reference4%£ 25f ol | owi ng exanpl es which are provided by way of
illustrati are not intended to be limting of the present i nvention.

WD 2011/ PBRE[IPCIT SGZ0T07 000263 | 20T EXANTFEF TS EBT e cRARE & ut-ar i ot ogy
techni ques known in the art and|not specifically described were generally
fol | oned| B¥P8escri bed in Sanbr ookQUeRFMROssel , Mol ecul ar C oning: A

Labor at of yoMBNgRL (Fiderdsdemidyengs | Har bor Labor at ory, New York (2p01). EXAMPLE
1 " Havilng-now generally descrilbed the invention, the sane will be nbre
readi |y 10ehedr 5V #EMeR PBNIGH Probe setsnior theodeteetionaiflavisnrinfiusnaanl edluetrach ar e
provi ded Ryam&dr Rimdr ihisdrizate. o siamds \%‘?ﬂu&%tndé’éﬁnd@dst%ﬁ)dﬁg brf‘};ﬁég g of the
present invention. 4-plex detection Fluorescent probe

one- st ep HANASIRT MEleqsiderAdBred with t he Super ScriptTm |11 RT/Platinuie Taq
M x (catal og no. 11732-20, Invitrogen, 15 USA) in a 25-pl reaction volune
cont ai ni ngy, gndRp&dt, HNALSRBR RwehtRnl f r , each
prinmer_at a fi naF conceﬁtratl on c}gﬁopm'dgﬁﬂéa}nlggg Pﬁéf%é{ 6%?&%@55]@%'{)“%3?@
concert ra?‘?’B‘Pf'stHTg 0.1pMin a thermal cycler. Thermal cycling was perforned
by Stratagene Mk3000P (Stratagene, La Jolla, USA). Fluorescence detection
was then read atfordafd phivet Bomhpridiey @dhsikti SR pri ner
20 pairs inol uded ALABETE (S0 DS (% B inil ol r"ggt"é%?ﬁ?{e%g?
H1s142F/ R ( SEQPTD Msleptidad S‘EG”PB Nb%EQeéBecN Vel fya)gmmcsmaeﬂvato/s@g ID

NO 13 and SEQ mitaieht# dr@&ﬂ@%ﬁe%ﬁryieq@hée(}%}%ﬁéd?l R2 (SEQ ID NO 16, SEQ ID
NGO 17 and SEQ I D NGO 18 respectively) our correspondi ng fl uorescent
probes included Al45- FANI Wg | D NCYSE H1s142- HEX (SEQ I D 25 NO 9)

H3- 116- Cy5 (SED'PYSFIEPABST SRIPEsiRk cpRpgtingseesantallptien consistingsef at lﬁ»‘@étne
Mc300@P ( St rat&gﬁn@cld@déobé@;enU&Abf vwgeQugpd Ndh ﬁ%é&{s!) OWeRGatReSs and
condi ti ons: rever anscri |on at 55C for 10 min; initial activation of
Pl ati num Taq DN)!{%BV{? &8P Qﬂ% pequepce(sythereqfandouwed by 42 cycl es of :

denaturation at 95C for 17s, annealing at 55C for 31s, and extension at 68C
for - a probe comprising, consisting essentially of or consisting of at least one

nucleotide sequence of SEQ ID NO:3, fragment(s), derivative(s), mutation(s), or

complementary sequence(s) thereof.

15 The set according to this aspect of the present invention may capable of binding to
and/or detecting influenza A virus from a sampile.

According to another aspect, the present invention provides at least one set of
oligonucleotides comprising:

- a forward primer comprising, consisting essentially of or consisting of at least
20 one nucleotide sequence of SEQ ID NO:4, fragment(s), derivative(s),

mutation(s), or complementary sequence(s) thereof;



WO 2011/ 008171PCT/ SG2010/ 000263 21 32s. Fluorescent data collection point
was placed on 55C pl ateau annealing step of each cycle. RT-PCR was carried
out on theofollwi7mg sanpl es. 51. Swine-like HL NL, PuripCirad26Wbo@xsract ed
from A/ Auckl and/ 3/ 2009 HL N1 swine |ike influenza by WHO, Australi a.

(-5): 10-5 dilution, (-6): 10-6 dilution, (-7); 10-7 dilution fromthe
stock. 2. H3N2, Purified RNA extracted froma patient. (-2): 10-2 dilution,
(-3): 10-3 dilution. 103. Flu B, Purifled RNA extracted fromvirus stock
obt ai ned from ATCC, VR-786. (-5):10-5 dilution, (-6): 10-6 dilution. 4.
NTC, Water. The results are shown in Table 2. The cycle threshold (C) was
pl otted agai nst the nunber of cycles and shown Figure 1. 1 Fl uA(FAM

Thr eshol d: 1000a GevdiséSgtinengomBrsing, LohkEig Ebs@shn) ok orlQPRisHRY Bbf Seidakng:  8X
FI uB( TexRD) one nucleotide sequence of SEQ ID NO:5, fragment(s), derivative(s),

mutation(s), or complementary sequence(s) thereof; and

- a probe comprising, consisting essentially of or consisting of at least one
5 nucleotide sequence of SEQ ID NO:6, fragment(s), derivative(s), mutation(s), or

complementary sequence(s) thereof.

