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clains the benefit of U S. Provisional Application No.
60/ 772,806, filed February 13, 2006, which is

i ncorporated by reference herein inits entirety.
FIELD This disclosure relates to primers and probes
for detecting one or nore types or subtypes of

i nfluenza virus, as well as kits including the probes
and prinmers and nethods of using the probes and
prinmers. BACKGROUND I nfluenza virus types A and B are
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The immunodominant antigens present on the surface of influenza viruses are

hemagglutinin (HA or H) and neuraminidase (N). Genetic reassortment between human and
avian influenza viruses can result in a virus with a novel hemagglutinin of avian origin,
against which humans lack immunity. In the 20" century, the pandemics of 1918, 1957, and
1968 were the result of such antigenic shifts. The avian influenza outbreaks of the early 21°
century caused by H5N1, H7N7, and HON?2 subtype influenza viruses, and their infection of
humans have created a new awareness of the pandemic potential of influenza viruses that
circulate in domestic poultry. The economic impact of a major influenza pandemic has been

estimated to be up to $165 billion in the United States alone, with as many as 200,000
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deat hs, 730,000 hospitalizations, 42 mllion
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neur am ni dase i nhi bitors have recently been devel oped.
Cinical studies carried out for the Food and Drug
Adm ni stration's (FDA) approval of neuram ni dase
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i nf | UeRERce the need remains for a test that provides sensitive, specific detection of

influenza virus types and subtypes in a relatively short time, so that diagnosis is completed

in sufficient time to permit effective treatment of an infected person.

SUMMARY
The present disclosure relates to methods of detecting the presence of an influenza
virus in a sample, such as a biological sample obtained from a subject. The disclosed
methods can be used for diagnosing an influenza infection in a subject suspected of having
an influenza infection by analyzing a biological specimen from a subject to detect a broad
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subj ect suspected of having an influenza infection by
anal yzing a bi ol ogi cal specinmen froma subject to
detect a broadUs2007/ 003646 variety of influenza types
and subtypes. Alternatively, the nmethod can be used to
qui ckly identify particular types and subtypes of

i nfluenza virus, particularly viruses that may be

i nvol ved in pandem cs. In addition, panels of probes
are provided that permt the rapid evaluation of a
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the presence of influenza subtype H1. In another example, detecting hybridization to a
nucleic acid sequence at least 95% identical to SEQ ID NO:14 indicates the presence of
influenza subtype H3. In another example, detecting hybridization to a nucleic acid
sequence at least 95% identical to SEQ ID NO:19 indicates the presence of influenza
subtype H5. In another example, detecting hybridization to a nucleic acid sequence at least

95% identical to SEQ ID NO:24 indicates the presence of influenza subtype H5. In another
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hybri di zation to a nucleic acid sequence at | east 95%
identical to SEQ ID NO 14 indicates the presence of
i nfl uenza subtype H3. In another exanple, detecting
hybri di zation to a nucleic acid sequence at |east 95%
identical to SEQ ID NO 19 indicates the presence of
i nfluenza subtype H5. In another exanple, detecting
hybri di zation to a nucleic acid sequence at |east 95%
identical to SEQ ID NO 24 indicates the presence of
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e

nusloaée of ﬁi,Q #D NO:12 or SEQ ID NO:13. In other examples, a pr1merdspe01? ¢ for
influenza subtype H5 includes a nucleic acid sequence at least 95% identical to the nucleic
acid sequence set forth as one of SEQ ID NO:17 or SEQ ID NO:18. In other examples, a
primer specific for influenza subtype H5 includes a nucleic acid sequence at least 95%
identical to the nucleic acid sequence set forth as one of SEQ ID NO:22 or SEQ ID NO:23.
In other examples, a primer specific for influenza type B includes a nucleic acid sequence at

Jeast 95% identical to the nucleic acid sequence set forth as one of SEQ ID NO:26 or SEQ
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sequence set forth as one of SEQ ID NO 9 or SEQ DD NO
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subtype H3 includes a nucleic acid sequence at | east
95% i dentical to the nucleic acid sequence set forth
as one of SEQBD NO 12 or SEQID NO 13 . In other
exanpl es, a primer specific for influenza subtype H5
i ncludes a nucleic acid sequence at | east 95%
identical to the nucleic acid sequence set forth as
one of SEQID NO 17 or SEQID NO 18. In other
exanples a prinmer specific for influenza subtype H5
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i snﬁo TG SRD 8D HCH] FE A FONPY ﬁégﬁé:"ren 1‘?@5@%@ No:ih, seQ D
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betweén 20 and Ieot| des in n in
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ﬁﬁ% }Q@S@ez& YA 8 S B X0 ABSEQID o3 saqapumm,oﬁ-ﬁ@m NO:45,

NGEQIP 3%86?@% U%E %%@ {l%ﬁhdsaﬁgéﬁgm cﬁlge%:ﬂ@ NQ :50. In
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ID NO:4, SEQ ID NO:9, SEQ IDNO 10, %EQ ID NO:12, SEQ ID NO:13, SEQ ID NO:17,
SEQ ID NO: 18, SEQ ID NO: 22, SEQ ID NO:23, SEQ ID NO:26, SEQ ID NO:28, SEQ ID
NO:30, SEQ ID NO:31, SEQ ID NO:33, SEQ ID NO:34, SEQ ID NO:36, or SEQID
NO:37. '
The disclosure also provides devices, such as arrays, as well as kits for detecting,

typing, and/or subtyping an influenza virus in a sample suspected of containing an influenza

virus.
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i nfluenza nucleic acid, such as an influenza nucleic
acid specific to an influenza type and/or subtype. In
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nucl eotides in |length and capabl e of hybridizing under
very high stringency conditions to an influenza

nucl ei ¢ acid sequence set forth as SEQ ID NGO 42, SEQ
ED NO 43, SEQ ED NO 44, SEQ I D NO 45, SEQ I D NO 46,
SEQ I D NO 47, SEQ ID NO 48, SEQ ID NO 49, or SEQID
NO 50. In several exanples, these priners are 15 to 40
nucl eotides in length and include a nucleic acid
sequence at |east 95% identical to a nucleic acid

ilgqge%gfocl@ onfln\%mfgbtﬁeé E@s |f&nNQ 3nd gﬁ@lﬁﬂsm}é,inﬁﬁf@d will
bescrie meFS <E ORI Elow BB e s ot fdps g e
Rblehde tb@e%ﬁcmﬁﬁmn@fme% SEQ ID NO 30, SEQID

NO 31, SEQ ED NO 33, SEQ ID NO 34, SEQID NO 36, or

SEQ I D NGO 37. The disclosure al so provides deV| ces,
such as arr aySBREEF IBSCRIBTRONOF JHEHBRAWINGS t ypi ng,

and/ orgeubt, %’ PLAgmafe ﬁeEnfeLéﬁ%éﬁ‘ ol EdhralliBeBprocsdpledor hybridizing an

suspec]fed of contai ni an influenza virus. The
finflweged spgeifin drabe ten 'Bﬂ]“é’é% Buclqigafidy es, and advant ages

?LI It 2\7}?1% \égg %1 gélﬂlégngh% J:p&@éh@ﬂﬁn [1j3] 1 geramm@psrbca‘dnwrﬁat :;}'Eﬂdlzmg an
id i
ripflusnggnscifis Piqbe t%%'b'é’ﬁlﬂ%fﬁg Rl e'? amu’r es r&}é&%g@ﬂﬁnﬂ leic acid s
DESeiY Pabuble ShandédmubRRNCNGS FI G 1 is a schematic
repr es?% apion of ﬁ)pe%&ﬂétio%%q a REREFARED Srof:&ﬁlre for hybridizing and
Ue

hybri d ng an I za speC|f robe t
i detdcting rdluenze lusing am iiftienza spgoifye T‘% he 1 c

represgpkaj isq régh cﬁ‘tl&%x‘éﬁ&ﬁ'dht& %@nd%té&&ﬁiu Ii'&]-ft:me reverse transcriptase

hybri di zi ng. an i.nf uenz ﬁ_l W”‘%f

i pilymepseshaRdrastien ‘éﬂ‘@ '81'; AREARR ‘fuenza nucl ei c

acid i g1 nsA 7 dryphoofthalilotien enesaofcﬁéaam gteen bindipk ¢p infipgyza nucleic
S I.c.representda f a generalized

p?‘iﬂ@é’d‘?}’j’é—‘es&r‘t H%‘fef’gal‘gs & r{;q%es?ecu ng infl uenza a

usi ng FWGi 5B isuegraph @’ﬁb@dlssoelaqmm optafied fgm thy meting gfdnfluenza

?g@cré%g gci f n‘gﬁﬁh %Jlthghuqué R PRI gHuRds 3 shBwh GﬁF G 3Are

criptase nerase cnal n.reac
RT- PCR)FIGsﬁﬁgs ng Y?X gétracfgp%ons'g&e £Lap s gr 8 hlg FIG.5A,asa

f.sﬂ clidd] & b%née%‘aﬁ&a afte,ﬁaiaeaugele acid bbmahtnagiono i nf | uenza
nuclelrc acids a Iof f
pri mer FIGEfa is Sggi’é ggfg?% ﬁ"e‘ff#?rﬁgq{dﬁz ggg&?‘gﬁh ondlga?l\llseesnes °
obifRicRachukleracids@sing i influedzaiAnfrccifin PEPLRIPEIMET ¥taci ds

anpl i f '@% ‘ﬁ‘]gt % b@&bﬂﬁ@é@v;ﬁhé%@ﬁh&:ﬂ GroBf the BlaPhsahoSH FIG. 6A, as 2

in FIG t of the & val ues
extrction efitefplata m@:@m’mcegwam in FIG 5A as a
FIG. 7 is a graph of the data obtained from a series of rt RT-PCRs run at annealing

temperatures ranging from 50-62.5°C.

FIG. 8A is a graph of data generated from rt RT-PCRs of a sample obtained from a
subject using the indicated influenza type and subtype TAQMAN® probes.

FIG. 8B is a graph of data generated from rt RT-PCRs of a sample obtained from a

subject using the indicated influenza type and subtype TAQMAN® probes.
FIG. 8C is a graph of data generated from rt RT-PCRs of a sampie obtained from a

subject using the indicated influenza type and subtype TAQMAN® probes.

FIG. 9 is a table showing the consensus sequence and variations present in the
specified influenza isolates for the region of the influenza type A M gene (SEQ ID NO: 42)
used to design the disclosed influenza type A specific probes and primers.
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function of concentration of tenplate nucleic acid
concentration. FIG 6A is a graph of data obtained

WO eadm09315SRT- PCRs run on a dilution series of ipmET/USVAA003646
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nucl ei ¢ acids using an influenza A specific
probe/prinmer set. FIG 6B is a plot of the C val ues
obt ai ned fromthe graphs shown in FIG 6A, as a
function of tenplate nucleic acid concentration. FIG
7 is a graph of the data obtained froma series of rt
RT-PCRs run at annealing tenperatures ranging from
50-62.50C. FIG 8A is a graph of data generated from
rt RT-PCRs of a sanple obtained froma subject using

the i ﬁ‘%cﬁt@gtdbrgéhyﬁﬁéahé W&n&fﬁewtyﬁﬂ vﬁ#@dﬁb\l@re}ent in the
probes. FIG 8B is a

a [ gt
IReeReFinfipizs SIaRsITe BB e DI RZSaRE BfS grak 580 o wo: 43
hfed kS @dsasl thodidciaed mfluyipa tarRd spstb(tfiy pe)bﬁwe)s pr obes.

of Ca o ations in the
of a Sgﬁ-;lfjié'soac @théoav?%ﬁ'ne%orgs% c&%grb%laﬁﬁgmﬁrf tiGrls prédait in th

spedified irfthenzafisoleeszfar thy pegiemef t}g,qm yawea ukOMAGE I)IA @F%@EQ D
5!' ?4gfus'e§ toadeE gg gﬁtd‘%é%m%mﬂwﬁa SERRRISHesEd bﬂﬂbésﬁanﬂrpdlmers

I ons In the specified |nf enza is
for t IRIG Byisarisids shonins iF FOIBRYES HABEroRaR] GRRACT SR te
ﬁ f%?)mﬂléﬁﬂa k;&&at@sefiolr g régién 6k tB@inﬂSailia BWMM%;&?(SEQ D
SpeciTI C probes an Il
shigog Hedsion o Oeossd fened sy B pekfiets prohch B8 imers
int hemxp a1Giif i BBle shbwingiraconsrobustseaeher andyariatings Biysef in the
- &E’ fienZ aisct)l REfPa 'F%.‘]Q:? S¥ahd §E@dz£>smpe439 HJASgede @S@Q ID NO:
| u

Jess osed enza ty lﬁ ecific probes, .
aeyluged |t<néersgn tllfel @clqsﬁd influgnza SRPrEPes BWeﬁ tPﬁ‘é’eES SEASUS

sequenggis §a6s z?’ Qf)l'e"&‘ﬁévﬁﬂé tHUc%ﬁ@ﬁius lsEqubﬁk& a8 &Gmeftloeijpresent in the
i nfl uenza i so

ates for the e NO-
§th1f}gbmﬂllenpwsgléﬁé f‘(’SEQﬁ'P‘D"W mglzgjmzle} Sst(lél%}??eol[l‘%g% SEQ ID
3475 GLAS6 Qeéng?lfthél@iﬁdlasea lﬂmuﬁﬁﬁi sibtyppHG ispecificreliss gn pr@ners

grelq ﬁ LE&G 545 @Eﬁ]eﬁ?\gwg %her cgnséeﬁ ISE&} ﬁ&eang%ﬁﬁﬂﬁhl present in the

ecifie
| fpbtifiedmfluénza isataees forahe telge)nroé giednflusnza TS ﬁNoﬁE %anncan H7 HA

subt Q eh thd¥ikc1dhed nlﬂl&@&atsabtyl;ﬁﬂﬂ@fh Adnerican H7
&?#@“ﬁ%?@l‘lgg%gg{o?uﬁbtgbpe 1 H3 specific probes and
pspesific probéd @@d pti®ers a t abl e showi ng t he consensus
sequeng@canhs Y blSdnoRi the &ﬁx@éﬁsus smqﬁdmee splo@riffieng present in the

influenza i solates for a re anH7HA ene

senseifisd inflyenda isplaies fpatbeyseiy e'@ ugnb}clj K oFJ é%g‘fpgn t7 f

disgd 05 ®e: Uoy dsee tozdesign uteyp@ldslal infoerizp F@txﬂe&%@eam spectlic

primers that FIG 14 is a table showi ng the consensus
SRR AN PR vari ati ons present in the s

i nf | ue®IQ. 15 bladetls siopingythe QfIsERTUD FeAFIE® F‘R‘f Y

S u Dt ?ﬁgz o i8aREs HPER rbdo\eX thd ihfluersze sulitypediesangild Hiegene (SEQ

pﬂli) MNQ:$0) usleg ft<|> ge%pg%\%heséjiscfl&p S in uenﬁe %t% AB&rPhg §p@m probes and

primers.

ané&xons present in the

DETAILED DESCRIPTION

L Explanation of Terms
Unless otherwise noted, technical terms are used according to conventional usage.

Definitions of common terms in molecular biology can be found in Benjamin Lewin, Genes

xford University Press, 1999; Kendrew ef al. (eds.), The Encyclopedia of

yII, published by O
published by Blackwell Science Ltd., 1994; and Robert A. Meyers (ed.),

Molecular Biology,
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FIG 15 is a table showi ng the consensus sequence and
vari ations present in the specified influenza isolates

wo o00709/a5% egi on of the influenza subtype Nort hP@EIES1002003646
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H7 HA gene (SEQ BD NO 48) used to design the

di scl osed i nfluenza subtype North American H7 specific

probes and prinmers. FIG 16 is a table show ng the

consensus sequence and variations present in the

specified influenza isolates for the region of the

i nfl uenza subtype European H7 HA gene (SEQ ID NGO 49)

used to design the disclosed influenza subtype

Eur opean H7 specific probes and priners. FIG 17 is a

hihlcsiap h@%g}gznkmot&%&e@s WSCagaeiense: Besk Referénat.ipoblished by

g,esent i n 1???? cifi i.n la”gl%z%céssol ates for the

B‘I‘Pl'é‘l‘erfﬁ%c’l JoR 9 e%ﬂﬁ‘f 'ah HO HA gene QSE_

| D NOASEQ}d hised, thesnd@ﬂarqnm'tSHe,”d‘a&d kb, pefariie hoth the singular as

E éé? ?e,ss In®) I‘:‘%R?)g eaqu fd §§0@19Q\'1§H 'F@E@mpﬁgﬁﬂt&@a

nation of Terms Unless oth $€0ase “at
mmbe’d ;ncwemmgxaor nlmmo@asendjsa@cbeéea%ﬁ’%ﬂ?%ﬁl“tva ent'o the phrase “a
aPt Shtisyaal usage. Definitions of common terrrs in
ecul'ar bi ol og é can be found in Ben,
R

N
Genes A4 ysed ersin; Gp Egmp HOeRASSs JEHF v‘é‘?%ﬁ?s Er es cqm?é'é'é‘ Ba
E%‘“" Ba @ “iRdludif@sisrobe” vmhfbuﬁmywmmw alembntls/bl ecul ar

iolo ubl i shed b 4 all
and g%é:‘rfg chgvg}dgl%zogg %)alt(%)g*ngesgu J}%ﬁolfrc; egnd snﬂe%% a
Eimaé@adirmhgrgyr male@cbarpmaehedsersve-vm’@kn ippgd polypeptldes are
pailil)ﬁ;l'qxxmﬁe, Bé ?rgﬁﬁn}p déglfbxs%gg %ée ?grlp?]seg- QR &H&Mﬁehﬁﬁ;aﬁz}lg
" liougly many mgthods and matgriglssimilyy oas(tllﬁv mt%'i H%Ldeécrnbe in can be

E& Ip@ﬁlcgiap%:lﬁdable %hﬁ% aﬁd’kﬁat@@eﬂi g dowtibet bejow. nibiceset afsonflict, the

ot or a the ter.m i hC
SR TP ine BB 4P A e ISPzt AR, e
EdlateMAL, SRkthdds, dnll@xsmhylesee Tmttritvasnlyené ngtrlgqg@ded tp\be liwisipe.
her ein, the term" conprl ses" means "includes." Thus

“conprising a probe" means "including a probe’ ?QF
excl u diTo daclithte revidvenfishe wvarious emBodimenty af the yivgpgion, \ the folfowing

und {gn%%fg;ﬁ%mglplm}p&ge sizes or amno acid sizes,

ecul ar 'wei ght or nol ecul ar nass val ues,
glven for nucleic acids or polypeptides are
ap pr OXiAHhEl: ANdinghfilpedlldedrébate deipesrioptataerganism, a category that

| th ToTtTal p 1N uman an
PR SarremRpapRane S By ThE R nanbpdl HGes B fuman and

daschihatmaamalsn Sminrbethgm “sphjeet]” dppluges ggplhaﬁpléand veterinary
net hods and gpge rials are described bel ow. In case of

OIS BUehR & present speci ficati gl uding .o olecule. The
expl ana‘tmnk@caéwnt &p psreags the “B‘BHT”PgF°p‘?Sr1° é’d’b‘?lﬁ 85" The

resulting amplification products are called “amplicons.” Amplification of a nucleic acid
molecule (such as a DNA or RNA molecule) refers to use of a technique that increases the
number of copies of a nucleic acid molecule in a sample. An example of amplification is
the polymerase chain reaction (PCR), in which a sample is contacted with a pair of
oligonucleotide primers under conditions that allow for the hybridization of the primers to a
nucleic acid template in the sample. The primers are extended under suitable conditions,
dissociated from the template, re-annealed, extended, and dissociated to amplify the pumber
of copies of the nucleic acid. This cycle can be repeated. The product of amplification can
be characterized by such techniques as electrophoresis, restriction endonuclease cleavage

patterns, oligonucleotide hybridization or ligation, and/or nucleic acid sequencing,.
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materials, nethods, and exanples are illustrative only
and not intended to be limting. To facilitate review
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foll ow ng expl anations of terns are provided: Aninal
Aliving multi-cellular vertebrate or invertebrate
organi sm a category that includes, for exanple,
mammal s and birds. The term manmal includes both human
and non-human manmals. Simlarly, the term "subject”

i ncl udes both human and veterinary subjects, such as
birds. Anplification: To increase the nunber of copies
of a nucleic acid nolecule. The resulting

anpl i fothélekMhpls STH Sln® apiptificationeethiigngs inclodesquntitative real-time

S&J %L%L%pé%ﬁ%éﬁj Ir%as Iélc argxl'egseqpal\&?lﬂlage ﬁgﬂ Rquék), nested
IPOR; Et%iﬂf‘ddphﬁemembmphﬁéatlom (reeSBN S5a74ddd 1k trengggp‘r@on-free

qolél%%g%ﬂ;}xﬁig 1ﬁcatlon e € r@%ﬁ%ﬂ?ﬂ ol clﬁmehétioﬁﬁHpﬂﬂcdtﬁn (see WO

I%/mm)amgaedchm nqacalopamphmatlev Esge)ﬁ At %Qi‘é %P H‘ﬁlggpgase chain
géi%n &:ﬁ@@f‘i&h&{‘éeé béﬁN 314993 Joéoufphﬁ Hgmrde&bﬁat AndrPCR (see USPN

nucl ei ¢ aci
'ﬁ;@h&BP}y@p%Nﬁ.ﬁ@A@%%Eeps&m@p- a[rg)@fganonk H%%Eé 8§25,134)
nfon@éiofleRd from the tenpl ate, re-anneal ed, extended

and g' SS ' at e t%gycp*)i\]ngaﬁqge&WA &Eklﬁg_mtg'ﬁalorfontdaﬂmg

nucl ei PR {(gpm ﬁﬁ“g" e repeat ed roduct
ahgmet (ihi@rm) irolrapsmipbens FHAETS PaRENFdSTWA RiSO can Gontain

un ansla Ty egfons ﬁJﬁg) rtﬂ%?'&‘r@rr@sﬁbx%lblé ﬁﬁhﬁhéﬁtioﬂﬂ control in the corresponding
onuc e Cl eavage patt erns Saqﬁr?ﬂ?nu IXGO

h]}c]jm lmlg(au!q PN a1 Wp@ﬁplzegﬁla h& reVersq ?ranscnptlon from

enci ng. @ her exanples of in vitro anplification

tec ues include quaptitative re &
trans CEF‘B{‘% el Pregomp gg erqt HEoPeve P'atlor %’kaqﬁ’lé;tr i ptag;{‘gr\é&3 gh as
(inkreRfEd BEﬁ‘acreaB&S t /e detE¥ERYle sitangmnis ook thpl cao dadefected, such asa change in
3@%&#? at eaHe ?gg prle‘ssenc?]gf % 4eeﬁ'glm%%netlc signal, such as fluorescence. In

gothernal fi ca i on (see  USPN
65(9&3&}x8ﬁixles rigpdetectableahangeda e rqdewcalma fiuprescepsedptepdle Rggme

2RLHS %gggt’se gap&?gé R o GO FORIsbdncs Atdnoity. ( See

ling |i ch reagtion
anpl i f |Q‘9mplgnel(tg@@ Ajdenp! gstgpzn;lgcgéblj\ 3%\3% consnsts of two
d@&ﬁ?&‘n@tﬁ @Gaﬁ%@%f 655@ @akiﬁRN)rﬁ:lﬁﬁ%,ta&B B)ndlrgmdcumgm.\(tﬁqj)ase of one

6 "9‘292 ?cga;:nrol 3‘“ e}?¥g90§ n bﬁ@gkhceg%%{ ﬁgﬁ?ﬂ)}lclelc acid molecule.

A
p m&ﬁal@f, thel¥Asd alekine g'\) int@nplamentary o Byidige @agﬁ%pﬂag} (U), while
( LaLGon &qn&lé.ﬂé}ﬁ LPLianelas. qg}x”ex’i&n%w (RERHEHGES-ATCG-3' of
3‘?@ 'tan ‘contal h unt ransl at ed Rs
aloee $8@3~b°on19iel§1ﬂe C#'bPoﬂdrtaﬁsT‘%gpbsn gia Bﬁ??%ﬁr E?L{fgﬂ‘é; bR, 1n tis
C QLA EAP AR GenBblA- D@ sehe @b @apldeens Al HRGCEU in

t he Iaborator by. revers tran cripti r ithout let
Change Nupbeub@:dqugleaﬁF Z’ﬁ comﬁ eihen rytgre]aJh o?lﬁgrg[/}g n\%l out complete

t Gyhogél-benidang, of all bhseasf each molecule For example, hybridization with a
complementary nucleic acid sequence can occur under conditions of differing stringency in
which a complement will bind at some but not all nucleotide positions.

