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[0005] Influenza A viruses can be classified into subtypes based on allelic
variations in antigenic regions of two genes that encode surface glycoproteins,

namely, hemagglutinin (HA) and neuraminidase (NA) which are required for viral
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[0008]  Asaresult, HSN1 avian influenza A virus represents a potential danger to
human health not only in Asia but to the world. In addition to containment
procedures, sensitive detection assays for early diagnosis are vital to lower the

chances of spread and reduce the risk of development into an epidemic.

[0009] Currently, there are a variety of techniques that can be used to detect H5
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[0012] Thus, in one aspect, the present invention provides a primer comprising a
sequence of any one of SEQ ID NO:1 to SEQ ID NO:114. In another aspect, there is
provided a primer comprising a target annealing sequence and a non-influenza A virus
sequence, wherein the target annealing sequence comprises a sequence of any one of

SEQ ID NO:1 to SEQ ID NO:114. In a further aspect, there is provided a primer
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[0014] The primers of the invention may be useful in other amplification
methods, such as nucleic acid based sequence amplification methods to detect the
presence of avian influenza virus subtype H5 or H5N1 in a sample. The primers of

the invention may also be useful for sequencing DNA corresponding to the HA or NA
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CONEPNAR OB 5EJ PripeT campiEisg e gepERce of any one of SEQ ID NO:1
to SEQ ID NO:114. In yet another aspect, there is provided a nucleic acid microarray

comprising a primer, said primer comprising the sequence of SEQ ID NO:118.

[0017] In a further aspect, there is provided a kit comprising a primer as
defined herein and instructions for detecting influenza A virus subtype HS5 or H5N1 in

a sample.

[0018]  Other aspects and features of the present invention will become apparent
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[0024] Figure 6 is a photograph of an agarose gel displaying PCR amplification
products prepared by a real time PCR approach with SYBR green dye, using
exemplary primers (sets 1 to 8) of the invention to amplify template DNA reverse

transcribed from RNA of an H5N1 isolate;

[0025] Figure 7 is an amplification curve obtained during the real time PCR

amplification reaction using primer set 1 of Figure 6;

[0026] Figure 8 is an amplification curve obtained during the real time PCR

amplification reaction using primer set 2 of Figure 6;
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dg e%ti on cﬁ% HSNL .avi an | r}f,&l.uen%a virus fromfield
amp ﬁ'fﬂ‘é’g;ree[ BEFIEPHISL S SPIAIGHA OB are phot ogr aphs of

agarose gels of PCR products obtained using either A

[06B83]WO-Eihe ¥tsRERIfif@6ilidve Bbtaied Bt the A0 Of §egBal K WER
reaction; 7 WD 2006/132601 PCT/ SG2006/ 000027 [0039]

amplifjeationzerctigs yrisg pripge sete s gnd & obFigueaf; ti me PCR usi ng
primer set 6; [0040] Figures 21 A, B and C are

[0 t oqﬁigﬂneslfpifs aqgé{iﬁg e LB fRARPEE RY IPP %eggeﬂ tin'rlfleCﬁf
exénpl afy primers of the invention on field sanples to

amgbfieatton kENtionwsiapg priief keteBzband 5 oEFighre Ganpl es of
allantoic fluid; B: sanples of honogenized tissues;

-~ conparison..of an in-hoyse,HS pri.ner I W
[0GHH, ¢ il hEf w3511 635 pPiatiRewe3al Rt S reimd BCR
am@BAtAiontrBR bR Bbink Priffer kR ahdl R PRt h SYBR green
dye using exenplary pruners (set 9) directed agai nst
the NA gene of H5N1L . .
[0036? Figure 18 is a melting curve obtained at the end of the real time PCR

amplification reaction using primer sets 7 and 8 of Figure 6;

[0037] Figures 19 A and B are photographs of agarose gels demonstrating the
detection of HSN1 avian influenza A virus by one-step RT-PCR; A: amplification of
serially diluted in vitro-transcribed single-stranded RNA; B: Specific detection of

H5N1 avian influenza virus from field samples;

[0038] Figures 20 A and B are photographs of agarose gels of PCR products
obtained using either A: a two-step RT-PCR reaction; or B: a one-step RT-PCR

reaction;



influenza A, Ais an anplification curve obtained
during the real time PCR anplification reaction; B
w@e®@oirededi ng curves obtai ned at the end of thePCT/SG2006/000027
anplification reaction and Cis a photograph of a
[‘)Qggl% aljiguse 204G edepitits i agsulig of teel RORPCRwing primer soho;
products; [0042] Figures 23 A, B and C depict the

I tg. of a [ j reen dye usi
(0080t Eidhred B4, Bl g B B e R U iR he
usgefexeafplary pNinerd o¥f theliveatiok on’¥ild safipRET ddtédt #SNIavian
. curve obtained during the real tinme PCR anplification
influenza vigps; Ap sapplegal %1?%)1% flpide B: saspnlpnheldhomogeniged Hepusy; and
.t i fd i 21 c [ raph of a

C'1c Bgl%agg}élr(g‘sagq%egﬂsﬁ Ig%?fgf%e{;%t?ﬁtg aﬁ&ﬁq gﬁ%ﬁq{g{‘ %%’at ion

roducts; [0043] Figures 24 A, B and C depict the
[Og‘bﬂul t Bigofesr22aA, Bian® CRERickithchre SYBRS repl Here RER withi SBR

exepl ar riners (set 1 i rected. agai nst t he
er S R LB RE PR AR kD) R B R ERe M atecat i e
infolinad Aed iddh b@lifibRioneatvel dMBnRCR IR fdal@hk PCR
reaction; B are nelting curves obtained at the end of
amplificgiing readtioar Bare mekingtciies abtgingd atthg epth of thgraapthifishticn

-Ho . ' bng_the P Lifi
et AP R 5o 36 2D RO W R R
amplifivation pebducel time PCR with SYBR green dye using
exenplary priners (set 12) directed against the NA

o, ek ATt e L B
grc{eﬁ?ﬂ; 'u§llﬁg cReBpI8ry Tirhi B %t %)Wﬁ%cfé%ta@hiﬂﬁdchﬁN& %@g%ﬁ@igﬁr la

. mplTfication reactiorf and CT's a photo
influenzs AyArie g agelifichtioplcayierniptainel RORg thenshl fine RORon

.adycts: [.00 Fi_gu: 26 B C depjct the,. .
an BB PL e PR o mEBER R RhiafeRil p b Bh s Ampgsation
reefidd SPL0GS4L BRSOZGph @f@@ﬂi%ib{%rd;&i depdieyeyib/PERI Mer s

(set 13) directed against the NA gene of H5NL

ampHAFFORAEOMCISA i s an anplification curve obtained
during the real tine PCR anplification reaction; B

[0647) NCFibhRG ﬂUA,\/Eén@E‘tcPe&a{b?gngsxﬂ@ %f?%ﬁti&ferﬁg)iﬁwgp SYBR

anplification Teaction an I's a photog
grekn 996 usjng oxanypjety misak &gt hp diteetePGRuiastihé Nidcgdnie ofi HSN1
rod 046 B, and C de

. ts.. [0 . Fi 27, A, i ct
infReBEH BLRL b QPR sERe b e ATt P g
am@K AR oATYadioh B afe fslehg tdvedbhiamted: @0 l@%ldfﬂ 8t tht ReapNfication

gene of HSNL influenza A, Ais an anplification curve
reaghieraaneed ity photgganke of @ 415% pgasose@Rl displaying the PCR

amplification products;

[0044] Figures 25 A, B and C depict the results of real time PCR with SYBR
green dye using exemplary primers (set 12) directed against the NA gene of H5N1
influenza A; A is an amplification curve obtained during the real time PCR
amplification reaction; B are melting curves obtained at the end of the amplification
reaction and C is a photograph of a 1.5% agarose gel displaying the PCR

amplification products;

[0045] Figures 26 A, B and C depict the results of real time PCR with SYBR



anplification reaction; B are nelting curves obtai ned
at the end of the anplification reaction and Cis a

web@sosgeaph of a 1.5% agarose gel displaying tPer/RER06/000027

anplification products; [0047] Figures 28 A, B and C
grege dy@usmgl exaneplytpsingsts (seta) 3 )dineetedamingt the X4@Re gf HEN1

iSR! 8% 5 SIPLERoR LT bebR kRl ol £ ladpeRal N

amplifidatioh e&dction B ufeugeldhi aiedbidaintdg thbend 6Bthe bmpRfiEEEn
anplifjcation reaction; B are nelting curves obtained

reaggion 3pd G fve photegraptagin | -Vcageresn eekdisleyisatheRCE i s a

a 1.5% agarose gel displaying the PCR
amgfnlg{a?]gh?p%ugﬁ products; [0048] Figures 29 A, B and C
depict the results of real time PCR with SYBR green

[00463 uiiggres2d rm Baand @ rdiepnet the (esatts dbjeallime ECRAwHIY YR

the NA, A AL a
ek PR Ere g roEnesh e O Reied Agie, 45 A eope REHSR
111fﬁ€1i’ia' Aj &@é éupzﬁn lﬁ%ﬁbﬁ @urv@ oBfated®iutih$ theGUAIMBRe PORAI ned
een ean’pl i cati on reaction and Cis a

amph@ta@grl aqmtl@lﬂ, Enalr r&@)@m@ amag%otgghecﬂatstm g}d eighe hmpl?gfaélon
10049 A,
reaf) ot €Tt PR 5 | oty 44 B RE €GR r en

amplycatioh pgodessnpl ary prinmers (set 17) directed against

the NA gene of HS5N1 influenza A; Alis an

OGR! e s Sk B S Pk e SRS

s Sl AR L 0G0 AT CoL P

1nﬂamp2ta| AjAas atroam]ﬁnfmmn syrvg @Bﬁﬁied Mugug ¢® 184l téne BCRnd C

depict the.re real P
amfifitefion it risiyhind flves odBned 8 etk G enlifidion
reabtitsh dNG @@J‘@%lﬁfto of £1.993 2AR%6 belfihlaying the PCR

PCT/ SG2006/ 0000 influenza A; Ais an anplification
amplificasioppraduasd during the real time PCR anplification

reaction; B are nelting curves obtained at the end of

t
00 B 9, 36 O Ol ARS8 2
grepm Jyknadisg e){eﬁiﬁﬁdr]y plﬁmfmsr est 3} dixectBd agedns&?tltkel]slAcgent b&H5N1
I f I YBR d '
in %lf?p‘ﬁ;égs ?i{‘?%ﬁ%l 19%?‘“1’9? @}nfegéjfl@ﬂg ee IX‘?eﬁéﬁl A

amPef&@tieh rédelin; B Qlfelrﬂcﬁﬂﬁg"cﬁveﬁﬂtaﬁn@d‘ate%ﬁpéﬂd &GRS hRPliGEHHGR
obtained during the real time PCR anplification

reagtecaicanddn is Bphategragh of by Stuagarse gbkdismlednaithett{R end of
amﬁlhﬁca?nglplrg ucta Lion

[0049]  Figures 30 A, B and C depict the results of real time PCR with SYBR
green dye using exemplary primers (set 17) directed against the NA gene of H5N1
influenza A; A is an amplification curve obtained during the real time PCR
amplification reaction; B are melting curves obtained at the end of the amplification
reaction and C is a photograph of a 1.5% agarose gel displaying the PCR

amplification products;

[0050] Figures 31 A, B and C depict the results of real time PCR with SYBR
green dye using exemplary primers (set 18) directed against the NA gene of H5N1

9



reaction and Cis a photograph of a 1.5% agarose gel

di spl aying the PCR anplification products; [0052]
woe@anses0B83 A, B and C depict the results of rRel/SGR00€000027
. PCRwth SYBR green dye using, exenp| ar ri (set
inflyegya di Aelétaearr@gglpfﬁw QR ng%&f&g tllﬁﬁ?}ilﬂ gﬁnﬁ Menza A;

oSt @ e A0 Bl &k ~ b3 the R 0P thel AGp1FR A

am‘{hlﬁr?%t_ 1@&5 arrpnf Pfa?%glteﬁglﬁcc%%gto P%E}I?H;glree mg I tg}en%%cur véosn
reacibh and €dis atphbtiographdf afl . Fheganm gol displaymg the B&Rt i on and

. S.a photograph of a 1.5% agarose gel displaying the
amr%@wtlwqutgati on products; [0053] Figures 34 A B, C
and D depict the results of real time PCR with SYBR

[00S4EENFRed S AIBIRE WPHEIN tRY lebBsSOr(&8 tinRI)CRIiwics ¥BR
agai nst” the HA gene of HbN 1 influenza A; Ais an

greantyleivsingaxemplacypimersiiseil Abdrestad spginshibe Ny pens of 1PER

. ~anmplification reaction; ' ve; C

B At Py e PR iy el af oGl SRS AE SN

ampfRbiidd fé@&tlic@ln (]j?‘_fzﬁalﬁielt_ﬁig cﬁlﬁﬁss Dbiasned 4o ttetcadrod e afipliichti&to
agar ose ge i splaying_the PCR anplificati

reaqsiop @nd (oIS a[rbotngraphi ol grlel’ 3gargsegel g%&i?dl% fiﬂ%gﬁ& t he

amﬂlﬁﬁ:%i§r§ Ofudigal tinme PCR with SYBR green dye using
exenp a?y pri‘mers (set 22) directed against the HA

gene of HS5N1 influenza A, Ais an anplification curve
[0068] ai Feghreu33 AgBtand G depicittheresEGRT raahtinig PEBtWighSYBR

reaction; B is an.RNA st rd. curve: | 14
e o S RO e oo sy e P £ P o 1k
infl &85 W; WisFRdInBPlifkaforPORlOghaRbd afirigy the 264l GigRIRCR gel

di spl aying the PCR anplification products; [0055 )
amplifipatien reastion; Baire rediing qrvRssibéain theang| qf $hggmplifigation

time PCR with, SY re ' rimers
rea‘itéoé’tamg %:%Scﬁ Rhé) }:(%%é%)%aog% 1ﬁ§)t% a%ﬁl§5€|gél§r€s e 2 0 Iip)ciRr[:f | uenza
ampNifioaBd pfod6etd; to Q8 5), H5N2 (a) and HGN3 (b)); Ais

an anplification 10 WD 2006/ 132601 PCT/ S&006/ 000027

ve_obtain [ t he. | ti PCR.. 41 catd
r00Bdhct ragtiren’f & o AL dit re s e i R e TR
i ey Bk i el At H5N1
O S S e i R e R
infldérszal AyA. frcpnt dvepliFCRtiempive pelained duping heaea Hnfoli5R)

ELgur.e 37 J.S . hot aph ,of a ' '
amph @4 el T RGPS SR PR SR ERRLAE SR BN
the @Rd BF he AnlYifidatiiiresdtidn and PPSR phvtdeeahh afsi nffs agawope pel
_amounts o ten‘FI ate and_priner set 10; [0057] Figure
displgying the AR eagHEgionPradiciyar ose gel displ aying the

relative anounts of anplification product obtained by

[00547 " TiEERs B3 -APRRCRl BPdepid3hd @ sults of real time PCR with SYBR
green dye using exemplary primers (set 22) directed against the HA gene of H5N1
influenza A; A is an amplification curve obtained during the real time PCR
amplification reaction; B is an RNA standard curve; C are melting curves obtained at
the end of the amplification reaction and D is a photograph of a 1.5% agarose gel

displaying the PCR amplification products;

[0055] Figures 36 A, B, C and D depict the results of real time PCR with SYBR
green dye using exemplary primers (set 23) directed against the HA gene of H5
influenza A (H5N1 (QS 1 to QS 5), H5N2 (a) and H5N3 (b)); A is an amplification

10



varyi ng amounts of tenplate and priner set 11; [0058]
Figure 39 is a photograph of an agarose gel displaying
wao b@onsdeat i ve anounts of anplification producPCT/SG2006/000027

bt ai ned b - st P t hod, ..usi i
curgiuPes SnEh Rl B Ao e rrgtion: gbagp Y e
cunfegF lafe @gﬁi'agtceweé‘ Bﬂtagxfed anaga 88 B @8l pliic AYrA¥ANDNtAE D is a

mounts of anplification product obtained by
phogogpaptr aftaclps WEgROR: geltdinpdhyingstha § CR/amplifingtionbipduiatsof
tenpl ate and prinmer set 16; [0060] Figure 41 is a

togr aph ,gf. an arose.gel displayi . r Lve
10o8RE niiBe i f PraEPE R Bl bl U b e gt
am&MBs St @bl REaiRSRpideh i @Btainedli byt oneadtep RT-RORtRHADfsing
tenplate and prinmer set 12; B0061] Figure 42 is a
varphgeoguepef smpwc agdposer E‘él1 di splaying the relative
amounts of anplification product obtained by a
-S R ' i la¥ive
[0082F, T By T pARb B3 of ) Akge B Qe TR S 1
améures phatsiifcatitis protiuctgdbtaissl byed eneditgpRAYACRY ntethwd, using
relative nmount s 0{1 anpl i fili-ati on product using
varying wey Rt ph RS ANt BRPICLERE And priner set 23,
obtai ned by A: a one-step RT-PCR nethod; and B: a
[00569- $tF§QJIBB9Ff§BpH@thﬁgh of hY 0&3dsefdettisplayithé thesrehitive
anplification curve obtained using the TagmanTM real
amounteofoRplifisation peductmbiaesd byea opus pIREGE dnehpsh HEpS
the HA gene. of sub ot 1R0064] Figures 45 is an
Var&WﬁlaFﬂug t°?6?{n%lﬁtffgéxg)§p§?ﬁeéé303i ng the TagmanTM r eal
tinme PCR nmethod and priner set 25, directed against
[005% HArig@ret00f aphiblogmphidbhil pgdrbseiol APy 1@ 2BOE!ative

PCT/ SG2006/ 000027 . [0Q65] Fi qur es 46| .

amis pf HEBLHHHOR BRASC AR ALt o RUSRER methodh peang
' i 26, directed agai nst

Varﬁ’{ﬂ"ge"ﬂ%ggtes@to ﬂ?ﬁ%ﬂ%@%%\ﬂs@[ooae] Figure 47 is a

Delta Rn curve obtained using the TagnanTM real tine
[0080] Pdewest4od aphdtographef a agaross gedidispley g tHYEEI#EE t he

HA gepe of.subtype : ' j a
aonpipeg §F oS B EP O ipr 8 Sho SRR AR shend. Jsing?.
varfiich@shvanch e pate matpridger seli I2ect ed agai nst the HA gene

of subtype H5N1; [0068] Figure 49 is a Delta Rn curve

obt ai ned usi ng the TagnanTM | ti T- P t_hod
(00" prigero 408 ApPotg BT 28 BYAFTEY TREVIGR JERITDE
.-, . h &I Bl

e o o By b e R s

vaying gmoumty ofgemnpR® andiprimesreet Byai nst t he NA gene of
subtype H5N1; and [0070] Figure 51 is a Delta Rn

[06(%]\/6‘ ﬁ%ﬁ?&s%dz& lé'ﬁch B9t Bﬁotgﬁgﬁﬁsﬂc@gg&%@é gélg H}:‘spﬁyfng the relative

amounts of amplification product using varying amounts of template and primer set

23, obtained by A: a one-step RT-PCR method; and B: a two-step RT-PCR method;

[0063] Figures 44 is an amplification curve obtained vsing the Taqman™ real

time PCR method and primer set 24, directed against the HA gene of subtype H5;

[0064] Figures 45 is an amplification curve obtained using the TaqmanTM real

time PCR method and primer set 25, directed against the HA gene of subtype H5N1;
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PCR nul tipl ex nmethod and prinmer sets 25 and 27,
di rected agai nst the HA and NA genes of subtype HS5NL.
wWOEAN 3D DESCRI PTI ON [ 0071] RNA viruses, incl er/&gzmh/eooon
i nfl uenza A virus, tend to have high nutation r
["ﬁ‘% t \gﬂée%%ﬁv aléupf ? 1atiogicyre Qbtairgdusingdhe dagman vmeln
tinfeOPER hffhJdCarl @{}Am&% 260 afréé?%ﬁ f%ﬁEﬁthre%&l Lne 61{&1&)&%9 f3N1;
viruses tend to evolve rap
i nfluenza A viruses tend to undergo genetlc
[0066]s s oFlgnemﬂ et DedtarRw tura obtained msing whe TaynmedH acwl sime RT-

PCRe ATl P EEs<: vl e BRIRE babine T W

of the henagglutlnln ("HA") gene fromnore than 200

[0067]! ueFigareM8 a Bﬂfa&hﬁ&urvél BBtaliiel @sihp @it TPndnfT e fzR K-
HS5NL i sol at es. the inventors conpared the

PCReyeibad én%PrlmﬁeSqﬁ 8@1%\#%‘@@5@,1@8‘&(&4\[[&% gage v suhtppa HON;
approximately 70 influenza A H5NL isol ates.