The set according to this aspect of the present invention may capable of binding to
and/or detecting influenza A virus. The influenza A virus may be HIN1 subtype of

Influenza A virus. The influenza A virus may be swine origin H1N1 subtype of Influenza
10 A virus.

According to another aspect, the present invention provides at least one set of
oligonucleotides comprising:

- a forward primer comprising, consisting essentially of or consisting of at least.
one nucleotide sequence of SEQ ID NO:7, fragment(s), derivative(s),

15 mutation(s), or complementary sequence(s) thereof:

- a reverse primer comprising, consisting essentially of or consisting of at least
one nucleotide sequence of SEQ ID NO:8, fragment(s), derivative(s),

mutation(s), or complementary sequence(s) thereof; and

- a probe comprising, consisting essentially of or consisting of at least one
20 nucleotide sequence of SEQ ID NO:9, fragment(s), derivative(s), mutation(s), or

complementary sequence(s) thereof.

The set according to this aspect of the present invention may capable of binding to
and/or detecting influenza A virus. The influenza A virus may be H1N1 subtype of

Influenza A virus. The influenza A virus may be swine origin H1N1 subtype of Influenza
25  Avirus. o '

According to another aspect, the present invention provides at least one set of
oligonucleotides comprising:
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- a forward primer comprising, consisting essentially of or consisting of at least
one nucleotide sequence of SEQ ID NO:10, fragment(s), derivative(s),

mutation(s), or complementary sequence(s) thereof;

- areverse primer comprising, consisting essentially of or consisting of at least
one nucleotide sequence of SEQ ID NO:11, fragment(s), derivative(s),

mutation(s), or complementary sequence(s) thereof; and

- a probe comprising, ‘consisting essentially of or consisting of at least one
nucleotide sequence of SEQ ID NO:12, fragment(s), derivative(s), mutation(s),

or complementary sequence(s) thereof.

The set according to this aspect of the present invention may capable of binding to
and/or detecting influenza A virus. The influenza A virus may be H1N1 subtype of

Influenza A virus. The influenza A virus may be seasonal H1N1.

According to one aspect, the present invention provides at least one set of
oligonucleotides comprising:

- a forward primer comprising, consisting essentially of or consisting of at least
one nucleotide sequence of SEQ ID NO:13, fragment(s), derivative(s),

mutation(s), or complementary sequence(s) thereof;

- a reverse primer comprising, consisting essentially of or consisting of at least
one nucleotide sequence of SEQ ID NO:14, fragment(s), derivative(s),

mutatioh(s), or complementary sequence(s) thereof; and

- a probe comprising, consisting essentially of or consisting of at least one
nucleotide sequence of SEQ ID NO:15, fragment(s), derivative(s), mutation(s),

or complementary sequence(s) thereof.

The set according to this aspect of the present invention may capable of binding to
and/or detecting influenza A virus. The influenza A virus may be H3N2 subtype of
Influenza A virus. The influenza A virus may be swine origin H3N2 subtype of Influenza
A virus.
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According to another aspect, the present invention provides at least one set of
oligonucleotides comprising:

a forward primer comprising, consisting essentially of or consisting of at least
one nucleotide sequence of SEQ ID NO:16, fragmenti(s), derivative(s),

5 .mutation(s), or complementary sequence(s) thereof;

- a reverse primer comprising, consisting essentially of or consisting of at least
| one nucleotide sequence of SEQ ID NO:17 or SEQ ID NO:18, fragment(s),

derivative(s), mutation(s), or complementary sequence(s) thereof; and

- a probe comprising, consisting essentially of or consisting of at least one
10 nucleotide sequence of SEQ ID NO:19, fragment(s), derivative(s), mutation(s),
or complementary sequence(s) thereof.

The set according to this aspect of the present invention may capable of binding to
and/or detecting influenza B virus.

According to one aspect, the present invention provides at least one method of
15 amplifying influenza virus nucleic acid, wherein said method comprises carrying out a

polymerase chain reaction using the oligonucleotides according to any aspect of the
present invention.

The method according to any aspect of the present invention may further comprise a
20 step of mixing an internal molecule (IC) and a probe specific to the IC with the

biological ‘sample. The use of the IC may improve the efficiency of the influenza

diagnosis increasing the accuracy of results.

It is submitted that the same will be more readily understood through reference to the
25 following examples which are provided by way of illustration, and are not intended to be
limiting of the present invention.
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EXAMPLES

Standard molecular biology techniques known in the art and not specifically described
were generally followed as described in Sambrook and Russel, Molecular Cloning: A

5 Laboratory Manual, Cold Springs Harbor Laboratory, New York (2001).

EXAMPLE 1

Having now génerally described the invention, the same will be more readily
10 understood through reference to the following examples which are provided by way of

illustration, and are not intended to be limiting of the present invention.