Detect: To determine if an agent (such as a signal or particular nucleotide or amino
acid) is present or absent. In some examples, this can further include quantification. For
example, use of the disclosed probes in particular examples permits detection ofa
fluorophore, for example detection of a signal from an acceptor fluorophore, which can be
used to determine if a nucleic acid corresponding to nucleic acid of an influenza virus is

present.
-9.



i ncreased or decreased. A detectable change is one
that can be detected, such as a change in the
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signal, such as fluorescence. In sonme exanples, the
detect abl e change is a reduction in fluorescence
intensity. In sone exanples, the detectable change is

an increase in fluorescence intensity. Conpl enentary:

A doubl e-stranded DNA or RNA strand consists of two

conpl enmentary strands of base pairs. Conpl enentary

bi ndi ng occurs when the base of one nucleic acid

nol ecul e forms a hydrogen bond to the base of another
nucl eigfectohthe Hcheﬁﬂia@ionJ\W J¥HES of eldchiembartic wohens ithn areRyopagated
S conplenent a0

i EO B PR S iony B R e P A8 nteni ) that
Eﬁfud@(;amheavei hrefrascglgvieibtedight, uma@@la llgbtﬁ Xeraes @éwma rays. In
n%lflﬁ‘f ar e&g%s er c&'?:ﬁé’%énc %@h’oé is eﬁ’f]tté@leh%er,Wﬁaﬁ o%s'ess

e, the sequence. 5'-AT
pﬂ)pérhnes oi‘enmcsh!omthemﬂtm@ﬁ ity3 coheagnee Polariggriqnesnd BERYY-

Milak Y. eas 1otoh Bro@\aaBlatively narrow
TR S PR sl sl
navige eﬁWevelwth fareperaple sybrthage 2%{% g’ﬂ ¢ lgsey can exc
GOIR LEBRGIWropHseei ¢ aci d sequence can occur under

conditions of differin . rated from
conpl dimaissionor pmISFIgR m&ﬁ ét’lﬁ%rll%ﬁtt e &aﬂnc}&f&l‘ ﬁ/g\(/:eﬁee g%hl generated fro

Qqﬁiotdpﬁﬂﬁ afitiethe @horoflorelaserbsilipht at fts W‘t&@ﬁhanG?B%s as a

51 9nal g Q8eaB3) bl ElbiefioR HEhAOThe ﬁgmrofammeula«ow@b)eldn@h necessary to
presen me examnp

t
Ielxclkemjéuqqqmwm tbiastatd tgh thppihe @R%{ﬁ’ﬁ\“ge WulE %t’méfl t%suc asa
gbaﬁhgﬁgghggggeﬁghn partlcular exanpl es permts

etection o uor ophor e, X
si gnal Frueenbare: ot cRs5Hist cf“i“ﬁ%‘l”gpﬁglf @ Wﬂ%eﬂﬁgf@ é’%gs‘ﬁg teoaa
t;ﬁrt?z%ia@ kifthis kl]i:ch ash ueﬂred ovaseleuistic of light soridilialf (flgoresces), for
nucl ejc a of an.in L 3646
EPaEPlEAtA H:gef"i“& wayelength %S&Za% a\s“érggllézghvo%l&e | ect lfrgg@ ngt| .
waves Fluatophores pe tppagfaiﬁe dargry clapsefileminetsgrt %QPP%Q imihescen

variati R SB&IG! Which dehet quema:amcplar
O(Sn &OHHC? ﬁle(? %E@ﬁ%@nﬁz&v\aves [ nf rlgr e 3

I wgha{length afflight tg|llg{1mpqc§,fhut ra;{\er 3§;>Sa %ﬁ@lcagWe of ene?gy Therefore the
p@{etolf{—:h@naiunﬁmeak @vlechles (Ishéloﬁmgqﬁrmc eliminptas th@ me¢dsfor an external
emtted aser, mg Su§15a98§§ess properties of
nm?wmfal?ﬁ??'e?@‘ﬁ““aﬂa Sonarity, coherence, ih

pol ari mhmﬁhs ofyracticular Qnmopl}oreq_thg:@pg bgpged @hﬁﬁ Brcg)eiﬁhsclose erein

%reg?'l éhglétoféﬁm% ﬁéfah' apl Ii@[ud\é/%%ﬁé Eﬂ'cbgidbd {n0w. Sathtaﬁ Noa

narr ge of wave s .
S &,(856,66@@ I’éqzeqegls,o qt,aénquph as ﬁgg@tpmtdgnt}'-é%? ufcganatocf 1%"94 gz disulfonic

NOdia2ddridne GRd Sdrivhlivig keghhis meridifmargisicodine rso@mcggqagm 5 (2

signal: The I|i rtlcu nerated
fP@fﬁ%thypﬁfBF‘Bﬁ%’g&'égﬁ?'? M The a“f‘+ o'?)gﬁﬁ)e? gﬂg.‘gglgr s ||19
abxdytsﬁlf&iw)phafyﬂ]ﬂipm‘hﬂilmﬁ Hisulfonate (Lucifer Yellow VS), N-(4-anilino-1-

anthranilamide; Brilliant Yellow; coumarin and derivatives such as

naphthyl)maleimide,
coumarin, 7-amino-4-methylcoumarin (AMC, Coumarin 120), 7-amino-4-
trifluoromethylcouluarin (Coumaran 15 1); cyanosine; 4',6-diaminidino-2-phenylindole
(DAPI); 5, 5".dibromopyrogallol-sulfonephthalein (Bromopyrogallol Red); 7-diethylamino-
3-(4'-isothiocyanatophenyl)—4-methylcoumarin; diethylenetriamine pentaacetate; 4,4'-
diisothiocyanatodihydro-stilbene-2,2'-disulfonic acid; 4,4'-diisothiocyanatostilbene—2,2'-
disulfonic acid; 5-[dimethy|amino]naphthalene-l-sulfonyl chloride (DNS, dansyl chloride);

4-dimethylaminophenylaz0phenyl-4'-isothiocyanate (DABITC); eosin and derivatives such
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Excitation or excitation signal: The light of a
particul ar wavel ength necessary to excite a
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emt a different (such as a | onger) wavel ength of
l'ight. Fluorophore: A chem cal conpound, which when
excited by exposure to a particular stinmulus such as a
defi ned wavel ength of light, emts light (fluoresces),
for exanple at a different wavel ength (such as a

| onger wavel ength of |ight). Fluorophores are part of
the larger class of |um nescent conmpounds. Lum nescent
conmpounds i ncl ude chem | umi nescent nol ecul es, which do

F@éosfneaqg 'e5§n %o@lﬁfc&éxﬁté] W%‘ﬁﬂilﬂ@hbﬁtﬁs $ich s ertvthrosm B and

m nesce,  but rat chemi ener gy.
wrveresip jsethiqoyanates gt 5#;"“3:’%@&{ A éigoﬁeg H?R}ég ?‘Eh ‘3%, 2< (such '
@ﬁ'b@;@ﬂﬂl&@feb&)n @lANT), 548, é-silthIEOmeBd-Zf)d)aﬂmbemeé‘F%qD AF), 2'7-
g;grgc{{l(ﬁ‘go‘{ 5 1c§got{(tr> g-ca g%t/qﬁ%rersge% ﬁbﬂ rhUO%é&hﬂ FhofeséetPBbthiocyanate

uor op

orés that can
FITC) QPITEHERITCE eﬁ—wwyﬁamswaﬂéwh M TES (Tﬁeglsts'\%f?
%{)reseelrﬁbﬁﬁ% sgéﬂ'lmgnﬂlhﬁ(ikm Ml%ﬁltmfeeh iﬁetﬂndcyaddte&—

to Nazarenko et a
malgémramlU@rme,qrg@pms@e%ﬂapowppb(gﬁxg @r?pﬁmgmfz al§l1enol Red; B-
Bl herAfii; AL ghehaliisldhead; \pgliehb/ &l dulivhtives swhras gynene, mne butyrate

crldlne I sot hi ocyanat e M, Brilliant Red 3B-A);
o SRV PRSP TEH Bifitife Red 4 (GIBACRONTS Brlliant Re

Ahadaintife M Brivativeyfish b$ Grarbyph¥mhodamans®RieRd ﬁFﬂéO@r%odamme
)\ fiRRate d Rhod), rhodamine B,
NP AR e Uk Wg& AL, hodaning G °dj“x"ehodamme

BhbdldmlaﬂiZ’a'YeHOIdewneé‘b@ wpwnaﬁ%dN%FNa‘F‘if%% [a? THOgYT
RJ%P tetrantetl X‘i‘ﬁloﬁarﬂﬁe hik @&Mﬂ%ﬂiyﬂrtb%ne @ommymte (TRITC);

15511 rhoéygyrgg %O ﬁléforlgprdla%lngl lggiaﬁc’ ﬁ?{écm)(l)l%lh rlde %gw s@fforhodamine
( m&lﬂaxasﬁ{ed)ﬁx boflaJii; eo3iy acid ahd ©ibigy Icﬁﬁﬂﬂe QWVI@HYQ?P hightCycler Red

3?{02%?/ rﬁi?(l%i@ gﬁ%og%% ores?e)lr? LP%YAnW%gluert‘rhaeP? gxﬂuonde (BODIPY);

da@tdhy: ﬁnﬁatnlej Gmrb@cyp‘)émh@ametea(wx)df ayas Red; Cy3; Cy5, VIC® (Applied

thi age &l ieer d;
SBiRPR Y aREh 038 Bk ﬁééﬁ@e?@%‘g ?J.’? o ﬁ%@g o
5. [ i ey e vaphoraShEe Fiost oy RsF S

d@)ﬁ?ﬁﬂle %Léjewaﬁﬁgh from Molecular Probes (Eugene, OR) In pamcular examples a

4- di met hyl am noph y4o)
( Bramrtr (o0 7 SRR et af A BbG BHaRE
and eosiARcips@ifhionphansitas flemyptioresyhichhgorgepergufrrpdsionor
L & & 909 Al sGehyR Miathe range of about
e?lﬂf) &p{s}?ﬁe l¥) ){ag@llerh eal'gﬁjgg%'ﬂﬁ&ﬁ 26 s rang

C &00 ox80| rund ;g:;migrefl(tgpqwores gernleyazliltyla\l;seo?b Féimct at a \§/avselength which is
_ygudﬁllg ! lth!?ll@ ‘hﬁxt lﬁg&? l(dilch?aSYAt Jeagi20aint highe s then the (MRRARYm absorbance

| d ha imum at a
( yompiongin e dow fuorpy PR b1 | SR GRI SRTEEn Paximym o

wame(.ggmaa@)ng fedin stubedOyto DDUpme gsetntor(flupsophomgh RV T eXcitation

( Te&:r anel i lﬁ!l veri‘é% SRf BleWrrissloh LP iR AN ﬂh%rop’hae, 44h tHaRénergy
A48 P een I sot hi ocyanat e; ble of
emitted by the donor can excite the acceptor. Ideally, an acceptor fluorophore is capable

being attached to a nucleic acid molecule.
In a particular example, an acceptor fluorophore is a dark quencher, such as Dabcyl,

™
QSY7 (Molecular Probes), QSY33 (Molecular Probes), BLACK HOLE QUENCHERS

™
(Glen Research), ECLIPSE™ Dark Quencher (Epoch Biosciences), or IOWA BLACK
(Integrated DNA Technologies). A quencher can reduce or quench the emission of a donor

fluorophore. In such an example, instead of detecting an increase in emission signal from
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met hyl unbel | i ferone; ortho cresol phthal ei n;
nitrotyrosine; pararosaniline; Phenol Red,

w®pivgoeasyt hri n; o-pht hal di al dehyde; pyrene anpiCT/US2007/003646
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derivatives such as pyrene, pyrene butyrate and
succi nimdyl 1-pyrene butyrate; Reactive Red 4
(CIBACRON(tm . Brilliant Red 3B-A); rhodam ne and
derivatives such as 6-carboxy- X-rhodam ne (ROX),
6- car boxyr hodam ne (R6G, |issam ne rhodam ne B
sul fonyl chloride, rhodam ne (Rhod), rhodam ne B,
rhodam ne 123, rhodam ne X i sot hi ocyanat e,

N, N, N , N -tetranet hyl - 6- car boxyr hodam ne (TAVRA),

{h%taE&Bﬁﬁ- Aubrophiré anE®, suffitibnt gokiadigitbte dohodiuvrapbore (or detecting

I sot hi ocyanate

3 AP BRI SO G AP OBy e & siepifiepnt disapee
Sinfthe fsndafusrephdd), {iliexasse Rethy emissivofsigadli frem the dlgpqrdluorophore
aCI d egt é%\;h%}‘l @&Q/lg%hgrt lggggh%‘ﬂ%t'd\k%ce ﬁbﬂhﬁ&'&\bﬁﬂumore (ora

car uor escel n;
deq:nwse mlkﬁewesxmaf frgmrthqj@npg'(lmrmpre when la Is#bcnent proximity to the

gcp%r; p 5,13?)1&*0% rhodami ne (ROX) Texas Red; Cy3;

I ed Bi osystens
%%5 “m%?wgé?iap o Bt e R BB
flaHEEPRE O RSy io%'abl&@tdr hﬁSxﬁpma\mbréby dehersingskddtdctadle fiporescent

the art, for exanple ose avai | bi
Isfgﬂblefgonc Eﬁgqgw@tor %nor r#lorozgh res arfa %?Aege;(lyc%fngw£%& &sorb in the

frhrtg@roowm 800 909 o, & cramidnoout 35&3@&9% 8ine QgnogQuogpphores have
%8? { Qb al !ab Jog meﬁg&%&t &Elréd AOHA13R WaSlen g, For example

or es energy from a donor
fgrqmr@lpﬂn@beut 1\00M é?@anpl e in the range of about 400 to

900 "NngGsHsEene Resbnhhi& EﬂiEﬁTBjnsﬂ’bQEREWOAtspecﬁx@@copw)process by

VAM(;I;ZIF %%?ﬁyLL a;ﬁrs > hq(t)\&eeea§g gﬁﬁvi@a#\t O(r)l_b an %Q ePf%L mBlecule separated

o)
eas
(BUR0 0BA . aThd @sf malecwles typighllyromit ttahortdn evandmgﬁltﬂfhat overlap with

ﬁtg% ggsgxgp%gﬁ 8¥\@'§ gclé%g ; 2 rQnPeglélE gﬁhéﬁm&ﬁ%}{% I‘}J1 HIREGRY Qﬁﬁ‘sfer f?sﬁﬂopomonal to

a wavel en 9}R
rtﬁél gwexge ixtmposieoof the @itanes (B betwasn the é@p)tr apd acceptor ( )

fhaorenha ragc? &%ﬁs%vn%uteéﬁl's&&t SO PHIRAC Ik bﬁBlM&tidﬁh usmg FRET, the
oVer ?p R m ssion of  the ﬁ: or by the
odarir et dygs SRITEL Y WDt SEi6 L S B SRPThas ¥ fher by
?fp%%ﬂe of bERRIL Y fluckescate opthe acdebtod bt)hbhqn’eechlsg @faq@am e

bei ng attached, t ucl,e
oveate; T, 1 QLR S TEARGS b o conr

qatRiuebptor nsaledulea areBaitiay the I@Yei‘ rqdies (GedlisiancpbpredRET has 50%
5 r c hfattrigtic length,
Qé'}%ﬁnéésimu? Hg 36 A%’E%&)s £ thL- QS r FGbEs A NstdRiRadttigtic wavelengt

earc Dar k Quenche
Blt@bmtmb@gbe dl@tpnqe Oetavesn epman p?ﬂegtﬁf %E&Slfﬁﬂs increased beyond

T%%ﬂté?gédf?és) such ag %ﬁ&?b?ﬁ@@ﬂN@qﬂb&ﬁs dsgrapled bg Tag pelymerase
em ssion O

don ophor ) X i,
A T U
f pRyKE Iihehy@ﬁaﬂad ®ra thigeaiuoleivorcil spipemce. nin gpétherexample, energy is
PEOXIAI & id P BR300 ol ditt R ARG sl leaGoptor molecule

é‘&'f'séed'%eél em ssion Si g romthe acceptor
f lcarperip lightat m@waateystgh\wwe@aﬁ‘!‘ gk s Rueseteet fien g smission
MQ% B%ed%rh{b%cﬁﬁse in the em ssion signal from

0

the ExramfpleléI g% gllgo(r)laceleotldes using FRET that can be used to detect amplicons

include linear oligoprobes, such as HybProbes, 5’ nuclease oligoprobes, such as
TAQMAN® probes, hairpin oligoprobes, such as molecular beacons, scorpion primers and
UniPrimers, minor groove binding probes, and self-fluorescing amplicons, such as sunrise

primers.
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can be detected when the quencher is a significant
di stance fromthe donor fluorophore (or a decrease in

w@ri03s93ass si gnal from the donor fl uorophore WhRCT/U82007/003646
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sufficient proximty to the quencher acceptor

fl uorophore). "Donor Fluorophores” are fluorophores or
| um nescent nol ecul es capable of transferring energy
to an acceptor fluorophore, thereby generating a
detectabl e fluorescent signal fromthe acceptor. Donor
fl uorophores are generally conpounds that absorb in
the range of about 300 to 900 nm for exanple about
350 to 800 nm Donor fluorophores have a strong nol ar

absor lwﬁﬁf aE ebilityaf chiiplementaryathgbxsiandéd DNA or RNA to

mavelen for reat about
s SoreSbeo R areloane Py AdRE T PR et 6
iﬁp&@dlizﬁﬁﬁ Wﬁnqﬁﬁs@ﬁrﬁbﬁus’ey tarforro hyenirtizagipn cemplaxes dgtween a probe or
bet ween, an initi a b vrob
ot B i o R MR IRk G RoF BRI} poge o primer
i(ytah @8 hihyyofeHQ MANOSHETS bevingsemechagaiasytip ae ifligngagyycleic acid
%?IP%L?J;‘%I% Eg%tggﬁzag{x? gﬁgpl%f@lﬁghﬁfnﬂﬁaif fﬁgdﬁlg'f adi@nolecule (such
a8 ARy gféS q%%e?(%oflypﬂgzﬁ‘og %Wen[?es(l%eéﬁratn%edeprobe and a
dsﬂ'l'ggé stl%ﬂ@ecﬂﬁx%@lmuelélc(aﬂdliﬁjchfak ) rrﬁli)hlﬁhmdan acidy; @slilkustrated in FIG.
out em ssio n. ln a
E\Yhert ﬁ\g tageet Bch%{ﬁ acl &S 18§ fil&( on séréa’mfl ?lle d Cﬁ.%?é ce}\pglﬁ*ésa'clﬁghe duplex
whist be arited falledst patiallyn fdebempb@toé]ypnéqze bhig ﬁ@xatlon is illustrated in

Eﬁ grance of sensitized fluorescence of the acceptor
or by’ quenchi ng of donor quorescence For _.exa

t he doHobridization epnsitican ewsultias HLRARAY dpgreys RiFing yﬁl,‘é vary

Ghdi G%&Qrée%k&é omagwmmaﬁ eﬁuma bi(l)c:)}th"e kempabitzmend length of
r Ius (the I st ance ere e
I A B e A e empa’c#“fé%@??ﬂﬁx‘m°“ and the
Cidaicaabmith &lbmasvmélﬂh-emich)trahbn)dﬁmm tebritigationttuffer will determine the
di st ance o ﬁﬁ hﬁ%
B
Tﬁﬂ#&\ﬂlﬁﬂ@eg@eﬁi&ﬁuge@grqﬂjg@sﬁg? m‘ﬁqqnlygqﬂyqu{ a(§889) Molecular Cloning,
f g«e'c}ar?&’%d?tgom ggfdl %nﬁ@ﬁ%r inbc;rah@[yppﬁmleww (ﬁ:ﬁz&ﬁéﬁ 9 and 11). The

_)

el C acCl ce or a E tql 1t¢in
hfct}lomngz'édn P@“EP‘%F‘@ of hyhitdfation spadtio %%ni'éﬁ{%% mgne:
anot pgy, h&enciL BRIl séguehdenrint garedt lvasad PREEN!iLy)

betmeen tmo d| ferent 5 Q ch.that the
accePywidizirticul e can éﬁgg Fﬁ%ﬁ? °S"characteristic
wavehWangivice: Whi ch i s a2xays at mngecmpdmnret(ﬁé“) forril 8 sipyies each
wave| e h of the dono

oliggﬁggW@ﬁTldes usingbégg$egﬁk$,can hﬁ?ﬁ%ﬁto det ect

anpl i cons include |inear oligoprobes, such as

Hyb P;g%t)zﬁfm%%nc %%(99&31191&.9919[ &Q}%Sat I&is'm/ﬁli{e%ﬂgmN( r)

prob prn ol i'goprobes, such

beacHpiridigaionpi on pri na¥$x $RE aEJﬁ?c’ﬁr?Qrgrfg' lﬁ(ﬂ{b‘fursgr oove

bi ndiyngy, priebes, and sebf sBCUORET6 5320 Aifkdseacts, such

as S%\Parslk tsvsice: 1x SSC at 55°C-70°C for 30 minutes each

Low Stringency (detects sequences that share at least 50% identity)
Hybridization: 6x SSC at RT to 55°C for 16-20 hours
Wash at least twice: 2x-3x SSC at RT to 55°C for 20-30 minutes each.
The probes and primers disclosed herein can hybridize to influenza nucleic acids

under low stringency, high stringency, and very high stringency conditions.
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prinmers. Hybridization: The ability of conplenentary
singl e-stranded DNA or RNA to form a dupl ex nol ecul e

w@ 2003097185 erred to as a hybridi zati on conpl ex)PCMUS1087/@03646
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acid hybridization techniques can be used to form
hybri di zati on conpl exes between a probe or priner and

a nucl eic acid, such as an influenza nucleic acid. For
exanpl e, a probe or prinmer (such as any of SEQ DD

NCS: 3- 38) havi ng sone honol ogy to an influenza nucl eic

acid nolecule will forma hybridization conmplex with

an i nfluenza nucleic acid nolecule (such as any of SEQ

| DNCS: 42-50). Hybridi zati on occurs between a S|ngle

st r anggaudizR REnan dni%eﬁtd\g}uges&i-é anvdlfed mipgidte-senel wiuges belonging

acid (such as, an |n enza nucl ei c
ta thg g{th%&lvaﬁlagfa@l ¥q lfnfi}ﬁgﬁl Ipses; aé? a5 g%ﬁﬂ é)?%hecbaglé ogthclr core

lpfut&hsailnl@/th@e Qissih¢taypds:of, By aakdiQl Wxthmuwse ibroad glagsifi¢ptions, subtypes
ﬁfeog g%(eirgu\ﬂéﬁélrbqaa&f%e tﬁ%l"aﬁacten?aﬁi%%n Rk érﬁigla% sirflce bnﬁems

ion i1s illustrat | N
lﬁbnﬁagg'lutlri'rb/m o Baeidoreuroniniidase 64 or 88y Whils am C type influenza

d‘grrggels %ﬁe larl%a S‘?%ﬁcg t?&lélﬁ{%ﬁé ?Qﬁl@l% Ainbsey @€ )Satﬂ@@ﬂﬂdf zﬂ@lde variety

i di zation nethg g l human
o nproiss m@ﬂtrmmlmamg\?h-hb‘ﬂaft wammplsy 21 BiTdsg Peringfcaliy “83" 8
%ﬁg*ﬁ?ﬁ) GRRulafE BE LA Mﬂu&a@ hheémﬁac&a @ a popugdrions] i somecmases
e

loniC stre
d}puqxp@eﬁ% Idpsapzaﬁh{}%g %l?zg V&? clom ntaie}‘lc?nnl?e%\g&%esml{ AldnUWhins and
Sﬂuhiaﬁ genay meondﬁdﬁd’d iddizitalohas gBanaist bt ieegmabipang H\fﬁpfﬁg viruses to

lgl[rtllblgllgrzllgé {yon Cl%rrldl' ttlhg Hl?‘m;ng;; ﬁfaﬁ@ﬁ '?ésﬂgm%% ﬁ\'ﬂﬁéﬂzalbandemncs

are cusse
alhree {utB aajdemse)egn@d dgrieg tha we%lefécyﬁeruao(mfrdawwsegﬁ%l 8, 1957, and

Sﬁgkg d .ﬁ@é n'wﬁ}a%éus%éfhs&’&m mﬂeew NY (chapters 9

e followng is an ex
hybri d réhlpﬁn@nnr@%@pﬁ %??§m8‘?¥8d $108 ﬁ 5 arldgcrl,r?r{eﬁatwe ovantnsense) genome.
Hrginffhdrz0 ORPG )éonﬁsﬁ’s@d fGh Snteragjuibooesedphaein Sorg rcentamxrqgélgpsstmgle-

90% i dent it bridiz h
h%@?nged\/%]gﬁ %?A?'E% %&lhg?protgi)ﬁ € ?cl: n%eel}ngég?'g%atr%@protem The
1§egmeﬂﬂéﬂ QSnoﬁaa(ﬁ’f ivhehza aohgisss oleighi ligse RNA Brgtgcpl@f thgtoancode ten

S Sl R et e

atleteHGRGE rfepitopes rAOirehigF 3 pm v ipprene ‘2%P°‘§§ég%{‘s
f g'éseg oA UYL ES cifRdcler WG tHol @ and NAGBEeint, ibfh@nZ0Bains are
mnutes each Low Strin Put)%){eﬁé%(%tag%k§nfﬁ%ﬂ%qn%%§a have been

t h'aﬁs‘fiqﬁlai?*é’ sEPtYPESa LT SHPPICUERT I'zation: 6x
orizE ad IQSI@ﬁ(H?fNYr adkBHPR besed en ihais fldnend A phenofpes -

2X 3X §§§ uﬁ‘lce @y%}%%t%llq (’Vh%g p%}edﬂ fsth e lﬁﬁ’ﬁmelﬂ-aﬁ’ elope and

pr obes osed herein can hybridize to
i nfediags gaaqhmphem@négrptagmto cells. The HA protein is approximately 566 amino

acids in length, and is encoded by an approximately 1780 base polynucleotide sequence of
segment 4 of the genome. Polynucleotide and amino acid sequences of HA (and other
influenza antigens) isolated from recent, as well as historic, avian influenza strains can be
found, for example in the GENBANK® database (available on the world wide web at
ncbi.nlm.nih.gov/entrez) or the Influenza Sequence Database of Los Alamos National
Laboratories (LANL) (available on the world 'wide web at http://www.flu.lanl.gov). For
example, recent avian H1 subtype HA sequences include: AY 038014, and J02144; recent
avian H3 subtype HA sequences include: AY531037, M29257, and 1J97740; HS5 subtype
HA sequences include: AY075033, AY075030, AY818135, AF046097, AF046096, and
AF046088; recent H7 subtype HA sequences include: AJ704813, AJ704812, and Z47199;
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under |ow stringency, high stringency, and very high
stringency conditions.Influenza Virus: |Influenza
WO 0008eH58r e envel oped negati ve-sense viruses PET/OSIPOTIY3I646
to the orthonyxoviridae famly. |Influenza viruses are
classified on the basis of their core proteins into
three distinct types: A B, and C Wthin these broad
cl assifications, subtypes are further divided based on
the characterization of two antigenic surface proteins
hemaggl utinin (HA or H) and neuram ni dase (NA or N).
Wiile B and C type influenza viruses are |largely
restricted to humans, influenza A viruses are
ﬁﬁ& OGRS AT HPs By ey SinpesThol6qe AIYSS26ts AAHBRE 6, and
umans, non-human manmal s, and birds. Periodically,
AOFEABAaN strains, particularly of avian influenza,
have |Iﬂfa@dif1@ﬁtohhlemin apﬁm\l, @hich issthe prederoimentdargetf oeuitslizigs

seyvere di seas ol Bisal

. BRYYedss a§‘ﬂﬁsﬁ uF'ézr? o r alrﬁ'g a&rﬁ‘g4 wAr?a “698‘?‘{@%‘2@?639 isalsoa target
5 ftiefeoteiveimuine wopnse sgaisigntieanzs.i Ne it ¥ IRPERIBFFR 4P 0 amino
Ia@lf l Egtgﬂ'n%n de&’ﬁfﬁn Lﬁbr&@nﬁt@ly' 1470 Hthébt1|d§ séq%@rlr'derwmfmeﬁda@enome

atron, resulting in. influenza, pan
'Shgm@téu &qc@an@mﬁew ayep §rieyetd Weﬁff fave ?\R}é%e?% fig N1, N7 and
Wlﬁﬁmgé PERARNErE SlAqfol)?lrﬂlﬁoﬁ&Eiﬁd amined at@58Yueanes include for
resul ted in
Bl A S L T A0 a6 ST Y Pl 0078 and
10 anYBamnsa)xdgéIIMMThk AﬁSfW&?@n?z’a‘ AE5088%8-consi sts of an
I nter n'?tu g%gﬁg@ﬂa{t%ﬁhé‘mﬁ%&a %&%ﬁi dMebE thé ﬁltemal proteins. PB2
singl es Fan

enone and an outer

cnadb® pmmolan@cpobgpemlwmws s?fo?féh%thfeﬂ?émg'g@%ﬁ[“ 88"‘*’”“ the RNA-
IRAPRNA HolyfnAaa cGapiek. SPEZ Qfen&idg@ by hpp’i&&maﬁNﬁQMO nucleotides

eches t hat” encode te
pqﬂt??)@ﬁpp% genoup sgﬁr&em q'rtrg qu%dg F%lav erase é)n?t'éﬂg PB1,a 757
15 dﬁﬁﬁb %1H%Bty§ep3{de,eﬁdmpeg 16 axejinb aeid pbtype]aldp; q;t: g@qodqﬁbby a 2341

ne .response S f
G ESBERR o TU 2h 0 CIRAA O opsv
i nfl uelszgnait 5 abmistaofaboytd§6F nuclaptidesiepcading aybaé;g @grammo acid
O I B pFoteih gﬁf)g&otgwtp ?&lﬁ% tﬁ@c m@}éb@d?)sidn fSEglﬁéhla considsbfan about

uC
P %@quﬁgmem%%éfﬁb@ Mpgge Wc}} @cadc? Sl?eftglg énN%nx pro?ems, an about
20 ghyflﬁmfngta@iﬁg\dmg% Bﬁ@krﬁzﬁbfoﬁt d& miimé hid M2ppptet, whieh is translated
envel ope and nedal t d
c&pmea Sp'hﬁgl marﬁ 63‘@9@ lﬁi@& SQ% %réé?lsﬁg%g gr% Ig% géﬁ% Vglc\:llch encodes
| Bwd @ifgtdnt naRdrucmirad prmdm;iNEy aathﬁ]%rpr oxi mately 1780
base pql % ﬁeSJ ?\%t“llsgfat BYLENEE] B mpReiRAlch4s Rhudibie acid) has been
(0]

genone. nucl eoti1 de an am no acj aﬁuences I &#&hﬂw
(aumram-mersepmqe@. enpifigd eNge e oAthes Pigtaf ?%?R°P8'&‘%r?t
25 a%o.\ﬁs&den@&t&}h@ &rchx%; sudl hedthérRhiod@edraalshd akinshwmvstreal DNA,

E %lj\gg Iaﬁg ?,%;t%%.(ﬁa ?qlcgl%t %ve %’é'r}ﬂ‘ltsc))latg@‘t ﬂmﬁgnuclelc acids purified

NGPistafiard pumcgaw methods | Thertertripdsol anflirapes pucldle agidyirepared by

e | i ic acids, suc
( évzg)m zrgxlnto exgres 1ﬂﬂnaa“i&1§td£3ﬂta§ g’%g\és L@Q@éﬂ&@%tﬁ& Aol Adgic acids, such

htab probéswad.primers. dptlatgddges "F’%'Fq‘éSPaﬂ‘?&?'\éte PPER et @Y inglpdgnucleic

30 S ‘é@idm&eéd&s%ﬁl NG RastiS0% i6lged, AYARS Q1 thast Z0th, 8T2190%%, 95%, 98%,

recent
99% or even 100% isolated.