[0($GBT]|9r | SRR 49 isda5atalen Libe Bbtgﬂemi%]lﬂg ltl%nl"aqu?a\ﬁl R C?tl hﬁ{% RT-

| uenza viruses, the 1 nventors e dis
PCRemethng and piinghdey 27 cobrested veginstaheNAcgne wifi suhtgpd M5N1;
specific subtypes whi ch regions are suitable to

1006817 kB sH s ticta gl E BEREEL Boink Hon i L e KT
POREHEhOD taﬂd p@@kelf e D7 RliRkict la¥ainstBé Nabie @@E@&ﬁ%ﬁ%sﬁ[‘ dand

were conpared using a variety of sequence comnpari son
ftware, including the software CustalW 12 WO
[008H6/ Migires lpeﬁll%@%dbssuymgwne@ eeus}llwmns%%@ﬁféﬁ@@ RT-
[ t,ar
PSRRI RSL LBl S BUG Splsh JRAELP LI

gmNQDimmbthﬁNied to conserved regi ons of the HA gene
or the NA gene of avian influenza virus subtypes H5 or
H5N1, for use in a detection assay, for exanple,
DE®AI EDt DESCRIPTION ol | oned by pol ynerase chain
reaction anplification ("RT-PCR'). The conparison of
[0057[](1 h a RNAawvgesesyinbeidingfthy Inflknias@vatis e to@eeehighimitheon
f %n of p%] rs directed to well- conserved riﬂ&ons
ratgsrduene thedoy fideatyuaiue of Rie: reafigatanianegrprecc i ANAr e
reph@e?tﬁ)n | AL %sd1P infARn2d {256 EnlYo BVIAL 1o ?ﬂﬁ{r F Sreand
_ thereby provi ding priners tﬁat can de argef
inflygiada Afvirbiges dendHb Nbdergo igamdtis redsaortpentroetvecen tva'al siragns, which

urren 0074 erm as  used
me?a% s B G e batapt 0 hokemipusdPh af NATSublypES
TheRRUNBES Rdmpafedthé SeuBiel dfthEFomd pBRIRUEEGHA"9 Fefe from more

particul ar bi ol ogi cal source, such as a patient,

thamp@ nfhignzasA gy wc@@smndgeweﬁh&n 8gnBernaa Al:HﬁNé isolates. As

w38 SR A B0, 06 B SFRL CIUE)SBb s

approxialately 70 influenza A H5N1 isolates. Surprisingly, despite the high mutation

rate within influenza viruses, the inventors have discovered short regions of highly
conserved sequences unique to specific subtypes, which regions are suitable to

identify or detect the presence of those subtypes in a sample.

[0072]  The sequences used in the comparison were obtained from publicly
available databases and were compared using a variety of sequence comparison

software, including the software ClustalW. \
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subtype refers to any of the subtypes of HA or
subtypes of NA classified according to the
wa@niosgaici ty of these gl ycoproteins. [0075] TPET/SG2006/000027

ipventors found that in certain conserved regions, one
[08f Shor dhesqisequsnes ermpansons alloweritheinversatsite dovalen mWard and
I f
re%?%e ﬁﬁe §t9c ggﬁSE(’ggﬁgll\E’%ggg Sggjhﬁ)gl?) %rfgl’fr, dﬁ‘g%thé/ to %()',rllserved
regiand d>1ythd)) HiAngeriBaS ek WA gene obndar infldersaciies sebtgpestHiioHA

t.he NA but varying af one or nore particular
Hﬁ\i]s O e i R Ao fféyréaggle@fuw&@e tl[ﬁ@%??@}lonﬁ@k#qdrby
poRierARRB6H bAgioh IMBNLALARFRYLINES")2 THE F) %g%rf Isgdg

a sequence as set out In any one of SEQ
lalsE@JmDermmmm{a&G ﬁﬂ])w@d; fcwthd dds@nmfdaelmmmdndedbgd ta well—

skilled pers S as | esstrande
cofrisdieaBrEatRe Hh B Rbe LivBilal it i ahtles Ty o
betaffedtes 8¢ flatiINA EHangdNAd ﬁ@ér@&}%lﬁvfdh@ 1$iR&E A Barfdetect a

conpl enentary sequence (the tar he stability of
largprepqob efiHp |0ﬁ§15h&1b\fainantﬁﬁhlm1r@era myuup@tﬂw avadablgt ent

of the base pairing that occurs, and is affected by
OGRS R A2 RS FRR RS Al SRR DY e
popﬁla’sd)lt OMMQ)ﬁnﬂﬂest 1selatedtfrorl IaZpatticOIar bindsydedl isounse, siﬂilﬁas a

ool e b LD uE e Somsno Il S Ao By tonly
on€ 8f Eéif@fa'l ﬁﬁél&ﬁlde@ r!i‘ﬁd Wﬂtfﬁ@wel@lﬂl @F sRh8IRAGUBRLEC Ul HSd

such f or mam de, may det erm ned usi

Sulvtﬁpmrsﬁ@s tchatty afitee Rubtymes bBHAherseblyes oiNAidestiBietcording to

the 6@113% gé PCT/[,SG20 6/ 000027 the art. Priners can be
uSed ol Ehﬁ%eo%ly‘f% VP ng nucl ei ¢ acid hybridizati on,
such as nucleic acid sequencing, nucleic acid

[oers]l i f Tl@ﬂhivﬁﬂoﬁ)foﬁﬂ&thmhwm&mﬁ%Snséhx&idrte #i6as; bh®Br more
si ngl e stranded confornatjonal @%/m) hi sm ( SSCP)
nuglgafiides jaka spesiclpeatiogyaripd heiwigen 1splsisprbpphiogsregmem family

of BRReYHaS beépcll’évla Bd,wdy hﬁ%@?\é&tﬂﬂ th@?aﬁﬁlgﬁ%e{}%% %as dona,

ybridi zati on, S|tu I zat1 on pﬁore iC
Comb\fddlstqueslm of thaﬁ%éayr @EK)BX\gc?nen tiot wirging at ehe or more particular

bam crﬁ%la{a %rot her met hods t hat ar e known to those
RN hier?opsf'?éve $9U5878] The term "RNA" refers to a
sequence of two or nore coval ently bonded, naturally

[0@78Jur r TINg, DroneREpdct e ihvdABOH plMds @%‘i}meﬂéSmBNﬁn%ﬁ)ﬁgcﬁlﬁmce

singl e stranded _or_ doubl e stranded. The term
as F%PEF%I% oge eEERAPNGt] tondEQID AP d 1¢oval ent | y

bonded, naturally occurring or nodified

o0 ADRIIL e of S gyt S e

DNA paRd&dmotecslengldefinst sequehed thaByad base pais ¢o & sevoad DN dr
AN N T A W S
thelr@§uMiRd Bybd thbiRci@6 HeRRds upon the extent of the base pairing that occurs,
and is affected by parameters such as the degree of complementarity between the
primer and target molecule and the degree of stringency of the hybridization
conditions. The degree of hybridization stringency is affected by parameters such as
the temperature, salt concentration, and concentration of organic molecules, such as

formamide, and may be determined using methods that are known to those skilled in
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of RNA-dependent DNA pol ynerase (reverse

transcri ptase).

[0079] Avian influenza virus is a

waemwgha2est randed RNA virus and in sone enbodi PENSE2006/000027

th(%_-\,%l“i B

AR

uence that corresponds to the
Y 8y oFdeg Burleie agiddybpdigating, sich as

AL SR SRR G LS o

| to SEQ :
sinpkhsteanded @uermationahpotymerphise (SSER) asalpsid, oesiviutidn Fragent

po Ao R RAT LT SRSt on oo e abedizstion, o

sitfr by WedigatRin] e86tfophBfetit Atobilty GRIFCasoly @WSAB %u!fl?%%%dg'f’ ?’:',1

SEQ ID Start NGO Priner

Nucl eot i dé Sequence

migrogiraygy-prdataer wathadsrthacre krawsorthosckiler iote A 2
gi SAFHSH1bF 84 ATT TGC ATT GGT TAT CAT GCA AA 3

[Og?%ﬁg %ﬁn gmgeﬁé%o%r%q@e %ﬁ%&%ﬂn@oﬁéen bonded,

natyra xRkt imE of 4 olliediBoNAJICO (ST, me%e AfoleBtranded or
I SAFHSHIf E 84 ATT TGC ATT GGI' CAT CAT AA 7
dofhIgR o EhS s BN e tarets Erlens Biwo AgaTEEowlenty

boﬂ@eﬂﬂfa\'ﬂ@éﬁ?%c&ﬂ‘ﬁn
gi SAFHSH3CF 248

SR IR TR AT e By o

syrghefisr(emH3iemiraly §arhezad TOSACTd 6By be@subAGGiled b siiBle

/ S&R0 00 | SAFHSH3eF 248 GCT
e R L SR P I e Ba s e O e
DA P ear BPRAING nplle Gl i
of RYA-dgnendont DOEA pelymysrasakiesese Fansegip@S). GGG TGG CTT CTT

GGA AAT CC 16 gi SAFH5H3j F 248 GCT GGA TGG CTT CTC GGA

comp¥enfenthrydric
CIT TTG GGG

[007] CQuvidd e
CC” 18 gi sAFHS

DI

TRl R e ERU EoRE o

embodigies a8 INtikikF hakla DNA #hliedceChATorre¥pbndAG tEARNE seq@bnce

g i SAFHEN1H2aF
of & conserved region o

fJ’(ﬁezngT GAC ACA,

geéne of avian 1

JA ATG GAA AAG_AA

uenza virus subtype H5 or H5N1

(SEQ ID NO:1 to SEQ ID NO:31 and SEQ ID NO:112), as set out in Table 1. Such

primers may be used as a forward primer when sequencing or amplifying DNA

reverse transcribed from the HA gene of subtypes HS or H5NI1.

Table 1: Forward Primers for the HA Gene of Subtype H5 or H5N1
SEQ ID Start
NO: Primer Nucleotide Sequence (5’ to 3%)
1 gisAFH5H1aF 84 ATT TGC ATT GGT TAC CAT GCA AA
2 gisAFH5H1bF 84 ATT TGC ATT GGT TAT CAT GCA AA
3 gisAFH5HI1cF 84 ATC TGC ATT GGT TAT CAT GCA AA
4 gisAFH5H1dF 84 ATC TGC ATC GGT TAT CAT GCA AA
5 gisAFH5H1eF 84 ATT TGC ATC GGT TAC CAT GCA AA
6 gisAFH5SHI1{F 84 ATT TGC ATT GGT CAT CAT GCA AA
7 gisAFH5H3aF 248 GCT GGA TGG CTC CTC GGA AAC CC
8 gisAFHSH3bF 248 GCT GGA TGG CTC CTT GGA AAT CC
9 gisAFH5H3cF 248 GCT GGA TGG CTC CTC GGA AAT CC
10 gisAFH5H3dF 248 GCT GGA TGG CTT CTT GGG AAC CC
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21 gi SAFHS5N 1 H2bF 122 GIT GAT ACA ATA ATG GAA AAG AA

22 gi SAFHSN1H2cF 122 GIT GAC ACA ATA ATG GAG AAG AA
WQ006113268FH5NLH3F 248 GCT GGA TGG CTC CTC GGA ARCI/SX2002400027

gi SAFHSNLH6aF 366 ACT ATG AAG AAC TGA AAC ACC T 25

gi SAFHSN1HG6bF 366 ACT ATG AAG AAT TGA AAC ACC T 26

g $AFH

ai o AEH
J

GAC

NG

BE_800 GAG AGT

b AGI [V

AT_(

J

TG ATGAETCETGAIGA AAC CC

g2 AFHERIIGE G

TOTN.

TGC

ATA M\ A/

TOGECEAL GALTAGT T BGA AAC CC

gﬂsAFHEgM&EHﬁBg%

1 AT

20 0419

G CCAqg/

ATC CCA 1

@@6@@&@@(}@# PPG GGG AAT CC

¥40| </§l]’-s

R g |

1439

it

AT AGE

TC 2%% AT _ATA

B GEATIAT GOA AACCC

112 gi

QMHH{\‘BHIMFI'I'Q F 1 8272&G /\@CE@K}G@(\}G MTT@P(T AVA AAT CC

SRS

GEEdF SOIE

Lence t%at cQl

EIIUE&JQ et

responds t

T AR G ST IEC GA AAT CC

altonsg

&iSAdaIHRKFon of

t he24#® ge

reCHGGUITAIG 00 UEELEGA AAC CC

Vigus

I\If'\- 71

oA FS or

SO 1 D NO- 112

FSNI i SEQ
ahd Ql:ﬁ ]

'GC@"G% gﬁr GF¥ TTG GGG AAT CC

D _NO as _set

15

i Tal

eSAFHIHIE, T

prin

ler s rgéy be

GAGATE THG AVEGET TAC CAT GC

p20 ner
DNA T ¢

iSRS NIHRAEN C
bver sed transcri

ng on2anpl
bed fromt

IGYT GA@AICA ATASATENGAA AAG
heaHA  gene of subtypes

Hp1 or

af S
J T

“'g@flfysﬁ@%# ;

HS or HS5N

Heveygfn !