4-plex detection

Fluorescent probe based real-time one-step RT-PCR was performed with the
SuperScript™ Il RT/Platinum® Taq Mix (catalog no. 11732-20, Invitrogen,
15 USA) in a 25-pl reaction volume containing 2.5ul of RNA sample, four pairs of
forward/reverse primers, each primer at a final concentration of 0.15 pM and all
four probes at final concentration of 0.1uM in a thermal cycler. Thermal cycling
was performed by Stratagene Mx3000P (Stratagene, La Jolla, USA). Fluorescence
detection was then read at each cycle to reveal the positive sampies. The four primer
20 pairs included A145F/R (SEQ ID NO:1 and SEQ ID NO:2 respectively),
H1s142F/R (SEQ ID NO:7 and SEQ ID NO:8 respectively), H3-116F/R (SEQ ID
NO:13 and SEQ ID NO:14 respectively), and B188F/R1,R2 (SEQ ID NO:16,
SEQ ID NO:17 and SEQ ID NO:18 respectively). The four corresponding
fluorescent probes included A145-FAM (SEQ ID NO:3), H1s142-HEX (SEQ ID
25 NO:9), H3-116-Cy5 (SEQ ID NO:15) and B188-TxRd (SEQ ID NO:19). |

The Stratagene Mx3000P (Stratagene, La Jolla, USA) was used with the following
steps and conditions: reverse transcription at 55°C for 10 min: initial activation of
Platinum Taq DNA polymerase at 95°C for 2.5 min, followed by 42 cycles of:

denaturation at 95°C for 17s, annealing at 55°C for 31s and extension at 68°C for



No & No & No & WD 2011/008171PCT/ SG2010/ 000263 22 NO 7, SEQ I D NO 8,
SEQ ID NO 13, SEQ ID NO 14, SEQ ID NO 16, SEQ ID NO 17 and SEQ I D NG 18.
EXAMPLE 2wblkeiid@spmi ner pair (SEQ ID NO 4 and SEQ | D Nech)schern/ogelkss

el ectrophoresi s 5Monopl ex one-step RT-PCR was perforned with enzyne

m xture, SuperScript(r) Ill Platinun(r) One-Step qRT-PCR Kit (Cat. No:
11732-20) containing a prinmer pair, H1s138 priner pair (i.e. SEQ ID NO 4
and SEQ ID NO 5). PCR products were arill ysed by Ethidium bronide - agarose
gel el ectrophoresis. A PCR was carried out with the follow ng sanples: 101.
Swi ne-1ike HLNL, Purified RNA extracted from A/ Auckl and/ 3/ 2009 HIN1 sw ne
i ke influenza by WHO, Australia. (-6): 10-6 dilution fromthe stock; 2.
Patient s3mpFRBresanst data NolttibN @of® NdsOplacdbbbess°G %téﬁ?ﬁhﬁéali%"st%ﬁ@f\’m In
Table 3. The results of the electrophoresis is shown in Figure® 15 2. The
expect ed F¥AFYACof PCR product is 138 bp. As can be seen in Figure 2, the
primers are specific to the target and resulted in a 138 bp band for the
positive control and sone patients' sanples. WD

2011/ 0081 520101990703, 23 FipesLed el ont: 1380p Lane

5 1. Swine-like H1N1, Purified RNA extracted from A/Auckland/3/2009 H1N1 swine
like influenza by WHO, Australia.

(-5): 10°° dilution, (-6): 10 dilution, (-7); 107 dilution from the stock. -
2. H3N2, Purified RNA extracted from a paﬁent.
(-2):- 102 dilution, (-3): 107 dilution.
10 3. Flu B, Purified RNA extracted from virus stock obtained from ATCC, VR-786.
(-5):107 dilution, (-6): 10 dilution.
4. NTC, Water.

The results are shown in Table 2. The cycle threshold (Ct) was plotted against the

number of cycles and shown Figure 1.

FluA(FAM) Hisw(HEX) FluB(TexRD) H3N2(CY5)
Threshold:1000 Threshoid:1000 Threshold:600 Threshoid: 1000
Gain Setting: 8X Gain Setting: 8X Gain Setting: 4X Gain Setting: 4X
Well Name _Ct(dR) L Ct(dR) Ct (dR) Ct (dR)
SWHINI(-5) | = s S S epging e No Ct No Ct
SWHINI (-6) 3252 No Ct No Ct
SwHINI (-7} § No Ct No Ct
FluB (-5) No Ct DR, - No Ct
FluB (-6) No Ct . T32:56 - No Ct
H3N2(-2) No Ct No Ct - .26.94
H3N2 (-3) ‘No Ct No Ct 3075
NTC No Ct ) No Ct No Ct
NTC No Ct No Ct No Ct

15
Table 2. Results of RT-PCR using primers of SEQ ID NO:1, SEQ ID NO:2, SEQ ID



Sampl e Result Stratagene 4-plex 1 100bp | adder Neg control Neg 3)
Swine HL le 1 Pos 4 |l'elt,.<1. Neg.. Neg ,5-- Neg
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NO:7, SEQ ID NO:8, SEQ ID NO:13, SEQ ID NO:14, SEQ ID NO:16, SEQ ID NO:17
and SEQ ID NO:18.

EXAMPLE 2
H1s138 primer pair (SEQ ID NO: 4 and SEQ ID NO:5) for gel electrophoresis

5 Monoplex one-step RT-PCR was performed with enzyme mixture, SuperScript® i
Platinum® One-Step qRT-PCR Kit (Cat. No: 11732-20) containing a primer pair,
H1s138 primer pair (i.e. SEQ ID NO:4 and SEQ ID NO:5). PCR products were
analysed by Ethidium bromide - agarose gel electrophoresis.