Label: An agent capable of detection, for example by spectrophotometry, flow

cytometry, or microscopy. For example, a label can be attached to a nucleotide, thereby
permitting detection of the nucleotide, such as detection of the nucleic acid molecule of which

35 the nucleotide is a part. Examples of labels include, but are not limited to, radioactive
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avi an H3 subtype HA sequences include: AY531037,
M29257, and WU97740; H5 subtype HA sequences i ncl ude:

WO®7508333 AY075030, AY818135, AF046097, AF046ROGUSANT003646
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AF046088; recent H7 subtype HA sequences i ncl ude:
AJ704813, AJ704812, and Z47199; and, recent avian H9
subt ype HA sequences include: AY862606, AY743216, and
AY664675. In addition to the HA antigen, which is the
predom nant target of neutralizing antibodi es agai nst

i nfluenza the neuram ni dase (NA) envel ope gl ycoprotein
is also a target of the protective i nmune response
against influenza. NA is an approxi mately 450 am no

%%{ %’gﬂ&uﬁﬁﬁ%% fgé/tpx@nhg%ﬂ@sr Q%nﬂﬂlhﬁhaécékﬁi@nts fluorophores,

vty eétl sequence of influenza

Renternst StED g@ql] pembinations tereg rMetB?(Fs RE lrﬂaeng ém(a gulgance in the choice
Re 28619 8pbrbgrididifor Mrioubipurpods A2 disdiisydfes exdmderl Samprogk, et al.

pol ynu otlde m ng, aci.d d
Sy CRoinie B S ST R Ao B P
AXRAED EiTal. (WY CBEHET BratorshlsAly BAOGRByr Binteky, hghn Wik pons, New York,
AE? 8892, and AF508588. The remai ning segnents of the

uenza genonme encode the internal proteins.

a 759 Nindleio acidi(tholpouly o prougBca)h Acdsorabopuriestide ﬁ{e‘B‘E‘H‘}‘% gotide
Wﬂ?e'r %lm xtﬁﬁmit&ﬁmt SN RNARSPE Bélndic BINA, and synthetic (such as
Ner ase co | ex. PB2 is _encoded bﬁ rpger&’ou'bf@s%r‘iﬁ&éd (ds) or
:_c:aaremﬁl!nc »@é}tqs'&%@ DA PHENPN G SRS FRH SR
e apmidd 39, Wikrgonglesraaded, preoiucleicacideBh | be the Bgpe strand or the

d ¥ cl an s
S s EaRBE oRO oo 0cn A 7 C,

séndwanaigo ancthde a@@S of uaibl@bwctﬁétlé@qi}’éh é%‘aP%‘%‘bW’Enlﬂ"Edef In one

aer;(g g 5&589 Gl Ys%ln“nﬂéﬁ%ﬁtelﬁcw Rhichicen Glclvab audleid b&ds
¢l"eot | des encodi ng an about 498€%n1no

nmlf@é@om iaflperzpeirusss s wslhas the,gmplifjeation ;Hggucgs of such nucleic acids.
nucl eoRg@eRbéde: Sﬂ&"fﬁﬂﬂam%nﬁmtﬁﬁ &Finacleik aeid nxlautes.1 8Aincleotide

nucl eoti de sequenc t ene
e progmORaS b At 3Ageudid S EGRIES hlione, o, o
p{h@éeqjhasphaﬁcgr@rps atvmhied Bbestemilinkagasiodhavgacghapdemaictivhi ch

o oo 5, Bl o000 SRNARIL SBK) @Bl SLBPMERNE(ATP or 4),

ene, Eenco
ddédx&gmbSln@ﬁ-tSPhQSdtaEﬂ’(éﬁTBr%pg’l %gxycmﬂ‘m%\ﬁ cF"Rl?ZPha‘e %TP or C)
l 2 @E{oﬁ?ﬁyn’%‘fbmé $albghateRi PTPE TRIThe e macitot{dssichRAS are

c  aci d) has been substant r '
D dmpiioe TP B AP B T T RS L o oyidine 5
Wit pghBsphag (cqumﬁamaaﬁd wridiner @diphosheer U TPoath as ot her

c hr 0 m)ﬁ\g n?eﬂag?s indit (}e tﬁlo ! ?ﬁg&ﬁg?&n g B%ﬁe@ ngeé modified sugar

P eiar 1 plsiogh Tor PRI U.S. Patent No.
i Aplidtide amdpbdified a}msglglteplmckl?qné:a fg‘yaxgnpalﬁ @sfeggeribed in aten

p‘érdgfs 2684 ﬁ&a{?@%kb 05 (hdBR ih@kpBrabsBy Rfemers nucl eic

prepared by reconbi nanf ex ess| o
ol | gl AR PP SR OREL Lt Mok BodPiugleoide atuny

S%BBtl&’{sorpft@hﬂfzttﬁ@ﬁclpde et Se nd»tslmhaﬂe@ ﬁﬂggon@pll,r%wgqnpgacll 5-

a%ﬁglréjutraecﬂpy loc}oxi'acf’? m?/pg)%ﬂthh&ck%%n@ H&Jtﬁ&ftosme, 5-
(carboxyhydroxylmethyl) uracil, 5-carboxymethylaminomethyl-2-thiouridine, 5-
carboxymethylaminomethyluracil, dihydrouracil, beta-D-galactosylqueosine, inosine, N~6-
sopentenyladenine, 1-methylguanine, 1-methylinosine, 2,2-dimethylguanine, 2-
methyladenine, 2-methylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 7-
methylguanine, 5-methylaminomethyluracil, methoxyarninomethyl-2-thiouracil, beta-D-
mannosylgqueosine, 5'-methoxycarboxymethyluracil, 5-methoxyuracil, 2-methylthio-N6-

isopentenyladenine, uracil-5-oxyacetic acid, pseudouracil, queosine, 2-thiocytosine, 5-
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acid nol ecules that are at | east 50% i sol ated, such as
at least 75% 80% 90% 95% 98% 99% or even 100%

w0 s@rmvass Label : An agent capabl e of detecti oPCT/I82007/003646
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exanpl e by spectrophotonetry, flow cytonetry, or

m croscopy. For exanple, a |abel can be attached to a
nucl eotide, thereby permtting detection of the

nucl eoti de, such as detection of the nucleic acid

nol ecul e of which the nucleotide is a part. Exanples
of labels include, but are not limted to,

radi oacti vei sotopes, enzyne substrates, co-factors,

| i gands, chem | um nescent agents, fl uorophores,

P\%ﬁ\tyfﬁl thiodrady Q‘%ﬁmux@@iﬁ 4Ctﬁﬂma8@t5‘-lﬂ&§ylhmmeﬁﬁcﬂ ka)hﬁeﬁb acid
or ° | abe i dance in t

me v tspter, ara@qfso?x.‘/%ﬁﬂic&a@ %w%ggﬁxlgqrgcng s's(g'ag% §_ -
E-B6R pFopy 1) u&%ﬂtHrﬂQJ‘G-@ihmaiopur(d\ébalrmgitatheﬁsl oni ng: A

Labor at .
e, Absambts Bl RS PR AL g Nt i s
Bh)obd%mbn ohaf3 I?.trWtineync&dedns prelmwlﬂftwﬁkto arglgiggse, Hyflupraqprabinose,
f(?'il?&% én:ﬁ) {éec ul & g mloﬁ%ghl @Qﬁ erg’%f %Wﬁhmmd@ﬁb%% |s§@) ar

Wthout [im t% dat
pbbéphonofRiddcs, agb«mphprgd@nmte arp&og;gﬂqaﬁnéc{qt oe(tg, oramidate, a
%ﬂ@%&% (jJrM%&ﬁé{ r&trnﬁﬁﬁﬁlﬁgého% éﬁralmlﬁhcmﬂ‘&ﬁrléﬁt&‘] & acfoaicetal or

e stranded (ds) or single stranded (ss).
wnelegthererfll e stranded, the nucleic acid can be the
sense gyiimansd shbnhheenaramumales,tsnmam]tiéloélgem&bpaée for

Can é?%le(g%gcegg a? t {Bunuc eg%&eq e\§h|F: %I'\Jeaﬁnéled-% Qcorgplementary

e anal ogs of natural h
rtu@bmbiewemd olcloly ek asil PR iZaReREJorm Hhghrid between the

% ar% Iagd th% te[}g%l &lglcqgi'd%rb&i @Upr’lrﬂéﬂ ddff Bé axt&wéh aloﬁg gwitatget nucleic
e e nuclelic acid l%urlfled

| avfd melnzl&le by p palymergse GiEyIPe-gEh et’?f@ aPfpreTs F%’h?ei 'gﬁd to amplify a target

ga"r!:czléd RblesHE tEuElUéis' zﬁbdlfftnc&\(?dfdﬁ infdazaamticdbaicid);heherein the sequence
ament al Unl t of nucleic,acid r
andhqagﬂrpqés sRseifig dardhe; targef ?lgbeéchac(l: 1&"‘%? nfgrségcaﬁgle so that the prime
afl1a6/adizt G e pegd: asceitacid saEchla mndm vamlhgfoﬁréngep%hybefhzatwn

t hr ee, phosphat e groups att ached by ester |i nkages to

t pfed ‘§'8§%har| de noiety. The major nucl eotides_of DNA that
ar e deOky seificiy nba g‘lm@mpcrgppé@p\ﬁlgt ids IFM'TPTB?S’ K’f example, a primer tha

dlengfﬂﬁg ﬁ&e@ﬁtl\% n&feb@&@%@l’ﬂ%rﬁal&d @Teﬁ’g&rse@)snce with a higher specificity

Xycytidine 5 -triphosp hat .
dé@uypﬂyqﬁ)g@qﬁg gnmqrrqf ﬁﬁ%éaﬂg‘f fécgt%asr-r'gnug,r toﬂ)éunﬁ]reater sFemﬁCIty, probes

n H&i fhdrslem &fseBNéd @atinaldénadéanel 520,125 phéspifatd 50 AT more

uan lpe 5'-triphosphate (GIP or G, cytidine
5‘=°‘“S‘P“r“|tl HBY ‘H’é & (CTP or © and uridine

-t i i papibabrex@iopies,arpriler isidh lsksdfingelsotide in aretipifadies at least 15
nUC' £ i R asas émehd’leoeté Pugialar lengths of
cont\ggsdsqﬁlglgsg&g %?lﬂiﬂgglelﬁglg t{)] g Fag b? o g ﬁ . lO p p‘g{(agl e
oriersdhatisenbs el tapragsice disimaepds S e gre3sit djssloRyS PR palple
etamﬁllfy A B8R bfar iﬁﬂﬁérﬁ@ hadl€dadiy) in@ider wivoey haviesatidastsi Soft least 16, at

gDLR%IFtellgte gtolgagts iii al'aiﬁ t lgsat Y\'gstgg acf ?east% éﬁ&gt 5? aﬁ@gsjt §3’ at least 24, at

least 25, at least 26, at least 27, at least 28, at least 29, at least 30, at least 31, at least 32, at
least 33, at least 34, at least 35, at least 36, at least 37, at least 38, at least 39, at least 40, at
least 45, at least 50, or more contiguous nucleotides complementary to the target nucleic acid

molecule to be amplified, such as a primer of 15-60 nucleotides, 15-50 nucleotides, or 15-30

nucleotides.
Primer pairs can be used for amplification of a nucleic acid sequence, for example, by

PCR, real-time PCR, or other nucleic-acid amplification methods known in the art. An
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position on its structure include, but are not limted
to: 5-fluorouracil, 5-bromouracil, 5- chlorouracil

w®200omeusaci |, hypoxant hi ne, xant hi ne, acetyl cR€DERI967/003646
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5- (carboxyhydroxyl net hyl ) uracil

5- car boxynet hyl am nonet hyl - 2-t hi ouri di ne, 5-

car boxynet hyl am nonet hyl uraci |, di hydrouraci |

bet a- D- gal act osyl queosi ne, inosine, N-6-

sopent enyl adeni ne, 1-nmet hyl guani ne, 1-nethyli nosine,

2, 2-di net hyl guani ne, 2- net hyl adeni ne,

2- net hyl guani ne, 3-net hyl cyt osi ne, 5-nethyl cyt osi ne,

N6- adeni ne, 7- nethyl guani ne,

né)qﬁ&ﬂw APERRRE Bhimer i@ﬁ'phmer S'toa reference point on a nucleic acid sequence.

“dg\%ﬁ;;% 38 drr'g}ttea%‘,x yﬁgltpgégulﬂrng%lr }5 toR! r =reﬂce XpomQ%X a%H&Q.%'acnd

gecﬁ@ﬁo@y it gdneral\@t leass Opfmm hadieri reeerse primer are mcluded in an
%hﬁ%@y{: E?g?—/t}?é!etplg(k rfrﬁerlpagﬁc' c?aﬁq)g lﬂ@r@\(f‘édlfrongb‘ ﬁwmﬁqueme (such as the

i ouracl |, hi our aci |
M&hm&biclwldﬁemmlsmfa@ ps SEQ IR NQ%470§@)a@éF¥a(?‘Pé% ¥ using

met hyl est er i ipdimer (V 0.5, © 1991, Whitehead

go%{tﬁwr grams H%%?g&c fo?t g_ Skl sﬁ%hg&f?ss_ vlr\nl_eé (Version

&mm«ﬁqnﬁapmd)caukeﬁ@mch ‘Eg% M ani nopur i ne anongst

ot her Slgetﬁg& dﬁ'@ pdding ARG Ldingsinmeigare dexrided s fonekapipleydpmbrook et

PN Melacer Glrmes  Lopiarary Pyl Yol b BB NebPvork

2xdshibd O @D T) T3LrenKFrovels inMbldawian Bwlogyy GegepgiRyby- ,Aesaoc & Wiley-

onent of the S such as

drisestars: ki s examgpaﬁﬂg’éﬁo"mﬁ%pﬁ.ﬁ?%'t o N

phOS phbr(ﬂ)m Agirbbheccpimgrises aph ecorusie coaa‘,tcbcap%lble of hybridizing to a targ
QEP%%F @ 43k %ﬂu@nﬁ‘ﬂu@ﬂéicﬁb@? ph@eﬁfsteble tabebdricgporter molecule can

ester, formacet al anal og t _
Ftrq qﬁt@glpd tasi piope. n’ﬂmngl @balé Ilr&‘l:l.‘% F%lécmctéve lsoto%ﬁ, et}n%rﬁg %}{)Iz\trates, co
O, LPRNEINEE Ehaﬁlunﬁlﬂéscaﬁ aﬁflhcﬂ'eﬁelqmgmig i;apjénsa(mq qgg)gpesl 5

nucl eot 1 des, nn
ar gt MiererE e Rl Bl Pt o fecipe P
bsdé Zraidisousséd) fdrexampleiy PSmerolgbf:&/ﬂ{e Molacalap ({aping: 4{gboratory
grhza,eggélﬁgrlilrgg ﬁ% %oxafz{bgra%rfl @ths (l%ﬂrahmusﬁlﬁnetbﬂ Current Protocols

e target nucl el c acl
ol olscudwiokay serr oA R IR BEFagte Goen
anplify,a F&rﬂ&gﬁtex%ﬂee& froBEinClutEs ot abtene ﬂuo:rhphae,auch as an

portion of an inf]uen clelc aci
S eqygetﬁbﬂqupphoffeorao uor%p Q?S’e &'-‘ OF exang)} }fngrro fédr}a Téé}Poe attached at

NiHel 817 38&Id0bL MR protel. dn s;feorﬁc@xanp\b:e tlydhpmhogeﬁgat&chqgép the base at
\G\Aﬂweir-h{/g?é} I %rghé, tJ}Ee Lﬁ{s%e ndn{hg Cri’l bﬁ)h@t@ 'gﬂ)uﬁ@i ®£s1eRd or a modified

ringency hybridization conditions.
Thesespeb if a Tiintgmalfto gherpbeer i ncreases with its |ength.
Thus, fLh€ %@'B%&-all}aatnédsfmf ndcleatidds I’MJ letighssudh as at least 20, at least 21,

gggég% étg,l q\gfqa;]f%gl eﬁlcl%l;ate%ét gtg‘g%s} %f'a ('SIF (?: st f’)'%’f at ?eaét@ﬁgﬁtleast 28, at least 29,
CQf fe85:BO M 163G 30/ Atnist 3, aledsy 33, 5t mgg Bécat iqggts’&S atfhepst 36 @t least 37,

0D B11 0 €L ersoSRRCLS it Koct BT QDRSS 30 RELTRL & 168G last 45,

4%t 108 467 at iepstet Tcarienstdft, mtleash ﬁ%|aé[§>@§t éggt least 5? at least '52, zg’least 53, at

least 54, at least 55, at least 56, at least 57, at least 58, at least 59, at least 60, or more
such as 20-60

contiguous nucleotides complementary to the target nucleic acid molecule,
nucleotides, 20-50 nucleotides, 20-40 nucleotides, or 20-30 nucleotides.

Polymerizing agent: A compound capable of reacting monomer molecules (such

as nucleotides) together in a chemical reaction to form linear chains or a three-dimensional

network of polymer chains. A particular example of a polymerizing agent is polymerase, an
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In particular exanples, a primer is at |east 15
nucl eotides in length, such as at |east 15 contiguous

woemheetistles conpl enentary to a target nucl ei cP@DUS2007/003646
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nol ecul e. Particular |lengths of priners that can be
used to practice the nethods of the present disclosure
(for exanple, to anplify a region of an influenza
nucl eic acid) include prinmers having at |east 15, at
| east 16, at least 17, at |least 18, at |east 19, at
| east 20, at least 21, at |east 22, at |east 23, at
| east 24, at |east 25, at |east 26, at |east 27, at
Ieast 28, at least 29, at least 30, at least 31, at

e viifich &dtallR3%e 83" @l’bn%aﬁ@ﬁ bf SprimatstlaedhedmBémentdry to a
Ie t 36, at [east

inpgleic agid tenaglaqeegﬂmags Of(’ff’ ylnggag%s tg%:cal? be lrxrsber%ch %lgal @hhucleic acid
R AR ihélase, 6OIRE ﬁmhnﬁtaa ];b the Et budi BEAgelynrrck & s(peca‘(ggqaé]y the

npl ecule to b 1] do+ e@g,

Hﬂ@?"é’b P%eg\ %ﬁg{g nuc ?n%g%aseaa%tl@?pﬁ‘hcgﬁ nlﬁlglgrgot Ir se

R¥ansteiptasa(sneh ascHilvbe RE> coloRNArpelyaresss 3grvhspt gprm WA
u | eic id sequence, for exanple, by PCR, real-tine

merase
“her nucl eic-acid anplification
i n | heTisahotonn! POBEAE » HESTIGARR 16 PUsIPBARR LS b amﬁm%\ém Hthe

| tSmPhak¥ib E@ihgté stramea DN RioRi061E, PDONALditated DN ImeRE Aamimerase can
sequence.

! m' _or
e o Bl AT oo
s@aeRas RNAdenat BINA patymesass) canhe usedr ward and one
revers g?n gnﬁﬁlﬁ A fhcleRGclOG Olebile: aﬁe@ﬁﬁ'ninfgbe afehsﬁtlﬁing a quantity (such as

reacti rrmer palrs can erive
setplrgive ew(nstudwf necleinesid mp!ea@ﬁ%%re??ab P%ﬁhc?sg‘tﬁ "@8&% Siipligons or the
Slﬂmge? bf Rucsic mn'oigmg@gé%nfﬁg)a s?lfr:ﬁllé e perpdudar egympled, itgs
onputer prograns | ntende or S na

pﬁqtmnl(lg/g)‘eg'p “vqjang)unig)acwglg&xmt\?%‘?fi uﬁ*élc%c]dﬁns:?lg%he gﬁ? (e)l’;tl
Bipipasli cal Research, Canbrldge MA) . Met hods for

reparin n hi
prep &“gegg‘?rﬂ gb %FP ence: (.l{be?B?m&;%? ?l{lbllegéénéen JFof 8%ample, quenching

exanpl ecu ar Cl onj ng: % .
Lab@ﬂadrephpré/hﬂu@bsce@glogmgpwhq:fga auenphsy mojgsye WR as the fluorescenc

Bﬂ‘dﬁ"&ﬁers ?&@@Lbové)lplg E@en%@ﬁfglen?w&ﬂﬁﬁj 9 tlhd’lﬂtl\ziﬁd)[ﬂbtel that it reduces the

S T AL enScl & n}a nucleic acid

! ﬂ“msceem@aé(foaexpmphewqfﬁﬂha&rgg’ g5 aipage o pne
%FJ n&QOWRE BEBroAg chriiith@d Rebropiokein aapienthedpabl e of
|

di_zi ng, t 4d
| nf | uerBeahy (% Meaglo 8&fcgmggt<?mg?sld& e:%d@d?s generated during
I @REN dyele ofalPERY Mhichare lbepcatlQrat,eﬁe @q@lc&mb@fdmpla@y\ﬁ?l@&acnd prior to
| aﬁe{té’%y‘&éﬁ d’?lfxé’ iﬂgdrrggt%n' o\f)?an'leilo;uQQ ﬁ§an Shdifitation curve, can be used to
S

actors, ands, chem | um_nescen
f roise i proegeaRia s HESCEAEH SSH AN 2 HECTINEE ABIEOFeg) endle

elteg nRNAitiddSRAGRT b Bargdi Quélbioiacid sefueh@bdh some examples, real time
ap ropri ate for various gu&@%@‘?iﬂ d| Scussed for

é:f-}?p}se'eal tlﬁlesamedwscgpta g & “d oni ng:
|— abor at mfs)émwbﬂajﬁﬂ)les, GelachoBmraf laglphﬁﬁfdgfgrget_w&gacaqceﬁ S;uq:braég'lg influenza
198@%}1 Aiﬁ?ect%% usx&% aﬂbele@]&td' b %c]?ﬁsoet ﬂ%@é Rbél&d with a fluorophore,

MO eene It shing Associ ates and s
Wfbew@q EéQM&]é@ p(qbggfn) this example, the increase in fluorescence emissio

measured in real time, during the course of the RT-PCR. This increase in fluorescence
emission is directly related to the increase in target nucleic acid amplification (such as
influenza nucleic acid amplification). In some examples, the change in fluorescence (dRn)
is calculated using the equation dRn = Rn* - R, with Rn* being the fluorescence emission
of the product at each time point and Rn being the fluorescence emission of the baseline.

The dRn values are plotted against cycle number, resulting in amplification plots for each
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In a particular exanple, a probe includes at |east one
fl uorophore, such as an acceptor fluorophore or donor

w0 bwonepbkore. For exanpl e, a fluorophore can bECT/US2007/003646
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attached at the 5 - or 3 -end of the probe. In

speci fic exanples, the fluorophore is attached to the
base at the 5 -end of the probe, the base at its

3'-end, the phosphate group at its 5 -end or a

nodi fi ed base, such as a T internal to the probe.

Probes are generally at |east 20 nucleotides in

| ength, such as at |east 20, at |least 21, at |east 22,
at | east 23, at |least 24, at |east 25, at |east 26, at

8alle &llusihtel] GRBIG. 28 Witk refeea@t 1o29G. 4)thé tashold@alualCt) is the

w0 3 ot e o XS ot
| ®akh isA9picalty 10aisds thdstargiprd desigtion|d, thqatpasqzlmgthisszeslmld level can,

ast 4§ % Ao at | east 45, at |east 46, at
ow?m eCQ%% east 4 ) at | east 49, at | east 50 a

| east §§mpgq' A mle,ggch a5ta hilggigal 5gnp lg4is p sapaple Bgrtamaq from a plant

| g@éﬁmﬁ%ubj@@t laga8dd Rbein, MiolbBes Earﬁﬂes iaéluliecdBélinid3] sadiples useful for

| east ,_at least 60, ar norﬁgcon g‘? ¢Fle tt%%%sand

céﬂﬁ‘f"'@ﬁé‘?ﬂ“&?%ﬁ iptsetionein supigRs ! uRO dm et Seti e,

S B@Jtly&ﬁuc?s@s&ﬂ aﬁtllﬂd»dﬂoﬂeriieﬁves 26d fifctioucbfidood] esh a2 Serdd; extracted

nucl epti de 530 nue

Ag%lksn,gxgaﬂ%f? %r asB%cia y T morvgac SI%%f xﬁcﬁ\gdmgeés}{&‘%f\ét gor%?gﬂ;}:le unfixed,

asropen; fiest indesilin @gﬂ@mbeddﬁdan opreffing tears; wilky ﬁkﬂhscf apes; surface

f Wagﬂltlé sne; %rﬂ'scegbrcﬁ,pﬁllﬁlrfﬁﬁd %kmﬂQa%usnﬁinWakroﬁ'fasplrates,
chalrns. A particul ar exanp P &ynﬁr|2|ng

D Geanehaaiveglar PNieR S eEhesl AT PR AoSoRPp PP B AP RRES:

t %ro%ha@hg&ag@blraes Qhd Saliph.| l'ﬁq{artﬁzhraaéhdbcﬁrbﬁﬁnhte,ﬂba’ﬂhangctlaamﬂe is

Iel acid te S r achea
(ﬁtawg &gglcfmtagl %ﬁpﬁ} s?h%p Pgl} Cfo %rl% ?%%ﬁ%o%%?&agl%%e tracheal
[ quttacbe spbiuin, assephayngehlrspiedest oroplpeyrigealggpiratgopgmd saliva.

p0| ymer?gggllc'e idditi %lhﬁﬁlriltyy i‘mdéltﬁ)ngt’“ﬂfaﬁ@%ﬁ% Wb 6fmore nucleic

exon ease activity,” Taq polyneras
r @vrdrssq;lemea,rgéwp ot moEe a(rrgm; pplcayqur\ch, 1q:§r())res§ u&?pps ?{I\%e identity

P Q)lr ¥1%faﬂ§ﬁ;et\%q t%@ﬁen@&r BeRNAcPREMIR SR xhéasurﬂil &1 terms of
choice o nNer ase |Sngoende t on t

n
S orsm AR PTIE NS RiEv Hie HEBRPSS v aors EHGN Begpushirsdre
Dﬁlﬁnﬁmt@w bﬁholagmudercecﬂ@d aibIA aoid sRIN&npm|ppreessasrelatiwaly high

mﬂegrsgg fd)féseiq%x ce ldentltgpstn%a?lt% ¥héh a‘cliI H&J l% s?:ﬁl'agl‘a%ﬁ%s

en a reverse ransc |ptas such as an
RNA- di rMetheds dhdtiswoént nEsaaseireriancasepagisertire RigH kP ain gt

a W!E‘Jll.lt?t/n% t%ms(inggi ﬁﬂgﬂ?al§Mﬁ§ Bre R fReib& m”@@ﬁﬂlr& W@at&man Adv.
quant i

ch a rel ative ntit e
O i Rl S dea b o Pl g
t flﬁprﬂbtﬂ’ﬂ%c OlarlNeddEs @, BEA 85:2Dle RSB EHggirs SeBbarp. Geare, 73:237-44,
fgﬁg%a lgglg is B I'{alrpg §§el§rpl3 89’& orpet eg?; N1 HJ;:HSRésh% :10881-90,

oAl er nucl éi’'c acid
nol 988 iew g gt dsé'ﬂmput(r @pésanﬂheBto@mgﬁﬁ g >6b- 1992; and Pearson ef al.,