Bt ar

%@ngA”KTWA’Fﬁ' GAA AAG AA

| eq
ITT C

N s ARG

Ee
G_AGG AGC CAT

5'

GC15

3Bl SAHAIZaRTA7ATEEAG AAG

WG\ 2006/ 132601

PO/ SG2BOGHS00GBE 33 gi sM3HHH? K2 GG ASES GTCTOACPC A¥EA AAC CC
AL CR giSAF . S
CAT gm%sggﬁ@g:mm HD dié ﬁ970 3 €
oreisAS HNI R eR 278660 T 636 AGAT AGE TA% A8 ACC T
@5 37 oBAFAPNAIEPAR 270 CHHOTTT | GAGAST AXT BB W4T PEC ATT GC
27 gisAFHSN1H7bF 800 GAG AGT AAT GGA AAT TTT ATT GC
28 gisAFHSN1H9F 830 TGC ATA CAA AAT TGT CAA GAA
AGG
29 gisAFH5N1H12aF 941 ATG CCA T/CTC CAC AAC/T ATA CAC
CC
30 gisAFHSN1H12bF 941 ATG CCA TTC CAC AAT ATA CAC CC
31 gisAFH5N1H13F 1439 CAG CTT AGG GAT AAT GCA AAG G
112 gisAFH5N1HTqF1 827 GGG ACT CAA CAA TTA TGA AAA
GTG AA
[0080] Insome embodiments, the primer has a DNA sequence that corresponds to

the RNA sequence of a conserved region of the HA gene of avian influenza virus
subtype H5 or HSN1 (SEQ ID NO:32 to SEQ ID NO:71, SEQ ID NO:113 and SEQ

ID NO:114), as set out in Table 2. Such primers may be used as a reverse primer

when sequencing or amplifying a first strand DNA reversed transcribed from the HA

gene of subtypes H5 or H5N1.
Table 2: Reverse Primers for the HA Gene of Subtype H5 or H5N1
SEQID Start
NO: Primer Nucleotide Sequence (5’ to 37)
32 gisAFH5H2aR 270 GGG TTT CCG AGG AGC CAT CCA GC
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38 gi SAFH5H2gR 270 GGA TTC CCC AAA AGC CAT CCG GC 39
gi SAFH5SH2hR 270 GGG TTT CCA AGA AGC CAC CCA GC 40
W@r@AEbSHRI R 270 GGA TTT CCA AGA AGC CAC CCA GCT/EG:2006/000027

glsAFHEHRI R 270 _GGA _TTT CCGC _AGA _AGC CAT _CCA CGC 42

gPSAFHS HATRGHARS 11T 2000 AGORETEAC SRS GAGY SAT CTA GC

985 AFHoHAIRRI ATIIRGGA [TTCGHC A &Ale;

O LB e AR [ 2 AT O RO FAGGEAT CCA GC

g?’%AFF-IBHfWW&BGG TGT 280A TFCCRCETAAESASARGAEAT CCA GC

936 AFT GGA [TGT oAFA T[T INTadi

o LA R R Iron ZA0A Tl AOK AT AN GO AP OGFAT CCA GC

g3 S AFHBHAERITEERGGA [TGG2AEA TIMAGICET BACABCARGEEAT CCA GC

08§ AFRTAT TGl A= TG A~ S A ~ 90

BEMRE el PRI G O N s

gPIAFIHE MBARCGA [TCA2ACA TTGCTEEI G ABGARGGEAC CCA GC

gg@/—\l—r H | TGT S AL A TG G GG AT =53

oi  AFLEE FEI% IR o ror 2Ata TR T AR AACARGEFAC CCA GC

g*ﬂlsAF HEISAFRISFESR GGA [TGT2ATG TTGGACE BAC GAGARGGEAT CCA GC

g /_“_ S‘Ah ooo Py ¥ IUI A TTr\ T T e I\T | il ad

olu%AF R 17 tos MG Bk G AGC EAC CCA GC

g‘ﬂ% AFHENAHFERI 23R 7 AGG TCGT0 TTQ GGR TOT CAAPAGAT A &GT CCG GC

/_\'_ A LICL D NO=7 ’_\\- I I\., T T0OT TOA-TAC T

ot AFLER AE’.Z“?%% ada A%ﬁ é@?’ TR ARG TEHETE6 Aé(? GGC AT

045 AFHENMABISRI4BR2 GUA ADA6 AAA GGG TIGA ATATTTET GG Aﬁl} GGC AT

9 ’_\'_ el |_ HLWaY =N oY sl m r~r'-r -r-rr* TTC ACA ATT TTC - TAT CCA

A LR REES s o 365 AT Ad GEATT TSEORAG00C AT

HBAF -IQNAIHHSIPMBR%S CEG6T ATAGATTHEAGTAGTGECHRAASEGC AT

83,_“_ A1~ D U\J CY‘Y‘ TCL ,I_\\TI\ TTCT TCO ANT _CCC AT 65

ATEAF R tRey dor CATCFATI GEAGAN TGS AdA GGC AT

A5 AFHBINARESRR602 | TCCOAAT TIGGATGCUN GTTATGCTAATEIGC AT

()3'_“_ ENHHESBR-1-602 1FcC AAT-HTTF - ACC-CCA-CTT-ATT TC 68

T LA BRARERER 602 [TaCORAT THHOAGC Ak AT N R ATFAA GGC AT

VD 20 3@fsA326@IﬂhRCT / 320066 00003GEA TGA ACA TTG TGG AAG GGC AT
52 gisAFH5H4iR 966 GGA TGT ATA TTG TGG AAC GGC AT
53 gisAFH5H4jR 966 GGA TGT ATG TTG TGG AAT GGC AT
54 gisAFH5H4kR 966 GGA TGT ATG TTG TGG AAC GGC AT
55 gisAFH5H4IR 966 GGG TGT ATA TTG TGG AAT GGC AT
56 gisAFH5N1H4R 270 GGG TTT CCG AGG AGC CAT CCA GC
57 gisAFH5N1H5aR 387 AGG TGT TTC AGT TCT TCA TAG T
58 gisAFH5N1H5bR 387 AGG TGT TTC AAT TCT TCA TAG T
59 gisAFH5N1H8aR 822 GCA ATG AAA TTT CCA TTA CTC TC
60 gisAFH5N1H8bR 822 GCA ATA AAA TTT CCA TTA CTC TC
61 gisAFH5N1H10R 855 CCT TTC TTG ACA ATT TTG TAT GCA
62 gisAFH5N1H11aR 963 GGG TGT ATG TTG TGG AAT GGC AT
63 gisAFH5N1HI11bR 963 GGG TGT ATA TTG TGG AGT GGC AT
64 gisAFH5N1H11cR 963 GGG TGT ATA TTG TGG AAT GGC AT
65 gisAFH5N1H14R 1460 CCT TTG CAT TAT CCC TAA GCT G
66 gisAFH5N1HI5aR 1602 TCC AAT TTT ACT CCA CTT ATT TC
67 gisAFH5N1H15bR 1602 TCC AAT TTT ACC CCA CTT ATT TC

68

gisAFH5N1H15¢R

1602

TCCAATTTT ACT CCACTT ATT TT

16




69 gi SAFH5N1H16aR 1657 TAG GGA ACT CGC CAC TGI TGA AT
70 gi SAFH5N1H16bR 1657 TAG GGA ACT CGC CAC TGC TGA AT

w(Qq 100@11'132651—|5N1H160R 1657 TAG GGA ACT CGCC CAC TACHS¥200d/000027
113 gi SAFHSHTQR 111 GGC ATG T

GI_AAC AGT AAC GIT CTT T

192 gi M@H&g@%n 37 TG“TAGrGG?G\@EA:@TmmTCGTTGA AT
WG"“JCg I T FETORRal e, E‘A A APFCEC Ld}% TGC TGA AT
sequence that corresponds to sequence of
c@hser\g@eﬁﬁfﬁg‘iﬁﬁld@R thelNﬁ( gen@Aﬁi‘GﬁMlAGTl(m}CMEGT AGA AT
YIB@”S SRR e by hen gGC' 753G ARt A AT oTT
B e oy T %W TRT $bth (BRIOT OTT

Table 3: Forward Priners for

H5N1

[0083113' Th%o e SNt i
73 gi SAFH5NINLbF 54

SEQ- 1D Start

NG Prinmer

fner hhs SN A &
TIT GAG TCG

t he I\IA Gene of Subtype
Nucl eoti de Sequence (5'

Lﬁge ﬂ%t_r COT%GA’LO

the@“mq@nm:ﬂs pangeyEd SepdorTafthGNA. Feae o@aﬁa@mﬂm OB

e BN

G ARE BRARSBR RS0 2R HERONENEEkeAleD it

prifhrs midy B Gl Hb AENR@I ﬁﬂﬁeﬁﬁe@-ﬁu&%g_r&@ngg@ylﬁ@

TG 78

gi SAFHEN1NdaF 638 GAA ATA CAA

revggsed ﬁgnﬁr@%#ﬁsmlthﬂblﬁ 838 oEapbtameHENA CGG CAT AAT AAC
AG 80 gi SAFFENINACE 638 GAA ATA CAA TGG CAT GAT AAC

\
ENINGEell Q24 CCT AAT _TAC CAC.TAT EIA‘; GA(?. T
NTUYLITWOT A" A e o NPT 7 ¥V 'UT T 7 ' A )~ T7 v 1 X T

AC GAG GAA T

GAG T 83
84

S%Qgﬁ HSNLNGAF 834 CQT AAATtTAG CAC TAT GAG GAA T 85
NQ:ArHs N NBEmer34 _orNyddeotide CAT TAC Sequensa (S togd)

g5 AFHENAKBISN 1884F CCT AAROTAT TRT GG TGRAGTAAQT TG TCA GC
gIBAF ﬁﬂAﬁgN@g@ng f}fs}toTAT fiﬁfiGm}r T@%&EG%PG@T IQ?G TCG GC
o LA SRAMRRR AR GEn T AMOATA §EEOAY TRUOEFC B3 00 TCG 6T
g7 AFHEINAKBISIN ID83F GGA  TABIATA GO AT TGEEIGATGCA AGT GCT TG
76 gisAFH5SN1N2bF 549 | GTT GCT TGG TCG GCA AGT GCT TG
77 gisAFH5SNIN2cF 549 | GTT GCT TGG TCG GCA AGC GCT TG
78 gisAFH5N1N4aF 638 | GAA ATA CAA TGG CAT AAT AAC AG
79 gisAFH5N1N4bF 638 | GAA ATA CAA CGG CAT AAT AAC AG
80 giSAFH5N1N4cF 638 | GAA ATA CAA TGG CAT GAT AAC AG
81 gisAFH5N1N5aF 834 | CCT AAT TAT CAT TAC GAG GAA T
82 gisAFH5N1N5bF 834 | CCT AAT TAT CAC TAT GAG GAG T
83 gisAFH5N1N5cF 834 | CCT AAT TAC CAC TAT GAG GAG T
84 gisAFH5N1N5dF 834 | CCT AAT TAC CAC TAT GAG GAA T
85 gisAFH5N1N5eF 834 | CCT AAT TAT CAT TAC CAG GAA T
86 gisSAFHSNINS{F 834 | CCT AAT TAT CAT TAC GAA GAA T
87 | gisAFH5NIN5gF 834 | CCT AAT TAT CAC TAT GAG GAA T
88 gisAFH5N1Ng8aF 963 GGA TAT ATA TGC AGT GGG GTT

89 gisAFH5N1N8bF 963 GGA TAT ATA TGC AGT GGA GTT

90 gisAFH5N1N8cF 963 GGA TAC ATA TGC AGT GGG GTT

91 gisAFH5N1N10aF 1062 | GGG TTT TCA TTT AAA TAC GGC

92 gisAFH5N1N10bF 1062 | GGG TTT TCA TTT AAG TAT GGC
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91 gi SAFH5NLN1OaF 1062 GGG TTT TCA TTT AAA TAC GGC 92

gi SAFHSNLINI ObF 1062 GGG TTT TCA TTT AAG TAT GGC 17 WO
wWQO®6/13182601 PCT/ SG2006/ 000027 93 gi SAFHSN1NIECFSGBB000027

GGG TTT TCA TTT AAA TAT GGC [0082] In some

enbodi rrents t he pr| rrer has a DNA sequence t hat

P51 g SOAFSENI R

as set out in SEQID NO94 to SEQID NO 111 and SEQ
[0082]INO InFode efrdedinTaty, thed)rimSiak am}Nm@lenwthbeconﬁaepbmls to

wh i f
oy e B 5 aae et Thibe NA Gl aae i iFges P
subtasy |51, dSeued 6 S’E%gerﬁofgzrto@m ﬁM\N@%‘Dﬁ £id @@mm 118
NL SEQ ID Start Primer Nucl eoti de Sequerice (5

(seg dable 494 SuehsTRENINGAR 66T GVIFA pIiMar T s;mieﬁc@Tg oTT

o D RS RSB RO B iR s R ATT

TC 97 gi SAFHSNLIN6aR 855 ATT CCT CGI AAT GAT AAT TAG G

TaB8 491 S AFReMDEPIRNER Forted N Teh\df ABlySAISRAT TAG G 99
gi SAFFBNINGCR 855 AC AG G 100

A | | I—V—\I I I—\U U J.UJ.
99{ ot e Sl by o
9?5 AF —lBNéﬁP‘EN@@bRGT( TCOOEAA AT E@TEASDTAGRC CIOBTGT ATT TC
Cos P TNARTR SBZRCTE TCo0es AT 98 PEF ) Gl CRPRTGT AT TC
o EAFHERASER N8R Gic aTdoTrT | AR ¢E1 GGl RECABAAT TAG G
9% QF "BNARBISRINGBR GOC AT#55T 11| AT TOR OAR AGC QAP AAT TAG G
o o A HSNANER Y T T TEAT NG QT AT TAG G
A8  TERAEHSNINGIBAFHSNLINASC R 12601 CTT ©8G AATAGIAGAGITTAG G
¢ CABIsAFH5NINGeR 855 ATT CCT GGT AAT GAT AAT TAG G
102 | gisAFHSNINGIR 855 | ATT CTT CGT AAT GAT AAT TAG G
103 | gisAFHSNING6gR 855 | ATT CCT CAT AGT GAT AAT TAG G
104 | gisAFH5NIN7aR 992 | GTC TCC GAA AAC CCC ACT GCA
105 | gisAFHSNIN7bR 992 | GTC TCC GAA AAC TCC ACT GCA
106 | gisAFH5NIN9aR 1082 | GCC GTA TTT AAA TGA AAA CCC
107 | gisAFHSNIN9bR 1082 | GCC ATA CTT AAA TGA AAA CCC
108 | gisAFH5NINOCR 1082 | GCC ATA TTT AAA TGA AAA CCC
109 | gisAFH5NINII1aR 1234 | CTC CCG CTG/A TAT/G CCT GAC CAA
TCA G
110 | gisAFH5NINIIbR 1234 | CTC CCG CTA TAT CCT GAC CAA
TCA G
111 | gisAFHSNINI1cR 1234 | CTC CCG CTA TAG CCT GAC CAA
TCA G
118 | gisAFHSNINTqR1 95 TCT GGG CCA GAA ATT CCA AT

[0083] Where a nucleotide in a particular position varied within the conserved
region of the HA or the NA gene for the viral isolates tested, a “family” of primers
was developed based on the conserved region of the gene, in which one or more

residue within the family of primers varied from primer to primer. For example, SEQ
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TCAG 118 gi SAFHS5NLINTgRL 95 TCT GGG CCA GAA ATT CCA AT
[ 0083] Where a nucleotide in a particular position
W@ 20068260i t hi n t he conserved region of the HAPCI/SGH®6/000027
NA gene for the viral isolates tested, a "famly" of
IDpNO#e ks SEQED Newedropedh dofagely. on the conserved region
of the gene, in which one or nore residue within the

. d f F
(00841, ¥ ESndblEEh S8k b ok AT Rlsedlis bl Riisah 3 Sirpsrs
ard\BAsed oh QoBER el @ec&i@k@es@é& StUfibredabaditiin tHeQBBHved sequences
Furt hernore, I ] ed%ferson wi | | understand that,

cap pe Hefist ity @Sﬁﬁ?d@r@lﬂ oroyadaskihaihe pvtased eémer will still
ry
BEENS e G BB LD S R L
thepd)mgmaiﬁﬂhntdn aéthehea rmymtcﬁihtmﬁlcﬁﬁdltlwﬂld rha}Sbet] inloﬁlﬂ'eﬁbxﬁ i dize
t tar S n a sanple with the same_ or
a%ﬂfﬁ%ﬂcswﬁéﬂt 08 etﬁqi%‘p PR &}ernﬁgﬂuw? feinteses (e ddssen,
19by ot dpdi-Aaty) Té@hﬁz@ﬂé}' ih 'B%},%ezﬁ?s Jg%&i')@ﬂ%édl&dﬁofb@% =

accordancé w th known mnet endi hg on
Hybeigliretice with Nualear ésitl Pyeless, Rarg Isﬁlapter 2908¢rviesbal mimeiples of
Bi.ol

Techni ques .in Biochemistry and Iecul
PR b Y SR i Rlaber Rty Heies, R Yark)
GelabRy SdtridoenfYSHAVERW a8 sedctddab Bk %ﬁo&%%hbf@éﬂ tHh 7 Bk tRmal

and the strategy of nucleic acid probe assays"

meHingpoiaor fsipsafi jequesrs palefiged ionici stigagth avdpHi t i ons
are selected to be about 5C [ ower than the thermal

t { . | d
(0085 "8 Rl el Bh i RS AL e BERMARGG R B0
mufatctens st aslebrt ttqheﬂg:awmﬂglemehﬂel thé arTellgﬁSdiﬂ Hylbhdimtlcl)qn of the primer

tatl ns 1 n short . se enC se the
to gt Of@ﬁ TG L B IPV?@% @i@@t the §poipg and
lodéﬁglﬁ’ bﬁﬂ'i@ %uté’cfonts Qﬁth@ﬂ {iphler sél{ﬂ@léﬁ@&vﬁﬁalpcy At theas'ﬂ‘én%tﬁ Ak

the spacing and |ocation of mutations wth
Strplgﬁmﬁé’rOféléhuélﬁ@@nM Hurtbatrsere o $lélded pensonswillamgeistand that

n hbrldlzatlon
inhlop B R iR H b LR o Galiaspeppense
theOm&n@ﬂh dfthysndmai@aiﬂm@pnm& 13 thedrhpls@enteTeiR: Widihala! SO
decrease the st rengt h of hybridization of the priner

ungy aﬁwé?r&a?fpw%ﬁ& e iREeTeensgr daletions pfranear erppngiegtides
in ﬂl%gei ﬁiQ@B 1%¥étﬂﬂ1 1hRASRbk O (ﬂl%n@g m?g %gbffﬁgﬁ‘tl}pélte? E}ﬁeofg{brlwaﬁon

eot| In nore th one ron in
of thequiamr ¢o tlmcompgamua‘nt ofithie luynmkdted sdghendaybri di zati on  of
the prinmer to the conpl enent of the unnutated

e. ] 0086 e alignnent of . the var
LG, '- O igntheet ot vt AT S ot sy o el Eghg of
avidh inflacBfLviaRlar® st ohﬂm"_Flglh&é q, dlong kx@ﬂﬁg)tﬂérg)ﬁn@rm{evmusl
primers previously known to be directe nst the

kngysn fbredigictog agpipgiethe HAopgenesd sutitype5- Prggérs I0_H5-155f and
TW_HS5-699r were published in Lee et al. (2001, J. Viriol. Methods 97:13-22).
Primers VM_H5/515, VM_H5-1, VM_H5/1220 and VM_HS5-2 were published in
Hien et al. (2004, New Eng. J of Med. 350(12):1179-1188). Primers HK_SEQID]1 to
HK_SEQID3, HK_SEQIDS to HK_SEQID7 and HK_SEQID9 to HK_SEQID14
were published in WO 02/29118.