A PCR was carried out with the following samples:

10 1. Swine-like H1N1, Purified RNA extracted from A/Auckland/3/2009 H1N1 swine
like influenza by WHO, Australia. (-6): 10 dilution from the stock:

2. Patient samples; and
3. Negative control, Water.

The results are shown in Table 3. The results of the electrophoresis is shown in Figure
15 2. The expected length of PCR product is 138 bp. As can be seen in Figure 2, the
| primers are specific to the target and resulted in a 138 bp band for the positive control

and some patients’ samples.



Neg -6.") P.t.lellt Pos S 'ne HL 7-) hat.= Pos Swine HL 83 . Pos Swi ne Hl
g ) aer, Pos &nne .H1 . 210 Swine Hl 10-6 Pos -1-.1
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- Expected weight: 138bp ~ -

.’} Stratagene

Lane {Sample .. |Result| 4-plex

11 100bp ladder ]

2 Neg conirol Neg

13) |swine H110° | Pos e

4 : | pazient 1. Neg E Neg o
45 - . pmzenr . .-Neg 1 Neg
46} e ‘Pos- ;| SwineH1 -
U7/ I e | Pos | Swine Rt
(18} =ff =~ e~} -Pos. .| Swine.H1 -
1 ENEE Fatient A -Pos | ‘SwineH .

10 -|SwineH110° | Pos | ~ =
111 AN | I Batzent Neg 1 Nei ’
3_2 S © patiene i [\Leg . NES .
: (13 patient’ '} ~Pas - | ‘Swine'Hi
(14) Al v eesen T E}  Pos | SwingH1 -
SA5) . flF  ssee. i} 'Pos | Swine'H1
ATBY. <fl - rauiens - ). Pos. | ‘Swine'H1 -
17 .|100bpladder |: = i

Table 3. The electrophoresis and 4-plex (as in Example 1) results of patients samples.

4-plex RT-PCR as explained in Example 1 was used on the same patients’ samples.
The results are shown in Table 2. As can be seen, the results of the electrophoresis
S  corresponds with the results of the 4-plex RT-PCR as patients’ samples that were

positive in Figure 2 (i.e. showing a 138bp band), were confirmed to have swine origin
H1N1.

REFERENCES

10 Sambrook and Russel, Molecular Cloning: A Laboratory Manual, Cold Springs
Harbor Laboratory, New York (2001).

Smith and Waterman Adv. Appl. Math., 1981, 2, 482-489.
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CLAIMS

. An isolated oligonucleotide comprising at least one nucleotide sequence selected

from the group consisting of: SEQ ID NO:1 to SEQ ID NO:19, fragment(s),
derivative(s), and complementary sequence(s) thereof.

. The oligonucleotide according to claim 1, wherein the oligonucleotide sequence is

between 13 and 35 linked nucleotides in length and comprises at least 70%
sequence idéntity to any one of SEQ ID NO:1 to SEQ ID NO:19.

. An isolated oligonucleotide consisting of at least one nucleotide sequence selected

from the group consisting of SEQ ID NO:1 to SEQ ID NO:19, fragment(s),
derivative(s), and complementary sequence(s) thereof.

. The isolated oligonucleotide according to any one of claims 1 to 3, wherein the

oligonucleotide is capable of binding to and/or being amplified from Influenza A
and/or B virus.

. A pair of oligonucleotides comprising at least one forward primer and at least one

reverse primer, wherein the forward primer comprises at least one nucleotide
sequence selected from the group consisting of SEQ ID NO:1, SEQ ID NO:4, SEQ
ID NO:7, SEQ ID NO:10, SEQ ID NO:13, SEQ ID NO:16, fragment(s), derivative(s),
and complementary sequence(s) thereof and the reverse primer comprises at least
one nucleotide sequence selected from the group consisting of SEQ ID NO:2, SEQ
ID NO:5, SEQ ID NO:8, SEQ ID NO:11, SEQ ID NO:14, SEQ ID NO:17, SEQ ID

NO:18, fragment(s), derivative(s), and complementary sequence(s) thereof.

. A pair of oligonucleotides comprising at least one forward primer and at least one

reverse primer, wherein the forward primer consists of at least one nucleotide
sequence selected from the group consisting of SEQ ID NO:1, SEQ ID NO:4, SEQ
ID NO:7, SEQ ID NO:10, SEQ ID NO:13 and SEQ ID NO:16, fragment(s),
derivative(s), and complementary sequence(s) thereof and the reverse primer
consists of at least one nucleotide sequence selected from the group consisting of
SEQ ID NO:2, SEQ ID NO:5, SEQ ID NO:8, SEQ ID NO:11, SEQ ID NO:14, SEQ

p. .