14508, ez%ﬁ%e 24: é’o‘i-?@'tt@bt OR1Rhuildr HOLLRHR Y 2 F59403-10, 1990, presents a
exanpl'e, quench |n9
detailed consideration of sequence alignment methods and homology calculations.
The NCBI Basic Local Alignment Search Tool (BLAST) (Altschul et al., J. Mol.
Biol. 215:403-10, 1990) is available from several sources, including the National Center for
Biological Information (NCBI, National Library of Medicine, Building 38A, Room 8N805,
Bethesda, MD 20894) and on the Internet, for use in connection with the sequence analysis

programs blastp, blastn, blastx, tblastn, and tblastx. Blastn is used to compare nucleic acid
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of a fluorophore's fluorescence occurs when a quencher
nmol ecul e (such as the fluorescence quenchers |isted

W@bwvmeds1ss present in sufficient proximty to PEEUS2007/003646

fluorophore that it reduces the fluorescence signa
(for exanple, prior to the binding of a probe to an
i nfl uenza nucl ei ¢ aci d sequence, when the probe
contains a fluorophore and a quencher). Real -tine PCR
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generated during each cycle of a PCR, which are
proportionate to the anobunt of tenplate nucleic acid
prior to the start of PCR The information obtained,
gg(fign@é mlemkﬂ i L&Al 9(5}11&#5 ¥fino 68 sBfiehs8 d AH@itional information
ermhe t resence of a target nucleic acid (such
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sonme exanpl es,
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alméliﬁiceﬁtfsembd ilereily isalewehinedioy d;ydlrmdhzjm(rgm hf @gtcbqq; either by the

HP%}E e{% %E%ldgncg 'ggt ‘%bq)tpé %el?cﬁfga gécﬁlﬁnéés?m #h :Jn%ﬁteﬁﬂength (such

| uor ophore, for

- exdlp be\sacu'ﬁkgmu(qt')iesmr@b@no gcid qemigesé];@mpe@uertcﬁ get forth in an
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| (ifIRB8& it 15.0 pérgeit td&tiﬁdaEtoahéitbstCéeqawpd:a (Ll 6wt 5 B 1085 adhe
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e@?ﬁ?‘FﬁF %eguen(cH é@leghtg ﬁlalcl:le is ron?c{j:g Edeégé%}age %gaﬁn F%P g;?ample 75.11,75.12,
cd.13)land 25 1413e mtg.mti#rbdce}qufat7|5dnwuﬂm7&1 516 7|§n}7 754 §gnd 75.19 are
rouﬁg)et% :%gco u8s. fl‘i\é‘ %é&%ﬁv@ﬁe %vﬂ@mw%gé lShnanQEteEé}e IP4vHhee bxandiple, a

orescen

et gst segrensp cprﬁ@nwagépmelemmée%%thefaﬁlfﬁ&wm’ a0 BPSPRLYe
agah el C¥Gh 8n mémﬁ?erdasetﬁlﬁﬁéﬁ dsifelgbvistoftans afrégiar ﬂhot’shpb@f%percent
for eachsanpl e as f_ustrated LN Sb o= Yg
r eaupes ddentiy tefhat ‘dﬁ““ eﬁée?‘i’??’cees(h%l Val ue is the
PCR cycle nunber at which the fluorescené en1ssion

dRn) exceeds a chosen S |ﬁ§hky )
16aFEﬁEss?‘ﬁ‘é %ndar d #%@%& giggyﬁ%gtgsé%?ge (th *
threshol d | evel can, hbmkVeYllbhldhdﬁddd||f deS|red)
Sanpl such as iS5 W: 2)
SIRBPEL5bEd, RS a=aradrTer SR -Shorate R 2
used herein, blologlcal sanpl es include all cI|n|ca
sanpl es useful etec
sub) ot iEign ity B GEICH] MolelRFRe LBLEF ALY i that the oo
t infestes hgiribidfeadichoh ditiennaider stsingint a@dltbllﬂéoamngem conditions are
dert vatd %%%nﬂ%ﬁtdanfd ?BC&IHQ‘QI% Lﬁ’iﬁertm@&gnt eﬁ%?&hnﬁbﬁtaﬁi ﬁz[rbllﬂbters

ga

ext5ct e bi opsi ed or s
ti ssue Thq{@p@maﬁ@ p(npl§§ a@gprtrﬁegf gxa?q%se %;: inare H%tqlmlted to the exact
URE4weRshs shéva, @fthobd skakdiimtht art el apprevialé drat ebgwsden b¢ madeto a

paraffin; fear c

u rspcﬂgnces 6|M{ sbégpgﬂh/ é’%lctntg? g'tf tg%(? ’Fhe ?%Hsetog?ﬁm%rﬁlﬁ?@n as

p \§B5irddo Fer arampleysasgiceabaying d eostERYa piiewst 89%) Bé\ké@te‘?f’ %, at least
Irpg @ a?ﬂeas"%‘% I 4686 9898 &F HkasDeRR eéq%&a/deg&@hws rahy af S8Q 1D NOS:

erﬁbw;%pqgv:daedﬁgél% {ngegéﬁlgﬁpg g%%;la:véll Iagprecuﬁe that t%ese sequence identity

ranges are provided for guidance only; it is possible that probes and primer can be used that

fall outside these ranges.
Signal: A detectable change or impulse in a physical property that provides

information. In the context of the disclosed methods, examples include electromagnetic
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obtai ned from an ani mal subject, such as in the form
of bronchoal veol ar | evage, tracheal aspirates, sputum
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saliva. Sequence identity/simlarity: The
identity/simlarity between two or nore nucleic acid
sequences, or two or nore am no acid sequences, is
expressed in terns of the identity or simlarity

bet ween the sequences. Sequence identity can be
measured in terns of percentage identity; the higher
the percentage, the nore identical the sequences are.
Honol ogs or orthol ogs of nucleic acid or amno acid
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the Internet, for C ction \wt X ,
PR l:3¢§| s‘gecﬁﬁ%@?cé% acb(? gxgleﬁule E\Phlc ¢an ‘Bleé\ﬁset lgNI\QEl lg%%%ﬂggg) the

t %ﬁﬁdﬁtloﬁbmﬁ@h {sdntersied. PurlfmnwamgsqiMnéqf ghe target nucleic acid
ac U R VA t& MORFih SheddA, Bith as by
gecglgqg %ed cal;bé!: gc%n*a écf lg' ﬁ\éthb’&qglo t

aty EREes. informati on can be f
t heing\CBbmmetsially meailableparificatign ki or the &k IRRRp eéafmlﬂ%taqﬁrggt nucleic

ALLRIMNEAudYa ARUGE hél&séqhaldaurrber of positions
ere an identical nucleotide or amno acid residue is

present in both sequences. The percent sequence
iQﬁntiH%whﬁmd@ﬁﬁﬁﬂbh&db&@mdﬂﬂiding t he nunber of

mat ches, ei t her SRGVERGHIERL, ERRGRHSNI, in
in the &‘é’?ﬁ'“‘?easad %%%ﬁ'el%gggm%tﬁ; B&nggn articul-ate

| evigh pofidatiis memw@om@émhwn h'tf&‘?tlé’af pifughly Patgﬂgeﬂﬁ’ avian

acxléfﬂxte:ﬁ? ggzﬁ&dfsénqms%oﬁé%ﬁﬁ&ﬂ tiePand @it lfhréan ofithese viruses. The need

uence) n
r @gmstfpmetyacﬂqig “}Wdll éﬁect gtbnf )qe%g?%rrf{r%ng \P X&% Ror Q&ﬁnp&e to rapidly
%ﬁaﬁ%rﬂb@fmhaﬁleﬂﬁﬁmﬁ@p(ﬂh&&l gihral almp@qeﬂlchpq thogg obtained from

test se nc ing 155 I ercent
| GoHbIETeEY ppae Ry B il Ak dRfudnda fes) oL °0

The perDisslbsesidgredmae nietheds for fheynivigesal detactiom el ip “el“%%type Aand

NGB8 Lirh @0 L well QY fof iR MR Bficafidn &f the HADgchds of influenza A viruses of
human health significance including contemporary human H1 and H3, as well as Asian
avian HS, Eurasian H7, North American H7, and Asian H9 viruses. The methods have been
developed in one embodiment with a unique set of nucleic acid probes and/or primers that
are surprisingly effective at detecting and discriminating between influenza type A, and type

B and subtypes H1, H3, Asian avian H5, North American avian H7, European avian H7, and
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75.13, and 75.14 are rounded down to 75.1, while
75.15, 75.16, 75.17, 75.18, and 75.19 are rounded up

W@ 2007893355 The | ength value will always be an i PCEUS2007/003646
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In anot her exanple, a target sequence containing a
20-nucl eotide region that aligns wth 20 consecutive
nucl eotides froman identified sequence as foll ows
contains a region that shares 75 percent sequence
identity to that identified sequence (i.e., 1520*
100=75). 1 2 0 Target Sequence: atggtggacccggtgggctt
(SEQIDNO 1) I I 1l MM I Identified Sequence:
acgggggatccggcgggcct (SEQID NO 2 ) One indication

Fgﬂ alcvaﬁeilyctfaﬁﬁmg e¥hiaubilig] to saigly sebat and idestify a
attetvvorm Cul es ralz r
St FBY BB T FSHES Biapbe i S e g g SdyaHge
sequengedidassen tevtn, asial seqeende hlignments ofinldnovdl inflaprap iral

envi ronnen aranet w

ST HBPS P oo SRBHEY BfSrouhabeiShih flgh saglefla i oRiyAne
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a ciate gty ranges are
p{))%m?la@'d sed 1 g it g!(l] hERGdaE Hﬁ@:@ %nél peBt

ance only; IS possible that probes
and primer can be used that faII out si de these ranges.

Signal : A detectable chapgﬁepgnd' mﬂe&e i n a physi cal

property that provides.informtion.

the. di Fetss expahleh Bﬂs’*d‘%&ga‘ﬁﬁngéetﬁ%‘é‘ﬁ t‘b‘?e"“3‘°“°“’°‘* B iklonf nucleic

eL&ad 40 H&&B&Jdl cmb gnaﬂoSedsmﬂes e beivagan 20 fut 4Gxstpotides in length, such

light of_ a t I 38039, or 40

céf thiZh x4 gglifi’?g E#l%]%b :}’1 %h:,,\ga%@ggn_g;teg? ance gr I

P hyab@aies mMength arsimhcam@blq p’étm&nndrzglgdp thej igHenza peysaNelelc acid. In

St Chybridizihgd MRRF high stringency

o e e AP RoKE o sz

s wohditiens@e eminBlosayzhvires @é%é‘f ‘H"‘t iifﬂ?w“c%\ﬁed fortha dﬂg

f hH948 Qﬂéﬁ b NEHAd) s88 1BLNCHbIGED QIRNCHEREQMD WO(EHEER 1D NO:48,

Intact T é&?ﬁ$r) probe, energy is
tﬁﬁ%&ﬂ%NF@H’€V$%Qﬁ% Tom the short-wavel engt h .
f | uor oplGErilenibbdinlcongmprobs epgtlt of boidFiiede an Fluppra nucleic acid

ot her . end uen I ) such as at least 96%, at least
f [S9BRIns @ éx;g{%lgxca {ﬂ?é&gﬂé{kﬁ %‘é’call%alsfé%“/ﬂcﬁﬂﬂig su ha at east at lea

S Sefept lebit 85 Toatdent HFaccr arero Ot iderefaldn i TRSlepide sequence et forth

acligHd ¥ Qb:# s@g?mél 119SAQID P Y4TESELSID NOpion SEQ ID NO:24, SEQ
de ra t|on is

N

desbeaGipite bf hoFidaRc en fnflopnza mecleic acid consists essentially of a nucleic
acid sequence set forth as SEQ ID NO:8, SEQ ID NO:11, SEQ ID NO:14, SEQ ID NO: 19,
SEQ ID NO:24, SEQ ID NO:29, SEQ ID NO:32, SEQ ID NO:35, or SEQ ID NO:38.

In several embodiments, the probe is influenza type specific. An influenza type
specific probe is capable of hybridizing under stringent conditions (such as high stringency,
or very high stringency conditions) to an influenza virus nucleic acid from a specific
influenza type, such as influenza type A or type B. For example, a probe that is type
specific for influenza type A (such as specific for an influenza type A M gene sequence, for

example the nucleic acid sequence set forth as SEQ ID NO:42) is not type specific for
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| ong- wavel ength fl uorophore. Target nucleic acid
nmol ecul e: A nucleic acid nol ecul e whose det ecti on,
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thereof, is intended. The nucleic acid nol ecul e need
not be in a purified form Various other nucleic acid
nol ecul es can al so be present with the target nucleic
acid nol ecul e. For exanple, the target nucleic acid
nol ecul e can be a specific nucleic acid nolecule

(whi ch can include RNA such as viral RNA), the
anplification of which is intended. Purification or

i solation of the target nucleic acid nolecule, if
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uﬁP & 286t (%R"huc e ¢ acl es and/ of priners that
argencsmfnpﬂuwzmgby Bettffesh ps/BEQID §¥:€2t i ng and

di scri minahL QQchﬁH@ﬁ? Mhd RbbeiR Qﬁ&lﬂcyfﬁﬁarﬁnﬂaé’iﬂa typP@A dBquence. Ina
and subtypes H, H3, Asian av

aspemfig-Fxamplps epg&)ﬁ sw}fgﬁow n mﬁ%ﬁyaﬁ Ad‘\}ll Efﬁfé%m&ugles a nucleic
v %EidesEXueQEe £0&EH §S°/9ﬂl$ntxc-£mo$m3m NOW. tlo sorap Eldqulslellteéhﬁ probe is

?gsggclnfgf B>ﬁ ?/fggﬁl\elzlagfﬁ% re%hn ﬁlga %hﬁﬁg e)girﬁf)% §%r&ge% E:¥fic for an

ant age. di scl osed
henrienza type Bousleiaeiddachedes gmndﬁltc 9016153%110% Eﬂﬂﬁ 95% identical to SEQ
|qE;N8Q§a viral sequences avail able, previously
unknown "r egi ons of hi gh sequence_hono

di scovelegverptsmpedimen. thagrabr i jafluensg ?“E’g%/ﬁ’f ép'i‘ffef An influenza
t YRESpe fitciieprotRascapdble SBhybﬁgizﬁigSmWs&mgSﬂd:ohd)tl(mse(sllda as high

: hﬁegggch(éﬂ(fsyg H?gesrﬁgwﬂlsgggﬁéy Ispgr%t\p onsﬂo an%c’ﬂ gza:v rus Hﬁél&g aCld from a

I'ons” as a ting poilnt
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hat, te%§¥17""§{jﬁs1§#ié19r S Bedhid fi6bds\ean B ude@ GO8AEE tHRGresence of
gene iverse Infl'uenza isol ates

and dlfferentlate between the various influenza subtypes. Such probes are specific for one
influenza subtype, for example specific for an influenza HA sequence that is subtype
specific, such as an H1, H3, H5, North American H7, European H7, or Asian H9 sequence.
In some examples, a probe that is subtype specific for influenza subtype H1 is not subtype
specific for influenza subtype H3, HS5, H7 (North American or European), or Asian H9. In
another example, a probe that is subtype specific for influenza subtype H3 is not subtype

specific for influenza subtype H1, H5, H7 (North American or European), or Asian H9. In
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within distinct viral types and/or subtypes. Because
of the pandem c potential of influenza subtype Asian

w@ioaodlsy two regions of the H5 HA gene regi oPGI/U82007/003646

10

15

20

25

30

hi gh sequence honol ogy used to design redundant
primers and probes. Probes and Prinmers Probes capable
of hybridizing to and detecting the presence of

i nfl uenza nucleic acids are disclosed. The discl osed
probes are between 20 and 40 nucl eotides in | ength,
such as 20, 21, 22, 23, 24, 25, 26, 27, 28 29, 30, 31,
32, 32, 34, 35, 36, 37, 38, 39, or 40 nucleotides in

I ength and are capable of hybridizing to the influenza
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includes a nucleic acid sequence at least 95% identical to SEQ TD NO:32. In some
embodiments, the probe is specific for an influenza subtype European H7 sequence, such as
the nucleic acid sequence set forth as SEQ ID NO:49. Ina specific example, a probe
specific for an influenza subtype European H7 nucleic acid includes a nucleic acid sequence
at least 95% identical to SEQ ID NO:32. In some embodiments, the probe is specific for an

iﬁﬂuenza subtype Asian H9 sequence, such as the nucleic acid sequence set forth as SEQ ID
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probes for influenza type A. Conversely, a nucleic
acid probe that specifically hybridizes to an

WO pdoroeniza t ype B nucleic acid (such as a nucl BATUSZOT003646
that is at |least a portion of the NS gene from
i nfl uenza type B) does not hybridize to an influenza
type A nucleic acid; such nucleic acids would be type
speci fic probes for influenza type B. Thus, type
speci fic probes can be used to discrimnate the
presence of influenza type A frominfluenza type B, or
the converse. In sonme enbodi nents, the probe is
capabl e of hybridizing under very high stringency
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25 | 3| I LA a?:Ssﬁ@toy Q@n'ﬂ% ruSlebftes ﬁi«l@ﬁg(ﬁelnssﬁﬁﬁalfelrrﬂ)oﬁments a primer is
i nfiuénza 3ub

EGPmbéeaqf)hbelznAg i'“ﬁ‘?’?r Wﬁ%&gﬁ‘éﬁy andlgglils 16 3h mcHueBza virus nucleic
t hgia se@eﬁwgeymh&p sequ@ga SEQ mm@ SERY W@o;@ $EQ ID NO:45,

n°t eI hRR, $BaTRN f7°§g(gﬂ;> NERE BERHES D@9 bo SEGID KO:50, and

ur ope Asian [n anot her
emﬁpirg,thaarppldb@twrh@ﬁthff BlﬂSWPy e‘% pet f| c for

30 i nfl “e”ﬁ:%e§é#£l%%dnh'%5kb ﬁ‘ﬁﬁéﬂ apdbldHfF hybridizing to and directing the
amplification of an influenza nucleic acid contains a nucleic acid sequence that is at least
95% identical such as at least 96%, at least 97%, at least 98%, at least 99%, or even 100%
identical to the nucleic acid sequence set forth as SEQ ID NO:3, SEQ ID NO:4, SEQ ID
NO:9, SEQ ID NO:10, SEQ ID NO:12, SEQ ID NO:13, SEQ ID NO:17, SEQ ID NO: 18,

35 SEQ ID NO: 22, SEQ ID NO:23, SEQ ID NO:26, SEQ ID NO:28, SEQ ID NO:30, SEQ ID
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is not subtype specific for influenza subtype H, H3,
H5, European H7, or Asian H9. In another exanple, a

w@e@beotibat i s subtype specific for influenza BUbUY®E7/003646
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European H7 is not subtype specific for influenza
subtype H, H3, H5, North American H7, or Asian H9. In
yet another exanple, a probe that is subtype specific
for influenza subtype Asian H9 is not subtype specific
for influenza subtype H, H3, H5, or H7 (North
Anerican or European). To put it another way a nucleic
acid probe that specifically hybridizes to an

i nfluenza subtype H nucleic acid does not hybridize
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NepédifioAllp ainphfy d-licteimcdci fil:ommfulen%dym% gr fiomirflushea typg |, but not
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za Su

Asi an sequence,  such_as
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ID NO:3 or SEQ D NO:4. In some embodiments, the primer is specific for an influenza
type B sequence, such as an influenza type B NS gene sequence. In a specific example, a
primer specific for an influenza type B nucleic acid includes a nucleic acid sequence at least
95% identical to SEQ ID NO:26 or SEQ ID NO:28.

-27 -



acid includes a nucleic acid sequence at |east 95%
identical to SEQ IDNO 38. In sone enbodi nents, the

wWEe@be9ilss det ect abl y | abel ed, either wi th an |iBOL/U§1007/003646
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or non-isotopic |abel, alternatively the target
nucl eic acid (such as an influenza nucleic acid) is
| abel ed. Non-isotopic | abels can, for instance,
conprise a fluorescent or |um nescent nol ecul e,
biotin, an enzynme or enzyne substrate or a chem cal.
Such | abels are preferentially chosen such that the
hybri di zation of the probe with target nucleic acid
(such as an influenza nucleic acid) can be detected.
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SEQ ID NO:45. In a specific example, a primer specific for an influenza subtype H3
nucleic acid includes a nucleic acid sequence at least 95% identical to SEQ ID NO:12 or
SEQ ID NO:13. In some examples, the primer is specific for an influenza subtype H5
sequence, such as the nucleic acid sequence set forth as SEQ ID NO:46. In a specific
example, a primer specific for an influenza subtype H5 nucleic acid includes a nucleic acid

sequence at least 95% identical to SEQ ID NO:17 or SEQ ID NO:18. In a specific example,
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identical to the nucleic acid sequence set forth as
SEQ ID NO 3, SEQID NGO 4, SEQID NG9, SEQ ID NG 10,

WERQ7aF18O 12, SEQ | D NO 13, SEQ I D NO 17, SEQADNE2007/003646
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18, SEQ ID NO 22, SEQ ID NO 23, SEQ ID NO 26, SEQ ID
NO 28, SEQ ID NO 30, SEQ IDNG 3 1, SEQ ID NO 33, SEQ
ID NO 34, SEQ ID NO 36, or SEQ ID NG 37. In several
enbodi ments, a priner capable of hybridizing to an

i nfluenza nucleic acid consists essentially of a
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sore” enbod e f reDOHY (el 2P Rast 95%
urfdferwayd pymeT i}heagt g(;/e tﬁjgﬁt&%g‘e{‘:)o r% flﬂgn D fnd e et i )
aGHéhtislaoSEQIIDUE0Za. By otherexempleptiee nady of primers| is,gesisic for the
t yaEQHI uel & E&a LTS 1§ aﬁ\!ﬁngﬁﬁ& a%rwm bHRBZA 1da¥ B %
l%Fg}l()[nO a i @E 5%@) i inghudes & forwdtc rrenL rﬁé .
pridengicalite sg@ela WOd 2fapd aawerSﬁ pripengtdeastree Weasgl
S Uiﬁh)ther examples, the pair of primers is specific for the amplification of an mﬂuenza
subtype H5 and includes a forward primer at Jeast 95% identical to SEQ ID NO:17 and a
reverse primer at least 95% identical to SEQ ID NO:18. In other examples, the pair of
primers is specific for the amplification of an influenza subtype HS and includes a forward
primer at least 95% identical to SEQ D NO:22 and a reverse primer at least 95% identical
to SEQ ID NO:23. In other examples, the pair of primers is specific for the amplification of
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as an influenza type A M gene sequence. In a specific
exanple, a prinmer specific for an influenza type A

woe@revasaci d i ncl udes a nucl ei c aci d sequencePErL/US®aT003646
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95% identical to SEQID NO 3 or SEQ BD NO 4. In sone
enbodi nents, the priner is specific for an influenza
type B sequence, such as an influenza type B NS gene
sequence. In a specific exanple, a prinmer specific for
an influenza type B nucleic acid includes a nucleic
aci d sequence at l|least 95% identical to SEQ I D NO 26
or SEQ ID NGO 28.1n several enbodinents, the prinmer is
i nfluenza subtype specific. An influenza subtype

SR8 fffehsa RibtypE ype B £RANANRS @fforb&iﬁf prﬁxhel' lafigast DShAridentical to SEQ ID

stringent conditions uc Y,
Hﬂ@ﬁ6§fu‘i ?FF@{&WE?"E‘B%.‘%%?% xe)tlcgﬁt Srs#q W?rﬁ% In {her S{ra}ﬁples, the
Npaed oF ﬁmaﬁsl ji6lsfetiinfor the @aplificatiomd] amemﬁmmsaﬁubype}\losm American H7

E‘}S}’Pglgcé al’g’r%ll"l Aé'}/n?er a{kast g@% ﬁé@mé‘t‘% EEQ'?B‘T\!‘ 086 anl'g reverse primer

rimers are specific for
Oﬁl@eaSﬂ’ﬁSI%Jﬁhutmasuqt&I%Q)B) NPoF!. dr gﬂlp; xamples; the paif erpnarhers is specific

I %l‘ h%%h%ﬂﬁgﬁ‘oﬁag% R-glgeri@ Abtipe BHEHAREI72RE ﬁ'ﬂcfdd@s a ﬁ)H\Qﬁd primer at

Anmeri can H7, Eur
A A5 auion e PERADANG'E) SWAfhENEES PRAETAY B Qe el to SEQ D
PROMR 9n 6MEr H&mpRAGné ﬁala&Fﬂrinfe)‘s is eﬂdd:iﬂbdﬁﬁths Bmph]ﬁctaoon of an

the various infl one 0
i il e b
Hdehti‘canﬁtsmlm mes(sqaﬂcau révatsefpmuner aff lease B4 identica) peSER ID NO:38.

(lt%b gh exen L b&d'an prO\qaecﬁﬁ ISEQ) I']ﬁNO@‘G-BS one
prlnerﬂ 2 i

e SpeC l uenza subt‘P 4 sliehl
Hﬁulle;i indie agubtllﬁperegpgecthﬁqthe prmer,an@/pwﬁgeasegwg,ﬁaé\ aried slightly

mIE)QI %H{H rgbéo‘q%\lv GEQleRdeSHIAPARBY doviistréimi fiBmtle nu%leotlde

IS su e specjfic fo .influenz
e ey AP H o PR B oo o

H3rimblis 6P E3eRifdTeY the aiftueriza seduepeasnich apspesidic dor th191yP¢\01' subtype of

rimer that is s
e et 08 54 LB e s9RORE s
| NO: 4 ISEQ BUNOySe SER, IDHY): 46155(&13 dieedih SER IDONOAS; 3R 1D NO: 49,
B?%%Wr o! P&t %&PQUQ‘IJ& SkifiRE HefahtGrvifi@ prb&ﬁtle WP Byanalyzing the

opean s not su pe spec

or
 abbens scaveliey oot in FER.Sp AR OB GF e R gpmers

A%?s?%éér?gag S?‘,u 1D Nes: j-m&anle rﬁeldbtby PSidife chd probdsa@nd/or primers a few

ot subt f 3 o
i peelgetides S §l§l§t %}/%g }Hll' po'gtglonngnd tgn?t s'L_IIE?;n ﬁ{%{) ?rh\§/§wefrll ﬂg%ﬁéc(?fpc for th
Eusfhpazdyiral fype piid/of dubsypat her way a nucI eic acid prinmer

h fi i clude
that spgg (I,p;ov gh& %&@hﬁ%@ ofthke ipRibk SI¥ZRinfDihMNRCIud

nucl&rePac] i ze to an _influ

e
s u’@t@*ws HEthopuleryidopraenesE BN ABEPTHR HANPS e bifs lone assuch
|'1§L11&ls e&lnq§déf&ﬂbﬁi oPe tmenz%ﬁﬁﬂbfclaeldpd’dcﬁm’ & ihfloenza type or
| n

uenza ty . One of ski
i 2 iRl resd R et B EF oY pealBheliuy such as
S et 9696, 40 1daBEI 7%, at Bass 088, a et tot asnucteveacsy qq:rglptmgspf the

specific,.for .an N ofSucleotid
£ FrEayeRes shogm i an é}fe éﬁﬁ%g@;ﬁ?ﬁ glrﬁtsﬁﬂhae;xﬁglgﬁg% R leotides

| ndoas scpt@barfgegblemm@lc agid sequence shown in any o ?S EQID NéS :3-38 can vary
at a few nucleotides, such as changes at 1, 2, 3, or 4 nucleotides, for example by changing

the nucleotides as shown in the tables presented in FIGs. 9-17.