[0087] In some embodiments, the primer may be modified with a label to allow

19



TW H5-699r were published in Lee et al. (2001,1
Viriol. Methods 97:13-22). Prinmers VM H5/515, VM
wW2008/132M H5/ 1220 and VM H5-2 were publi shed iPCT/E:206/000027
et al. (2004, New Eng. Jof Med 350(12):1179-1188).
forqtension Oﬁﬂwm@pr adNAMRrEECH $33thesized SECItOBlet] drob Ge

D9to 4 wer.e bl.i shed . in
o 57 S st Sy B o s e eph B ReHER Label,
a osbyurded e dbdl| L diattivedababetadiopagile 1GME], &l owﬁ?l including an
2006/ 132601 PCT/ SG2006/ 000027 for detecti on of the
engymendbeptdgomnigand o memplabintei zed or ext ended from
the pruner. For exanple, the |abel nmay be a
or I . P .
o840 255 L ML ASPC Rl
sequehed in @dnmttealsequ&nbe,mﬁ ang oan of SEQIDENOal IEQ UB NO: 134,

an or exa | e biotin. 088] In certain
S 8%%%‘?41@?&% s eﬁP%’%‘i cntag cg'aﬁﬁrrq%@l%merg%r@nt@ thsrigruence of

|
the e cg;NAé the %ﬁﬂtN%ﬁgl’tﬁtggé eﬁ&ddetf'ng@bﬁign}ao &F’sﬁitg?D%fo qny

SESHER NQshid, %@dh@mlmlgﬁtkﬂ@ terie priewr byuser hemipisawethicangire

uenc gene ng t he,
b e TR ATy Pl D P TSR Hstor g
vmma/m phirhdt VMGHEHO]bhﬁfér VNALHA/N220, BFiMeP VMBS 2SS b T
rein is not the entire influenza A genoine and 1%

HlﬁontCHﬂ e FOAH@DBS SIK_SRQIRSto Tk, 1982909 rand GHK i QIDIIo

p \ -1, primer VM H5/1220, primer VM
HI}{ES/E@I%? éiaérﬁei%fdA}éllc—ﬁ SEQ DL to HK SEQ D3, H _ SEQD5 to

HK SEQ D7 and HK SEQ D9 to HK SEQ D 14, descri bed

[0Q&L]ve. A[t@ﬁﬂngelymtheaa:dd&tonubdemueﬂch enaydit bé ditedtedoate Heeor
but may be

NAagé/ngﬁt ﬁlgagf lgjelf e{ﬁe cc:ltged ¢ Oé ex tﬁgt 13 3&83@\‘?‘?‘6{&’ abgroaeln or an

endyity, @drﬁ:x@ﬂhp@rh re A& 6Fenz I‘yﬁ{e &%ﬁamk BofpleBhiabyFiol 4fcl delc acid
enzyne, or t hat is co nent ary to a nucl €1 ¢ aci

%lémféh@tes pegtion @et@@@a, exateplecthitgs compl.emmmpnoea, prbh@that

be..J.abel |
may be FEHERLE TR AeN rbfoft ol Serte® shaf Btredii aionpiogt
lengﬂnt andu;ﬂquelnemﬂir bheptmes awamgfoﬁrthé B$liestidefor Fxﬁmecﬁéi pAsher
priner |1 S 0 be

f which t
i By 5, 35 B tor ey sl o phivoer eGP MY sushied bt
seq@BiceS UPH: S4H é id, AR p %@gpﬁ%ﬁﬁfhe ot b2 Ef ﬁi&ﬂm(%ﬁh ofse f(%we that

pri mer shoul not be suc ngth or seduence
thett¢raperatupreatave mbicibib ue longecdpetificalty bindgerths pagilite cal | y

o,the tenpl ate proache e tenperature at
aprpitife R iy i BRRyRaRaLEy beSmeet peoso]
Therefore, in certain enbodinents, the primer consists
[00803 entTihetdfyreOin dehigin chddRAGRS, Ble @ﬁﬁeﬁéﬁs@ﬂ‘s es¥eRidlly Ghd

seqhgncg%?arlly oxll\le%flleer IIr)mI\fa(g Ilqg StEr(])eﬂgJIr\IlOr:TFIr% m)allmng the primer may
include one or more additional nucleotides, 5’ to, 3” to, or flanking on either side, of
the sequence of any one of SEQ ID NO:1 to SEQ ID NO:114, but that the additional
nucleotides should not significantly affect the hybridization of the sequence of any
one of SEQ ID NO:1 to SEQ ID NO:114 to a nucleic acid molecule containing the
complementary sequence. For example, the addition of several nucleotides on either

side of a short primer sequence should not alter the hybridization stringency of the

short primer sequence to its complementary sequence even when contained within a
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i nclude one or nore additional nucleotides, 5 to, 3
to, or flanking on either side, of the sequence of
waeyenssonf SEQ ID NO1 to SEQ ID NO 114, butPCTaG2006r@00027
addi ti onal nucleotides should not significantly
largéif sequench.ao lsydir ardéxtent itlo thef shoh eriseen sequeaceodanaotyhybaidize
Of .SEQ ID NQ.. 1 t.o SEO ID,NO. 114.t0 a nucl.eic acid
wifl eSS oL Uimlal FREERE: NeEm e dRatoarelegtidrau Teigresent
Thewis/§he@ thé Reicddh tHeanflRdnzs BMes AN AL 8@tdiRmeARe Sidubfles
side of a short prinmer sequence shoul d not alter tqhe
despyibed bereit man vary emege awetest aphimer sorsistingessentiallyeefiibnce

L e R
of gequrhsepeia@s Sdaking theedohsdtied Statiercbed &BAbEd IMiiARb as to

affset&ﬁence, ,canno%hﬁbri dize with the sane or _Si m | ar
setrthedrasitytty andiplahitt tadletegin vidsangeridie ot HANS isplatesndn

Celﬁiipi\ﬁ grﬁﬁ} embddifentsthe Eﬂrillggrecotrlgﬁtsroi%rqg $hd %qhg&geio@%g&zgf

NA gene surro I'ng the Sequénces Scri
SEREIENQ: ity SEQAD M@UAd. | sol ates, a priner consisting
essentially of the sequence of any one of SEQ ID NO 1
SEQ I D _NO 114 .should not include so . nuch of the
o8S SeussrRmeR DA fof Wec iAoy GG umeeute
selRB& I vaEEh BRhSidRs § BedRnéDof Al oRe bf ERE BENB) 1 ’coYSE(? 1Bnd
ability to detect a wide range of H5 or HS5NL isolates.
NQ:h14, aad paop-influrara sirgodisaeiense.t he primer consists of,
or 'is, the sequence of any one of SEQID NO1 to SEQ
[Odé%:!p'\lo Tﬂe]térfe{, 024 éﬁ:ﬁﬁ&{c il h?ﬂ;%)l% {Beﬁ,tlg‘a“s éEﬁmBﬁ i
conpri ses target” anneal’i ng "~ sequence [
targed mpcleresidinsenmpi ¢heatbrgatyuoddie acifl b&n@hoMooud td,0 SEQ
Ig@ NGO 114, and B on-influenza vjrus A sequence.,
COMBEESTIa, > {rapsGEPehATE SIS GAser brihieemyen qtheiypse; derived fram,
aiflveRASA 185 QAN P ViRf a ' gty d
ansa eI e, the target lrnuscl:llgtglpg ggﬁ%t%gigﬂr%{ %gﬁgl:lr%gégﬁg&%cg,may
alse inphudertankingysequences ensedad theat complenentay to Hemsqudanbedf the

f r erw.se derived.from an i f
A B e AR R e it Bt 0 g e SPNEHTE 19810
ID &0 U eACEhdMYRet ahiialing) %qu&&efm@nﬁidﬁ@tﬁ@@%ﬁﬁﬁs%i@ﬁﬁgﬁ or
by or conplenentary to the sequence of the HA or
Corﬁfégﬁéfafalsﬁﬂl‘ﬁnﬁﬁof%Qﬁgéﬂ@Hé@S@éﬂ%é@%%any one of SEQ
IDNOI to SEQ ID NGO 114. The target annealing

[00TZ)UENaR (HRVinfHdiBh Dedikwel é{%éél%é‘ féDaS;Ne%ﬁaflc% %Atgéé@fld%ﬁ}@goﬁom

consi st of, a sequence oF
or dorzesp¢rEidesdr chheplenoentaryftd therimBuehzy iAr visal genpmea seeuescea As

seguence that is not derived from or, correspondi ng or
e F T B B oot M SR MBS B asRaee. for Harmple,
thabRGe&@ERed B a pe&sialdr AR enARRY Sor é}@ﬁlfp[boﬁre'sﬁfcﬁb'ﬁ BEA Y, or that
. Vvirus sequence may be a sequence, for exanple, °that
is cogpleseasiy ded nbgleis apidoeaiancethagis usad fareletertion, dswensinpla
thaf ﬁ%‘bfﬂp?e&ﬁe%%r? ey Bi%be Hat HL?‘tbe labelled or to a capture sequence of an
immobilized nucleic acid molecule that may be used to capture the present primer.

The non-influenza A virus sequences may be located 5’ to, 3 to, or may flank on

either side, the target annealing sequence.

[0094]  The length of the primer or primers of the invention will depend on the

desired use or application. For example, as will be understood, a PCR primer will
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is conplenentary to a nucleic acid sequence that is
used for detection, for exanple, that is
weowpligzsent ary to a probe that nmay be | abel | edP@I/SG2006/000027

capt yr % sequence aof an_ inmobilized nucleic acid
’f-‘/ﬂlﬁﬂﬁa 3’8 StWerR b Srad abey 3dasesindength. nEhejenathof a PCR
pr1ﬁfef Wﬂ[ be bé@g& OH% éeﬂﬁéﬂé@ %%lﬁo}f): %%ﬁ)h%%@ 4 Qf{%ﬁ H@Jdggred

| ocat ed
melting tempgaturanfﬂéa Iprlng:r/mqﬂﬂe (hgibruﬂ OR8wEvethfor hppliatiof such as
i nvention wll depend on

i f th
Soptfger ) bEFraiPnsclieqTinies oy A dprart [poFadiolpspe avRst b bises
to AU NUBHEHE de]zen%th RER e, '@’fus"‘%ﬁe |p6 n}éﬁ) b%gg)g{l Jr% @Q&%’ t

PCT/ SG2006/ 000027  t ypi cal |
aboyh d kiloBsseim dength, ﬁorne]rﬁgitomboﬂﬂfé)Ol ‘taa@t fromf 1 SatoRGRIL 300i basgs,

ol 4 BB, 5 3005 s P P Bk,

primer/tenplate hybrid. However, for applications such

[0095] Sdlitehpeinmerhybiht diveatibomay be b@ep@f@dﬁﬁfngf&ﬁv&ﬁohar}ﬂ&ﬁ@ds
for. e arrpl e fromabout 15 bases to about 1 kil obase in

knqvgh]d]tt it F%@@fnplepﬁ@gdarfl ﬂ?@oﬁﬂhpmldﬁ%\‘}leﬁécalrlkgm1q_r5methods
w0 b ALty Pl T

~ 500 bases; from bases
inclidingtusirantas@sated noieid Gcitl ayathediter180cibmsendotvill bORMkM

to. about bases. [0095] The primers of the
t"%ﬁi‘\%@ﬁ%ﬂ?%ﬁﬁ’ “nay be prepared using conventional nethods

known in the art. For exanple, standard

[0098) s gt iHcteah eita id lhsaalhbféih 15R1BQH% sidBY.sRmaeged

to synthesize the prinmer in the 3 to 5 direction on
11u°Ae0§16P$ hatsaip yerdi to anpepd nrquqgewmpgcxﬁn nuhertetgdnplatd ei c

t hod b k
seqaiﬂclg lag% ﬂh{;&rﬁg oﬁl@&/ sgggcg%& ﬁetmﬁo %W?ckgel S Plﬁ}qeﬁséqnd%pgt uses
of the pximlasroef ithe m&aerd&ﬁmm he soilingited: Fof axdesle, thd ?i‘lﬁl@isl dlese
nneal. in a seguence- speC| I C manner

t
invord ot G Dol e €e1861a COmPIYTBINEATE SwBignes foameich the
proﬁé/Hiﬂ'iﬁﬁie% Fér sﬁi&hl lgd tﬂ@ &Mlnﬁyg ﬂﬁf)? Ea%@ﬂ?cf f&?%ietg&?o%

the priners of the i ventlo
for F?eﬁmlé%amﬂl @ﬂuoﬂtrecept lahely 8 clefmifineinescantdabdl oncatoyred dyeimeel,

a roffbaB AR, 4 pfeit S e et soeties OF RESHH hreesammt
biofizy, pW@ﬁh hs{ecf[&% préteg)] the BrifRfs 118§ B&LdeNn nuél@i% a@?&q{ﬂghﬁlza‘uon

gn%qsh a fluorescent | abel, a chem | um nescent a
metaedsy singly sipdadpeaformationa gplysorphiem (SHEP) analyprsoteetmnon

Q and for exanple
frag%l on-J &ly %\ﬂeﬁ ugﬁ%@ ryIg %Lgﬁeﬁnﬁ%gn%g%onnﬁ &M used
h}'brldlznmm @i sitwaleybatidiwation, chla:abphnretlmbbmﬂ)‘s shiftiaB@ly§EMSA),

tranded conformational po) yrmrphlsm (SSCP) anal ysi s,
mucfH S A0 SRR RS Rk Do AWl fhe art
Sout hern hybridi zation, northern hybridization, in

[0097F U TM@Rﬂlﬁilbl?sa)tf 'tl%“invéﬂtf%ﬁﬁﬁ@%s@& k& afRRsk ok Meté&' dvtan
assay
influenza subtype H5 or H5N1 in a sample, for example a biological sample derived

from an organism suspected of carrying the virus.

[0098]  Thus, there is provided a method for detecting avian influenza subtype H5
in a sample comprising amplifying DNA reverse transcribed from RNA obtained

from the sample using one or more reverse primers comprising any one of the
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nucl eic acid mcroarrays, and other nethods that are

known to those skilled in the art. [0097] The priners
wo@Roobha2ednventi on may be used to di agnose or dBCESG2006/000027

avian influenza subtype H5 or HS5N1 in a sanple, for

seqaigneRsiod SE QIR NI Lt SE@ AP INO:gé pnd ek of movn farwasd gaifiesim
coBHBFEEF SRS X0l PR Tt e 1
detsuiitigypprotthct of amplifieatiphewhesin the prgluatiptichigs thg pfdénce of an
oS S B e AT S 050 L S
. . 99, PCT/ .
B e e
reviesrevianstriped dimnsRNAowipained frgmahy samge afing hee segueneesse

.0of SEQID.NO1 to ID NO 1 [
e RRE i Pf oL S g T S i, St No71,
SEQMH Na)k: 833 hAESRQEPANOE 1 I arifbned@infdte fdtiabtEpdderdicoprisiag
subtype in the saggle. There is al so provided a net hod

any gpe olche sequipprss o SHR IDwa@e%@aS%Hx) 3 Hand SEQ I NO:112,
or O OB 108 ARk BBy 6 et aResi) e o

NO:64 &5 SEQ IDNOHNS 260 SPQ ) NO: Hisyandnigie Of nidhe faatienans s

of SEQID NO56 to SEQID NO 71, SEQID NO 113 and
comprisippanconeathesrguentes 6F SHEIE N iRdP PHS IG5, and
SRR S oI RN ER6 P BB
aviem irgluesxeeviss YN heutdyednid sunple.any one of t he

sequences of SEQID NO 94 to SEQ ID NG 111 and SEQ
nor e..f.orwar d

NO 418 and.one. oy . | priners Qnpr i, si ng
[odgRy ™ e Pt A B F R e R e AR G e
detthidthg (BOPreséiRt OF hbsRfcel oP HRAME)nS theaiiunt, 0 8 lpk@fkict resulting

wherein the product indicates the presence of an

frog aupampliffoatiemseacien et yisiitenplpeyprémers, andengippisipaiate
pollLygl(gga%]: e%’%zndé_er m "detecting" an anplification product

s inte to include determ ning the presence or
absence, or quantifying the anount, of a product
[0010]] t i ngypicallmRAVA dirvpl & fdmeple isorerversatansoribédhsat asus rbvide a

snt BB b ST FRRRIRTALE scB oA B SRR A o
gertel VRleS8ver§ARAREMMBE |sSRrREMEPuBROY kRrR trafbdPrfe PMWYyme that
strand that is conplenentary to the RNA HA gene or to

is qapeblRpAreRing go iRV A Tereplpie\vad senthesirisg p coinplgniegtary DNA

I 3 revger ranscri ot ase enz at
strfi ik TR 0 pihl B BESEVA MDA BY BOEmERAYIENA™
nudedtiipirenssguedcy cOiplensdntan o thapof the RN Aredimglitat Rbidists

to the RNA tentpl ate, b% pol ymeri zi ng DNA nucl eoqt| des
transqriglas ey Ake fehasune hY e¥preedranpaiptase, arp gompgsreially

aviBBR! MPwilFRV8l0%: to a skilled person. The reverse transcription reaction is
typically performed in a buffer, under reaction conditions and at a temperature that are
designed to optimize the reverse transcriptase activity. Commercially supplied reverse

transcriptase enzymes may be supplied with a suitable buffer and DNA nucleotides.

[00101] The primer used in the reverse transcription reaction may be a mixture
of random hexamers that will bind to random sites along the RNA template.