100bp | adder - Table 3. The el ectrophoresis and 4-plex (as in Exanple 1)
results of patients sanples. 4-plex RT-PCR as explained in Exanple 1 was
used on twe wamespati ents' sanples. The results are showgTisG2i@bb@c2. As
can be seen, the results of the electrophoresis 5 corresponds with the
results of the 4-plex RT-PCR as patients’' sanples that were positive in
Figure 2 (i.e. showng a 138bp band), were confirnmed to have swine origin
H1N1. REFERENCES 10Sanbr ook and Russel25 Mol ecul ar C oning: A Laboratory
Manual , Col d Springs Harbor Laboratory, New York (2001). Smith and Waternman
Adv. Appl. Math., 1981, 2, 482-489. 24 CLAIMS 1. An isol ated

ol i gonucl eoti de conprising at |east one nucl eoti de sequence sel ected from

the group cobDsiND:ing SEQ BEQNON NGrdgrnentthiQ ddaviiveld), ERRIBBAbIESENtary
5derivative§ssé, angﬁiongl enentary sequence(s) thereof. 2. The

ol i gonucl eotPAYREEIMARY to clai m 1, wherein the ol i gonucl eoti de sequence
I s between 13 and 35 |inked nucleotides in |length and conprises at |east

70% sequence baienf bItgpngdeatm,escm;mm‘sin%lfé@ l%é%lt ek EEoMrcSE@nlleDalt#@gﬂ-%ast c?nen'g\g
i sol ated ol i gonucl eot i cansi stin .at | east one_ nucl eotide seque
sl ected 10FPOHTS REGHJUSEBIES A BITSEesTPASRe SEQ ADSHD) ) oaments)

fragment (s) dededtive@) ‘oe(omplénentagMebqu@itedd)y thepsticasE (e  heike0hrimédr The

i solated oli gonucl egé- 3@ l\i&%ﬁdi n t?—é S‘Qﬁl one of clains 1 to 3, wherein the
ol i gonucl| eotPOEMPE 9 1'8-61 "BYRENYY: PYVaR(Br CbeREieRRpIaTY PRarenFYR

I nfl uenza Atmerdéfor B virus. 155. A pair of oligonucleotides conprising at

| east one forward priner and at |east one

8. The pair of oligonucleotides according to claim 7, capable of binding to and/or being

ampilified from Influenza A virus.

10 9. A set of oligonucleotides corhprising a pair of oligonucleotides according to either
claim 7 or 8 and at least one probe comprising the nucleotide sequence of SEQ ID

NO:3, fragment(s), derivative(s), or complementary sequence(s) thereof.

10. A pair of 6Iigonucleotides comprising at least one forward primer and at least one

reverse primer, wherein the forward primer comprises at least one nucleotide

15 sequence of SEQ ID NO:4, SEQ ID NO:7, fragment(s), derivative(s), and

complementary sequence(s) thereof and the reverse primer comprises at least one

nucleotide sequence of SEQ ID NO:5, SEQ ID NO:8, fragment(s), derivative(s),
mutation(s), or complementary sequence(s) thereof.

11. The pair of oligonucleotides according to claim 10, wherein the forward primer
20 comprises SEQ ID NO:4, fragment(s), derivative(s), or complementary sequence(s)
thereof and the reverse primer comprises SEQ ID NO:5, fragment(s), derivative(s),

or complementary sequence(s) thereof.

12. The pair of oligonucleotides according to claim 10, wherein the forward primer
- comprises SEQ ID NO:7, fragment(s), derivative(s), or complementary sequence(s)
25 thereof and the reverse primer comprises SEQ ID NO:8, fragment(s), derivative(s),

or complementary sequence(s) thereof.

13. The pair of oligonucleotides according to any one of claims 10 to 12, capable of

binding to and/or being amplified from Influenza A virus.



reverse prinmer, wherein the forward prinmer conprises at |east one

nucl eoti de sequence selected fromthe group consisting of SEQ ID NO 1, SEQ
| D NO 4, wBQoiidosi217, SEQ I D NO 10, SEQ I D NO 13, SEQ | PCROG2610/000263
fragnent(s), derivative(s), and conplenmentary sequence(s) thereof and the
reverse primer conprises at |least 20 one nucl eotide sequence selected from
the group consisting of SEQID NO 2, SEQID NO5, SEQID NO 8, SEQ ID

NO 11, SEQ ID NO 14, SEQ ID NO 17, SEQG6D NO 18, fragnent(s),
derivative(s), and conpl enentary sequence(s) thereof. 6. A pair of

ol i gonucl eotides conprising at |east one forward priner and at |east one
reverse primer, wherein the forward priner consists of at |east one

nucl eot i de4. T3 SeROsfen @n&@dﬁeé@dcé I NG 1,
SEQ 1D NG 4, i o Ny ik o ' Qo TP GPRE! Bk Filelea Bk b,
fragment (s), H WWH%@’%@“G”@]&VEH%I enentary sequence(s) thereof and the
reverse prinmer consists of at |east one nucl eotide sequence selected from
the group18.0mei phirng 6ligoMRR4AtidebQctor té [2ithe} aimEs [P Np. %her%ﬁ@tlll@