The present application also provides probes and primers that are slightly longer or
shorter than the nucleotide sequences shown in any of SEQ ID NOS:3-38, as long as such
deletions or additions permit detection of the desired influenza nucleic acid, such as an

influenza type or subtype. For example, a probe can include a few nucleotide deletions or
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primer specific for an influenza subtype H nucleic
acid includes a nucleic acid sequence at |east 95%

WO denvizasd to SEQ ID NO 9 or SEQ ID NO 10. | nPGDIE2007/003646
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exanpl es, the prinmer is specific for an influenza

subt ype H3 sequence, such as the nucleic acid sequence
set forth as SEQ DD NGO 45. In a specific exanple, a
prinmer specific for an influenza subtype H3 nucleic
acid includes a nucleic acid sequence at |east 95%
identical to SEQ DD NO 12 or SEQID NGO 13. In sone
exanples, the priner is specific for an influenza

subt ype H5 sequence, such as the nucleic acid sequence
sadditieos aththa §'- SED eBDoNbE $fabe sioven impex bf SIEQ ER NPH: 238 zuch as

pﬁddéﬁ n &%@%{1&{ &t 1]c 9r %94 n[I&LJg%@sZ flom lﬂPJ‘ ¥P& 3l_|!|3§ncf1 UF !:cﬁllllﬁnatlons
acCl I nclu | C acl sequence at | east
i thereof tsufh as@ @E@OEQON@W £rd aird Eddition kgche pther ?W) aIn such

S Q)@a‘f'ﬁ;;léscth@ %@H%r%fﬁucﬂédtﬁ% clﬁiggéé' On6 of Skrlll Atht Btk Witk ByfReciate that the
Su t nucl ei ¢ aC| i ncludes_a_nucl el ¢ aci

S SRS AL e o e L T 60 10 NGHHT BN Yo i fiignpguidance
| B Wl%3addltibn§ Qii@’o:@&mﬁﬂtleﬁs cahlibe npxle, vitileistil] apanaihing speoificity for

g} Iuenzalgl %gors é}h Anmeri can H7 sequence, such
eipilienRY s BPgé dqdd8fice set forth as SEQ I D
NGO 48. In a specific exanple, a prinmer specific for an

i nfluenza subt ypemeng] ﬁ[ﬁdeﬁﬂﬂcﬂn%"ﬂiﬁleﬁz@c' d

i ncludes a nucl eic acid sequence at | east 95%
i dent i ¢hmatopapgication qﬁ@eggﬂgﬁnzaswq sppaifty mrimers pod prgbgs disclosed

eXaER i€ for thdRtdfi bﬂTanthanﬂF%ﬁEtblfnhg of Mflu@ia vithdel @I @ample, such as a

. g&i@%@ E%‘E}?g&laﬁ %7 fé %t}ﬁgﬁwr 1§ %ls%lecteré 'oF k\?evug‘g aa}lcmlquenza
eXiefaqion, Tauqotheanlosqmamedwds dan be aseditnflageng i asubjestihes an influenza

Eur QAR ind or {\yccf:ln? hé% g/gtlkuger{ e LHQ oeaagg}ép %Lﬁ)‘tﬁe% éiilbject lSE 8fected

se uence a eas ent1 ca NO 33 or
|[wuua 34. In sone exanples, the prinmer is specific for

an i nflyeRZa SHRE YREctdR o thifdon 2 SULER @6ids B @ikcRSed, h@ example to
nucl ei ¢ aci d sequence set forth as SEQ

s determing ifeasyhigrtds infectid; with andpRugns ¥irysq N%?quﬁ?sf’ G%er?’f%v'ded for
S lab{eﬁﬁﬁué&h@@pé-&mehaype aahamﬂnaizu #k8l nacleisak#l] for acdngple to

S g%%q%g h%}tﬁpeeaél?{05 F,ﬁ,A) i d tti%ﬁ SE(gljec?lsl\ll%egtgd %thSEQ

are a
of pri rifresmetisads esksibad quzm matB' bp mserdé'psanymmbf# for gfhich deteCtlon of

hyP%ue%s%#s rags';aenea]ngmaﬁg lilabXdR0 afdproBldsHE A AIMRS Bhéh as in

rs conp rISGS at | east one

f debpaateryend gliical ﬁ?ftnas5| MEOPBH‘@ spraRlet weluds pyeonventiapal

t RAvRSHInEREaS oﬂl‘in@lo@ﬁ@l(?shfnb[és flmudlhgclmmh kafm;ﬁél:tdbﬁfheﬂffroana human or
i nfluenza e of

e%ﬁf?b‘f‘@%’ sul%_] Séxgle asoq;ub B¥ pﬁgtﬁgld el Esdlgglu%e al ol%g*cal samples useful for
prdeteetien dfhartal infect@einishbject,oncleding, dntpiot hm@jad tog pellsf tissues (for

ISBG%I? e Z@Bé R b@d kﬁ%ﬁ@f g%nezﬁ%{c)wgsﬁmtes, bééﬁw ﬂ'tﬁ@s (’fg)bexample blood,

Ewmpe annmerebrnosmu?dtﬂyp’e bregphagiveplar leyagedy %CQ?‘H a@%&’é??ﬁ’l sgutum,
t hﬁscﬁﬁ\hxryn?efal %irﬂi% %rdpﬁa@ﬁ@&l ﬁdpﬁa&ﬂ rsaltdaﬁ ePdPldbk) @ati¢ad Bwabs,

]9 gﬁagkgﬁlgs%})?,ﬁtgcﬁ ?é}vXIF egg?l %gdo/s%og SU5P ?'@51%9 dpgrg%&rﬁy suitdble samples

include samples obtained from bronchoalveolar levage, tracheal aspirates, sputum,
nasopharyngeal aspirates, oropharyngeal aspirates, or saliva. Standard techniques for
acquisition of such samples are available. See for example, Schluger et al., J. Exp. Med.
176:1327-33 (1992); Bigby et al., Am. Rev. Respir. Dis. 133:515-18 (1986); Kovacs et al.,
NEJM 318:589-93 (1988); and Ognibene et al., Am. Rev. Respir. Dis. 129:929-32 (1984).
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ID NO3 and a reverse prinmer at |least 95%identical to
SEQID NGO 4. In other exanples, the pair of priners is

w@p®@eio9ites for the anplification of an infl uenzeCHURIYDE3646
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H and includes a forward priner at |east 95%
identical to SEQ 1D NO 9 and a reverse priner at |east
95% identical to SEQID NO 10. In other exanples, the
pair of prinmers is specific for the anplification of
an influenza subtype H3 and includes a forward prinmer
at least 95% identical to SEQ ID NO 12 and a reverse
primer at least 95%identical to SEQ ID NG 13. In

ot her exanples, the pair of primers is specific for

the anplidingah 'u@ffheﬁia lleicHeldug B%&nﬁl@ knwmes téntasidlg the sample with

i ncludes a torward 5% i.dentic

gEQaftBnNg' the inflygnza qu ge grggﬁrci e%? ergin gl-gaflsggg o%lle f(?lybrldlzmg to

| :ﬂlfiﬁﬂl!leﬁﬁﬂé vitus nbbilcladidNiderbBnditionsaifiveny l'@tﬂmnigaqy (serd as a nucleic
4 l?{f’;%%ﬁﬁbge ng Ib%ldzsz In]:ielzr ryokLFl]i gnq geqpy J:Jn'dﬁi%ké Qﬁmq;\ﬂuenza

Torward priner
tuclotzustd @56ercclext Fordeds SEQ @QOEBN@ fop cpmepla PJgiF 85 sequence

p{t léIEJ 95% lcﬂe{ﬁ‘?c%i togtﬁe/ﬂdc%%ﬁké Satherc®sePESAH 42 NEOLSEQ D NO:8, SEQ ID

exa

' ners
e R aKe:L 6 SR BANO T, SERZR Bl HRS B3 pOEo. 5 o Nos32
SE :m% Qﬁ)o §52 félqa WROADANO 38, add ddtedting h%%zaﬁem betg/aén the influenza
a ar ev S
i Y)‘E’ﬁt’ﬁuelﬁlc alcléi agg%uel Wlﬁo ctt?rhoﬂfyh ? et)x(og% Fwe%géi robe lfn‘rluenza
Ohugi¢ aGd Idicates neq:résmefoﬁthenmeamhucfeumd lorﬁhftﬁanmi?
influe ausnSﬁu brtl ﬁzalNgéet{ﬁ @gg /Hogé){] tﬂEWdl ﬂﬂed ﬂ&hb@%ﬁn 8e used to detect

forvvar prl entlc %a , Y
athd pwscm@lf s@upwames it the samanle.gBoy,cxaap} F:l tt?’eﬂ° Bt"géhf ?"B‘p e wit

g: f RyRLA ﬁﬂeoﬁ%%mfees%clt) hd¥epriaBed Eapable fﬁf l\)ﬂﬁl‘dﬁzmg&mder very high
SeCIIC or earrpllcalono an I n

EFF‘BE)“é'ﬁh °41‘Ff*‘té’r‘i’a tq #einflyrnea Quglels Wd$ ff‘*B?’}"ﬁé?t %“ 1‘5 %&%@ 42, tor
' dﬁiﬁﬁ i€ @hudi€ic ﬁE@squerN@oB& leastlo s idevtdead  $EQ R NGRS, and detecting

e ﬁ]taPlg 2 h%g e |ghu ga S&QA sgecl\l(i% érpbe {oqmp'tnhﬁénza nucleic acid, the

ecl f t he
aprbserick oﬁtnlﬂocnzaftyram 1srdﬁteere¢}zéltgvm‘§?b’e°%4°&ng Fllg sagpple with a probe

| ng] ta e dgabieGahybriti d
9§B}°°H% 4 Ca é’)@ﬁ @r{mfexﬁcld Stﬁ:g ;g?g@&er?g eCxhy 1zmg under

| ggythxmmg;gm q:qglg]tlop%toggcjxﬂ%nmugglc wdt Sﬁ&lﬁ? e sertTForth as SEQID

GWE& %Neﬁhgm@m Rrd Weﬁcﬁéﬁt waa\asare.dentmalsEQEmD NO:29, and
ski.l

3-'38 O cates
t Héteﬁﬁ“}&fh? )gamﬂl}zaporbge%%en the %rgﬁec aénd\éﬁé% n ﬁ@rﬁg gﬁél%t: gcJ:l hl'ﬁf‘l t
S hmhhiaytybé/B iopresegt. t Tms ph@b dsclandewthﬂﬁé |cembq whed discriminate

Upstrea f #Gh eQ4hpsle positions

L REMER e Hre gw& SRR LRGN Ealihdle. | e
pr ovi deEhein ‘te“i“h%“bﬂfpé BeecHifcProfes ﬁrSF‘ﬁéeF hegein g e used to dotect the
; Fb%\s{aﬂ;]decbf bl dl‘éé}ﬂmh%% béﬁ@&?m?ﬁﬂii& @?ftypes irchsaaples Rec efdnaple,

or the r su Q uen u
e e Pl T RpreReer S aien PR Fh A5 Sagpftbe copabt
| Bf Nbréktlzin Sntdel LerNGighSiringEQy|cOnd@usa9 anSE’Qu{:@a Ng}:lng acid sequence

SE c stD4% ical to the
8 floPh é l"lgf%%gﬁ%lﬁoi\&aﬂﬁ? e aq{ucl%m H%tm 13 e faehti l to th

e art w
bymieeaideseepnohes: R SEGIDING I diee R o 1 eieon between the
9- p]'gbetﬁ@tthéﬁﬁﬁhé}&h Riltei®hcid dicated hﬂSmﬂﬁéhz@ Eubigsed]1 is present. In

? Ir?;g{?gg%g@%% gf}ErgqctlBg p mé g"ci;tp %\Brobe specitic for %\ﬂugxua g{llﬁgpe H3, such

as a probe capable of hybridizing under very high stringency conditions to an influenza
nucleic acid sequence set forth as SEQ ID NO:45, for example a nucleic acid at least 95%
identical to the nucleotide sequence set forth as SEQ ID NO: 14, and detecting the

hybridization between the probe and the influenza nucleic acid indicates the presence of
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nucl eotides 5 or 3" fromtheir positions, and that
such variation will still be specific for the

w0 pdo7oeniza viral type and/ or subtype. Al so prorCTEs200¥003646
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the present application are probes and priners that
include variations to the nucleotide sequences shown

in any of SEQ ID NOS:3-38, as long as such variations
permt detection of the influenza nucleic acid, such

as an influenza type or subtype. For exanple, a probe

or prinmer can have at |east 95% sequence identity such

as at least 96% at |east 97% at |east 98% at |east
99%to a nucleic acid consisting of the sequence shown

| hfigEhza Qibtype@id. On H@;h&“e’i&nplb]’bo&tiﬁhn@(@f@lmxth & pmbe specific for

nunber of nu otid d

A eiza Qe RS i ey o < P hagh Ve B s feoncy
at:on’ﬂltfoﬁNmohMMmleleseasem;hsmg@sh astSEQ IPNOZ6, fgr ezgample a
ng&:lﬁg gcn&j at%e:%s &40y ?% ll o lhg n&th%ggé %FLIQ@ s&%rlﬂ?&l $F§Gﬁ) NO:19,

es presente
prekdstectiapthe Ihubmchmoa beivepn B9 iptrbs apd @srse@ﬂuan@ rwﬁlemcg indicates

t B@t rébic g%lﬂrﬂﬁ“ié sb&?ﬂeﬁﬁs Ofn shBfed @d’amHéaEbﬁtafbﬂng a sample with a probe

nucl eotl e seqguences own i n any E c?
R SPACEIFGORISISATEM SRIYPE 0 AN 37 8 SERFF Y efihie %@r%"g undef very high
deirgdrcP Bordfitidnl € Aeinfli@ea hiitfléxbl 8did Sequerck sétdforic AUSEQ T2 NO:47, for

as an i nfl yen t F
S S0 o P T EE uf RS i 0P sz

t h}E) 54,-and) det&itmgmlcb Iwbnﬂizg;lqyrb@b’eeeg ﬁmmoberanglﬂye lgfluegEQ\qcp_glc acid
%? pg hﬂ stBtyBé Hg e hr?ﬁdo%r @iarri'ple, 3ont§btm§ & sample

rom 3'-end,

t h’eﬂmm‘(we%ﬁa@f inflyeney ﬁ“B‘B(P? Nsm' BSHgHH Lo & Y prBecapable of
aqllgbxtlﬂhﬁﬂ Lk b&y@n‘éﬁ%n@@ﬂ@y cohditisniab ak kdliphAsuclelacid sequence set

nuc t d
o B SEEAL e R 50 08 <l b
Flst§uen&s sk’ foﬁSE@EQ INORDA2; 4nid detecting tljeh@gidfaanq;relpﬂtween the probe and
b él'l%gl geenzaﬁvc%l%c %18 ll’}da ages ttl# ﬁg‘semqff %{ﬂléygl Sq,lg&[)é ﬂ@rcth ﬁ%ncan H7.

ral n specificity f
I rh Iydtemmhemmaa\h)let gqactinglA ngmty p@robgép@éﬁq f@hmgﬁﬁlza subtype

dlﬁ.Pct.J&ealli gBt 4@ 04 pljogé &é’b@ﬂé 3f yUMRi Mg \HABY VebphilkP Eltrlﬁéenﬂjl €onditions
In enza Virus SpECI I C prlners 8 1 SCI O
hep en influgnzagucleivacidesequenraotst o g %S éﬁﬁ@%@t{j‘?bf’ﬁ‘a‘ iefa nucleic acid
| nf '1%5%25% MbAtieans tth@lesm&ﬂeQuensu@h foath 8 SEIQUIDOYOSA) and detecting
s l}gg ggl{rglgztag%nnﬁeévfcwgtw%ﬁroﬁ |+det§nlzng’lu?nn E‘{C?Ielg acid #rhdlcates tlhe presence of
di iaflh@se shbgpic BrekspearaH 7.b i stidlegother q#amgho@f@taicfm@a gqsrml%wh a probe
h as ecaiﬁc i’qulf I%fﬂl%ﬁéasug%g Q.gi'a ﬂ[gaﬁﬂ{l 9! a 9:'08& EdpabloaF ﬁylﬁﬂliﬂ%ﬁﬁlder very
r su type the subject is infect
i i SaEmERISOTCSIons FeancaRSBES BTG S FRHES ST B S0 TP NOSO,
aCfog:i §xat%{p?e adh&‘fél@&ﬁ&j at 16Rf 9R% adepticl toahée eicdsonide equénca set forth as SEQ
I€I§r3§ ﬁ}doc&tqﬂ:gag %SWY%'&%?W{I‘ ﬁ?tlﬁlég%n g P o)l/)% éﬁ% %lg/?ﬁf{hg% nucleic acid
s umm@tes & pidsence bf Inflearzza swhityl Asnan:ﬂi%l c acid, for

exanpl eIn some embodiments, detecting the presence of an influenza nucleic acid sequence
in a sample includes the extraction of influenza RNA. RNA extraction relates to releasing
RNA from a latent or inaccessible form in a virion, cell or sample and allowing the RNA to
become freely available. In such a state, it is suitable for effective detection and/or
amplification of the influenza nucleic acid. Releasing RNA may include steps that achieve
the disruption of virions containing viral RNA, as well as disruption of cells that may harbor
such virions. Extraction of RNA is-generally carried out under conditions that effectively

exclude or inhibit any ribonuclease activity that may be present. Additionally, extraction of
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determ ne the type and/or subtype of influenza virus a
subject is infected with. The net hods descri bed herein
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i nfluenza is desirable, including diagnostic and
prognostic applications, such as in |aboratory and
clinical settings. Appropriate sanples include any
conventional environnental or biol ogical sanples,
including clinical sanples obtained froma human or
veterinary subject, such as a bird. Suitable sanples
include all biological sanples useful for detection of
viral infection in subjects, including, but not
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agbloIrRASextradtioh @rcu@nczgiham dwzotAhez:qumgamﬁs -59, 1987). The

; r
ac qui ?S I%an' I%Sﬁ?‘{fb' t%é?" cé’ﬂ e ‘%nsoc%r)?gd %X@ das %? _?gduiggtgve%\%r preservatives,
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influenza nucleic acid. For example, to increase the number of nucleic acids that can be

detected, thereby increasing the signal obtained. Influenza specific nucleic acid primers can
be used to amplify a region that is at least about 50, at least about 60, at least about 70, at

Jeast about 80 at least about 90, at least about 100, at least about 200, or more base pairs in
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presence of influenza type A is detected.
Alternatively, contacting the sanple with a probe
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a probe capabl e of hybridizing under very high

stringency conditions to an influenza nucleic acid

sequence set forth as SEQ ID NGO 43, for exanple a

nucl ei c acid sequence of at |east 95%identical to SEQ

I D NO 29, and detecting the hybridization between the

probe and the influenza nucleic acid indicates

i nfluenza type B is present. Thus, these discl osed

nmet hods can be used discrimnate between the presence

Ofength kd p&emzoa afnpfifiedinflerizy pecBicinuclaicsaidpl Any findeic acid amplification

i nf p cific .
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P e oo S B B DAL et hBin RS Rk g
IDbN@ 24, and detecting the hybridization between the
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presence 0 uenza sub n._anot her _exa
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Za nuc el c aCI séquence
GENEAMP® PCR System 9700 (Applied Biosystems; Foster City, CA). For real-time

PCR, any type of real-time thermocycler apparatus can be used. For example, a BioRad
iCycler iQTM, LIGHTCYCLER™ (Roche; Mannheim, Germany), a 7700 Sequence
Detector (Perkin Elmer/Applied Biosystems; Foster City, CA), ABI™ systems such as the
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forth as SEQ BD NO 48, for exanple a nucleic acid at
| east 95% i dentical to the nucl eotide sequence set

wo ooork9sss SEQ | D NO 32, and detecting the hybrpdi/Est000003646
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bet ween the probe and the influenza nucleic acid

i ndi cates the presence of influenza subtype North
Anmerican H7. In yet another exanple, contacting a
sanple with a probe specific for influenza subtype
Eur opean H7, such as a probe capabl e of hybridizing
under very high stringency conditions to an influenza
nucl ei ¢ acid sequence set forth as SEQ ID NO 49, for
exanple a nucleic acid at |least 95%identical to the
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i sot hi ocyanate, suc e sin tion
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TAQMAN® probe) can identify a probe that specifically hybridizes to the DNA sequence
of interest and in this way, using Influenza type and/or subtype specific probes, can detect
the presence, identity, and/or amount of an influenza type and/or subtype in a sample. In

one embodiment, the fluorescently-labeled DNA probes used to identify amplification
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met hods. For instance, rapid RNA preparation can be
perfornmed using a comercially available kit (such as

wo b@7Rerabe MagNA Pure Conpact Nucl ei ¢ Aci d | SOPEX/US2007/003646
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Kit I, QAAVMP(r) Viral RNA Mni Kit, Q AAMP(r)
MnElute Virus Spin Kit or RNEASY(r) Mni Kit

(Q AGEN); NUCLI SENS(r) NASBA Di agnostics (bioMerieux);
MASTERPURE(t m) Conpl ete DNA and RNA Purification Kit
(EPICENTRE). Alternatively, an influenza virion may be
di srupted by a suitable detergent in the presence of
prot eases and/or inhibitors of ribonuclease activity.
Addi ti onal exenplary nethods for extracting RNA are
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det ect t her eb Y |ncrea3|n t he signa obtalne
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2 @thbodiments; £ hylasizagion signal isl @tegtahletvoﬂpnmdlda@ndmﬁ@ff icatipn. The
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nog tHengay BarE$TPIR infRRhM RO RIS £l hsﬂhélﬁaﬁﬁdc&ﬂ wWifRGRample
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l.ify the influenza nuc
s aytreniea of ecpibuiom Kyogita b SSASHRF rifeied lfipg bibridieation
r dtwdeh e AR andeveleis ecitls inbe sinptie®ecps) yYmysasple phigntiplly
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nucl el ¢ aci In. a SP CIfIC ?P
hybridizes to a nucleotide within the sample. Fhis system permits the simultaneous analysis
of a sample by plural probes and yields information identifying the influenza nucleic acids
contained within the sample. In alternative embodiments, the array contains influenza

nucleic acids and the array is contacted with a sample containing a probe. In any such
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the influenza virus nucleic acid is anplified by rt
RT- PCR. Techni ques for nucleic acid anplification are

wowrdorodsieswn to those of skill in the art. TypiRel/U§2002003646
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| east two prinmers are utilized in the anplification
reaction, however it is envisioned that one primer can
be utilized, for exanple to reverse transcribe a

singl e stranded nucl eic acid such as a singl e-stranded
influenza RNA. Anplification of the influenza nucleic
acid involves contacting the influenza nucleic acid

Wi th one or nore priners that are capabl e of

hybridi zing to and directing the anplification of an
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Influenza profiling arrays may vary in structure, composition, and intended
functionality, and may be based on either a macroarray or a microarray format, or a
combination thereof. Such arrays can include, for example, at least 10, at least 25, at least
50, at least 100, or more addresses, usually with a single type of nucleic acid at each
address. In the case of macroarrays, sophisticated equipment is usually not required to
detect a hybridization signal on the array, though quantification may be assisted by standard
scanning and/or quantification techniques and equipment. Thus, macroarray analysis as

described herein can be carried out in most hospitals, agricultural and medial research
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specific nucleic acid, can be detected in real-tine,
for exanple by real-tinme PCR such as real-tine RT-PCR
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and/or the anount of an influenza type or subtype
specific nucleic acid in a sanple. In this manner, an
anplified nucleic acid sequence, such as an anplified
i nfluenza nucl ei ¢ acid sequence, can be detected using
a probe specific for the product anplified fromthe

i nfl uenza sequence of interest, such as an influenza
sequence that is specific for influenza type A type
B, subtype Hl1. H3, H5, North America H7, European H7,
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ed
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dg abeled pro slich as a uorescengdé b
| a@w-ewmg BuorideopRlyséyrest; a?lytetféﬂlt%@“&ﬁwe; RQlysgrioneien o, fiver.
| By ‘gﬂ!ﬁ) i EARAdnERBE Aﬁeﬁﬁsugﬁ;aﬁﬁfcbrpﬁb s@fﬁ‘ tﬂxdtrélﬁﬁi\ﬁ:‘y ﬁ\ﬂ@)hﬁlle Qfor example
acl d sequence of |nterest |ncé qﬁ¥ F nbi ned ef%iw
PRSI PPPREisd RSO of Textilf G AREDERE Feripayn
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sqkj d rt, such as a blot, for exanple a Nort hern
ggh?mgxﬁﬂgrobln the blot with a exang“e a
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enbodi ment , the detection of an anp E&ﬁﬂmnmnorwnhﬂw

P64 Bk S GrASREEILY BN B BPish s
hyabsidshicz af b aicrodcope (néibreheayspnpl i fi ed target nucleic

acid t OA Obgssl %Sargré&% v\f{a%@fr aexjeﬁgtrJ@iaré’J s@zeaghcﬁ% AY&Enb
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(S
prg rely upon fluorescence, resona e en

t rabputithe sa(nppq.‘lsﬁnce.oﬁltprﬁatéve Y, Adilressesmay, Elt és & e,n Ce 7, or 10 mm
€ ch?o%k Qﬂtﬁ’\@éé@lnﬁfkﬁi &F aGimitar SR Hifferent distascendatpecaddoesskst(karger than 10

ybri di zati on e h i
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0 Canieitddevitiedze dfithsorddpeses (ot eapiple, lﬁnge(ﬂ addressesivil lyseallyde found on
( flar(%re: ! ! hile STR[ N @%‘QE&Q hﬁ? be &Jun 85 WR&KMer Arrays). Such a correlation

e and a nonfl uorescent quencher on the sane
pr@beUFﬁﬁﬁméﬂaWﬁW@' usi ng a nol ecul ar beacon or a
TAQVAN( frhe ﬂ*é&)@ ﬁ}reﬁ)aﬁhyl séedebdribgd &y theirldenditiea i(the number of addresses in a

speci fical, r|d| to the

DSl el ML SRt Sy NP RUSAS bl sy on v o
s ufjuyeelesiprecir {oronpaditoess jin T dherd by ée pmtrhgmpp 2 A, substrate) to about
I dgd: tddrégSesapgpécgﬁre%QRHﬁgterqgo ﬁfhe'tmlltﬂiﬁ R 4 @nd YPECrA Rl of the

one

t he
7| somtesee for ynqr%@m @WM%%H@EU%&%‘%"% ‘B‘e OF 819F gdfiresses per square
angl ke feRttbORBERL MBSt J02KoS PEK; bk R§0, dbat B0G; tabout 400, about 500,

enllbso?llt ?(I)’]OOV\QQIO%L leSrb ! ell]a ut 5 ?(H)S ora rlnlor%vz\aﬁd{i] ssteg] Sgp s&u?ar? Eentimeter.