Alternatively, the reverse transcription primer may be a specific primer designed to
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transcri ptase enzynes, for exanple T7 reverse

transcri ptase, are commercially available, and w |
wheooknsasn t o a skilled person. The reverse PCT/SG2006/000027

transcription reaction is typically performed in a

bing g f particplarafe vihiathoHAczsng of thei¥A ggee. athesetorarpes ot mpwe

S AR B YD APNORR (YN0 S0

NQ:t Hyand SEQaI@eN@n]zMrmsSB@m bEO: 84 mosme ADW®1 14 asd SEQDIDE

b d | eqt) d Th d
NG I8 R s Qe e S B ekt d By R Xt ur o
tra&fcnf)%}{jﬁ%tw al‘TErsﬁmE héferstddr m&'o@?nh&ré’ SHORvehtiRBmay be

al ong the RNA tenplate. ternatively, the reverse
adxtan‘aigs@miypmsed i thelanq;rhﬁnaiyorbséem peypicolafly ovhenitimerevetesi gned

; qlf'l. 601 P ; 82 (?]g/ 000027,. bi at a h

ralbgﬁpml%rh?l ar 1 ?ﬁer? ﬁg EhDG SARe Sracipn: cyehee than

ond hrehef (FtBe inQB&id is B eadhF RS EriRbrd MSESwR DIV iai ferefNY
one of SEQ I D NO 32 tO SEQ ID NO 71, SEQ ID NO 113,

sequARFeSBO SEQIENEy afierch prisEremprgnant eneSESHDIMYO:32 taHiaQ

Ry R N1 1 85 %;d’tﬁﬂd’ﬂ@@ﬁ%ﬁw 1o SBY 1BF

used’a prunér reverse SCri |on

NO: eHCAHdBEQ Thev@Aang. reverse priner or prinmers of the
i nvention may be advantageously used in the

i fication, ste rtl ul. arl he reverse
W‘f’@isc ri ﬁgheb%‘fha%}? aﬁ%m ¥p %rem@ﬁ%af@ @rthe sqagicqIservRd region
of TR E&RWINA ge%t%af&qﬁgeattdﬁ@%l P nREIRES Gzﬁthfﬂﬁe rimer

i nvention is used, each of the priners used wll have
sequientief foa ﬁsmplesSE@JEhN@, 32 eSER g4 one acmors iemerse

. f SE ) 32,0
pri Tt it S I e TRl s o (s SREp R §fyand
thefdEde leber¥bil cﬂaﬂel;tlaﬂﬂ of, 2fdd¢ Bubiedr okbBssib10 sbds dharientt BeaHan

is a fam I%/t{y Hprl mers based on the sane conserved

influgpgagprus gp r §oRE - o “wasiagBias used herainyeises tatandh

sub?igeqﬂ Rﬁ‘n%%le ?—%{ k%%ff%&f&%ﬁn&tyh%r}%nﬁﬁ at ogﬁg&gé}cﬁS s&b%pe or
an HéNé rsabtyp@m which ther Iai geue becmeficnirltlye NAygdne setpedce fﬁby sary
" h W% fq%-'égﬁ transcrlptlon of, and therefore
OQV #Hagpoyet a wide nunber of possible
i sol ates or vari ant s of avian influenza virus subtype

[00493]r HSMMe tofhplit@ RINK For tBSrel &€ trhficBbiiod Rh&ich ey 88 HS
subt)f/r pe in whi ch the HA gene sequence may vary from
S)

obtaingd g @mm@mnﬁ Rifbextprstion methods Kaown suthe pge RIWA

ext%h&]i] kjﬁg]fre a, e%glgtl;f ear?la&rg'\&)@ g u%l@%lg’gﬁ%fﬁg 10 F& @% ggéﬁ),

vary rom
and thapi/atamlﬁyxlénd @&fe dﬂa&clt kivewiebd e Canidpindetood & tal skilled

may be obtained froma sanple using RNA extraction
PeriRit hods known in the art. RNA extraction kits are

al so conmercially available, for exanple, RNeasyTM

[00404$ (Q 2BE®Imple may be a biological sample, for example any sample
collected from an individual suspected of carrying avian influenza virus subtype H5
or H5N1. The sample may be any sample that contains the virus from an infected
individual, and includes tissue and fluid samples, for example, blood, serum, plasma,
peripheral blood cells including lymphocytes and mononuclear cells, sputum, mucous,
urine, feces, throat swab samples, dermal lesion swab samples, cerebrospinal fluids,

pus, and tissue including spleen, kidney and liver.
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and the availability and use of such kits will be

known and understood by a skilled person. [00104] The
wa200pl1g26omy be a bi ol ogi cal sanple, for exanpl BCEB§G2006/000027
0@3 e collected froman individual suspected of

[ i ng QRReARC ToYPTsE FARSETIpHpR Eeagiion iy sempistedg thergngle-
strhh@edSINR! BolBY e RS BEWsed 308 &Pﬁfe Ling,. ¢ I us
froman i n(f)ect.?ed .%cﬁevi dugfa,xﬁﬂg%al nc %ﬁ@i‘ tTirhgst%rg{ and
afplifydng sorp lamylifitgiond xefipite a rédotion in whichmnupleisatid molecule

| pheral bl ood cells including | ynphocytes and

that i ot cc[ezeﬂe%cs& a5 {0 dicate 1A Prsens Of avigp ifRengasyigis subtype

nonon

H3 b FISIN 1 SiwedprSaitpll BSlargdfudBditidsC N Qfit 'e‘ré@% ;&?%}94 i
cer ebr ospi nal quidsfgqgus,lgnd pfgsu }nc U§S%6wne“nube
useiosyptherizeimagw ahand ofectempiete MO1E006/,1SBEORNA or DNA as the

Ca%%%éi%?%?é&%g%l?élg%qg Once the reverse

Ion reac s conpl eted, the single
stranded DNA nol ecul e can be used in the anplification
[00%RG]t i on ThEhemplificaion sepinky ¥é petoraied i@ safieGaiction as the
refers to a reaction i,g whi ch a .nucleic acid nol ecul e
TeYersg: ranseripiiogdeaptipRdirayded thcopdytipprandseagentserqm dwanvese
traBcrip¥ibRBo nbf i ' ﬁésaxﬁl%] i N
rep?%dugggﬁfﬁﬁfgﬁggﬁgﬁant| P%%3835%§ﬁ§%5$@§%%ff nge
revgrseytraseription ipeodugbmdy be peyficcpsirze beinp evedsdsrtanglaaf inahe
am&?gﬁg%%tner ncgflicl eic acid, either RNA or DNA as the case
v be T8 §8nerate multiple copies. [00106] The
anplification step may be perforned in the sane

[00H0¥]t | on AdRrdafi®elyl £UGULIE stkdrRIBE DN A tloMEuleS 8GldxBMple a double

rovided the conditions and reagents fromthe reverse
Sﬂ‘%dsa LVA desisdl faomaaevarss eamseikedgingle strandedrBINA inokcittenmay
i tl . Y, anscri.ption
eS8t g B TRt o B R RDAE L
virglanqlhtathes beentthade, therDNAi dbadei rogy bedet ia@ B tenh S8k 97

Y Rl 2l o i S
clohé &BELH V188 Gso3at8 A sthoShdRANREL: A0kBRU ﬁvelg@%aﬁlsgﬁg&%ﬁ&n

as a tenplate for the anplification reaction.
RNA ofer ssmple isantendsd| taincluderadll sucls BN dettinas! fhme therlNa, reverse

. Qﬁﬁ I y be used as a tenplate for

tlaltéslr%gFl |rclgtt$%m skill ed person will understand how to
make a doubl e stranded DNA clone froma viral

[00168] at e, Inusiran ahiodtactts teohificatiasis peBbind: 4 PER

transcri bed fr RNA" of a.sanple is intended to
ampfiRoafign rpetion  ChisoNis sarlifipaior Hominer be pRFomIYgbs DNA

rol RS Tb8 Bll SORET R BEILS o
thatarp knéwe &1 4 perseresiatlédm. thd s DN polgmetdsés foaticoin st ep
amﬂl?ﬁlcaplgn B¢ f)E\JOAr nnl%flec\lll\iets I?a]reacoDm’\rﬁercially available. The amplification
reaction is performed under conditions and with the necessary reagents, such as
deoxynucleotides, buffer and relevant forward and reverse primers, so as to optimize

the polymerization activity of the DNA polymerase enzyme.

[00109] The PCR amplification reaction involves a denaturation segment, in
which the reaction is heated to a temperature sufficient to denature the transcribed

DNA strand, and the template RNA if present, and to prevent binding of the primers

25



pol ynerase, for exanple, Taq pol ynmerise, using
standard net hods and techniques that are known to a
W(p)e(msm%ekl lled in the art. DNA pol ynerases f oPCTIS&2006/000027
nplification of DNA nol ecules are comercially )
to é%ﬁr st Therdenatpmtion segmens is foHlewed by an penegling spement, in

N
cait bmdrts cheddNA®Estiand. sPhafindlae @péntig FeextéditonebmeRt; Izwhich the

activity qf the DNA po|ynerase enzyme. [00109] .The P
reagfign {srieaterite A ErRet Ty Bp el o Seriic G pyimer by the

DINA $BEMeradeN Thidd thkke's %ﬂ&ﬁ@%&n g@leﬂ $hr Iﬁglt{rqs  Bimes eglowmg

tamaauneSMfune ture t tra
fordbpsidnetiah, ofdhel cqmldemnqatwtmnammm ﬂlaeszarstwmaﬂxd reerse

reye | ndi ng, of the r 2006/ 13260
traEPEEDRT, ABES rovee briped sy SHa it e perd
an& RFERE prinfer bPpliRRTeMcie R NReath ag;cés@,maﬁnd dffthe Whi ch

the reaction tenperature is ranped down to a

ampifipatioatrgrcdions mogsi afieaethBNgy strand ds produced; whlchcbhqrimam
oS S o Pk PR B BB R P AR R i A

skltlibtﬂ pémbn Ear 1eai<i1yed&¢rﬁfhld)ﬂhe tpgropriatstemppyattefor ENA segment of
ase. These three segnents are cycled through

thWRI{Fkﬂa Hon stapandiibe dgpireg FusrbeE RECYsIsdREE PeROBTed; he
conpl ementary strand of DNA that pairs with the

[06PM S€ Th Bﬁ’é‘éﬁﬁdcﬁﬁgnt% fﬁgtﬁrf‘l%a&ﬁ)ﬁ%? Be started w1th

transcrlbed strand extension fromt orward
“hoteteat’se vhidntbe tamuplme |D?é4k sronethpaevdrsedianscriptionaedrtion and the

T M T
step 361ch GiodTRin@I 6 rédiice hBR-sp&Xfic Bﬁri@in% of (RSP hdre € 1h8 reverse
nplification of the DNA product ski'll ed person

traesgﬁlb%%m §irand; &ineicempoRent apessersy ifertthe reapiien feraxamplsrthe

DIFE B BRATE haPbe phileaRh it 2o EhE B s Fng thep
addedeo ¢hdreddtivrrtist prioetoathp ficdt Icszeib bbtheraggdificatiorcr@nction.
started with a "hot start” in which the tenpl ate DNA

the er tra tionre ct'on nd. t
[od; 1f SR Er TRl 2P e B b oiled ok gmplified
DNA& ffﬂﬁiﬁlaﬁ ddlGe@blatd Ror 98 AAiHGR kQhd o‘-ftaﬁi%hﬁ@éncﬁ& Relek 0Fhof

time to reduce non-specific binding of primers to
tenppiete meayregwirified dipst thie peagtipnmixturea aed a @cend mpmremay be set

up Q\ﬁﬁletﬁg Qﬁléllﬁ&{ DN]Ab%Irogfra‘ﬁc[{ gp?rggrrlatg Rn%resa PEI\P% ROlé{{ﬂ'e’} ar?a

bufféle alktbcﬂeo&yﬂllcﬂeoaﬂdés t Nigrsecattti®ind of 4plifi@aoh nQf Helbdtried out
rior to the first cycle of the a i fication

ungeg ke ﬁaaw or Sp@'é@ff]ldlrlpnwsth? Eigpt appl laqffwmu reqctign; a5 the gggond
R RRiRERtE! i e koaLE B b MNREAR e &

set@yttbdew The tenplate may be purified fromthe
reaction m xture, and a second reaction may be set

[00112] If a primer or primers of the invention were used in the reverse
transcription reaction, the same reverse primer or primers may be used in the
amplification reaction along with a suitable forward primer or primers. Alternatively,
a different reverse primer or primers of the invention may be used in the amplification

reaction, each primer comprising any one of the sequences set out in SEQ ID NO:32
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up with the anplified DNA product, the appropriate
primers, DNA pol ynerase, buffer, and

walewxssasel eot i des. The second round of anpl | fIEG(I/SGIO06/000027
may be carried out under the sane or siml

to Sk

H NGRS, HEQIRNP:11 3 enddBQI D NQt fldrer rS&Q:ID bﬁ@ IBISEQ
IDN'@)elﬁeeﬁﬂrEjE%md)f?S;at' on product can then be detected

usi'ng an appropriate detection nethod as set out
bel ow. [00112] If a prinmer or prinmers of the invention
[OOM Bk us e’ﬁhé fmrwmi prieves dectdd apadst écmsémred regdatsiofthe HAe

reve rlmer or | euse i.n_t he
gena RYipp qea YigissuptyRe 55&{"34%1 I{Tﬁy © SetQut iy hitle { oddhe
forRhdd PR dﬂédtéﬁeatgams&&ﬁm@a wgm,of@heoﬂrfxfg%ﬁ@ Bt thE ?}5?4'15 e

primer or primers he invention may used in
subawpplaref et el io abbeBacA |Sb1ﬂied pason mli mdersimruhaisthﬂ @)rmgd and

e of the nces set 32 26 WO
rev g BipebansT BT B a O [Ro g S s PoR gt
blsabane deD t
resi¥el EbORE amppicy Tikeldrd g%i%@"?ﬁé PRI i ot bolpldes

anyfinedd SEQ ByNIE2 tocTHe P Neer 5P @g SHS 18 NOnkl 3p4a forguapkprgmer
ma?gé ?&g‘ tﬁgtfldﬁ%%lg %111&%‘?1]@ o gﬁ N'é Pl é_%&lr eﬁﬁ &% etSlrﬁligr Y,

Or war pr| mers agal ns
wheongene priregisansd tiat tdigpidds g@ﬁ@n@cﬁf SH@ IDNQ:56 scuSEQrIE)

re set_out in Table 3. A skille @ft%@wu
Hoeé’fds%Fé?] D N 14 efor s iianes mey t SmpHSeS s p of
SEQ rID"-‘}\TQ"Jl@tb @E D RO é‘lﬂd‘:ﬁ ?H NGaGh) £d V(fl’f‘e%da feferse primer is

corr espond respect t subtype and gene.
used tieat ebmpaseswh;e nnfaof SsF/Q 1BeN @r9drie SEQsIIUNE] tlhaid SEQ ID

C ri.ses SEQ I D NO.32 to SE . d
NOHE} Ry e 5%y B U abs SpRBH ) oBE OLSER DD 21
SEQIPROSs8Ss any one of SEQID NO 1 to SEQ ID NO 18.

imlarly, when a reverse priner is used that

rises an one of SEQID NO56 to SEQID NO 71 and
[Ooéégj I D I\I@Wﬂi 2 appresiaiedahal oplyi aperof the foprard 98 geviersgtprimers

use BT AR 09R0A necFeiriohts bl Sihuire SRy AP o I3
NOt hiat SEQ P NG $4,2myl theteudf a BHEQe DaNe 8kdtio cGRGInhBoNGith a
rov b PRy o o B B e e
the %Q&ﬁees[o@%lﬁk ahll N bbnRenARREE smh%@ﬁmho@wam&a@

forward or reverse priners used
uSl@@fquatdalrurgvcrfreaatmfndhatrﬂ@e@nqi@npmls@themq@@q@efﬁnéf Qmﬁ of

SEQ %0 13518 N3:1 gy hte<T ei® el ad g bn ke of the

ampléfuarisestep. forward primer that does not conprise such
a sequence. However, since the sequences of the HA

[OOﬁgg] QI;A e gﬁg sv?thnl?ey re\{fealrég prer%re]:rs Iw ee[feaetlJ Ifaml?y ofn f%rv\v/ellrgl %lrimers is
available according to the present invention, one or more of such primers may be used
so as to enable identification of any of a wide number of subtype H5 or H5N1 isolates
or variants. For example, one or more of primers having the sequence set out in SEQ

ID NO:1 to SEQ ID NO:6 may be used in a single amplification reaction.

[00116] One or more reverse primers may be chosen from primers comprising

SEQ ID NO:32 to SEQ ID NO:71, SEQ ID NO:113 and SEQ ID NO:114 or SEQ ID

27



using a forward or reverse priner that does not
conprise the sequence of any one of SEQID NO 1 to

WEEQMBI6NO 114 may affect the sensitivity and PET/862006000027

range of the anplification step. [001151]@fA5 wi.t h the

NO:PéiePEQ IrNes 1 ad SEQ 1D Nk 18, apd opqoniaeis fprvard pamess
val |l abl ' : I 4 i .

may RO SR o RRAI QlinbiRidd S @IBRE0N b BEENI RO D1 SEQ

ID Nd€nt iof SEQHIDINO0T2 @SEQID ANQwWal everuwhae thef priadss dp aotll
or 5Nl i solates__or vari ant

. |
o by LS S oL U R SO 0 B
pro%ﬁfkﬁ@%eh@h&ﬁh@ltﬁ% fé%gt?e %‘i}ﬂ/@r ®EWadrimers are

on reaction. [0011 ne or nore reverse
careffullynehosenyegnphificaivageodictsonnpbé reedidy distinguisiahly frasEenqhp

T r e e o e R G
methSd Sy b0 redlatdd, PidNihgd leks anglpatiilbliifickfion producifeornta

nore tTorward prinmers may be chosen frompriners
givengmpoing pHgmBEECs. | 4s NChe 1evereSROsqpLREIREtighgviggynorgihan

NG 112 ar. SEQ | t . : he
oo S0 o R Gk SR hEian s
seqidRB B sequbii® ofiehdh pravaed doniphisigsey ioas oOBEQIPI NO: 1etpiSdi)

of products of varying lengths. Yl ti
ID Mot SEQARNGR 1o Bo R £F o SEQ iR SER .,
| &fHGAN s : i | Sirh&194hs Babbie of
N TR N A e e e 3
SE@ilib odd 1tea SEQ HENSehs ot SEQ 15 NP: 72 e SHE BLNO6?? fomiherfogvard
.may be reduced, yielding Iess of a particular
PIIB&R1 i fi cati on product froma given amount of
tenplate. As in the reverse transcription reaction,

[OOMAP] € NOTIR: fobfétd pRider B dHveén Quich i in corebibatiom Wish deedverse
each of the primers used will have_a diffefent

primerseh cedetackablasdilaseanged DAhamplifieatiop rasiucts produged-
ne .of I ]
LT i S R B DA
oenSEEatiR RNGhe fel2rsaptmSER dripINDa dbiiBlefsorndeddN Avraplseule that is
rimers, and any one of ., S I.D NO,1.to SEOQO I D .
of kg Fb Sl B SRR Meigergh e Rliie post g™ B SapeBe
of l%e%%&e@ct%‘r%r HRIHE e dBteEHBR mbthod BOSRBenS URHR sideaif DA product

I nat wth the reverse priner used, a
thatendetdetsiceddallblaty with dredpdcibmdetgation mpbad cbesepr §atict

[ .od d. hat i the f ' .
xRt P St Rl RO Ie R AR e, e
end [§tbabdt WiiytHave iebd RIRE 8Rnpf feakime PCRMsind ygtacydtingisused as

stranded DNA nol ecule that is of su{fl cient size such

thetdeetiomeatherlodlspensiingon the canpAnirpiiom e &) U sedrois, 2 ¢
eleﬁiqﬁ%%%@glcgn |11)8 Lsgfﬂofpgtgg\gifr%ﬁ%?s s é%%vtt%ﬁe pateHdwiver,

I's"chosen. DNA pr oduc .
larger fragments, for example between 150 to 500 base pairs, are more readily
detected using gel-based methods, whereas smaller fragments, for example, less than

100 base pairs are easily detected using real time PCR methods.