NO 11, SEQ I.D, NO 1@, ,SEgr VWO 2011/ 008171PCT/ SGZOlO/ 000263 25 1D NO 17, SEQ
I D NO 18 fré’?ﬁ@ﬁﬁ VIrUg) S §W)0% PU@(‘§51N1a'5r‘t‘9tY@6r?E)M§'Hﬁﬁ¥aa4\9”r§%quence(s) t her eof .
7. A pair of oligonucleotides conprising at |east one forward prinmer and at

| east %Hne1s. W@ét&ﬁ ofgdniieleotiddtedophpiisinge Hair ngorﬂi’dléﬂﬁﬁeé}gmrﬂlﬁﬁ% i NO 1,
fragment(s), F v bl veg é%or conpl enent ary sequence(sz? her eof "and t he
reverse priMe ﬁﬁ fad al [5aRicPne Probs giRBIYisieg, the durkeatide, sgaypnce pf

conpl enent arSEG elgu aIe® (&) SEQeI®ai0:98 fraifenka), rdé}fvaﬂ\l/é(gpw%&%lb%ﬁt
according to cl ai m(%wrg&abl e of bindi ng to and/or bei ng anplif ’rom

| nfl uenza ASFAPEE set of oligonucl eotides conprising a pair of
ol i gonucl eotides according to either claim7 or 8 and at |east one probe

conpri si ngy. tmgetmﬂollgmumdetxmwmmemgfa p%ﬁ@f'o%é#@c%oglaééigéﬂ%mlﬁéb claim 11
f hereo ir_of

derivative( | ene

ol i goﬂ(Lcl eot‘% 8e @3%”8?%@5 ?9 ?l%(’WG'FﬁEﬁ‘ed SpAveRSe ‘éfn§E@t ID N6, one
reverse pri rfegment(e); eewanhe(sj,wrwmdleﬁwn@ys gs?ﬂwe?éof.l east one

nucl eoti de 15 sequence of SEQ ID NO 4, SEQ | fragnment (s),

derivati v% conm nta t hereof and the reverse priner

d uenc
conpri ses at'a2 ?%té)z '%C’ﬁ'g e@oct 'SS“ ‘éc’%ﬁo%\‘f’ ofigeesogrdingig qlannig g,
fragrrent(s) andeat leatstl g Ep)obem:bmbrmng the rmuecsmaalssa@emoaraf SEQUANGRD:S)
r of .ol i gonucl epoti des accor di to cI aim 10, wherein

t her eof . ;5 o (: g

t he forvvard 15 |mar 8 WAL S5 COmPeMSNIgH seduengs derivative(s), or
conpl ement ary sequence(s) thereof and the reverse prl msr corrpri ses SEQID
NO 5, 15 r ag®efnpéis pf olianuviediides(®mprisingcal rigdst waa femwars pamenand a) ldabesmof . 12.

The pair of c d|n toclaiml erei he forward
pri mer conprrlg\ééerggg%gf%;qﬁ%qﬁ tﬁ% fog‘ﬁ (rge)r coH‘é’F'F%gFQe\A@ '){18 12’1' %@%’Hﬁméﬁent ary
sequence(s) @BIVMB/BGH)f oancbnpiemestaer seqpericety) thergufi s6s tSEQek/é}sblOpﬂmer
fragnment (s | enent ary (s) ther

2011/ 008(17)1I§8$fpr§ §F§éo%3ﬂ@6?€m'aﬁﬁbe" 811 dsrvaivetn %3 i efRM %’é‘ea*@ﬁyorm ng
to claim13 Seﬂhe‘ntm(s) theveofi nf | uenza A virus i s HINL subtype of Influenza A
virus.

20  20. The pair of oligonucleotides according to claim 19, capable of binding to and/or
being amplified from Influenza A virus.

21. The pair of oligonucleotides according to claim 20, wherein the influenza A virus is
seasonal H1N1 subtype of Influenza A virus.

22. A set of oligonucleotides comprising a pair of oligonucleotides according to any one
25 of claims 19 to 21 and at least one probe comprising the nucieotide sequence of

SEQ ID NO:12, fragment(s), derivative(s), or complementary sequence(s) thereof.



15. The pair of oligonucleotides according to either claim 13 or 14,
wherein the influenza A virus is swne origin HLN1 subtype of Influenza A
virus. 16woAosaiosofi ol i gonucl eotides conprising a pair etreichgonueksgoti des
according to any one of clainms 10 to 15, and at | east one probe conprising
t he nucl eotide sequence of SEQID NO 6 or SEQ ID NG 9, fragnent(s),
derivative(s), or conplenentary sequence(s) thereof. 17. A set of

ol i gonucl eoti des conprising a pair of &igonucleotides according to claim
11 10and at | east one probe conprising the nucl eoti de sequence of SEQ I D
NO 6, fragment(s), derivative(s), or conplenmentary sequence(s) thereof. 18.
A set of oligonucleotides conprising a pair of oligonucleotides according

to claim22 /apd.r at olioRatlcOmRs MERieSdt RGhe of
SEQ 1D NG 9, {ragrent (s). dert v"é??'vse e i ORRYCHAR! LfE oF RAEBAE

ra
thereof . 1518" W gBﬁm? d‘fheé?'i‘% W@Stﬁrtﬂ‘&' conmpiees SEQ &t NPk frapment(ek war d

primer and aferiv&tivels)o e dEdi‘N émentd e e rR@r
conprises SEQ I D N(CS)E%EP {Fggnen?zi Wé té?rlv&\)&g{)l :&/He?e(rééé? a;(])(? t@%n%vgl%rr:?gpgr
t