The use of the term “array” includes the arrays found in DNA microchip
technology. As one, non-limiting example, the probes could be contained on a DNA
microchip similar to the GENECHIP® products and related products commercially
available from Affymetrix, Inc. (Santa Clara, CA). Briefly, a DNA microchip is a
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di stingui shed within the sane reaction tube. In
anot her enbodi nent, a nelting curve analysis of the

wa@ppliodiiesl target nucleic acid can be perfor meRCT/US2007/003646
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subsequent to the anplification process. The Tn, of a
nucl ei ¢ acid sequence depends on the length of the

sequence and its G C content. Thus, the identification

of the Tmfor a nucleic acid sequence can be used to
identify the anplified nucleic acid. Influenza

Profiling Arrays An array containing a plurality of

het er ogeneous probes for the detection, typing, and/or
subtypi ng of influenza viruses are disclosed. Such
arpigipsritegs higt-desgity areey o proiesonceglasstwagigplstrated @attichilgr probes are

t Q@Ie&tﬁe‘@ Qnd Bﬂdt@lﬁth E’&lﬁcpﬁasﬂtg aﬁ'ﬂeé@rﬁéd%f‘@s@ iy h E)H)%eés 'Bad on solid-phase
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nubs ybeidization Slsrw&wasb%fieschgmdmag@ed t hough a

particul ar nucleic acid may be redundant |y contained

at nultiple addresses. A "microarray" is a

mniaturized array requiring it % oscopi ¢ exami nati on
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gui de, otherw se i dentif l'ocation. I'n some
e rfBB?H’aF?e rﬁ gucleaﬁaq*ﬁmoeémdéorm 13rer man Qe afqva&?d paspgnded in an aqueous

_C;_Qbiuﬁﬁii F% ﬂﬁeeﬁ@-ﬂ?éc%rﬂy@hﬂﬁé‘@p&tldef Lf@r ﬂgtﬁlﬁié atld E&ﬁﬁﬁ&{s) in which
uen rorl rray I1s en con ac

s i it RO e Al PO DAL e s arpblg f hoding

u rthbasupplimﬂiohn Josinsthb@)nivgofhgennbel] aapiutss, detoneenThdkts can include

P reﬂh?r l%‘i’ed%ﬂ%\ﬁ#}%efﬂcﬁc écnd é]ljagessfgmse o é%ecg%g,é{?l%lag,o d subtyping of

e potent cont al ni even sus
cd lmhmwgfleormmemas nucl ei ¢ aci ds may be used,

i ncl udi lﬂgoﬁUﬁhﬂicﬁn&ﬁ' &e%]‘Ho?e%rﬁneﬁ%he@%b@dWo‘v? §fdh Q¢ pairs of
lified arations zation

non- a e
BRI FIAS S GFPHI o PTG B PR iy da typcally
i Riisposabs tubbsdr dghwalehitaioatainglar iWiklz@sh b aanpamb@Othe €8nple to be

tés@%dr}‘ol Jﬂg p?'e%gm:l %f m}iuenz]a %Mcﬁélg acnﬁse ga{g? btesé]dgedet the individual tupes and

t aneous anal ural "probes an
yuampérﬁcatwm@mwﬂuoehdltee@nt i fyl ng the i an uenza nucl ei ¢

aci ds Cﬂf&aﬂiﬁﬁﬁoﬁ’ﬂu&@ic%cfd"b@m@?%ﬂpﬁed @kt 84 RtdnY Sppropriate
enbodi nmen the array contains influenza
amount, an may depend on the target market to which the product is directed. For

instance, if the kit is adapted for research or clinical use, the amount of each nucleic acid
primer provided would likely be an amount sufficient to prime several PCR amplification
reactions. General guidelines for determining appropriate amounts may be found in Innis et
al., Sambrook et al., and Ausubel ez al. A kit may include more than two primers in order to
facilitate the PCR amplification of a larger number of influenza nucleotide sequences.

In some embodiments, kits also may include the reagents necessary to carry out

PCR amplification reactions, including DNA sample preparation reagents, appropriate
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facilitate detection of hybridization. The nucleic

acids may be added to an array substrate in dry or

l[iquid form O her conpounds or substances may be

added to the array as well, such as buffers,

stabilizers, reagents for detecting hybridization

signal, emulsifying agents, or preservatives. In

certain exanples, the array includes one or nore

nol ecul es or sanples occurring on the array a

p Ibuffaxs i(dugh af pdlymerase(buffier) ssaits (fofosxemplepmpgreysiuchechiorida)] dedl
g(t’x%,r %oﬁuceoﬁ&s?ﬁﬁf‘ﬂs such as redundant activity or to

% controls. Wthin an array, each
ar ray e@mh@rq:coa@wldewn@a & asesin e CRogadtionthalso maysbe supplied in
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e)mmpseng the sampls, aqrqpyrxeg e prabes éﬂd/pq qﬁ)gt‘gctnég eaglb prebe with @n aliquot of
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be apl e
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r eadables (fqrrem;sle mdhmdmdm spiled EPPEMEQIR@® t@bes t fée welsof an array
' rEuBQledt@qi]&anarﬁ{)lg £64-389 ﬁﬂcr&&gﬂllﬁé Ldaidd with §f5l%f€é{l€e plhs‘ﬁc &lm). In

esl can be correl ated

attern)
ad@beéysmchgbwn%ﬁdu"awtb%%“daﬂﬁ%ﬁs SAUIPIENt,FEABERL 2R ‘Pﬁf‘ﬁ“‘“‘s for
t heraétind)andRY pltly Bk naélyotfies frolagamprpe and size. In
some enbodi nents, the nucleic acids are suspended in a
[iquid medium and contained within square or
rectangul ar vel $yntheistaf ©ligonugjetide $rinatre andifwehesr , t he

nucl ei Cr rf\fi}rg Thell4s HJ‘? tlfeospgt@gﬁnse& &11@0&&%9&@ a}é\%u ﬁ‘r[o%vn to those of.

essentia Y triang circular, or |rregu ar

Therdisgryrskill indhests s'eﬂh mpeteods cambe sed & prodyce prifpgys apd pypbes for the

t rmblg&eﬂ heBHE PHEIAGK: B&AMSEH nkthb f&r U Slzardligahdcieotii@dynthesis is the
g}orﬁg}lco%%g }lilcl? %@oﬂ,&s gvg ted %))hLécifm ex tardcé gur!her cpevglo‘)?d tal Caruthers

an((d:annhamekem Cbm«lomhmswf demuloligmypudieotidas @dMgﬁzaé: Emmol

a fgﬁofﬁaf{lgai@ﬁf Phidlls QAT rarq@éﬁug gEl’i@%hasé)Feaéhoqlmieﬁ bt iR stepwise

eof uch arrays can i'nclu exa
| emenner,Ovhersin ¢ siggle npejeotide (prapedifieiucicptige) a%ftddifbt? a gpwing

MG IEsoRAGIERRIE £ Fhe MaiIuhlnudeblided afd digbeint i rafof Piactivei -

acl!)hosgl}oraen?idlte derivatives. See also, Gait (Ed.), Oligonucleotide Synthesis. A practical

approach, IRL Press, 1984,
In general, the synthesis reactions proceed as follows: A dimethoxytrityl or

equivalent protecting group at the 5’ end of the growing oligonucleotide chain is removed
by acid treatment. (The growing chain is anchored by its 3° end to a solid support such as a
silicon bead.) The newly liberated 5° end of the oligonucleotide chain is coupled to the 3’-

phosphoramidite derivative of the next deoxynucleotide to be added to the chain, using the
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address. In the case of macroarrays, sophisticated
equi pnent is usually not required to detect a
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quantification may be assisted by standard scanni ng

and/ or quantification techni ques and equi pnment. Thus,

macr oarray anal ysis as descri bed herein can be carried

out in nost hospitals, agricultural and nedial

resear chl aboratories, universities, or other

institutions without the need for investnment in

speci al i zed and expensi ve readi ng equi pnment. Exanpl es

of substrates for the arrays disclosed herein include
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Ive e, suc arg
débemogmne@yfaomnfrordjmaz:asmbmtbag:mal wi t hout the

assi stance of a microscope or other equi pnment. Thus,
addresses nmay be as small as about 0.1 mm across, with
a separation of about the J2R&MElHSince.

Al ternatively, addresses magxhmpiput 0.5, 1, 2, 3, 5,

7, or 10 nmm across, S arat n of a S|mlar or

di fferent distance. ST‘.'&PG&?}" B‘g%e"s'gil SPGB t han 10

mm acr oBigY exanpledeptribpe ckemplay ptoaedurasifnaitie naliztbBon ahdereparation of
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a
e el TS PR Tmgulected
ofusing dwelssswith 4 DATRON® ap and pedivhingth @pidstc ehafit Fay spebidit viral

MACHQEY (AYRs wile r@%/pag t&r.&%gggecggw n%}%%%w g%ﬁ%eggs For

per square deci or one a
c iYehidagion af te primersand arpbesdisalesad byreinghefoawing(yiral lsolates were used:

adgn qeB RS (ARS8 a«rpe{sqe&wsat) EA/Pardind/ 2509 R0 NG JliAINEw 1
laap%onla/%m99?glllc\)!?), A/Vi 1etrr]1am/ 1203/2003 (H5N1), A/HongKong/1203/99 (HON2),
A/Netherlands/219/2003 (H7N7), A/New York/5295/2003 (H7N2) and B/Hong
Kong/330/2001. Samples were refrigerated or frozen prior to nucleic acid extraction. Viral
RNA was extracted from the samples using the QLAAMP® Viral RNAEASY™ Mini Kit
available from QIAGEN® (Valencia, CA) according to the manufacturer’s

recommendations.
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200, about 300, about 400, about 500, about 1000,

about 1500, about 2,500, or nore addresses per square
centineter. The use of the term"array" includes the
arrays found in DNA m crochip technol ogy. As one,
non-limting exanple, the probes could be contained on

‘a DNA microchip simlar to the GENECH P(r) products

and rel ated products connercially avai |l abl e from
Affymetrix, Inc. (Santa C ara, Briefly, a DNA
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ende in
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I msW‘lfoB fhetdﬂfigmblﬁﬂrebe@ afAd pfi&s spacHicTupilluatia §pe BE ghBY in the table
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araswvses! forghe drsign|of probaandiprimerscaecifie fir infliendatshbiype H1 is given in
| 3hetlaed s%wrpﬁl 1eel £ drﬂ%hﬁh&sﬁgdugn&g %Qﬁe defon F fheliffluenza

detection, typing, and subtypi | uenza
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sin
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e qcﬁluﬁakaenwbtmmﬂélmgvm in\fliet thbls slsdwnain F&G 1 B3n Jéhwenbsensuls sequence for a
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a%g grp o# probees and primers specific for influenza subtype North American H7 is given in

the table shown in FIG. 15. The consensus sequence for the region of the influenza subtype
European H7 HA gene used for the design of probes and primers specific for influenza
subtype European H7 is given in the table shown in FIG. 16. The consensus sequence for
the region of the influenza subtype Asian H9 HA gene used for the design of probes and
primers specific for influenza subtype Asian H9 is given in the table shown in FIG. 17.

With reference to FIGS. 9-17 the consensus sequence for the influenza viral type or subtype
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anmount, and may depend on the target market to which
the product is directed. For instance, if the kit is

wa@omphexdss or research or clinical use, the anoRet/usf007/003646

10

15

each nucleic acid priner provided would |ikely be an

amount sufficient to prinme several PCR anplification
reactions. Ceneral guidelines for determning

appropriate amounts may be found in Innis et ah,

Sanbrook et al, and Ausubel et al. A kit may include
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pr@p@rTAn@MATé@ ph&)inasy Rriméroandodual: -labéledJA QMAN@rpobles (Table 1) were

h%’“ h@ﬁz@y 9 hloQJchx]iJig Il-"gdl]fltgrbéil?é’rg ?Or Ii)lsera@e én"Er%pt S

des an appar at separating
dlfferent probes such as i ndi vi dual contalners (for

expiit € PRoveafd PlRMbeSks Or an array substrate (such as,

96-vwell or - 38%84-well mcrotiter pl at p) Ln parri cul ar
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vananl A t i1+ ar e-sealed it
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dl i gonucl eoti de EPI?T‘E @dh RM“F GF\neéfAt/?%Cn%jt‘%ods 7

f [OFfu ABrobY N NEST S W'@FC@@%@& ETRGECRK 8

—+

ogihose of. ordrnary|SKiTT 1n the art; Sucn net nods

qam BerwasEPrithér ProducCe ANG TRCTATTGE ATE TTROETKIGAA | 9

JTISCROERE FRhdI005. THE COPSTTE GTHOATSF IOAGKOTGANTG T TF @

dimpprbel eot1 de synt hesGa YeCTARA oS PR OToAC 1 ICAG 11
nmet hod, fornul ated by| retcsgGagesgand furt her devel opegd
QyHXar ut hers (Caruthefs et ai, Chem cal synthesis
qf ieBoryakd Brimerc| eot | deaAG GAVEIGOEAAFTGHTTAA ACC 12
H3 Reverse Primer ATT GCR CCR AAT ATG CCT CTA GT 13
H3 Consensus Probe’ CAG SATCACATATGG GSCCTG TCC | 14
CAG
H3 Probe No. 1! CAG GAT CAC ATA TGG GSCCTG TCC | 15
CAG
H3 Probe No. 2' CAG CAT CAC ATA TGG GSC CTG TCC | 16
CAG :

HS primer and probe set a
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154: 287- 313, 1987).
reaction carried out
W@ emglogsisiicl eoti de (or

This is a non-aqueous,
in a stepw se manner,
nodi fi ed nucl eoti de) i sPEOUSTHOT/@3646

solid phase
wherein a

a growi ng oligonucl eoti de.

are added in the form

The i ndi vi dual nucl eoti de

of reactive 3'- phosphoram dit

S
e

derivatives. See also, Git (Ed.), digonucleotide
Synt hesis. A practical approach, IRL Press, 1984. In
general, the synthesis reactions proceed as follows: A

di met hoxytrityl
5!

or equival ent protecting group at the
end of the growi ng oligonucleotide chain is renoved

by acid treatnent. (The growi ng chain is anchored by
i[tHS 8Comsetkus Foawasd| | d| TGEROAA GIR MAASRAAACE GAA bead.1)7
THeimeewl v | i berated 5] Ceid of the oligonucl eotide
g mConsensmg Rlewatsd 0 t h¥GE TAQ GG ROTAOGAIGAC @'6r | vat i|V8
fPrinfes _next deoxvnucl poti de to be added to the chain,
JHrmCokreswa Bribng agehYRACETAXSI@GCAHE" TUAUPTC AGA 19
reaction ysually proce pAGA AGCCAAGSIAYEASNCY of
agproRichet’el y 999 anyTEArETA GEAGIAT AT AGAds dr28
qapped by acetylatiaon A&}AHAGE d¥kl A%t ension in
SUBsRB@BRA’ coupl i ngs. | EARFTA TGGECAKSIPAITEC AGlest g2
roup produced by the MMG PAAG TAAnYI dized to tlhe
“H’LL mrag@_@m_&zg_{g Hi na_a Phnl n thnt has heen
Ii]‘?‘?ﬁ%?r‘éﬂs‘ﬁf"m‘?é nuc E@‘HEGQ&(F%ATN%GB%%SS |22
r addi ne one nar cvel a f o}
: A&FS"*EP“%‘%W Fent EC¢%T§C7T§%R TI%%‘\ AR
\J2 Ul J, !ﬂ N [ u‘_
JyM NESTZAME TR enp| & gf@ ?%% %Wé&“? arq 2*
ql'i gonuci eoti de synt h:‘i‘ﬁ"edc rrg@ c [ n]cyaé]ceéan 25
(‘#Hl%b u-\) Fm—addirt{om, ey bUIIpaIII es—wH—per-form
3 1 I © |
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Birgd BRSO Hlifer >aN PCEPTGEACT TEE AcK AAY TEG 28
EXBIPPSbedl € PT OVI €U} LA ATPFEIAGEARGETIGAR AcT 29
fleat ures of certain epbedi gats. However, the
paxiicular features dgscribed belrow shoul d not be
d ongihrAvaeriasi Férwaal | PARAOTGEREC A AGTEAGA 86 AAC TG | 30
ifvieek i on, but rather|as exanpl es from which
e Northadrearica Hd Révebe r ECAITGE ¥ AT Y ARCSOG M TOAGORTY | 31
‘Slrinleri n the art. EXAMPLES Exanple 1 Sanple Coll ectijon
amibribrAspenicatilbProbtfi s PAARPGEAJZRC ARTES GEORAATAG 32
procedures for the co| AdEXAGH TEIICAGEGEr at i on of
g dpirsan HaForwrad det er fORATTGRGEHIC ARE ArkaddiE €A 33
iAFMeEnza nucleic aci 4AAGH M| es obt ai ned fromthe
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DEYFRPSELET VEREar | avap@CCiAet iddi CRSJiGATEEG 490 um| 35
agepharyngeal—or orobRIEIGHRICCA
Asian H9 Forward Primer CAA GCT GGA ATC TGA RGG AAC 36
TTA CA
Asian H9 Reverse Primer GCA TCT GCA AGA TCC ATT GGA CAT | 37
Asian H9 Probe’ CCC AGA ACA RGA AGG CAG CAA 38
ACCCCATTG
RNP
RNP Forward Primer AGA TTT GGA CCT GCG AGC G 39
RINP Reverse Primer GAG CGG CTG TCT CCA CAA GT 40
RNP Probe’ TTC TGA CCT GAA GGC TCT GCG CG 41

Where K=GorT;S=GorC;R=AorG; Y=TorC; X,=
no nucleotide; and Xs= G or no nucleotide. '"TAQMAN® probes were labeled at the 5'-end

G or no nucleotide; X, =C or
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aspirates or washes, or nasopharyngeal or
or opharyngeal swabs. Swabs were col |l ected usi ng swabs

WOWGm/0gs1IBACRON(r) tip and an al um num or pl astPCT/BkEN1/003646
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For specific viral isolates, viruses were propagated

in either MDCK cells or enbryonated chi cken eggs. For
validation of the prinmers and probes disclosed herein

the following viral isolates were used: X31
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(R ER BB i 5 18846 st BRI il round of
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AdgtestionrpT nflugheaiype A as detamningd lavrtestmg aadns&g.fan—fald.sml dilution of

HQiry) KuAE $de‘ﬁﬁ&2ﬂ3 t@%ﬁﬁ&@@ﬂrle(ﬁﬁﬁ Mith e Y rinhd? Setl é&‘iﬁm fﬁr each viral type
pot ﬂ&)l al i | uenz E?kl?té) pe Asian avi an

&, SEitt (B G Brormiseeen SV ATHRB e Hotrdhopnd to
t dbwblée srfdnummmhﬁq/msuﬂamsm cmu @RE ehdividual RRT-PCR
r ?&cﬁ&sﬂeré &%bec{y:i lt(%I ganﬁmgtcw%'g aﬁoé '\éllsqe |°8" etglfltft%r: ﬁgﬁgg green

des Mer s specl

t ﬂyér egeehee ‘gﬁls\%ﬁﬂbiltﬁblp hfesneailﬁlc emghification pf ¢ (Bflu@nzaThgene target. As

c WﬁllﬁG S l&ﬂ'?@é%tlf)l%r shta@@d Ecﬁxgle%aMed tnt]@lefc Qt‘.ild at the same
ne used for the desi propbes an

pﬁ) aé“%ﬁ@g'F?t}"@ spesifiG amplification- tsgfﬁ!éa’B"‘ﬂ%"&g"‘rW“iah’s'ﬁ é@s
t pbifernteH dovralli pRintel Gets A4 defloastEARISBAR ShiSprifsy %&%%ecfiﬁ’cf for their

t $ec[fﬁ;gciar%nt 19&\}1 ! henucrli]eg l agcg ga aéc’n%? t égelgowstboﬁlg 58 rg?c%on Ct values
| faritheinfuenzy btsyp‘eﬁﬂbrlmsrs gieveplotted aghipstithdit elatimoRINVA eoncentration
Fhid thd Jioub-ﬁﬂg efriine SearGOGHERERR: f) Was HQ ifesl Msﬁ&?&l’kethe slope

i nfluenza subta?{p@ flg% ene use for tﬁm{desn gn
s

p Pﬂ%?ggﬁﬁﬂmb?rf ASTJ%RFI i3c23fipgicatesra rgaskipn efficiency of approximately
100%. A reaction efficiency of 100.3 % percent was obtained for the influenza type A

specific primers. All primer sets tested had a reaction efficiency of approximately 100%
when subjected to the same analysis.

Following the validation of the reaction specificity and efficiency of the primer sets
the reaction efficiency of the primer/probe sets was validated. Using a five-fold viral
dilutions series the reaction efficiency of the individual influenza type and subtype
primer/probe sets was analyzed. Exemplary data for the analysis of the probe/primer set

specific for influenza type A is shown in FIG. 6A and FIG. 6B.
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58 0.05 -0.07 -0.08 0.05 0.11 0.03 | -0.11 -0.03 -0.43
60.3 0.10 0.38 0.27 0.10 0.41 0.18 | -0.16 -0.18 -0.53
61.7 0.15 0.48 0.62 0.65 0.91 0.58 | -0.11 -0.33 -0.43
62.5 0.15 0.73 0.77 0.95 1.11 0.53 | -0.66 -0.28 -0.53
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detection of type A influenza was determ ned by
testing against a five-fold serial dilution of viral

WORRA7/0THES reaction G val ues were plotted agai PGI/USI007/003646

10

15

20

rel ati ve RNA concentration to estimate the reaction
efficiency using regression analysis (FIG 6B).
Simlar test were carried out on all avail able priner
sets. Ae shown in Table 2, all of the priner/probe
sets exhibited reaction efficiencies at or near 100%
Table 2: rt RT-PCT reaction efficiencies. One of the
design criteria for the disclosed priner and probe
sets was that they could be used at a variety of
anneal i ng (hybridization) tegp@psres. Thus, the
probe/ priner sets were tested for their ablllt
perform at &Rephtine li?relaﬁﬁémmg*%%é*r'fa}’ tRyef $?‘BH'F$50-
62 SC. "ﬁh&xaﬁlpﬁéﬁwﬁlbas e pocedurésnBed o khetdetdem MAtiéAHE the presence of

t t ri son of the infl r merfipRro
s et R B PR S I e 1 HA R, Ry iSeh R
50 62 Hﬂ)ﬂdrollysls protie (TAQMAN®Y RAP R eeactping weke performed using
| ar ?‘Fééf’c@- Pt dcb&el.é? TR A BRNDY ahTTAGNANEPEne-Step RT-

teste nneal 1 ng tenperatures ranlng
frP&ﬂ Masteszso@Blmts qsp@rﬁ@sﬂcpmewé‘awgsws?@ms@&e#gwe yrgs. Primer
?ea‘?{@ Bﬁibte aéaen&pémaém{@srm%% s\g% zéum %l anne@ édtﬂigel

enper a a rom an ex ite
o s Jodhial o B AP E b BT BUPERAR] o+ s5h i duat
Tabineer4yobe Tethis&l. Individasiprimegy aﬂlpeo‘lies el vyoste:sedcahd briefly centrifuged
léagr\éﬁgﬁl(,(ii%&egsmgeﬁe\{o?eragh?nmrlczg%smff&ré% \ﬁg%dgf%oi\%ﬁﬁbogter T-PCR
Ctmastgr g x.-wheeim themiastenide was mm:zqdﬂqevaﬂeu%qegletlme PCR mstruments
Tr’ﬁf&%gﬂephmas(ﬂrépagﬁ 45 ShdwiPin T8I, €S This exanpl e
descri bes the roce ures used for the determ nation of
t Heable &5 Mpster Mix.i nf | uenza types and subtypes in a
anpl e using ri RI-PCR iy nul T1 we Qii@hmt - | Invitrogen/Bi
fydrol ysis probe (TAQVAN(r)) rt RT-PCR reacti qnadere
ert pPCRasts Mg QUANTT TEQT & 1} wPr obéNGnE2. 5 uEp |[RUxRER pi
@AGER(T)) and TAQVAN{ )N ©0&25uep RRBOR2MESt §rN K0S pl
Al¥irjvarldi prisne (EO M fivgal t O | MR 0fsadt ur ef Nex 0.6 @bnmgdled.5 pi
revaeshtiatien) Pri ner and probe reacti on concentriati ons
WeR evefde Primet @rBipld. fihahiV] |MesPeaqtli vel yN A tudipdi dyav xD, Hul
nil concentratemt r i f uge t ubed were prepated for each
ol @LMfimaher / pr obe |[Sex 0fgdd. | ndxP-8uwdl  ariN padrspl
arepneantaienvwer e vortexed and briefly centrifuded priar
t(Nefilepsefies Water | nt 0 each MikS3deaht r | Npge 78 phe hiNx 5.5 pl
aldbal veums croliter rt RN REROmSt ef Nk 20.0 wherladN a 2010l
maWhete Nrissthamesnbep of sempled ifcdingsondensplpte spntrqln@ SR For viral

' r‘l@ﬁ)bl&%ﬁols _(Hﬂ?(.lmrﬁtp%ﬁltl% Zon\ﬁ@ﬁs O IR RN A% ISRAWHukNmastermixes

Table 5. Tab Wiere N is. .the nu
s affP BEPRITe] Ebﬁ W@ctwaﬁvvf@rrwa@l b EBFEdPand A W*E%Pt veHexing
Vi T\&\éntj( Migeblbie of ervhmeister MiATW)s alded pesintlividralcwelisrofh 96 well plate.

f %hn e)yarrrnE}He ﬁl\éﬁ‘s Srrayed ? \A{ lgslé&l is smrtl fil ”Pgb)feeé below:

Table 6: Probe/Primer Setup for rt RT-PCR.

ST T W

1 2 3 4 3 6 7 8 9 10 11 12

FluA | FluA | FluA | FluA | FluA | FluA | FluA | FiuA | FluA | FluA | FluA | FluA

HI1 H1 HI1 H1 Hl HI1 H1 H1 H1 Hl H1 H1

H3 H3 H3 H3 H3 H3 H3 H3 H3 H3 H3 H3

H5a | HSa |HSa |HSa | HSa | HSa | HSa | HSa | H5a | HSa | H5a | H5a

H5b | H5b | H5b [ H5b | H5b | HSb | H5b | H5b | HSb | H5b | H5b | H5b

H9 H9 H9 H9 H9 H9 H9 H9 H9 H9 HS H9

FluB { FluB | FluB | FluB | FluB | FluB | FluB | FluB | FluB | FluB | FluB | FluB

D@ EgiQw] >

RNP | RNP | RNP | RNP [ RNP | RNP | RNP | RNP | RNP | RNP | RNP | RNP
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were prepared. The reactions were m xed by pipeting up
and down, w thout vortexing. Twenty mcroliters of

we@2oh/opEst er m x was added i nto individual welPET/U82087/003646

10

15

20

25

96 well plate. An exanple of the arrayed format used
is shown in Table 6 below Table 6: Probe/Prinmer Setup
for rt RT-PCR FIuA is a priner probe set specific for
influenza A, H is a prinmer probe set specific for H;
H3 is a prinmer probe set specific for H3; Hsa is a
primer probe set specific for H5; H5b is a priner
probe set specific for H5; HO is a prinmer probe set
specific for HI; FluB is a primer probe set specific
E}UA in RIptigez probe setspeciiqFor inflaenza ApBlil ipa piveergeobe set specific for H1;
SpeGd 4 bﬁmér%roﬁ%@gbeaw& I-E} I-\ﬁj%lpk asﬁ'm?ér oﬁysetx@g[aahc for HS H5bisa

unknown as wel nnck xtrac

c %PFWO%?G&SP&&'J@J%%S tH?e's R REMET @rehfr sefygpepific famde RA;eB @ a primer

aprbed sdtispeifid for mPEdzaIB; hd RNP N ApfiRatprédd skispbhific IR aliMhn RNAse
X. For NTCs 5 microliters of distilled water was

added. Five mcroliters of viral unknown was added to

each WERNA Sampilet bvimkodpbivoas @€l aothe NIIC, WId, and &mbck extraction

POl e GABL Bl ihlsRiulf G NrRkyeR adfid Rlet BNGEITor

extraction control's wer e
t P@’t%f’a'ﬁﬁq‘@sm hlﬁ\fea%@nx aber NI €05 mismeliters Of distilled water was added. Five

c ﬁﬁb‘if&ht@l%r&)tfammﬁkh% #4Y ddBg R FelPHRR ﬂfe@&bé}ﬂoﬁ) bf control wells.
addi ti on. Cﬁ%@f ﬁSded | ast _after all sanples and
Ve conttalshive picitsreof v irRbRNANY 3t dfiesh Thepmask sxsacsion
oéorttiots vedre agdeﬂcaﬁarahe hlmqﬂiesl havebewadded td adite] forkRfIs@¥ontamination

%n sa ?Ie Sp?g%?a mHe 0 ltor{:l?ﬁ ?’lg'ﬁsgfnt ?(%J 51 as%t%k'\w?l §a"éP]lFFDW NTCs

ewweae@%w rEenent eintaarichtign CAnsxathgle of thalarrtyefopinattused is shown in
CORIL Olelotxanpl e 4 Real tinme RT-PCR of Sanples This
exanpl e descri bes rt-RT-PCR paraneters used for the
determi nation of the presence, type and subtype of
|m§blueammp[b9eu§anpl e. Prior to an it RT-PCR run, the

of = at was—centri-fu 500 x . a for 30
Lo ]L'nlo 2 Ar:_3 Th Janl tB dli&t ol 10 11 12
) K TR ST ¢ vca*eu:g%gi t:F‘élfD“rESL\w S MOCK [ VIC
A ST NN LY TSR PR TIeA§ SIS MY CT RIS
s e AG Sl prifoo! Py | adGaR(t e /el bEAd MOCK | VTC
ey Mool e e ook v
PR e St e S e
1 laYs - L ? +S. i bz ] In fa’ N ::: Iz- MQCK VTC
G UNW, <y'$2 ! %4—9&}3'5[" (S6 157 1SE." 18971 MOCK | VTC
HTRTCASY 2] 8271 83 5 %4 “"S?f S6 . 1ST 8K [ 59, {MOCK | VTC

58’618" N NTC é,sotﬂé' Won-template control Gao A).'S1-59 are samples obf'amed from a
subj ect(s) MOCK is a mock extraction control and VTC is the viral template control.