[00118] The amplified DNA product may be detected using detection methods
known in the art. For example, suitable detection methods include, without limitation,

incorporation of a fluorescent, chemiluminescent or radioactive signal into the
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that can be detected wll vary with the specific
detecti on nethod chosen. For exanple, if agarose gel
web®@etswphoresis i s used to detect the anplifiPEL/E61006/000027
product, the end product may have to be | arger than

hﬁ%BNA PlouECeY l%pqhgacrylgm magargsq gel glpstophpresis ér by

5 AR o B B RO UR B0 LB 8 e
andié&taﬂmgfthei@yiﬁfah@tlaﬁ b$ r@&lctroms d2fectimsmethady.s. However,
Iarger fragnments, for exanple between 150 to 500 base

O S 300 b SV 35 BT o
gelldi@BropAdBsiDARBCIP AL Be RESVERS ékﬂléﬁ% he A D@hﬂﬂ of 8R!

tinme BCR met hods. £00118 The anﬁblfle roduct
amphificasion peedsict sdniyed withdepeptisiogehoadiog buffin uwitudlmg d}t@e

sui t abl.e det.ecti ncI u
ik, g0 ot RTRb R Ao PG i PR By 8l
grade@id tHeLEle SGRRaEe §&6h dta\iﬁfecﬁ\lvﬁlil SthidifhdréMRled? aﬂ@ler
2006/ 132601 PCT/ SG2006/ 000027 nplified DNA product
suigbledyedhatypindsyio apintricaatenyith @&%Ag@d is leigeted frerample, by
[ he anplified product with a probe
eX&ﬁH@aoﬁﬂﬁg&g%réPeé?ion transfer noiety and detecting
t he hybri d| zation by electronic detection nethods.
[qul 19] The detectentmethodniay bt Iperfanmmﬂdl subsdjuéiNAo ireoduct

tecte y aros ectro hor es i C
angificetiog o ALeReduatr BE0uErEBmARODHRY benerpt
sinffliehddus 5 a1 the RbQigchtidrSrefbtioad Iﬂ\’bﬁ@elﬁg&ﬁﬂl@ﬁﬂ feSindistfied

| oadi ng buffer, including dye markers, and run

DN/ podyét ia deta@rad vsieg g@ll timiarPSiRg ot dyampipby bt yhings foan
ex GUE G Rens’s Rbtciom REdIRNP R TeRBRLES Saght plffnby o

sklﬂe’dipérbtﬂi anldli Iﬂéinme@lve fthe eI 6@b BEcd8s ¥ichhalaNAd wathd: dpscific
etected for exa exXposi to ultraviol et
ﬂu?f&%ﬁeaf faBel., ar{dowh@g?mﬁﬁe t%f‘e@té@tﬁeélrp meddiahparobes are
t

ded? tegl(rggg}?fﬂ\e} Qfﬁﬂﬁqg&tlg@g}%%d fet Léufgh %%érgngr %g?@% leBrescent
labeli ofith¢ ﬁrslapmbbys i dl dse tpheximitplto medhtordsnent éatet ohthe sdaomndne

nb nment.. the anplif.ied . DNA roduct IS detected .
ooy riperBHTcr e BEROTS PIERIE Dy P B BIRy o g and
det@t AR eRovHSH ﬂlﬂ)r&‘é@ﬂ%g%ais‘ gt 1@{1@15«% Mddﬁﬁﬁ‘llal &été@mﬁ@%ment in

techniques will be known by a person and nay
whiohthg métrmentmwdfght @Ica m‘@é@gﬂeanﬂableéb ex¢1@dhe\ﬂuhrespent

labglp %Cﬂh% Ef'(fsar ka& etn e lrt)seh%ht a ag W\é\@elen lli Isﬁllgab e excﬁehthe

es are deSI gned sucC

ﬂudhb@dent laBsl dai thel sdc@ndl PRbENAhe lightugliich [k tBeICEmAtcd®F RS second
at the flugrescent |abel of the first probe is in

PTOZ?P éé]élofﬁsé%t ﬂﬁbley apg whird differs i verelength om the prgvdousecond
emggﬁﬁ? is ddi8ct L i lgﬁltdn% reaction is perforned in an
t

I nstrument desi gne o enit and

[00121] Alternatively, a fluorescent molecule that binds to double stranded
DNA may be used where a single stranded template is used in the amplification
reaction. This method allows for detection and fairly precise relative quantification,
when compared with a known standard template, of the amplified DNA product
throughout the amplification reaction. The quantification of amplified product may

enable the determination of viral load in the original biological sample. As well, this
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detect the relevant fluorescent signals, and includes
an additional detection segnent in which the
wo pbnsosent enits light at a wavel ength sui t abPE@T/862006/000027

excite the fl uor escent {eabel on t ]{HtL %.t gro e
methgd dllpvsienthedetestion gihmalier gmaufe P iafiop RRCE ™
amﬁfff‘%%tﬁo% \,é{%?{"‘; M%%Qﬂz} 51|z§sbt%n ﬁfétﬁoﬂ@ uSigg Q&gvelﬁﬁ@ﬂw PCW e

emtted the second probe's
techfhiqmes escent |abel, and which d| ffers in wavel ength
fromthe previous emssions, is detected by the

ro0b B2 AFRR S5 GERRPL Bl stk MG g
n%%e&té’@lﬁ?g ?r&)esthaﬁgé Ribsilddan e’ teita b dluofophefchndmnt thees’

ion reaction. This nethod all for
end dﬂthea:qmemhlag tndledulq thatpgusashes epdssians o thy FﬁJrﬂ“i’Hl}Oé%\WP%‘hm

d
R L
Thef ®8setib ProbERell Girahoithd ﬂ)&i'ivamlrbrmévwsthnaﬁd efithe ranmlmﬁt:atrmy
enabl e the determ nation o{ vi ral %ad in the, original
templags. O@ip@)mmeggﬁ@p@ng As expiue eaqerﬁcgvﬁjg NS Egﬂ Inttase
f
or Oﬂg{% &5? atpt ﬁggl%ﬁ?tléﬁ%%l&? idvh@¥hie fiBh REes e @ééﬁ'n@ £heO

I cation products, and
amplifilatién cattiian 493' tbldmcrnplawaﬁan@hm thebouid defeqtipaprobe is

a0 L0 OB bR EST S B T B0

ﬂu&spﬁ%ﬁé figpmd prdﬂﬂnﬁﬁ 0P QuBEdhe O PARRENE ’th@tﬂuosoﬂh@hfﬂol eadt
the 5"end"with a fluorophore and at the 3' end

Thamrnils s1anmrar’®muagtlﬁﬁﬂ instandardiegripgeah forexaBis dicons  of
HOL, 0 nin proximty to the fluorophore,
ngh&eyck ges‘lg’%g??gar‘lbﬂ/?rret hod desi gned by ABI Systens.
The detection probe will bind to the forward or
[001128%r se Alematvady, tb deteatiSINT vaddnton ﬁr!item;ﬂhéic@tlommay be

Per%%%égg%gg%\é%qﬂg 2 exl%r; | g]%s]e ac %ngnlbﬁnég reverse

GreAf ST @82 Rpsb D NO: s SHQIID
pm?%ln&qﬁﬁﬁé}s ¥%g{1$§%h§eact |ﬁon ;’éi\{ he t errpl@at e str 3ndQ
NOhBM ang SEQ: 1D O 1 ¢l etk forivend pinetyer PSMEETSINITISEE e of

s 55501 BTSN RERELAEPRBE L F iy gt

ste]? by 'b@‘p%ﬁfoﬁﬁed ﬁkﬁlqué%lﬁ@ Blimanet Iﬁiﬂl@s\fcmgpﬁhﬁg fohyuomeopi @

o éemt he em ssions can be antjfiedq in standard
1D SUPHIEQ IPONA mpH SEC HONOE] hbey ot b et oh Ipaers

0
-
gertd, 'Rcdetstt dgairasehcd dﬂﬁ-IﬂAl gbaieyo zﬂmphﬁoeanpft may be pn@ormed

reverse prlner or mers co rls
simuangausly, {hSstng oy ATt reagisth e af&ﬁlgﬁcgﬁa? e ?pymers
dirdikd %ga%s@ﬂ{é HOEMA5K REBIYES ofthe PIA BEHeSatDIBkécdnAY any
amplification using primers directed against the NA gene. As the NA gene is known
to be expressed in lower quantities, it may be more difficult to detect in instances of

low viral load.

[00124] The large number of primers provided by the present invention are
designed to increase the possibility of detecting different variants of subtypes H5 and

H5N1, and a single sample may be tested with different combinations of forward and
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SEQIDNO1 to SEQID NG 31 and SEQ ID NO 112, and a
second anplification step may be perforned using
WO ewen3wsopri mer or prinmers conprising any one BET/SED06/000027
ID NO,94 to SEQ ID NO, 111 and SEQ | D NO 118 and
IeYEIG R 95 OrimeES, 5P apiq ingtiease the RigbR llifypfedeiecting auy pastieylar
vahEtNO: 72 to SEQ I D NO 93 directed agai nst the NA
gene. To detect the presence of H5NL, the two
anplifications may be perforned S|nultaneously, in
[0© E&]S ame Adihoggh therabove ermbodiments hahtebefelnr(kbcnbed in the context

org PR KSR RATRE S MSF SIS it Dl o

th@ﬂi}i’émtfanﬁiy Béhuded itd Besidr }Bﬁ‘rh&s G L%@ [ ch@ﬂ@fhﬂ?ﬁcahbﬁ m¥hods to
ene. As the NA gene 1s known be eXpresse In

defegtpsrarnindpenze) vigs syhytyprakfS béHﬁbTrl én dlbﬂqlogigaltsampled dloect

oxh o SPAER Rel Q) 580 a0ty OB NI B0 e
desipe pritess fgfl aﬂphﬁ)catlﬂﬁ m@aaeahm BASARBIAl intthodd, af @és@ﬁbémﬁ)r
di fferent va} z ants of subt %pes H5 and H5NI, and

exappg i Law gl o(Biesfere Bioghyse & emiGarmai 2003 Bép336-342), and which
aréé%irﬁgfa@tld@@ﬁ 19k ilf(l%él\'gérgoﬁnd 30 WO 2006/ 132601

006/ 000027 verse prinmer or prinmers, so as to
i ncrease the probability of detecting any particul ar
[0Q126]ant . Brip0y 2] theaNASRA fechiiguathe peinenbadidesiphe] thdiel to a

escrib in_ the ntext of a PCR anplificatiop
pof AR & 87 ot 5 BB ik PRospotenar an RNA
poBRti@s CRS e2implt M RN §BlyinRRaddBTHE Q/n’dﬁgéiiletlé)reqa%é Qﬁnscrlbed
‘grl mers for_use in_other anplification nmethods

apeond gomalementary PR a styandys sxnﬁlmfts;zpé twoduc%mmhlmstmnded

F th
D Bt e RN o T RN A o B e B 5% rdraL e
pOIymeéa:ke g3 ‘tyit?dm perRrse ﬁ@}flemfpinb lefNA&hd)l@&hl@F&rﬁp&ﬁLiﬁﬁg Q)trhnb?/
) net no as SCril pe or exa eln au e al .
amPNQFS‘fH%IFlﬂn Og%&;ﬂ'?%o iptsgest chhgpmpliides BhA: is fndopnd toxmg

t
ol BESE AR Ly 010 SO S

00128& Brie
amgliied |Ag<'m§bth@tds bibabed, Gorzexampte, iwgih aaﬁdrbtabekgene of

chén%th%{ﬁég %{@T agﬁléores?cglﬁf 186?3?%%’8 e §tr%&g§l¢@p‘§% iabe[r hth

am]bhﬁed Rg}@n@)una t6 eealetRtibh adSeuicdis thendslcalyS@PRAEN by a
onpl ementary DNA strand is %ynt hesi zed to produce a

Carﬂ%f& nleals, Apigegmplynm lmsn@ahz nugkeic aqaqd:thaa@s:oamlqnmn@m toa
pol.]alblﬁ of ﬂlgﬁ%ﬁflﬁﬁﬁ lﬁ%&gp Lt thIthig rd?:éfgr haxF %ay{m Which the
i's used td generate cop an

I es o
detearqnenqzieade hipds.o Thacaptpkd RiNad ampliﬁd:&gn@i%dlhewgﬁ bewaf
tere The, anplified RNA is then bound to a
dotpoBE S pIe i i esected By Rl at feies Grimeibpd as Aetermiged by
theQ4BED b BRI HeBdc¥ioh thoAe AR drldRe RletHoB®f capture.

[00127] Thus, the present invention contemplates the use of a primer
comprising any one of SEQ ID NO:1 to SEQ ID NO:114 for use in NASBA methods
to detect the presence of avian influenza virus subtype H5 or HSNT1 in a biological

sample.

[00128] The primers of the invention are also useful for sequencing a DNA
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anplified RNA and that is |abelled, for exanple, wth
a radi ol abel, a chem | um nescent | abel, a fluorescent
wo adwel132801 an el ectrochem | um nescent | abel . ThRCT/SG2006/000027

lLified RNA bounpnd to the detection nolecule is then
mg n%l%‘équ%f%ewég B@A o 3&@%@@ agpyestdraascribsd INAI e
{
R LT R M e

o1f AN bn rpearsd nimetemmptrisadg dng onbiot EEQHE) NOeszat $BQ ID

NP IRG 0T att PR RINBELCOY wStherroBRLT B

IDned v arhd SEQEE NOAT I1BehAPBe as%dd@hﬁﬁﬁb a8 dexcmg Peeclché&?ﬁémg
on the detection nol ecul e and the netho capture.

as fepapigty pudtpigscid melepile serespondisgtd aportion DéﬁpI}be ©s Nithgene,

red Rl RROPOA R iR R 87 S RID TG b T
N@BeasdSEQAD NO: A2 drahy 4easASEQ DN Wt SEQHD NO:9HNby be
a hiological, sanple. [00128] The prinmers of the

us?ﬂf\?éﬂli“ﬁ@ﬁ ssAwengingdeqrdion yping gp tesenjate ﬁémﬁlglcaacm\molesqlevm
co%ggﬁ]eé%fﬁ% E&I@A&?@@Q @4& gpﬂf?ﬁ? enremlle eld 1961@ 0 g%@%ﬁ%ﬂg‘ ng

) gene, or a re erée rans
reastibmoniebe perfirewd ntiag ptahdart meethiAisdnoVA ig drerpind fay be

|an I rus subt e H5 or HS5N1. A reverse
Pe‘g?’i“??@r ﬁb‘fﬁ‘%ﬁ% eélﬂ?l%%e BEH | D NO 32 to SEQ ID
NO 71, SEQ ID NO 113 and SEQ ID NO 114, or any one
[00f29FEQ | Dhdlpkififers oF tRERvehtd N al%é%s@ﬁ‘ldasme's Br MBturk 18

may be used to initiate a sequenci ng reaction u |ng

m%%culeé i fleiee RN (feine amBIS or kNEcinflaenye virgs ppohds. niéprtesample,
oo el i LM B RIS Xl BalAAIRE

imiNGbBitedioula S(EQI $uppdiDand hxdab idiute Aidei0 bciBEEd1EdRAINBalmgtO
may be wused to_initiate a sequencing

Sequsléq&tﬁ?}r’rs WWﬁmﬁgta{Ye‘i?ﬁP&eé’f& o hegirEnegspererst-ecul e
conpl ementary to a portion of the HA or NA gene,

[004300eCt | YREY theR@RYBEChIN provRRA LI RARodTRY d%c %ﬁﬁg‘&q,q

usi ng standard methods novvn in the art,
virgesubdiedth eyl i mle dopusieg cmmg:tmgump msntore

e s AR e Ry bl Y SR PESPOHEANDR S

IDHDG)MHﬁNlhd sraiﬂpu@nza virus isolate. For exanple, one
or m)re primers conprisi ng any one of SEQID NO 1 to
lized on a solid support

114 ma | P
[00358] used ‘?)Pr|”§8]i %‘f‘}é JE‘Z% P2 solibEpPad upiag |S§Qd% d
meﬁﬁgyﬁﬁ(h%nfo@ﬁfz1ﬂg3n&%?@£& ﬂc}fné MAPR s Hnki f the
primer sequence. [00130 ere 1's presently
phqdeasossclinking, nespmdicflunncd:ehmtrbn wep 4 fubkti@mal grofp on the primer,
including a functional group that is added to or incorporated into the primer, for

example biotin.

[00132] The solid support may be any support which may be used in a
detection assay, including chromatography beads, a tissue culture plate or dish, or a

glass surface such as a slide.