sequence(s) TCHPIEST rAgMER(E). c SIRBVaiveEs)SES | comuementary
fragmest (s) ,seg@éncend)iteésf) . or conpl ementary sequence(s) thereof. 2020. The
pair of oI i gonucl eoti des according to claim 19, capable of binding to

and/ or glg nEaI i f#ced from | @fl uenza A virus. 21. The pair. of

ol i gonucl et gYapnHgleplres| aGRIdNg toukiainaiZs, tcﬁéamﬁqu (inding ® and/gs i s
seasonal Hll‘twelr@tmhmmed abml IRfllidieB 2aviddsvi rus. 22, A set of oligonucl eoti des
conprising a pair of oligonucleotides according to any one 25of clains 19

to 21 and | east .one i ng the nucl eotide sequence of SEQ ID
NO. 12, %%r@?t‘taé)“ 0&8?’9%2%‘%?9 r@? %Pg ?%ﬁ*ﬁ!"é@énwawns@auﬁh@@{%ﬁ wME iEOf .
WO 2011/ 008 kséasnbl BQJs%@ﬁQBBﬁhﬂB&nz%SA vifugpai r of ol i gonucl eoti des

conpri si ng at least one forward priner and at | east one reverse priner,

wher ej r me ri ses NO. 1 fragment (s),

der i v1a i ve? !g getW?Ofdj%rﬂ')’FISPr{i %‘%ﬁﬁ‘g@n‘&& %#%“QH 'dsﬂacqqﬁ@ns /NS i mer
conpri ses SEDcldnOB 14, 25faraga‘ell&bétsdne ﬂ@bé%ﬁpY@h@)the Alcleord SSRRhAE Yo
53equence(s)séé1§5ﬁl§{ % g,gs L onuc| eoti des according to claim
23, capabl e (i) rtagmfﬂ Pl PG Yl%(s r?gFP’F’P ety SeqHaNGREy Biereasi r us.
25. The pair of oligonucleotides according to claim 24, wherein the

i nf | uenza2A Arpaiusf pligopedisolitss dd&hlﬁ‘ismgtﬁtyéﬁst @he lfodware pamePaid GtastlOd. A

set of olig air of oli |des according to
any one of 3?‘2&9%7%?8%%%@% [r\g? gf?'f“%ﬁ@"}?f'%%ggéﬁb i 10q TrEgrEeRi®) eot i de
sequeTﬁ:e( o; @E@tlv@(slNOojLSconhplalgHBhan( s)aqueiwe(slwatheva{fsénd Ghe CRVBIsE WBﬁr}néf y
sequence(s cl eoti sing at | east one
forward pri rrer 'g%f ttlg%é[éjgfe%gllegs %r\]/ee?lécge Hﬁﬁsﬂueﬂﬁﬁa@gﬁ)h}@c}f v wed!bhr i mer
conpri ses SHEDINB NQM&(s), rdrgnative(sy) gr cb&pleiﬁéntd@tseweér&)e(s)merggnpl enent ary
sequence(s) thereof and the reverse prinmer conprises at |east one at | east

ot vat i Ve ﬁ*‘% ool pies %@N@eﬁw B 22, Egpavte of biling o' Sharor

being ampllfled from Influenza B virus.

20 29.A set of oligonucleotides comprising a pair of oligonucleotides according to either
claim 27 or 28 and at least one probe comprising the nucleotide sequence of SEQ

ID NO:19, fragment(s), derivative(s), or complementary sequence(s) thereof.

30. An amplicon amplified from Influenza A and/or B virus using at least one forward
primer comprising at least one nucleotide sequence selected from the group

25 consisting of SEQ ID NO:1, SEQ ID NO:4, SEQ ID NO:7, SEQ ID NO:10, SEQ ID
NO:13 and SEQ ID NO:16, fragment(s), derivative(s), and complementary
sequence(s) thereof and at least one reverse primer comprising the nucleotide
sequence from the group consisting of SEQ ID NO:2, SEQ ID NO:5, SEQ ID NO:8,



28. The pair of oligonucl eotides according to claim 27, capable of binding
to and/or being anplified fromlInfluenza B virus. 2029. A set of

ol i gonuclwotnde®swenpri sing a pair of oligonucl eotides &CTEGAV10@P04263 ei t her
claim27 or 28 and at | east one probe conprising the nucl eotide sequence of
SEQ I D NGO 19, fragnent(s), derivative(s), or conplenentary sequence(s)
thereof. 30. An anplicon anplified fromlInfluenza A and/or B virus using at
| east one forward primer conprising at28 east one nucl eoti de sequence _
selected fromthe group 25 consisting of SEQID NGO 1, SEQID NGO 4, SEQID
NO 7, SEQ I D NGO 10, SEQ ID NO 13 and SEQ I D NG 16, fragnent(s),
derivative(s), and conplenentary sequence(s) thereof and at |east one
reverse pri rwaaprm@ﬂal wct (11:3 Mmﬂhe@EcﬂeDSﬂguen%d OGRS, 964 rPn si sting
of SEQ ID mge gg SE | D NG 8, V\D 2011/ 008171PCT/ S /'000263
28 SEQ | D NE&PFvativ bﬁ”ﬁ%@"le SpAMRRSe(s) theseef. | p NO. 18, fragrrent(s),
derivative(s), and conpl enentary sequence(s) thereof. 31. The anplicon
accor di ng:;,t (Thelfh;mc&i ;acobeingi to eird G?Stévh@ﬂﬁh Bt %@t 6ﬁ roLsd E%n R€in lﬂs“sé gotl de
sequence fromthe ou SIS ng o E ID EQID
NO 9, SEQ | BY R|8°‘idf %E%“F% &*@ ) ‘?%SN@‘PQ_ Nﬁ&?u ve(s),
and canpl emmarm N@GBJGSEQ(IB NdnezesEQ socn@am essxb ip 'ND ﬁlg hagrtneﬁt(s)