Example 4
Real time RT-PCR of Samples

This exampie describes rt-RT-PCR parameters used for the determination of the
presence, type and subtype of influenza in a sample.

Prior to an rt RT-PCR run, the 96 well plate was centrifuged at 500 x g for 30
seconds at 4°C. The plate was loaded into a thermocycler and subjected to the PCR cycle as
shown in Table 8. All reactions were performed on a Stratagene MX4000™, MX3000P™
or BioRad IQ ICYCLER™ platform. PCR conditions were optimized for each of the listed

instruments. The reaction volume was 25pl.
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Taq i nhibitor 950C for 10 min 950C for 2 mn 950C for
15 mn inactivation PCR 950C for 15 sec 950C for 15

wGeew78%165 f or 15 sec anplification (45 55c forPGDUS®O7/003646

10

15

20

55"C for 30 sec* 550C for 30 sec* cycles) 720C for 30
sec 720C for 30 sec 720C for 30 sec riuorescence aaia
was coneci eaauring ine incuoauon step, Prinmer/Probe
sets performed conparably at anneal i ng tenperatures
rangi ng from 50-600C. Exanple 5 The Determination of
Influenza Viral Type and Subtype in Sanples Obtained
from Subj ects This exanpl e descri bes the determ nation
of the presence, and subtype of influenza viral

type,

nl]'abéﬁ%%ﬁ"dzqdﬁ’%%ﬁ!“ﬁﬁm@bt ai ned from subj ects.
$anpl es” obt ai fjeggf Tom f ouT SHREER STRLE te‘rbﬁ!ﬂ'gef of
tTRRvBEE€SeNce QisoPOTBIHA US98 bl mnse 128 SPBRIC Fot 5 min
Fn@mcmﬁlmprl mer sets discljogre i i N I 5%%%% min

bifor aSS Y5 °C ot 10GRT | 0I5 CH2 meTP1 €5 VOEE For 15 Blin
fl ariactiteiopr esernce of influenza viral types Ajand B and
ijdrRuenza subt]yoses fadl15,sed12, | #59Q 515 sbFE JET €059OFpr OF sec
HamplifiEdies @45 |\S85C S0 sas ) 530QtH:0d0 sedhe 1t | BIdPR30 sec*
daydebt ai ned |fIaPC sadplses 1, 722C farmb s3ci S ShOwped for b Gc
8/‘4§ Fl@isescamel d3@ was spietdd\datiyg thel562C hbulsdtionstep.NBridiEr/Probe sets

b
R i i e S

shows the rt RT-PCR runs for sanple 2, which was

determ ned to be positive fgg, ;ngmyenza type A subtype

H3. FI.G 8C shows the rt RT-PCR'runs for sanple 3s,

whi Bt Rgtermfoetionp{lofuenzariral Tyie and Sphtyipe #nSamplep @btained from

tabul ated results are shown sﬂ,{&bl e 9 below Table 9:

I nflue a e, a u n_sanpl es obtained from

subj ec?lg1 V@‘XF@ le ‘ﬂfcﬁ’a‘f é% E%tgﬁ'?’gatﬁ’& E@é’l’i"%&c?’!’%é‘ag\wwe of
amnfneptaadiab nugbrnaqidin samplea pbtembd)ﬁ‘bmnbﬁas it will be

\(/)g\r/: g;" I&‘Sg%ngleg Iagéﬁ\ee q’rg?{tﬁl&[ﬁ%ﬁ%ctg le{) Jeétgd { n%resgnce otf méluenza using
arftfluenza;sgeqifig @fﬁE%Pdt niispersefa digelesy @smrrenna&TJ:E@R TAQMAN® assays.

p ﬂlﬁﬁ‘ddhtﬁfhdthetsmm‘éé wereltdyada f@xsth§ Pl%gént:é gg%ﬁo{eﬁ§ zﬁ:&l't}%%%]Acaéld B and

in. at ur cha
il e Tachbgpes it i gt A B Gunatoho oM iOvAT Wrsedas s
paettiotul ar aspect, errbodl ment, or exanple of the
i nventi ood Q b l.i cabl e y
otnor Bk F-PCR 06 MRAPAIR 1S R S8R K- 3R e anc
A@@G?SQF%QPV HiG & d?%ltm R@-RGR: N!Idé@‘ sainple 1, which was determined to
meél b(ﬁsht%tfbpiﬂﬁuﬁﬁg PR ASKBH piiishi 'Ffbt 1ok bl rt RADPEERRE for sample

05 'Ele di sgl osyre as defi ned P{
which was determined to be positive for influenza type A subtype H3. FIG. 8C shows the

rt RT-PCR runs for sample 3s, which was determined to not contain influenza.

_I

The tabulated results are shown in Table 9 below.

Table 9: Influenza type and subtype in samples obtained from subjects.

Flu A H1 H3 HS Flu B RNP Results
Sample 1 | + - - + - + A/HS
Sample 2 | + - + - - + A/H3
Sample 3 | - - - - - + Not
detected
Sample 4 | - - - - - - Invalid
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following clains. W claim 1. A nethod for detecting
an influenza nucleic acid in a sanple, conprising:
w@onraeiishg the sanple with at | east one probePCT/US2007/003646
conprising a nucleic acid sequence between 20 and 40
nucl eotides in |length capable of hybridizing under
very high stringency conditions to an influenza virus
nucl ei c acid sequence set forth as SEQ I D NO 42, SEQ
ID NO 43, SEQ ID NO 44, SEQ I D NGO 45, SEQ I D NO 46,
SEQ I D NO 47, SEQ ID NO 48, SEQ ID NO 49, or SEQID
NG 50; and detecting hybridi zati on between the
i nfluenza virus nucleic acid and the probe, wherein
t he detvekild i3 datlobyrd hmuea.auésenbédndtmﬁea@htaheuwnq&atwar

h%(gmglgtg, dF gﬁﬁba Wn%geaf n?s% o dma s?(xlfﬁnzpe a tha vaglﬁ?l%r%s of the
t bm-hgmremhozlamnmmqumd,mnd ituﬂemipadadi thmshendjs,dlmm ey ke practiced

SSHdRNESh lf 3¢ hs s{q? J‘lgbll?%es%ﬁ@ed %&P ﬁgatﬁr&d Eﬁa@ﬁc@éns#ngbe ompounds,
presence o uen a type the detéction o ﬁ
5 hytmnelalmwtm or gxariles depdribes pcopjunctionwidh & patiglargspect,

S %ﬁw&nﬁﬁnﬁ&t extaﬁF)ferbf AR imfelRtibarbid l%'urid@ﬁ'to%aftceﬁe iﬂ'ﬂ)ﬂcable to any other
presence of influenza subtype H, the d ect|

b gHer PR B & SEHBPE Af P AERES ARSSrTEhe f® difeure ctudes al
S ﬁﬁid&\'b&ﬂor&@:hcén@’a&sl&d aathHEGe EiXitNDd4Eoperd ﬂeaiiseﬁ)sﬁﬂ&@s defined by the
@fence of influenza subtype H3, the detection of the
A Yh to the influenza virus nucleic acid
sequence set forth as SEQ ID NO 46 indicates the
presence of influenza subtype H5, the detection of the
hybri di zation to the influenza virus nucleic acid
sequence set forth as SEQ ID NGO 47 indicates the
presence of influenza subtype H5, the detection of the
hybri di zation to the influenza virus nucleic acid
sequence set forth as SEQ ID NGO 43 indicates the
presence of influenza type B, the detection of the
hybri di zation to the influenza virus nucleic acid
sequence set forth as SEQ ID NO 48 indicates the
presence of influenza subtype North American H7, the
detection of the hybridization to the influenza virus
nucl ei ¢ acid sequence set forth as SEQ I D NO 49
i ndi cates the presence of influenza subtype European
H7, and the detection of the hybridization to the
i nfluenza virus nucleic acid sequence set forth as SEQ
I D NO 50 indicates the presence of subtype Asian H9 in
the sanple. 3. The nmethod according to claim1,
wherei n the probe conprises a nucleic acid sequence at
| east 95% i dentical " to the nucl eotide sequence set
forth as SEQID NG 8, SEQID NO 11, SEQ ID NGO 14 SEQ
ID NO 19, SEQ ID NG 24, SEQ ID NG 29, SEQ I D NG 32,
SEQ I D NGO 35, or SEQ ID NGO 38.4. The nethod accordi ng
to claim3, wherein the probe consists essentially of
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the nucleic acid sequence set forth as SEQ I D NO 8,
SEQ ID NO 11, SEQID NO 14, SEQID NGO 19, SEQ

WO BNO02AS5 SEQ | D NO 29, SEQ | D NO 32, SEQ | D NEr'BE$2007/003646
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35

SEQ I D NGO 38. 5. The nethod according to claimlI5b

further conprising discrimnating between an influenza
type A nucleic acid and an influenza type B nucleic

acid, the nethod further conprising: contacting the

sanple with a probe between 20 and 40 nucl eotides in

| ength specific for the influenza type A nucleic acid

or the influenza type B nucleic acid; and detecting

hybri di zati on between the influenza virus nucleic acid

anyk dlhiem: pr obe, wherein the detection of the

hybri di zation to the influenza virus nucleic acid

sequence set forth as SEQ ID NO 42 indicates the

presende of A imethodifoudeteeting yrpiaflyenay pucleie agid inda semple, comprising:
dep Qgttfng Bhelfm Ei&e\mﬂmﬁéa‘éé &@;pkc%@ ct)ﬁlpxtln% 4 méléi@ﬁlﬁ@séﬁhéﬂéé between

nuc el c aci d sequence set orth as

i A8 F%ﬁ%gu‘i‘??é‘dfﬁ i dengtheeagabls pfdhyprifieing Hzﬁertvvgg igh figiRgeRrY:
acbslifichs k) 8n MAGRZR virfs nuthei 40af $eqeknae s fetthng SED 10 ROM2, SEQ ID

o NFAE S 0B SPGB b o o U6 SELE NeRpasEd B nows,
f SEQHIDENOIIB o1 TEQUD FWH0;tehé nucl eoti de sequence set

forth \%ﬁ% }é@nw%&% beZ\geeII?ﬁe iRLhod vﬁ&s@%@kéﬁ@ dté?lfi the probe,

claim pr obe consi sts essent| B%/

nuhetsin the deteetinnes bubridizatipp indieatgs themrysprseigbil i uepﬁ?enuclelc acid in

nygd @Riplede sequence set forth as SEQ ID NO 29. 8. The

nmet hod according to claim1, further conprising

di scrim nati ng between an influenza subtype H nucleic

aci d, an i nf Themzthod adebidirg tbidlaiinl ¢) whereia dieteteation of the hybridization
a subtyp H5nce|cac

SRR BHREER 4BHO Rl AR e e

S potsyme oFinfpwautypé7Asthe Idcéeqtloaef tiie hnbrdilainon tvf the inflnenza virus

S %QE%B%cﬁ%Emnste? rtnGls @ﬁ)@cﬁ)q\lojﬁh @ndﬁu&% 1§r9§e§1&e‘6f influenza

rsing contactln e sanple wth aproe bet ween
> Gubinee b theigdtession eégwuhmbqubﬁgph tasthe influppzagviss gyrleic acid sequence

| REd 1A SSEQ kﬁ)mdfﬂ Hﬁil&leﬁ tlﬁéﬁjr@cndm ﬁrﬂ'lu@niaﬂﬁb@ﬁ@ﬂg thé&detection of
specj fic, for uenza su ac
|

t
© R b e ot b R R Bl e p et i SERD Nows
s Uhdiygres thibpmessnce dpLinflaénda Sltbl’b@elmﬁ theelaeatiaudfitieeybNdizatipn to the

A[mﬁde%%qw midfe cei.c&l s@%ﬁegce Jepﬁ) QE b éﬁéﬁqé%ﬁﬁ/&&ms the presence of

European nucli erc a e |n ['uenza subtype

AdhByenEsubier &lSe ﬁﬁé‘ﬁ@“‘%ﬂf&'@t hybridiggfiante fhedvfllsﬂ%wms nucleic acid
besteweﬁ& 0 orihek Isuejmammuﬁd]mwsltm fre@atdofanudnietype B, the

probe, whe I he ete n of the hybridjzation
P iection b by bSOt (61 R KT ATl aSq et forth as SEQ
nuoieOe8 aﬁﬂlchtestth@pm%bmﬁ’lﬂmesmp@e North Wahegicen HEj tHg detection of
t qge hﬁr!ﬂ%ﬁ&ﬂoﬁ:“@ %H&%i%c%&&acid sequence set forth as SEQ ID NO:49

indicates the presence of influenza subtype European H7, and the detection of the

hybridization to the influenza virus nucleic acid sequence set forth as SEQ ID NO:50

indicates the presence of subtype Asian H9 in the sample.

3. The method according to claim 1, wherein the probe comprises a nucleic
acid sequence at least 95% identical to the nucleotide sequence set forth as SEQ ID NO:8,
SEQ ID NO:11, SEQ ID NO:14, SEQ ID NO:19, SEQ ID NO:24, SEQ ID NO:29, SEQ ID
NO:32, SEQ ID NO:35, or SEQ ID NO:38. '
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acid, the influenza subtype North American H7 nucleic
acid, the influenza subtype European H7 nucleic acid,

wo@roorhesishf | uenza subtype Asian HO9 nucl ei ¢ aci BCT/DS100E003646
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sanple. 9. The nethod according to claim8, wherein

the probe conprises a nucleic acid sequence between 20

to 40 nucleotides in length conprising the nucleic

acid at least 95% identical to the nucl eotide sequence

set forth as SEQID NO1 1 which is specific for

i nfluenza subtype Hl, SEQ ID NO 14 which is specific

for influenza subtype H3, SEQ DD NO 19 which is

specific for influenza subtype H5, SEQ ID NG 24 which

is s pecﬂ f i C Themeétlidd acestdimg saitlhinp®; viiereirSth@ptdbe ohsB#s essentially of
ich | eC|f|c f nf b

Vet Bt e M SEBIEANGUPLHA TN 1) SIFHD RBP4, SEQ

sSIDNE, E@Qd@bﬁﬁ 247 SEQAD K29 .SRQIIBB O, SEQ ID ﬁ@éé; ¢riSEQ ID

f Qo.54f | uenza subtype Asian H9. 10. The method

according to claim9, wherein the probe consists

essentially of the nucleic acid sequence set forth as

EI(E)Q2|4 D Sgg %emms d d3cH¥dkn wclaﬁEQ ﬁ@%mﬂ;@smgﬁﬁ@ri%aﬂng

| BeiehhBOHEH P8 oY B E@Q 50 B SengEP Prop s 55 “Biopg method

Iﬁnﬂ&b&hﬂﬁmu@Z The nethod of claim 11, wherein the

glr g?lenlc]%n 53L§ f‘?edw t{x Lgﬁlbg%?t%&tzli yd d%qlloq\qcleotndes in length specific

c I’ﬁmth@allﬂluylzh mmwcleleacurwethﬁﬁm@ezam& ehciric 2od@di m

11 whera%&eem%mﬁmzworrwée@lltmhﬂ%zsmﬂmfc i £k Gobe,
change in sig fr t he | abel ed prohe durin

afvfhéfe"h% optgsteRat 6‘!? Wé’f‘%‘t‘?‘{f’é e Bwéli‘f&ﬁa?a ipis PEIFE Apid gequence set
beba & SBPID HOZ4D indidated the pEFdaencaaf fhe infhesrtgpey nideic acid and

dg%?t]bll I;@’% %gdgﬁogx%ﬁ@{%kéguenza viru nuglg{c acxdrlec‘?uenie set forth as SEQ

RO
vvh@rmm fitlicapes dizepressnécatfahecidflvinzantyge BI nuoleisssiskio he sample.
quencher.16. The method according to claim1, further

conprising anplifying the influenza virus nucleic acid
by pol yiver asEhesnethed acsardingdn claprRy whergig the prake qomgaises a nucleic

r ea\éﬁr C%lehé@diséﬁgﬂ BoARRNRAl VTR ARRoGIdcqudnasd: if@Hth as SEQ ID NO:8 or

real -tine reverse G | ptasepol yner ase
CHB‘? wclleeheft JEGHeNCe pet ERrthRsRy) th@ ¥ chai n reaction, or

transcription-nedi ated anplification (TMA). 17. The
met hod fccor ‘Pilg] lgethgd géc@l'd’i'\}%ll? cla Qﬂ %r\ghé}e&\ I?ﬁe F}&rglté élg?lﬁgt@ essentially of

virus niucleic acrd 1s a .
mehéoes leptidoredhonge ¢ f@qﬂaﬁﬁEﬁle Nﬁéf}/@r the aw&fqﬂﬂ?/ PIRYench éet forth as
[ rgé?lgﬁﬁ_@).yg_r us nucleic acid conprises contacting the
sanple with at |east one priner between 15 and 40
8. The method according to claim 1, further comprising discriminating
between an influenza subtype H1 nucleic acid, an influenza subtype H3 nucleic acid, an
influenza subtype H5 nucleic acid, an influenza subtype North American H7 nucleic acid,
an influenza subtype European H7 nucleic acid, and an influenza subtype Asian H9 nucleic
acid, the method further comprising;:
contacting the sample with a probe between 20 and 40 nucleotides in length specific
for an influenza subtype nucleic acid, wherein the probe is specific for the influenza subtype
H1 nucleic acid, the influenza subtype H3 nucleic acid, the influenza subtype H5 nucleic
acid, the influenza subtype North American H7 nucleic acid, the influenza subtype

European H7 nucleic acid or the influenza subtype Asian H9 nucleic acid; and
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nucl eotides in |length capable of hybridizing under
very high stringency conditions to an influenza virus

woe@redasaci d sequence set forth as SEQ | D NO BQ/USHQ/003646

10

15

20

25

30

ID NGO 43, SEQ I D NO 44, SEQ I D NG 45, SEQ I D NO 46,
SEQ I D NO 47, SEQ ID NO 48, SEQ ID NO 49, or SEQID

NG 50, wherein the prinmer is capable of anplifying the

i nfluenza virus nucleic acid. 19. The net hod accordi ng
to claim 18, wherein the prinmer conprises a nucleic

acid sequence at |least 95%identical to the nucleotide
sequence set forth as SEQID NGO 3, SEQID NO 4, SEQ ID
NO 9, SEQ ID NGO 10, SEQ DD NG 12, SEQ ID NGO 13, SEQ ID
NO 17,defsEfihg iybiNdizati@), beBieonthe iNhen22yinBHQcled alid 428 the probe,

SRS PR R M TR ol el s
N& 13mclejucidi e infuangaisuhbee Hinvgleicacid tie influgnzagybtyps HS nucleic

t BEidPehb ﬂﬁfueﬁ&%ﬁbt? SNE2S Rfetigdnl iY7 Afcldidfidl W BhGerds 'su.d)type
sequence_ set for

as SE%BDI%S SEQ.I'D NO. 4, SE
NEueppeattly prglelc #ejd. oS ipflrqqer s Peééenu%’ nyefeioasid ig  sample.
ID NO 17, SEQ ID NGO 18, SEQ I D NO 22, SEQIDN023

SEQ 1000 26 SERUBIO R R AL AL S50 LR e
l\f@}@%eql@nd_e beﬁh@’nm@ttdné)@nmﬁdq indenigth colmprising e nubleicaicid at least

tl@@?ﬁ'&éﬁﬁﬁl tl)%hesfﬁl% blflde %cé &ft hﬂ@l% @Ebylﬁq\lé'ﬂ%wh is specific for
g}lﬂ ses the_ nuc eo [ sequence at least 95%

éwbt‘y@e HHeSEQLIP G- |1ﬁé’h§é duwpReific SuinflusprasulypsHg SEQ ID
I D Ihh ikl fmfiuenhass&%@ 51 sEQQD Ncmh WAIRAAs specnﬁc for

SR SR T3k Vi et SR e G o

f gxrhdricas HIEREQ IDND:95 ohicBE 3pelifibifar 1ﬂ1ﬂ1enze€subme Eftopedndil7, or SEQ

I b | eotid
T S L e 3 R P R AR K™ Tt de
sequence set forth as SEQ BD NO 12 or SEQ ID NO 13,

i's specigic TR mbbd H&Bk%gst%ta}{ﬂ@ \bﬁeréﬂ%e%?my do§§§s tdiéntially of
nucl eoti de_sequence at |east 95%1 denti cal

nieq wafd@%@qlﬁ@ﬁe get South 3sRRQIDNOSHASER fRéIO i*} %FrQ EpNO:19, SEQ
| PDND:24 SSEQ $D Ne 82, fSEQ MDoNOL33{ bilsH@ > Sl g/ pe HS5 and
conprises the nucl eotide sequence at |east 95%
identical to the nucleotide sequence set forth as SEQ
| D NG 2A. or BEQnéthodicadling te chpr di Whereih tire proifd i abelad.
type B and conprises the nucl eoti de sequence at | east
95% i dentical to the nucleotide sequence set forth as
SEQ | D Mo ZGTB?"‘QEQ’ oislaimy ggwhprglnéb%@ppq is radiglabeled, fluorescently-
| NiYelRANBidtiS1HBE MBS nDARdtiRa N TRbEIEE Br Eienddullyassend, ses t he
nucl eoti de sequence at |east 95%identical to the
nucl eoti de sequence set forth as SEQ I D NO 30 or SEQ
I D NG 3131, | $hepetbpd acofdirg to wlaimi ¢ haghesai tistpaing by opdization

. t Oon e 15
i 43 n?ﬂse@ Q%Et‘lrﬁgﬁa éhlaﬁgerm Q{gﬁ%tﬂo%thg Rl E?otbg g+ ; gggglé%gndlzauon

I cal e nucl eo € seguence
| melative to signal from the label before hybrldlzatlon

14. The method according to claim 11, wherein the probe is labeled with a
fluorophore.
15. The method‘according to claim 11, wherein the probe is labeled with a

fluorescence quencher.
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NO 33 or SEQ ID NO 34, or is specific for influenza
subtype Asian H9 and conprises the nucl eoti de sequence

waedo7peysh as SEQ | D NO 36 or SEQ I D NO 37. 22pCTVIg2007/003646
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met hod according to claim 19, wherein anplifying the

i nfluenza virus nucleic acid conprises contacting the

sanple with at |east one forward priner between 15 and

40 nucl eotides in length, wherein the forward primer

conprises the nucleic acid sequence at |east 95%

identical to the nucl eotide sequence set forth as SEQ

IDNO3, SEQIDNOY9, SEQID NO 12, SEQID NO 17 SEQ

ID NO 22, SEQ ID NG 26, SEQ ID NG 30, SEQ I D NG 33,

or SEQ1kD mkﬁﬁnemoa&rdi@aﬁ tlaih E, fafthvet cSRpYiNing@tiplifying the

- SPER it Rt g b7 eSS el s (r Rl KuFlile PO, reverse

I easatcnﬁ@%MMmmmdhamaeachen (RICPEB), irehd-tiswgenenssdragsdriptase-

%gynleﬂée Q6 deb el (14 RTS %ng@g chaiff reaction l)grzmgnpll%n medlated
DD NO 18, SEQ'ID NO 2 ED NO 28, SEQ

1amBEE‘§’a'I“9‘W§A or SEQ ID NO 37 wherein the forvvard

and reverse primers are capable of hybridizing to and

2P0, 0 g SR 5B RS St i

f d¢ amplificd by rrRUPCRe prinmer conprise multiple forward

and reverse primers that are specific for influenza

type A and conprise the nucleic acid sequences at

| east 98% i dBretrethdd acgonding ta glaine b6.ivdhereie gmplifying thedpfluenza virus

f 915&1910 asid ebiiptifds MtgctﬁQQhéngleQw’flgt‘}eas%rﬁ pRIRRE béﬂw@erﬂ( Band 40

| uenza, s nd conprise the cleic aci
s é‘é{ﬁn‘é‘i’ft"é% gt ﬁ%?lab’gﬁ/J‘YlHé%ﬁ'?ﬁ:'a}def ¥F7Y high SRRy .ca'édmms to an
S effliRALL%S Qlicléio atid sequeftz@et forthial SEQNMD NREQ2,| SEQND NOX43, SEQ ID

0 28 850 ik, SROIE IS As 0 W B 305 (EBLA B 1B mows,

n we ISEQtH)diO§Qq~uleewe$hesmméros ¢apatils oSEQIfPnide idfuearaivirus nucleic
SEQ4ql D NO 13, are specific for influenza subtype H5

an corrprl se the nucleic acid sequences at |east 95%
identical to the nucl eotide sequences setforth as SEQ

| Df JNO 74 anﬂ?&ﬁ@\b@adﬂ@girﬂg&o cRi? 18 F\ﬁfejréiﬁ ﬂﬂief;iﬁiﬁner comprises a nucleic

in uenza su an he nucl ei Cl

| B RRERect aiEr’ BeSiepLBRe oty TatcTn st Syl dEQ D NO3,

s@l}lﬂ;eﬂ]:ﬁ@ 4 SEQf Iy NO: 9 SEQHD NO: 1NGRQ I ND: SEQEQIINGDZ3, SEQ ID
%9%% IS N8 srhf(gﬁﬁ N 2b Y E% @@%3; %%B’Ib%@o%eﬁﬁq 1D NO:28,

e|c acid se encs at ‘['east ntical to t

mﬁdﬂ%ﬂ?N@@%@&Q d‘é@%eﬂ@@ﬂ@&%%&}qﬁoﬁa SEQIRNGEE or SEQ
| PpN»H38, are specific for influenza subtype North

Anerican H7 and conprise the nucleic acid sequences at

| east 95% i dentical to the nucleotide sequences set

forth ax. SEQThd)nbﬁ:d%@ccanﬂnﬁﬁ@ai@m@v&mn ﬂfe&)rsrmecbrfsisls essentially

(0] .
AR R RS TR 0% 560, s
nUPINQH PJER HY DM ED SESRID NEx i3nSEQ IQFB@ 15 3§ 93N5hd8 SIEQ ID

| QI@@Z %Q I Nd:£3 %@WN@ i@EEQﬁﬁlN@Qg SEV WRL30ASEAND NO:31,
rise nugleic acid seguences at | east

9§i;“bq g%wg aﬁEQOIDtI}IIg 34, SEQ ID NO:36, or SEQ ID NO

21. The method according to claim 19, wherein the primer is specific for
influenza type A and comprises the nucleotide sequence at least 95% identical to the
nucleotide sequence set forth as SEQ ID NO:3 or SEQ ID NO:4, is specific for influenza
subtype H1 and comprises the nucleotide sequence at least 95% identical to the nucleotide
sequence set forth as SEQ ID NO:9 or SEQ ID NO:10, is specific for influenza subtype H3
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nucl eoti de sequences set forth as SEQ ID NO 36 and SEQ
I D NO 37. 24. The nethod according to claim 23,

wob@rev3si he forward and reverse priners are aPGEUSHNT/003646
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prinmers, wherein the set of priners is specific for

the anplification of an influenza type A nucleic acid

and conprise the nucleic acid sequences at | east 95%
identical to the nucl eotide sequences set forth as SEQ
IDNO3 and SEQID NGO 4, is specific for influenza

subtype H and conprise the nucleic acid sequences at

| east 95% i dentical to the nucl eoti de sequences set

forth as SEQID NO9 and SEQ ID NO 10, is specific

f and coriprisestha nseliditidp seduneen lagi95¥4 identichlao theaiueleotidecseghience set