[00133] The contacting is performed under conditions that allow for

hybridization between the primer and the sample so that any nucleic acids contained
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virus subtype H5 or HSN 1 in a sanple conpri sing
contacting one or nore immobilized prinmers conprising
waeyeosesobf the sequences of SEQ ID NO'1 to SERET/SGRONEN00027
. 114 with the sanple. [00131] The primer may be
nf {9 thafogipina sUPREeSy enfagy rﬁ@th@tpamm to yrpeigaef
thd ﬁﬁméﬂ'@m%ﬁlé&@ gArH&ﬁ eBirersdf lvsgﬁ be 206t HéBEni5E glma%"f)é
cross-| Ing, photocross-I'1nking, or specific
hybrndigétidni coatlitions basad an ﬁh«m:tluma of gheqmpnem or tlhﬂegbh wéthe

orivige b Ry Pise REh g ible. A WIS i vy Epaitions so
as IdRdR2de drhRcadd e SRR o@‘ﬁyb@(ﬁzﬁﬂiﬁ P BRI 1N 2 IngBY

be used in a detection assay, including
teraprrefives; 8ajt eigrwieb earbsntrations sadidetergentnonc qntlatlenaawﬂblabh the

r sur S 0133
sufilgefy i REBBH o RS R b P SB i rortRE B nS o
cofmplemey bri di zati on between the prinmer and the sanple
so that any nucleic acids contained 32 WD 2006/132601
S&006/ 000027 .in the sanple that contain a
[0 ence (& 815 a8 ApRlicatipn; ihe Pﬁé’ebPiWépuﬁlﬁlctaéldasaBM% o8 Roth,
flyel r
e PR, TR oA B e ) S B S 1881, o
Colbamddiyoﬂahehemeﬁquuepemld@forﬂigmcbri mer or the region of
t he priner that is to be hybridized with the sanple,

mnll abl.e. to var.y canditi ns S to | ncrease
Bl r o488 P RuTcb S i ap a5 oy BF Reshfla 8 his-bsh caitied
by Qﬁﬁﬁﬁﬁilfzed pifgt 2@ tdn deteiae rBleth&hodaf det&kioRWifl @6pend on the
concentratlons and detergent concentrations will alter

naupreof agy dahed em Bip semplecandyaritmisnrnebilipgdrrinérz s well, standard
[ 01
mARUERRclh Bl FEHENGS AR Jdid ot QRS RIS e sl M dige
chisargeaphyrmdihdds, andgyt eleetropithirésiethdwidifing nledliigls. such as
a quorescent | abel , a chem | um nescent | abel, a

ured e | abel ,. a.protein, tide or || and
oGfisI55T AR SxurR ar 28 sRRGkiRio Rt fr ok i) o
incoRRkrathAE IREQIM SRR PHNRSs iV DN® I dclet8de ﬁﬁérgﬁ{aya 5§1s
then detected. The nethod of detection wll depend on
knewein theetir e of any | abel on the sanple and/or the
i mobi lized prinmer. As well, standard nethods for
ctin | I
[0@;57386 d Q‘Ihﬁsg Iﬁbe‘éé %‘éﬁ’é éﬁp@%g{‘éﬂ ﬁleﬁ{ogl 2 @ﬁﬁgéﬁﬁﬂ lgzsa Z(m%us
subgyeeck opHGNé dha saﬁﬂleszbﬁlpnlsmg cﬁﬁh&ﬁf@Sa m[di)&alﬁﬁ']coﬂ’aﬁung one
exanple of an.i.imobili Z%Itbon and cagt ure I i cation

Of J9re FIHEY? ﬁ%‘i‘la’flflﬁgl A ORH (Y PIHEFIGSS © ﬁE%PS ﬂ1 @ HQAIRr
NOWE 0k 1646t JHeGHOBRR tRY mi@Sartay with the sample, and detecting

hybridization of the sample to the primer. Nucleic acid microarray technology is

known in the art, including manufacture of a microarray and detection of
hybridization of a sample with the capture molecules in one or more spots in the

microarray.

[00138] The sample used may be a biological sample suspected of containing
influenza A virus subtype H5 or H5N1, or containing nucleic acid generated or
amplified from a biological sample suspected of containing influenza A virus subtype

H5 or H5N1. Nucleic acid may be amplified using known amplification methods as
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known in the art. [00137] Thus, there is also provided

a nethod of detecting influenza A virus subtype H5 or
Wo20d6/18260R sanpl e conprising contacting a ni crPer/sa3006/000027

contalnlng one, Qr _nore primers conprising any one of

degcpifed; élw@rﬂ@eléld@g REECRom@ ficatipn astayenipyd hacpin.tha NASEA
SR S SIS PO M rRRRe 0

hy ikl witla tiechrimerrod arinmys 1hec§rbmatadgytol the nkdrommayi m;ntg‘lelown
jnc't@yﬂg manuf acture of a mcroarray and

art.,
hﬂﬂ@b@??ﬁ§ﬁ3 hybri di zati on of a sanple with the
capture nolecules in one or nore spots in the

[oon3Pq0ar I &Y erdeP IRt Hftﬁuﬁ?&'ﬂﬂahec yPREM Ser AR 1ﬁ1mer which acts

bi ol ogi cal sanpl e suspected of “contai ning ‘i nfluenza
as g prabs, eyihe sqveples labelleBN'for @tanq@mﬂm saimpde may beilabeled b{y

f f
BB S1o60 ouBTP bt Ao RR g Lo B BRI et
labey, 1ri'd5N1ng Nt Ricivelabél, EfBlYenlﬂﬁlrﬁﬂBideﬁﬂ 18561 68 b MBlole8EuMP 1abel.
npllflcatlon nmet hods as 33 WO 2006/ 132601

Foirxpmpds 99 67 kooumdn theyat &yBberCubrabslled pealentidagcammbepemlily

inc :ité fn Qﬁﬁﬁ[él gd Hﬁ)rl&;luﬂe‘ totgg r%%ﬁ%elfgﬁts e.
|55} pEttme e 3

cr| n, as we pri mer SxXt ansi on et
UsiFigehis amphael, hﬁl}ncbmtlohybfyipd:lakl? denwbh by lag iftr¢age in signal at a
rimers incorporated into the mcroarray using known
pmﬁ?ﬁ?fﬂ%&ﬁ%’S IH9ME®Es. [00139] In order to detect
hybri di zation, typically either the prinmer, which acts

[0CPfs10 pr Ohﬁerrﬁﬁvél? eche? gf@érﬁlaﬂ FstrhalgrRtbrs FAlche¥@ifRluged in
the sanple may i ncorporating a | abe

thedmcrqagaam%hgvllabqﬂedt F@lheXS\tT@[lﬁ‘ Uth@81 biél (isma b:eRanly) which

is h%ﬁélg ?L?l rT1]n(goe %%%E %l qy rsp eln%g &eg?r?{?g%gcglgsilﬁ If?/ a%\éqlescelgdparker
intex amﬂbﬁ aci@lsprolse HoRGHle itiht ﬁshﬁsea it a c&idre B6leéMO i aRedrbathy,
otéges can, be readll% i ncorporated into an
thwgyﬁ zatipa of fthe capfuie petlee arid m@e@% vithtils t%lgPtdblélell“e%Pld
moﬁ%ﬁfél r@s (]:]ts %hﬁ&cflfﬁg%f FR! AR sc YRS a%nq gxﬁftﬂe& %g'tﬁe 1) cf}gér%%ﬂ y

detected by an inCrease In sig
labglpintorporatedentoithe capturaynol §ddilel émjusplh;tberdmhom & gastifed by a

resent.l escri bed priners.whi.ch are included in the
dechtey Ghsip ?H‘FHV‘ B%‘%F%}g%?ﬂnga”hﬁ&}lcré%?%l e, US 6,811, 973
(issued to Reich), which is herein fully incorporated

[00491] ef er TRE Breséll HBchii@Balbd Edritérh glﬁte@fml@rofah B ig&siBhrating one

marker into a _nucleic acid probe nolecule that is

or PR coppritingambprecafithe saquenass ef SBRIBNO: MilneTEbID
NI deShe Bt g gJotst BRI Al Ebd B hilnlRLGAHL ©

ts nucl el ¢ aci ecll’'e resurts
mlquaarm:yh; mgludfngtnluelefd acht miceartays iagrialoverriHor egarhylef B8
6,753 124 B35S and US 6,511,849 (Wang), both of which are fully incorporated by
reference herein, describe methods for making microarrays. The microarray is
typically formed on a solid support by immobilizing one or more primers at a given

address or spot in the microarray.

[00142] As with the amplification, one or more members of a family of primers
may be included in a single spot, allowing for detection of a number of different

variants or isolates with a single spot in the microarray.
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| abel incorporated into the capture nol ecul e. Thus,
hybri di zation is nmeasured by a decrease in signa
wo rz(mmlampnrti cul ar spot in the mcroarray. [OORGL$HGHi0e000027
ent ventl n 0, contenmpl ates m croarrays
[0&1 r por &t F}’rﬁ’ﬁg]&)ﬁ'@ ﬁoc}?dj{eécrﬂ}efiﬁ’b?‘ée 510 vty @ﬁ&hoéﬁ@f
deRbtindBASEHMED Qﬁrﬁs 5 orRAONI s s thO I%E%E dﬁsc&%@? hdrbth by

one or nore spots In the n1croérr
alsosbewised turvaigethoilsioaktecaysimagn eh idivegzanAokies (HSani HbN1
qlcrg$rra s are known. For exanple, US 6, 753, 144
Pps %8nd US 6, 511, 849 (Wang), both of which are
fully incorporated by reference herein, describe
[00t44]0ods fAd50 prokdnig ceméﬁ@w%é@afé kitd Bﬁcdﬂlﬁél‘éﬁﬂ EQ&I kabSs
typically formed on a solid support l'izing
CogRESIAE appireer gy flepsriBedyaboye gid ntruetips éysiemctls@ otfluenza A &l5
] |f| i on
or PESRAVAERBL in A BAE] TS potbdher i AR L 3B Rt D oo
hetein.a single spot, allowing for detection of a nunber
of different wvariants or isolates with a single spot

m array. 34 006/ 132601 PCT/SGQOOG/OOOOZ?
[0"[‘*8@43] Al W?be‘aﬁff}{‘isﬁ%fe%v&éﬁelaé% Iy deospRyvied g refeenee
in vitro nethods of detecting influenza A virus H5 or
EXKNPIIFR®! ates, the prinmers described herein may al so
be used in vivo nethods to detect or inmage an
i nfluenza A virus H5 or HS5N1 subtype infection.

[0¢ttPla4] Rrperipenis wierd peroomed pp Rt bextzacteddiars epgs and from

S rlbed
R VR rmBRE SRR EPRRIC B oRoll e ReL S
homb gdidt tismind, ppeled brgans diglde sputing, dedlsairing gnﬂﬁyﬁﬁaﬂ@ﬁgeal
any of the methods described herein. [00145]
nments referred to herein are fully incorporated by

reference. EXAMPLES [00146] Experinments were
[0®RI7]OF M gxpiplNA 1908kt B5  FUVidPIMERAS RS H5o¢md )ik ﬂ?'?]smg

clinical sanples including allantoic fluid, cloaca
GekRasad Beteetion Bagfrsn  honpgeni zed ti ssue, pool ed
organs, bl ood, sputum stools, urine and

dﬁy%gphar . ir

[0 Det €ct o%ﬂgrﬁ I1§%B|an$§1 5%}191[09{?%?@% d% andgﬁ-ﬁ{ﬁl lﬁgueﬁbza

virGedubBaedib MeiEN1] on Pl atform [00148] The following is
a general protocol for detection of avian influenza

[Od/ ’fiQEllS st P}te}{&%um/& isl_lgxl}léldcted from samples according to the

manufacturer’s instructions, using either TRIzol™ or RNA extraction kits (Qiagen).

[00150] The first-strand cDNA synthesis is performed on extracted RNA using
the relevant reverse primer(s) (2 pl of 10 uM stock) in a 20 pl reaction volume. A
first round PCR reaction is set up using 2.5 ul of the cDNA reaction, containing
cDNA product as template with relevant forward and reverse primer(s) (1.25 pl total
volume for each of forward and reverse) in a 25 pl reaction volume. The PCR
conditions are set up as follows: incubation at 94°C for 2 min; 35 cycles of 94°C for
10 sec, 50°C for 30 sec, 72°C for 1 min; followed by an incubation at 72°C for 7 min.
A second round of PCR is performed using the product of the first round PCR (2.5 pl)

as template. All other conditions and reagents are the same as for the first round PCR.
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[00149] Cenerally, RNA is extracted from sanples
according to the manufacturer's instructions, using
werhes26TRl zo1TM or RNA extraction kits (Q agergT/SG2006/000027
00150] The first-strand cDNA Sé nt hesis is perforned

015U x ¢ r ackheopregysts efithesecondrquaf Ridnere paglgsesonyy 1.4d0 24H
reaction volunme. A
ag%ﬁ %ﬁg%ggamgékﬁﬁgg%]P%ﬂnﬁgkgét up using 2.5 | of the
cDNA reaction, containing CcDNA product as tenpl ate
[06452) r el Eosweyert fhaabeknasthblishedraser pundesiwliddtior2hat one-
vol unme r. e forward and reverse) in a 25
roqn(a 3?&3%{}1}1%? ﬁ%‘ t%ﬁ’édei%?fﬁ% Oconditions are set up as
follows: incubation at 94C for 2 mn; 35 cycles of 94C
[00153] 10 386 abSRRT-PCR3GofREL WZSZ&rfo%eauﬂh@ RNk iR

by an incubation at 72C for 7 A second round of

fromcm HaNpairalosolete d@@ivefbfr@mﬂpﬂmaooa;} ThedoHowing & rimer
setg) gi%c(t&} azg r)st th?ﬁ-lel& ggqpé \%r% ué%ﬂr'l )né ;fﬁ : ?[Q Tﬁllf" s and

ane as roun PCR. 35

g1s)ﬂ@}15®116141{3 ZQ%SAHEHiN(H@ﬂGé&{@QXFHSNGHZIR;l@) 'gBﬁFMMlEItPS
é;he seco PCR are_anal ysed on a 5to02 %
g BERGER0E; (€ wwmaﬁ eIk HHATEHATRES) [ 00152

gls!d@‘ﬂﬁm 3P dnd }?@1@3&)' @Q@@aﬁ‘ﬁﬁﬁﬁuﬂ %?é?ﬁleH%R

val |dat| on thnat one- rouﬁ I cl ent
(7)fgmAf&ﬁhéHﬁ6hfmr{d@%Bﬂ{5mﬂé1(ﬁb;c(»%)sgmm@mwaF andl was

. Si ract from H5
eisRE SR Bk B kb Hthratieataizes tom 80 phel i 30y 265
bp W%MS@E%%Q% Qal 63 eg% Eti{d) rﬁ THe S8PRHMEHBIHIEFere
(1) | SAF N1H1 and |sA H5N1IHAR, (2) gi sAFH5SNLH2aF
runemuag b ¥ramasnee paRind(dgualjredsHe it bromide glamim-BAIMBRN
Ihéﬁg gi SAFHS5N1H2aF and gi SAFHSN1IH5bR, (5) gi SAFHSNLH3F
dlgisAFHSNlHSaR; (6) gi sAFHS5SN1H6bF and
gi SAFHBN1H8aR;, (7) gi sAFH5N1H6bF and gi SAFHS5N1HIOR;
[0Q154] gi s AFblabibtidak thagbnsigiveABHhl4d3dyC Raclibes wiipeldt ot serial
fra nt I zes were 189 , 148 b 306, bp, 265 b
aitaed g it G50 Diser B> AAEa8 S ppliPus b iid fieurns)
weRI PR fol 88 PRORYRESFIRES 3 foU) 18R 3 1d 7220 RIAIRS Pedbimdnd

vi'sual 1 zed by et hidi'um brom’de staining, as shown In
usifg §Aing @35 ng (f(ﬁ)lm}) STeg, @éBengn® g andh@. 54 nétemiplate yresfectively)
1nd%ca§eat¥atttflee gﬁg rs?cl. Wé? {nggg éleé)rl(nﬁr% 8f %16 éx}vengo? %ite 6%1?32’[1\%
altlamgh She(hgtiviey Baries\¥ependpey drOhEBeimerd@sel & PHhes sdtéB ahd ss
3 to 5; Ianes 1 to 7 are_reactions perforned u3|ng

Werggnorg. sgnsfl,tgve B@me()seg6 yépldegl apsignifjcar amg)u:atmf amplifie
prolPE ALt a E&ﬁ;ﬁ&@tch;{@ég@tﬁ%dr AbRALS el 1hfiCe Tiffre 5).

reactions using t i'nve
sensitive,
[00155] Example 2: Detection of Avian Influenza Virus H5 and H5N1 Using

Real-Time RT-PCR Detection Platform
[00156] The following reactions are performed in a LightCycler™ instrument.

[00157] The reaction master mixture is prepared on ice by mixing the following
reagents in order, to a volume of 20 pl: water (volume adjusted as necessary), 50 mM
manganese acetate (1.3 pl), ProbeNPrimer mix containing forward primer and reverse

primer to a final concentration of 0.2 to 1 pM and fluorescently labelled probes (2.6
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al t hough the sensitivity varies depending on the
prinmers used. Prinmer sets 3 and 6 were nore
W@ emwsiltsieve, and primer set 6 yielded a signifiP@R$G2006/000027

a n f lified product, even at a tenplate
if ety e AR Masthohhy rieniog Prehes (1. and. wihicH agaieenssyfter
] 2: Detection of Avian Influenza Virus
nuEl_l‘léth%g alI}lS@él\&l{%léeie'ng Real - Ti me RT-PCR Detection Platform

00156] The follow ng reactions are perfornmed in a
[001881t Cy cTdie ToAckinss aratrentferred ©Q1458 kafileryrtebastsuablerfstuge in
1 X e ifpre ed on_ice by mxing the foll ow ng
therrqe‘&é@ﬁ?fi n %Hﬁge,xt%teém trmplae ivgslded tqeach reaciion anb
brigfly UsttRfigRS S PR :
rlI )%, Pr obe%%l%’r ?ﬁig@rﬁ(ﬂé%aﬁﬁg?%a or rg?op)lﬁ%ﬁrrég blgorgga]m 83
(Tatdess¥-88 priner to a final concentration of 0.2 to 1 M
and fluorescently | abelled probes (2.6 36 WO

CT/ S&R006/,000027 1), LightCycler RNA
FORVERC - dRUSBHBYRIL (7.5 |), which contains

butfer nucleotides and enzyne. [00158] The reactions
CysglecProgramlataed t(oValuass cap| |l ary tubes suitable for

Cydee in the Light{QyclerTM 5|1 of extracted RNA

ArnhBeRIMbde | s added Nenecach repction and briefly

TefifRiAtuké T8Feets' Ne [Fedhfdiefi€act i ons are run using the

Taldel T®@M NG progransg; (Tabtesp-8): Table 5: Program

Al s

e IE T o7 e 0o D e
Toqhghiﬁqﬁ-mté_@gz_siol =) VOO CT—roiTT ’ ¢ 3
I=ra et “M 61 I ncubation time 20 mn TC

Tt

Seqqnday; hargst TGt o (®s) 20.0 Secondary Target TC 0

StegtSige &C¥e (C) 0.0 0.&tep Delay (cycles) 0 Acquisition
SteptddayNgyeles)Tabl e |82 Program P- Denaturation Cycle

Achuisgioadiédt a Val ueNodeycl es 1

Table 6: Program 2-Denaturation

Cycle Program Data Value
Cycles 1
Analysis Mode None
Temperature Targets Segment 1
Target T°C 95
Incubation time 30 sec
T°C transition rate (°C/s) | 20.0
Secondary Target T°C 0

Step Size (°C) 0.0
Step Delay (cycles) 0
Acquisition Mode None

Table 7: Program 3-Amplification

Cycle Program Data Value

Cycles 1

Analysis Mode Quantification

Temperature Targets Segment 1  Segment2  Segment 3
Target T°C 95 50 to55 72
Incubation time 5 sec 15 sec 13 sec
T°C transition rate (°C/s) | 20.0 20.0 2.0
Secondary Target T°C 0 0 0
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Anal ysis Mode None Tenperature Targets Segnent |
Target TC 95 |Incubation tinme 30 sec TC transition
W(Datloe/mz@ms) 20.0 Secondary Target TC O Step BIweG1od/000027

St ep—Pel ay ( vel ac) 0 Acgui-sition Myde Non

e rogram qéﬁm i £icaf-Don oycl@0Pr ogr am Pat a

St@(PalpﬁﬂaY(WLqus 1 Mdalysis MBle Quantif@cation

Aceispondylade Tar get NoSe nent SinSlegnent Nomegment B

Target TC 95 50 to55 72 Incubation tinme 5 sec 15 sec
13 sec TC transition rate (C/'s) 20.0 20.0 2.0

Tagﬁcgg%rym'ﬁa@gﬁ;ngc 0 00 37 WO 2006/132601
Step size (C) 0.0 0.0 0.0 Step

Cﬁé%gﬁ%%zﬁg) 0 %l Acquisiti on Mode None Single

fre—tapte L L ing Cycle Program Dat a
CYCE Bin Ovel ac Anal \/cl s—Myde None Terrper ature
Anplysisdylede e{:pmmm Nong get T 40 | ncubation tine 30
_wagﬁﬁl onS(f@l_t(lCI s) 20.0 Secondary Target
Tampet T°Gt ep Si ze (Q)40. 0
Incubation time 30 sec
T°C transition rate (°C/s) | 20.0
Secondary Target T°C 0
Step Size (°C) 0.0
Step Delay (cycles) 0
Acquisition Mode None

[00159] Example 3: Detection of Avian Influenza Virus H5N1 Using Real-

Time RT-PCR with various primer sets

[00160] Real time PCR reactions were performed using the 8 primer sets
described in Example 2 above. The reactions were performed using SYBR green
fluorescent detection kit, in accordance with standard protocols and commercially
available reagent kits (Roche). Figure 6 displays the amplification products obtained
for the reactions performed with each of the 8 primer sets as visualized on a 1.5%

agarose gel stained with ethidium bromide.