anpl i con. tectl ng and/ or quantl t at Iﬁ?g" the presence of

i nfl uenza .Hea"*ﬂ'i"s Sg%'}?aW praany $RAYSBEF(S Y el is &3 qﬂ%b@ti@géo&fe 10( a)

provi di ng atanipliaéi. one bi ol ogi cal sanpl e; (b) contacting at |east one
ol i gonucl eoti de accordi ng to any one of clains 1 to 4, with at | east one

nucl ei ¢ t i cal and/or with | east. one nucleic
aci d ext ?%c?é tr]cﬁ’g Cfff‘* g‘?’f&)g\ gnepr ﬁﬂ%ﬁ&#tf"@o‘ P PETReNAR OEI"SP%'&“‘C'QI&‘ Biglasicd!  and
15(c) det ectsangaleamumethquaampnahgﬂ@siegys 6 nding resulting fromthe
contacting in step (b) mhereby the virus is present when binding is

det ecf d. 33. A Shod of tec % and/orI qrga titating the presence of
| nf | uenza A and/ of’ BPAMY He%S BP PORUSH saBRiSi e, the net hod conpri si ng
the steps of: (a) providing at |east one biological sanple; 20(b)

contacting a set () obmtgd'mgcdtéeﬂsit des oﬁgmuoda'omge boccmngwenpbnéloabmn&
16-18, 22, 26 or ne nu c.acid in the biologica

sanpl e, and/or w fﬁd 4%Fhe%t§ aSt Fg’l %C'é@eth 839?9%@ §?implﬁu?i‘$/ ”éﬁ{j/ or
anplified fromt hleafti ohegnmaélc samqbl extragbet, mfﬁeléhweBHﬂﬁm&S%ﬂl(M&OOZGB
29 biological sample; and

15 (c) detecting and/or quantitating any binding resulting from the contacting

in step (b) whereby the virus is present when binding is detected.

33. A method of detecting and/or quantitating the presence of Influenza A and/or B

virus in a biological sample, the method comprising the steps of:
(a) * providing at least one biological sample;

20 (b) contacting a set of oligonucleotides according to any one of claims 9,
16-18, 22, 26 or 29, with at least one nucleic acid in the biological sample,
and/or with at least one nucleic acid extracted, purified and/or amplified

from the biological sample; and

(c) detecting and/or quantitating any binding resulting from the contacting
25 in step (b) whereby the virus is present when binding is detected.



34. The nethod according to either claim32 or 32, wherein the influenza
virus is Influenza A or Influenza B. 35. The nethod according to claim 34,
wher ei n twe wubdoype of | nfluenza A virus is sel ected frearisoeo®ooess
consisting of swine-origin HLN1, seasonal HLNl, and 5seasonal H3N2. 36. The
met hod according to any one of clains 32-35 further conprising the step of
m xing an internal nolecule (1C) and a probe specific to the ICwth the

bi ol ogi cal sanple after step (a). 2937. AKkit for the detection of

I nfluenza A and/or B virus, the kit conprising at |east one

100l i gonucl eoti de according to any one of clains 1 to 4. 38. Akit for the
detection of Influenza A and/or B virus, the kit conprising at |east one

pai r of o4 gueuGkeRYi SRSdGS s Githe EI8iInAMe 8N820Tyhete he %f%enié)vﬂrés isl9- 21,
23-25, or fﬁ kit for the detection of Influenza A and/or B

virus, the ll”f”e%‘?rﬁrqrén 6722 B east one 15set of ol i gonucl eotides according
to any one of clains 9, 16-18, 22, 26 or 29.

35. The method according to claim 34, wherein the subtype of Influenza A virus is

selected from the group consisting of swine-origin H1N1, seasonal H1N1, and
5 seasonal H3N2.

36. The method according to any one of claims 32-35 further comprising the step of

mixing an internal molecule (IC) and a probe specific to the IC with the biological

sample after step (a).

37. A kit for the detection of Influenza A and/or B virus, the kit comprising at least one

10 oligonucleotide according to any one of claims 1 to 4.

38. A kit for the detection of influenza A and/or B virus, the kit comprising at least one

pair of oligonucleotides according to any one of claims 5-8, 10-15, 19-21, 23-25, or
27-28.

39. A kit for the detection of Influenza A and/or B virus, the kit comprising at least one

15 set of oligonucleotides according to any one of claims 9, 16-18, 22, 26 or 29.