SO BN R TN el ol B s nc

13ompgses lesivclectidemeqiant¢ ddenstd b isleytiral tBhamutleotidpsdquence set forth
the SEW@ 13GF dE69BUEHI8S;s @ﬁec*fﬁ:e}‘éxt mﬁ@e@zh gﬂ:%‘de‘i—ﬁ anld@omprises the

t he nucl eoti de Se(q uenges set forth as
ariycleptige;seayare af deast 5% {dentica] to “i“'o‘?“cleﬁP‘FeLFéﬁ‘if‘a‘C% eaﬁf%@s SEQTD

HN@nd of QHQTIDND Qiﬂ,ﬁs §Béﬁiﬂe|f6r 1ﬂﬂuéi‘nzai5@'ﬁbl BR6GE SordprideS Biztnucleotide
Uences

95% i dent i, cal t fart

Sééqebc%lezlit 9 ﬁldggtﬁar %\le otliiesse beélg? pat gorﬁmoqs S(EQ E) IQB :26 or

| FEQBENYN®:28y pesp&ifinfbr inflvipndasebtypeNontic Asmericandi Tland comprises the

S e % |

Sg&glgﬁtgcges eenl: %ﬂ% t%% A g%%ﬂ B%ﬁk) t&l%letbhge %g%nl@%g%\%ﬁah as SEQ ID

i §\1@1§e or BEQ HP(NO ﬁ h:f'F El@ﬁ'f’& arinflyggea subiipR ERrRPrAtHR apgzcomprise the

anﬁcﬁsmydeaﬁn&m 1&9@5@5 fdeAidaProSROIMRNG A @huénea&tt f&-ﬁ{’/as SEQ ID
denti cal he nucl eoti %e se nces, set r%,g a Q h

| YRGS 30RO HEARITLe or LISBE TPEPF AP a0 roEpriss the

S Wit leprdeaEnedset fdfthaw SEQAIINOSE oF BEQNDAN®@i3¢. aci d

sequences at least 95% i dentical to the nucleotide

sequences set forth as SEQ I D NO 33 and SEQ | D NG 34,
and i s Zpeci Themétbed agebidimgtezladm Py wergis pmplifingthelinfluenza virus

Cgﬁgfeicsa% &%pﬁﬁélcghtﬁ?tﬂ%' tﬁje ﬁ‘g)lﬂae&)ﬁﬁﬁ 184st Jn%%xtwagélfﬁmersbébween 15

t ca to't nuc equences set forth
| B0 Beclaetifesindeneth, Nd)emm thzsowsié)rmrﬁ@rap%é Hrediuplgicragid
C Ls?hﬁ'@n&ed at}/lé'h@f SR idehcab Rt ﬁld_ll_e%tlae Qlqeéres| ‘se? FriSAYHEID NO:3, SEQ
0 al ne ram ec
oAENB sko iR A I Ko 7 AR QTRNS nt BeRuBLIb e spe D
t MOBOPSEQ D NO:33 wp BEQIIDAVQAt amdtahkap vesenerse piimerbetween 15 and
| |
¢ a0 ERER s b Whd il ll e e S B ARRPIE DR P Sequence a
V\Heascaﬁ%m@tlml 1 thg neaigotidp sesuencesetdbrthp > 3iQ:4, SEQ ID NO: 10,
E@NO/ ﬁplsab Ihﬁ\l@gfs S'Ebaxmeelz3a§mlnlatr\@28 %Etd NO:31, SEQ ID
ar e es, I ryngea as Irates,
A 3?9535 g Sy e S I U R A e
I shybridiaingdo amd anplif@dge therinflueazh drusaycleictabidaequence.

addressabl e location. 29. A probe for the detection of

an influenza nucleic acid conPr|S|ng a nucleic
23. The method according to claim 22, wherein the forward and reverse primer

comprise multiple forward and reverse primers that are specific for influenza type A and
comprise the nucleic acid sequences at least 95% identical to the nucleotide sequences set
forth as SEQ ID NO:3 and SEQ ID NO:4, are specific for influenza subtype H1 and
comprise the nucleic acid sequences at least 95% identical to the nucleotide sequences set
forth as SEQ ID NO:9 and SEQ ID NO:10, are specific for influenza subtype H3 and
comprise the nucleic acid sequences at least 95% identical to the nucleotide sequences set
forth as SEQ ID NO:12 and SEQ ID NO:13, are specific for influenza subtype HS and

comprise the nucleic acid sequences at least 95% identical to the nucleotide sequences set
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aci d sequence between 20 and 40 nucl eotides in Iength
capabl e of hybridi zi ng under very high stringency

w@omndioeilens to an influenza virus nucl ei ¢ aci dPGEUSINTE3646
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set forth as SEQ ID NO 42, SEQ I D NO 43, SEQ | D NO 44,
SEQ ID NO 45, SEQ ID NO 46, SEQ ID NO 47, SEQID

NG 48, SEQ ID NO 49, or SEQ ID NGO 50. 30. The probe
according to claim?29, wherein the probe conprises a

nucl ei c acid sequence at |east 95% identical to the

nucl eoti de sequence set forth as SEQ ID NO 8, SEQ DD

NGO 11, SEQ ID NGO 14, SEQ ID NO 19, SEQ I D NO 24,

SEQ ID NO 29, SEQ ID NGO 32, SEQ ID NO 35, or SEQ ID
Ndpriigas SEQ IErNO: bF e1seSER By NE: Hy atespedifid for Blluendasnietype HS and

t REmPHS e fuddit Beid SAUENEEatalast BBS IdeRRA foqgé]%c?é%hdé quences set
S ecific for influenza
R NG E AR o, esiongs it Inflaprze yrsiBtpndsomprise

N@helnutleicacsheqidnices 4t (dast 9364 idemzal foawlt& r}(@ﬁ:_oﬂljel se%;%geEs setl fBrth as

n j ' | east .95% ] denti C .
PSS B ARGt LR TRl L St e 7
naod e¢ropriscitel mstpircvgbsequentasas teag %04 idemichlaa IthetrmclS&Qel sejuences

NQet féth hsc'SQ%% 'I\fd 50 fng;{ Sﬁﬁflgwgla &@%‘%ﬁ for r,ﬂuenzaégle??%liuropean

nucl el c acid sequence at "l east
N& 7andicemprisscthe PYlqie peiq pebeRsy S leasb?59p esiemﬂd':al totthe nucleotide

n u&hﬁh&‘es a&lfd-tlﬁﬁﬂﬂm e Na:33 :ﬁﬂﬁEC?ﬁﬂ/Nbdﬁﬂ Bi’ aﬁ'@g deficblnttidnza

i,c for i qu nza enucle|
VGV A S, g Spfise BeayFiicatid Sirencs sikest 5vnidegisal to the
i Suslp@mefsaqueﬁ@s setrfbrithuer VR0 B NOypeanN@EQIIANEE I Can H7,
the nucleic acid sequence at |east 95%identical to
SEQ ID NO 35 is specific for influenza subtype
Eur opedit- H7, Therraethorbaceerdingite claim &3, ydwirimthe fatvatdsmdireverse primers

95%’21 Leot ﬂrﬁ@érs Wherdiidhk Bt N@p%el‘s% s?:gaﬁlz ?dr‘ihef Ahpli 1catlon of an

uenza pe Asian H9.32. The accor
cI‘ W‘?P%“fyp é'P F'ﬁ aflﬁéﬂ%?%%lseé‘ﬁs'}uglesc aésdsS@mqnawaylee#t 93% identical

t letha nedlestkie 3cjudncee qae‘mﬂeast ﬁIJNblfBD&&iNO 2 SHcsAh RONQ §3§ec1fc for

| D NO. SE
B RS el 3 ot ey
SE@‘P@dN@?CBGnceS Set fartteas FESHED WO SE 1 Nc): |, s s%gclﬁc for influenza
erl-ﬁ Qﬁl &:‘hﬂapi@e the nllépi@ la&g seq%éréce%—gtacﬁ 9%2 1&3& al go M nucleotide

tO claim3 wher el n the probe

¢ PeAOPRRSE Bt 9y 4555 EUNCEA A ABCHBNOEL. i spocific for influenza subtype
e M5YNa thplide)thd MlRediesbid Qqusiledt faakd 9594 APRIGEA tRonuclkBide

b n im_33, e n the probe is
" SBrR St SRy b Bhbne s RO o sbesdicioniniyenss subiype
c Fiand 8@nprideghenyeldidaridyeqizmcessat laakted sedlidentichl ta the nucleotide
éﬂgélﬁﬁgg‘é’l} @’cﬁthoéé%@ No% né S%@ IlngtIO ggg’ec%‘o cr%r m%uer%a type B

east_one pri ner accor I Ng
and comprise the nuclelc acid sequences at least 95% ldentlcal to the nucleotide sequences

set forth as SEQ ID NO:26 and SEQ ID NO:28, is specific for influenza subtype North
American H7 and comprise the nucleic acid sequences at least 95% identical to the
nucleotide sequences set forth as SEQ ID NO:30 and SEQ ID NO:31, is specific for
influenza subtype European H7 and comprise the nucleic acid sequences at least 95%

identical to the nucleotide sequences set forth as SEQ ID NO:33 and SEQID NO:34, and is

entical to the

specific for influenza subtype Asian H9 and comprise the nucleic acid sequences at least

95% identical to the nuclectide sequences set forth as SEQ ID NO:36 and SEQ ID NO:37.

25. The method according to claim 1, wherein the sample is a biological sample

obtained from a subject.
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38. The set of probes according to claim 37, where in
the set of probes conprises the probe 95%identical to

WEEQ7HB1BO 8, the probe 95% i dentical to SEQ | BLIMIS20072003646
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the probe 95%identical to SEQ ID NO 14, the probe
95% i dentical to SEQ 1D NO 19, the probe 95%
identical to SEQ ID NO 24, the probe 95% identical to
SEQ I D NG 29, the probe 95% identical to SEQ ID NO 32,
t he probe 95% identical to SEQ ID NO 35, and the probe
95% identical to SEQID NGO 3 8 39. A prinmer for the
anplification of an influenza nucleic acid sequence
conprising a nucleic acid 15 to 40 nucl eotides in

| engt h capabl e of hybridizing under very high

Stringesscy Combhécth@dst dfima3, WﬂélJeHQﬁ‘eZ éé'né

aC| q\e e e set _forth Igs SEQ e éﬁsg:ﬁ%ﬂtﬁl}cl)&4%mlew acid
Bilesies '@g?j'\drsaﬁﬂb‘h&@fesemq Bp N@uwa irdiEtjonin the biological

I\I@xﬂﬁﬂp obiafged BokG ABjectSEQ | D NG 49, or SEQ I D NO 50,

and wherein the prinmer is capable of directing the

anplification of the influenza nucleic acid. 40. The
pri mer 2deccortheargethad akeaiding38 clainh 25, 6vherdifthe pidlé@¢al sample is

Cmfﬂea?r%nﬁ)r&%bﬁb laﬁ’qé g&yﬁﬂpfs ﬁstes S ! ?%a%opharyg%l aspirates,

i dentical to a nucleic at seque ce gek”
| BrepharyngsatpspimRponsaligeQ | D NO9, SEQID NGO 10, SEQ
ID NGO 12, SEQ ID NO 13, SEQIDNO 17, SEQIDNO

18, SEQ.ID NQ 22 I.D 23, SEQ | D, NO 26, SEQ
NO 28, “SEQ :\@en\'fftﬁ?ﬂs‘l’:?%é’d“l Ipwhesein the prabeysiapaygd ing PTOSEQmmed
| BrraJOWBH an SfRessabldOeafn. or SEQ | D NO 37. 4 1. The

primer according to claim40, wherein the prinmer is
specific for influenza type A and conprises the
nucl ei daci dA sedbaderdke datection of arpibfladnda nudlaia hcid corfERing nucleic

NQ:la s€querfeBetvidelNOb 4nd 1 nRRGlds if lefn%{h daﬂgdly%@fﬁggpﬁg&r very

nd. conprises the nucleic acid Sequence a

%% siingency sendijonsgeyny milenzg visps mictyic gridgquange s¢tdorth as SEQ ID
s mnz |S¢2Q‘1dnrNom3 SEQZD Nmbh,ysm hBNambd e?qujl ﬁt@e,sts §E@Q ID NO:47,
n oidentical to
Ng%be@cN %gﬁg%gﬁg%% SF@%’E}&@% ic for influenza
subtype H5 and conprises the nucleic acid sequence at
| east 9p% i t I r
is specifi cd?%rﬁr&% ac%éel%'z ggséd@nJ\%é Whére% taésggbe conépnse? %hucle'c
nagf é?%‘e%&aaleg%aé‘&fé@teﬂ tp é@stuclge%q seleuenecst forrb aSBERIID NO:8,
NSEQADANO SE,Q;E@HN@O’%& SE®) BPRO: ol SEQAD Ndrbh Uang i NERD, , SEQID

B c.acid sequence at |east 959
g@%&l %gﬁplpoﬁéé %ﬁw‘é? Oot8: SEQ ID NG 28, is specifi c
for i nfluenza subtype North American H7 and corrpri ses
t he nu@'le' C 'I%Q'pgo %&?&ﬁ%ﬂialh%s&hgré%thg El%c‘ielc acid sequence at least

D NO 30 o
i ﬂ? oddangical %%?9 ;5’8 ﬂéw&ﬁﬁﬁforaweemm Acthe hucleic edid seuence at

aead %aquenﬁa taISEbe@Srtxo%% éﬁéeﬁk fSahfilefzaebybPHOL3 ﬁuclenc acid
L0 34, GG for i ntluenza subtg/

sequen Egt I5as 9 &jrgbeﬁtlgag do ?ﬁ(ﬁ hd\t Q:d4 1s spegific for influenza subtype H3, the
nuclexc acid sequence at least 95% identical to SEQ ID NO:19 is specific for influenza
subtype HS, the nucleic acid sequence at least 95% identical to SEQ ID NO:24 is specific
for influenza subtype HS, the nucleic acid sequence at least 95% identical to SEQ ID NO:29
is specific for influenza type B, the nucleic acid sequence at least 95% identical to SEQID
NO:32 is specific for influenza subtype North American H7, the nucleic acid sequence at

least 95% identical to SEQ ID NO:35 is specific for influenza subtype European H7, and the
nucleic acid sequence at least 95% identical to SEQ ID NO:38 is specific for influenza
subtype Asian H9,
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sequence at |east 95% identical to SEQ ID NO 36 or SEQ
I D NO 38. 42. The prinmer according to clai m40,
wob@revIiss he priner consists essentially of theChusioe?/en3css
aci d sequence set forth as SEQ ID NO 3, SEQ I D NO 4,
SEQ ID NG9, SEQ ID NO 10, SEQID NGO 12, SEQ ID NO
13, SEQID NO 17, SEQ IDNO 18, SEQ IDNO 22, SEQ ID
NO 23, SEQ ID NO 26, SEQ ID NO 28, SEQ ID NO 30, SEQ
ID NO3 1, SEQ ID NG 33, SEQ BD NG 34, SEQ I D NG 36,
or SEQID NO 37. 43. A set of primers for the
anplification of an influenza nucleic acid conprising
at | east one priner according to claim39. 44. The set
of primers according to claim43, wherein the set of

pri mer S39 On'p.hl‘ r§bﬁ a%gc?r{ih g tma% §10%1%ﬂ1nlm% 1[5%5 50&5@89 egsentnally of

40 nucleotldes

s depumiglsic arid dequaice %%fﬂtﬁé@ﬁ%@ NQES SERUD) I‘é‘i)d 1a8Q ID NO:14, SEQ

SQB‘%%QQS%%S In% nglo A, ?g&%@b@g\é@ 11’3?5@) 5P dﬁng% N@E@ bXEQ ID

5 sé@ﬁb NO: 30, SEQ ID N033 or SEQ ID N036 and one
or nore reverse prinmers 15 to 40 nucleotides in | engt h
conpris'ng a ucI i C ag i d seguence at
dont | ol 0y T8 fas e IS AE SeBlern FRPIp el
I D NO 4, SEQIDNO 10 SEQIDNO 13, SEQ I D NO 18,
SEQ ID % ZsTge?ﬁg)v\ch&Qr%% céﬁ%i Qvﬂélglr?’tkg %914 Q&Qaﬁ?led

or SEQ relntese ri S 1S ca

10 ofﬂmmn@wzlmgedt jotimiabelpd. semimagicelyelabgipd. iof fl@awaém-l@%eled
the influenza nucl e| c aC| d. 45 The set of prl ners
accordi ng to_cl ai ere e for lr
pri mer s>3ar e Eh‘bﬁ‘Pl;n ?ff’orﬂmgﬁﬁf’ im Syhsrein é’r §|‘? ag?le Vith a
priludedphoies specific for the anpl ification of an
i nfl uenza type A nucleic acid and conprise the nucleic
aci d sequences at least 95% identical to SEQ ID NO 3

15 and SEQE.D NOhelprobsacspminieftp ¢lairo3.iwiferaietheprahglis labeledvith a
angloFQPRE §enkiie. nucl eic acid sequences at |east 95%
identical to SEQID NO9 and SEQ ID NO 10, is
specific for influenza subtype H3 and conprise the
nucl ei C3ACI d ASROGIPIRERS cérhprishtdt 1Q6%6nk gafier Soobrding tSEQIm 29.
ID NO 12 and SEQ ID NO 13, is specific for influenza
subtype H5 and conprise the nucleic acid sequences at

20 I east 9%86 i d&h¢ et af probesSECPrdiDg NClaifi73 7a mlierS B thie Beti@probgs

?’gés thé: 095 95‘9““3“&&% th ?l‘i‘tgiﬂ RO: £ @ﬂGb&W 'ideﬁﬁca‘i H)GSEQ D

nuc I C acCl uences at st 95% I dent i cal
| DNQuch1 pthe am?eg idqntiglytp SEQIR NOd 4, the prope,P5% mw%& EQID
t yi0®: 1B, ﬁse PrabeaBYs lsemt:zheo SBQIIBINO 24, tHe 5.@&@@5% @di:nﬁ&al to SEQ ID

| SR8 72t PISF 85 S SERUBOY B PSR iPaeALp SEQ D

25 armlocadmm tBeprohe95% ddeetical acSED 2P es at | east 95%
identical to SEQID NO30 and SEQID NO'3 1, is
specific for .

39. A primer for the amplification of an influenza nucleic acid sequence

comprising a nucleic acid 15 to 40 nucleotides in length capable of hybridizing under very

high stringency conditions to an influenza virus nucleic acid sequence set forth as SEQ ID
30 NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47,

SEQ ID NO:48, SEQ ID NO:49, or SEQ ID NO:50, and wherein the primer is capable of

directing the amplification of the influenza nucleic acid.

40, The primer according to claim 39, wherein the primer comprises a nucleic

35 acid sequence at least 95% identical to a nucleic acid sequence set forth as SEQ ID NO:3,
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i nfl uenza subtype European H7 and conprise the nucleic
aci d sequences at |least 95% identical to SEQ I D NO 33

w@ee788@3 D NO 34, and is specific for influeneer/us2007/003646
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25

30

subt ype Asian H9 and conprise the nucleic acid

sequences at |east 95% identical to SEQ I D NO 36 and

SEQ EDNO 38. 46. The set of priners according to claim
45, wherein the set of prinmers conprises the prinmer

95% identical to SEQID NGO 3, the primer 95% i denti cal

to SEQID NG 4, the primer 95% identical to SEQID

NGO 9, the prinmer 95% identical to SEQID NGO 10, the
prinmer 95%identical to SEQ ID NO 12, the prinmer 95%

| GEQ IDcHO: 4, SEQHQ NO:ONSEQIB NQ:he, SBQ MENOOIBYSEQAMNQAB, SEQ ID

NAIOTE s o {1, SOEPROTES, sety) AR SER RA05S sedap woas,
prSEAHID §G%20, BERQIDAHD:31 SSESED NO:NOSEQ, IDy F@:38s $Ef ID d%»36, or SEQ
I dp§ch-eal to SEQ I D NO 26, the priner 95%identical to

SEQ I D NG 28, the priner 95% identical to SEQ ID
NG 30, the primer 95% identical to SEQID NO 3 1, the

pr i mer 45% i vmﬁrirﬁalacaoednﬁgﬁ clld?mM@ 3ﬁergig£me pHirhdia¢ spl%i%. for
tic r i mer igal.t
RSMBERPSR R RMETRES FE HURC SBT3 Adgey g fo SEQ I
N(DIC&? or 8EQ IR NO#, fscspeonﬁn fectnﬂn@zaauﬁtyﬁel Hltemniaconm_dlssithue nucleic acid
a%& eh& a@le%gtlmtyel’d i I bgl% Nb@or@’ B Eb:ﬁ;, & sﬁ&gﬁc for influenza
I NSLTUCEi ONS 1o ybridi zing the probe to the
i ﬁP‘P’fME@rH% apfl RamyirisesHhe GU‘WP'% pidhsegiencs ahghss 95%ddentipad ta BEQ ID
amﬁg bﬂQEQQDN@llim 1§13 eciffid Fférhﬁﬂueﬁ%‘?ﬁib E PG ahi @o:ﬂ{;ﬂxs{é?{he nucleic
accordin Cc Vi ce e Q.
e A @Fﬁt*ﬁaﬁmﬁ&dﬁw@ 17 ﬁ&?& G Hoisaseific for
adnitheara tipptype ySrane corgprides the astleio aeidsedqieaceatt leabtaista idéhtical to SEQ
SGp Mo IELP §nglﬁrN6’ 3?959 ecf?ﬁ fé‘ﬂnh&!af hﬂi@é i) a'nEfc&ﬁéﬂis;%E‘ the'hucleic acid
a su ect Suspect e énza i ntection
C GWD@ a geast&ét’/fandnmtwgl ta Sﬁ&@ Té0c26mp ISEQ) IRgNQ?8| isispecific for
a%ﬂ’tfen;,sf meﬁng NornH an?é?fcan a9 Qﬁ@@&n‘lﬂ}geg € n3atPh&d \é\écﬁ.lgncg Afleast 95%

nucl eic acid gro es according to claim 2

d é@@&lﬁql ﬁgsﬁ%Pﬂ‘b@ 2901 SRQARMNREh insperific fRranduengd yukype Euwpean
NUE] RidGomplisk e ALAEIE Bcip bRmete at Radt D8%SadtiiLA tdBBQUDENO:33 or SEQ

dﬁt@ectio of ,hybrjdi zation S
BT A e P ord B P P ARRR IO FORPTRF Pgappige oed
Visequencetat leastF586 wettivetoSECOINO@ 6tay SEXRIDMNEEBS. f urt her
conprising anplifying the
42. The primer according to claim 40, wherein the primer consists essentially of
the nucleic acid sequence set forth as SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:9, SEQ ID
NO:10, SEQ ID NO:12, SEQ ID NO:13, SEQ ID NO:17, SEQ ID NO: 18, SEQ ID NO: 22,
SEQ ID NO:23, SEQ ID NO:26, SEQ ID NO:28, SEQ ID NO:30, SEQ ID NO:31, SEQ ID
NO:33, SEQ ID NO:34, SEQ ID NO:36, or SEQ ID NO:37.

43. A set of primers for the amplification of an influenza nucleic acid

comprising at least one primer according to claim 39.

44. The set of primers according to claim 43, wherein the set of primers
comprises:

one or more forward primers 15 to 40 nucleotides in length comprising a nucleic

acid sequence at least 95% identical to a nucleic acid sequence set forth as SEQ ID NO:3,
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i nfluenza nucleic acid with one or nore the primers
according to claim39. 52. The nethod according to

w@b@i7ivH3y further conprising discrimnating bRCTESIV0ZINIG46

i nfluenza type A infection and an influenza type B

i nfection. 53. The nmethod according to clai mb51,
further conprising discrimnating between an influenza
subtype H infection, an influenza subtype H3
infection, an influenza subtype H5 infection, an

i nfluenza subtype North Anmerican H7 infection, an

i nfl uenza subtype European H7 infection, and an

i nfluenza subtype Asian H9 infection.

SEQ ID NO:9, SEQ ID NO:12, SEQ ID NO:17, SEQ ID NO: 22, SEQ ID NO:26, SEQ ID
NO:30, SEQ ID NO:33, or SEQ ID NO:36; and

one or more reverse primers 15 to 40 nucleotides in length comprising a nucleic
acid sequence at least 95% identical to a nucleic acid sequence set forth as SEQ ID NO:4,
SEQ ID NO:10, SEQ ID NO:13, SEQ ID NO: 18, SEQ ID NO:23, SEQ ID NO:28, SEQ ID
NO:31, SEQ ID NO:34, or SEQ ID NO:37, wherein the set of primers is capable of

hybridizing to and directing the amplification of the influenza nucleic acid.

45. The set of primers according to claim 44, wherein the forward and reverse
primers are a pair of primers, wherein the pair of primers is specific for the amplification of
an influenza type A nucleic acid and comprise the nucleic acid sequences at least 95%
identical to SEQ ID NO:3 and SEQ ID NO:4, is specific for influenza subtype H1 and
comprise the nucleic acid sequences at least 95% identical to SEQ ID NO:9 and SEQ'ID
NO:10, is specific for influenza subtype H3 and comprise the nucleic acid sequences at least
95% identical to SEQ ID NO:12 and SEQ ID NO:13, is specific for influenza subtype H5
and comprise the nucleic acid sequences at least 95% identical to SEQ ID NO:17 and SEQ
ID NO: 18, is specific for influenza subtype H5 and comprise the nucleic acid sequences at
least 95% identical to SEQ ID NO:22 and SEQ ID NO:23, is specific for influenza type B
and comprise the nucleic acid sequences at least 95% identical to SEQ ID NO:26 and SEQ
ID NO:28, is specific for influenza subtype North American H7 and comprise the nucleic
acid sequences at least 95% identical to SEQ ID NO:30 and SEQ ID NO:31, is specific for
influenza subtype European H7 and comprise the nucleic acid sequences at least 95%
identical to SEQ ID NO:33 and SEQ ID NO:34, and is specific for influenza subtype Asian
H9 and comprise the nucleic acid sequences at least 95% identical to SEQ ID NO:36 and
SEQ ID NO:38.

46. The set of primers according to claim 45, wherein the set of primers
comprises the primer 95% identical to SEQ ID NO:3, the primer 95% identical to SEQ ID
NO:4, the primer 95% identical to SEQ ID NO:9, the primer 95% identical to SEQ ID
NO:10, the primer 95% identical to SEQ ID NO:12, the primer 95% identical to SEQ ID
NO:13, the primer 95% identical to SEQ ID NO:17, the primer 95% identical to SEQ ID
NO: 18, the primer 95% identical to SEQ ID NO: 22, the primer 95% identical to SEQ ID
NO:23, the primer 95% identical to SEQ ID NO:26, the primer 95% identical to SEQ ID
NO:28, the primer 95% identical to SEQ ID NO:30, the primer 95% identical to SEQ ID
NO:31, the primer 95% identical to SEQ ID NO:33, the primer 95% identical to SEQ ID
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NO:34, the primer 95% identical to SEQ ID NO:36, and the primer 95% identical to SEQ
ID NO:37.

47. A kit for detecting an influenza nucleic acid in a sample, comprising:
the probe of claim 29; and

instructions for hybridizing the probe to the influenza nucleic acid within the

sample.

48. The kit according to claim 47, further comprising the primer according to
claim 39.

49, A device for detecting an influenza nucleic acid in a sample, comprising

nucleic acid array comprising at least one probe of claim 29.

50. A method for diagnosing an influenza infection in a subject suspected of
having an influenza infection comprising:

obtaining a sample comprising nucleic acids from the subject;

contacting the sample with one or more the nucleic acid probes according to claim

29;

detecting hybridization between an influenza virus nucleic acid sequence present in
the sample and the prc;be, wherein the detection of hybridization indicates that the subject is

infected with influenza virus.

51. The method according to claim 50, further comprising amplifying the

influenza nucleic acid with one or more the primers according to claim 39.

52. The method according to claim 51, further comprising discriminating

between an influenza type A infection and an influenza type B infection.

53. The method according to claim 51, further comprising discriminating -
between an influenza subtype H1 infection, an influenza subtype H3 infection, an influenza
subtype H5 infection, an influenza subtype North American H7 infection, an influenza

subtype European H7 infection, and an influenza subtype Asian H9 infection.
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