[00161] To confirm the sensitivity of the primers using the real time PCR
protocol, amplification curves were generated to monitor the production of
amplification product. Results are shown in Figures 7 to 14 for each of primer sets 1
to 8, respectively. Melting curves of the amplified product were performed at the end
of the amplification reaction. Generally, specific amplification products will have a
higher melting temperature than non-specific products, and the melting curve profile
can be used to confirm the specificity of the reaction. The melting curves shown in
Figures 15 to 18 are indicative of discrete expected amplification products. Thus, the
primers of sets 1 to 8, when used in real time PCR reactions are highly sensitive and

specific for H5N1 isolates.
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Step Delay (cycles) O Acquisition Mdde None [00159]
Exanpl e 3: Detection of Avian Influenza Virus H5N1
waizioag3deerl - Tinme RT-PCR with various prinmer sSBCESG2006/000027

00160] Real t PCR '
(000831 o pribvienple dt Beteqliatol HANT MRSt gs s o g et Seriples
usmﬁé%-é?%sl?fﬁﬁ’@ R@&Jt:‘bhrmd usi ng SYBR green fl uorescent

I'n accordance with standard protocols
and commercially available reagent kits (Roche).
[00F63Lir e 6lldi mﬂoa;mqeméﬂmmimm et pepassefl vBIDE PEMSH e d

(dessibed dvgTE Bxred) ghed oA g 1 e G- Ul €Fh,
gengltamdddyutﬁb b7 Qb Silax EQ&%@&M viffo GOMcHplidl i}@teﬁe(PS‘bﬁlega, UBA).

primers using the real tine PCR prot o

Theagopkérftiatian obpurifiad ianseuthed RPbh syagaepsusd By rﬂJ?Qﬁg repi BNA

uction
quagﬁtél&ﬂn F%gg?tgiﬁvggo@il S%Zaécg{éngg c‘ﬁﬁﬂfoﬁm ofﬁzﬁr\g}( b3 ;treaﬁgc‘?lbed ‘o
RN, wére phsfatddieldyplidded. t i ng curves of the anmplified
product were perforned at the end of the

anplification reaction, Generally, specific

[Ooaﬁﬂ] i fi canl ohRPAHAssd il 33 Phsggetion mlﬁﬂgﬁse‘ﬂﬂ%‘ih? Ong-Step

rev%? Fl%s%h ﬁc?% {9}{’@ (?[Qg\és?é}ﬁ ggfag«gén %&%‘Aﬁ%)ﬁg%lﬁ?{lér}?nﬁl sepemﬁc

prnii@@((ﬁe‘t 63 Uidibg ﬂfe fohewing PCR oyele: PARC fuel 10isag followedkby hbereles
ur es

of: Biutar dt a1 REaDisen a9 Gade e | s gnd B Fflosd by 731C

for%%ﬁ[ Tk QiR of MIEPCR g&eldddﬂ mfa§456 Bp R WeRrek@@6d inonss a’:graﬁ)se

y sensitive an speci f for H5N1 i sol at es.
gelkl\lPQRQﬁ(bcﬂL@%@dre @eqne@@mmmmnﬁnpo@q@izww st xeroé,ucts

Det e tlon HSN1 | t
The s vistal Ge b amrisce RER R St B8 By ShEnRS L
speRffichi dBebEIIG] RBA @55E6304).usi ng pri mer set 6
(described above in Exanple 1) in gel based assays

(00406 s Elp Pasvscp v R anethom P oSy s p s used as
dest(:}:> B@c{%@ge?@@pa@@ GithREGIL §té}5 R@’[P@Iﬁ n{é‘t'ﬁddf 'I%Qults showed

Fanscri was neasur ed R boG een
bothjgsteink &IOIrIOWe]_d éagerre Figowd 2070 gwn-stmﬁald ahk (@mﬂaw)) The

dilutio [ t t
irscppr e wiashe Lo it Qe (RehER T ny)
and ERfbdrMle MsSiaHBR AdRicDE] (HQONEEC PindRtatin® ¥@Ia$ Sensitivities in
transcription (RT)-PCR system (Q agen, Germany) wth
tertk of BigRdtiandwevédandhe pye ases. (set 6) using the fol | owi ng
PCR cycle: 94C for 10 sec; followed by 35 cycles

[00166] For Figure 20C, amplification of RNA standards (indicated as a to e)
are shown. The x axis denotes the cycle number of the quantitative PCR assay, and
the y axis denotes fluorescence intensity (F2) over the background level. The non-
template control (NTC) is shown. RNA standards were as follows: (a) 1 x 10° copies
per reaction, (b) 1 x 10® copies per reaction, (c) 1 x 107 copies per reaction, (d) 1 x 10°
copies per reaction, and (e) 1 x 10° copies per reaction. The insert graph represents |
the melting-curve analysis of the PCR products. Signals from RNA. standards (a to e),
and non-template control are shown. The x axis denotes the temperature (°C), and the

y axis denotes the fluorescence intensity over the background level.

39



of . 94C for 10 see, 50C for 30 see, and 72C for 1 mn;
and lastly followed by 72C for 7 mn. The size of
W@ hios/1826R pr oduct was 456 bp and was resol ved P@I/8GHi06/000027

[00TRAAT | miTioRetaplii SRPeBioIOIL (B e Lo SeRERr et
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(Invitﬁgeedl?éb agyl QRsarp YiraidliAe lmé@rc (Qnaen. Sipspany) erers g to
conparabl e results were achi eved (Figure

“%?@;{EFI% né@'f‘%r?ﬂsequal sensitivities in terns of )
detecti on between the two assays. [00166] For Figure

[00266] anHor Figuad | BNPael RNpitsathel agsdis ¢f andplifeation aﬁsealaﬂm

h Th
diluiien gt berbs e saadey TR deney SHireSuB Y s
Rlbérégl}é%ﬁ RIEE aﬁﬁltiteﬁb?ﬂéé t &{ﬁ-?l)lsm R'NA berRackain unshtb@\tﬁhd

ate co i's shown. RNA
of isfeand aggi STMﬂncm-‘ampﬂa:bd: bamml (s(tcar)le Wai@r)l@gnchmje(b@,s “NoEE”. The

i B e B P B35 AR 1 kO
reacidd], gﬁ")e 3h 1% ﬂ{gfboﬁfé@ @ﬁre@&fonf @ase4)anx I(T’htbpie(ﬁﬁlr teagtiomph
repr sent's the melting-curve analysis of the

(1anprs¢au<ctos cogiegypeti reactioplaag) 4 aHY £PBIES Pet EeFtio, arg langrfd 1 x
non- tenp al.e CO
tcgp}sgp%{tra?.c iSpcgn (La%a 8?%?( ﬁ)hggﬁ} %Zﬁﬁé:ngé' TRE’?BP&Q@NAH?
estiflatédrte 56 epsiexinti@n iz 0 eupies péraedmiokgr ound | evel . 39
V\D 2006/ 1f 2601 PCT/ SG2006/ 000027 [00167] To establish
speci fi

[004BBLL | hanch RS tSeciic iestion RETaN pepe tBfberrayips
%ﬂg?én%?ce WH ?ﬁ&g oBBNREG): s Sk ANEa 1§ﬂﬁe@z@ a ﬂfuse:ﬂ@lérfee n e m

es o [ uenza A Viruses

15)Hgs|\m)11 mewmm distdse vifius G3BY, lanﬁﬁé) (N@\J}Iﬂé{% %%N&r%ﬁ”%z and

h
DR S RO Y VS RAY bRt iy
Ma[a%r@igeﬂh& HSN?arﬁﬁdth:EEolat@%}eraﬁfbv@eéaimhé\/])epdrtmoIK/I n|

agen, Cermany) according t manufa rers
Veﬁengwgél hoéﬁ%’ of [Tpti B gy ni P FItE #Rfle P Negatiys.igpals a@moef%SNl

1soltaE: anc? W 150 &Bﬁ?édnftﬂo g&é’c&?‘ euQ:f hseni ally diluted in

ranscr Si ng ed RNA (lanes 2 to 8)
msasured by R boGeen RNA quantitation reagent and

[004F8] RNAAaxtat af:l%dﬁeﬂd sample$ eompprising eiling wngmdisH$ReEt @ges
ﬁogg,fg]g%%{;s: glq ls%g\%h s ts Es%iatéds ttrglgll\hgtn%ta%d)l\/lélﬁysm during
the 2004 to 2005 outbreak were tested for H5SN1 RNA (Table 9). Samples ranged
from pooled organ tissues, allantoic fluid, cloacal and tracheal swabs, yielded positive
results with 100% positive detection for allantoic fluid and pooled organs (Table 9)
verifying the sensitivity of this RT-PCR assay. Viral culture isolation methods were
used as confirmatory tests for all positive samples (Table 9). Homogenized tissues
had the lowest detection rate of 40%, while cloacal and tracheal swabs detected

66.7% of the positive HSN1 samples. This variation in detection could be due to the
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viral load is indicated by the number of copies per
reaction: (lane 2) 1 x 109 copies per reaction, (lane
W@2008/126008 copi es per reaction, (lane 4) 1 x ROWSG2006/000027

copi es per. reaction (1 ane_5 06 [ .
diffyrenicaReiAncies IQW@aBWﬁ sebass) Gofh s Sigrent SRBPIES AP slgpioie
ﬂuuz %ragnc?ﬁs hgt‘%ig SRRk feﬁ%fdr BN 1&!@ FiA(lIe&S’@r}% dndldetectidd

pies per react on estimated to be
amoﬁh@nh@smmése(rfyxb]]s% 106 copi es per react| on. [00169]

Panel B depicts the specific detection of HS5N1 avian
|nfluenza Vi rus i s. of different
Q ih 1 Vaecd108 3 SR A ne IrQm g an

as wel | as NeMstl e disease virus (NDV, lane 16} TFhe

SankfERNType3N8, HON2 and  NDV | SpEENsvivalr b | YoTust ed| N RT-
field sgnplSeardy tlheNvstheri nar yculssear ch isplt¢ t ut e, PCR

ALYRSBYST 4, VielamroN3 and5gI7N5 | solsats8s wer e HsiNdvi ded 159/58
Flufdhe Departmsnt of | Veterinarly Pathol ogy of Tottofi

the non-tenplate control (water) are
[[00170] A tot al of 14p fiel d sanI es conp i sing

l(l’ln\l\ anrl [ ETaSa¥al nc—lu—

cmﬁ’é&iﬁ ‘Wﬁgﬁﬁ] an.| Negagi ve 51 gnglas Trpm pNIHONL  10/43
s

i A

& +-Ot i RETTS be ard
HPWBW d\ﬁ‘@ {8} 50| at ed(@r om Vi etiwa% nd MH aysi a H12
Tisshgring lt he 2004 tio 2005 outbreak wereltested fot—HSN

PodRA ( Tal MaBysia Sanpl es 3Rangefl FRGH pool eé{ﬁlgan JbiER)
Orgahssues,| allantoic] fluid, cloacal and tracheal swabs,

yi el ded positive results wth 100% positive det ect| on
[00M@N] al | alntami affoid toivelidate theqmired:s ﬁn’ganéiv(emmt)ge gymples from

thedirinamect vordron bt et e i O R A et
ancf Bshi sBerve@Jtﬂat @1‘83{5}11 VEisaRRkssived AbleqpSiner 440 @@amted?ﬂve

tissues | owest detection rate of 40% while
outaif Giave @bslaijﬁNécshmalesmllgéh@@th@rcmgaer ssEontygsnagqldo detect

thr g(fﬁt ta% )ége ﬁ ?ﬁfﬁ, aill tggc\(/}g% \I@gé 8}?11111&13 4&5A6Ld Mein are

moRGEhSERO 96d 8RN0 ddtectdidak gosifive efiples withimzeriviralload] RNA
recovery fromthe different sanples, with allantoic

fluid fract hav th h ffi
[0G43&] reco{}b]i?‘;g‘%%??& iR A e Y
detgét av@?fﬁ Ehz%r\flﬁlfs R @th'tcﬁé !ﬂﬁﬁi’tﬁ‘&:h&kbi@%ucks and

ype sanpl es Sanpl e Type HSNL vi raI
muwmsiubsa\aam 1 t&d U). cRensURisbowe e tdgtestions of A1 prign influenza

o IR T Ok I

detected (lanes 3 and 4), which could be due to inefficient RNA extraction. The
H5N1 positive control is indicated (lane 5). Panel C shows a comparison of an in-
house H5 primer set with new H5N1 primers. The in-house H5 primer set detected
three out of five positive samples that have been confirmed by viral culture isolation
(lanes 1 to 5), while the H5N1 primer set detected all five samples (lanes to 11). The

same batch of extracted RNA was used with both primer sets.

[00173] Example 5: Detection of H5N1 and H5 Influenza A Virus using Real
Time PCR and One-Step RT-PCR Reactions

[00174] RT-PCR experiments were performed as desctibed above using both
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Swab Honogeni zed Vietnam 12 10/12 H5N1 4/12 Tissue
Pool ed Mal aysia 32 32/32 H5N1 32/32 Organs [00171] In
W(amoe)ﬂszasnt to validate the priners further, fiRE€I/SG2006/000027
the Vietnam set were then

| f
RGO T SRR N (AL UETe MR o 1AL

ln$§,t0_tr§f[ggr15&pmkms showed that the HS5N1 priners
descri bed here (prinmer set 6) detected five out of

five positive HS5N1 sanples while the other priner set
[09117@] mandgegrimenid deecting HANG asalithe d6llawing plifiegsatediddted

ofhs RSB R0 el BRI S0 R RO e

(I(S)eg‘IMEHSNANDaF aBFisAFHEN 1 NoaR: (1ﬂP§l&K?H5NﬂNﬁmuﬁ& 21,
efollovvln? data is deglcte Panel A shows the

gl%ﬁ@ﬂ%@%ﬂ %EAFJKI?I&H\I it angegisAFRPNIN34R:dAB )kl | ant oi ¢

I 1
s A O AR 1 SRR R T
giSAFHINR 2R ; (1 5)uss AFIGSIN e4atoai g;:i&@FEISN$N6%Ié t((Ié 2{1:3 1to
e re
ngCA?Fﬂé@ %@%ﬁﬂﬁ%ﬁélﬁﬁ&f@ﬁ%&wﬁﬁww%m ci ent RNA
g1s(@2§tH5?@1tN’PdR (T8)is AN PosiE aaee%gzszﬁﬁmh bar! (19 cat ed

C shows a co rison house
glﬂz@fiﬂNlﬁé&waﬁ gMAFHiM!/NI—Bm apd (209 s AFEREN INE(abusd H5

QTR “HE e Phueh GRort Seativety 10 B 3L brooa bo. 111
bp] 308 164, 4am bp(1155ps 344 519 138.bpWMid ) t2|7'13 bgﬁha 193 bﬂeresp%@ﬁvdy

detected all five sanples ianes
The apphified produets sresirurien avk8 % QEH5% agarq@gtghl fmdl Vnmahs@i lsy

S
oS g, B4 00 gyt 1y s

nopEMSERCosIrdoBepxtivelye real -ti ne PCR protocol and the
one- or two-step PCR protocol. Exper| ments used in

OV, o FERE 2517 Sitegh bl o TS PERa e G Hepe
pritrieeséid geP®; refpetibily. SEdatergieof Kifhreg 23-ABHBMENAGho @8 the
AFHSNIN3aR; 10 I SAFHSNIN aF and gi SAFHSNLNGgR;
am%h%a TnSAR9ER ﬂr@#‘ifﬁf %ﬁgar&cgmﬂsmwmcowzsratwns of in vitro
traflcPiAERNIN&s 128 q3ag ISEA @H@ves&éﬁ@% LR the
gi SA aF an

and gi SAFH5SNIN6GR;
agarose gel visualization of the PCR product.

[00177] Similar real time PCR experiments were performed using the
following primer sets directed against the HA gene of H5N1 subtype: (21)
gisAFH5N1HOF and gisAFH5N1H11cR; and (22) gisAFH5N1H13F and
gisSAFH5N1H16cR; and the HA gene of H5 subtype (H5N1, H5N2 and H5N3): (23)
gisAFH5H1aF and gisAFH5H2aR. The results obtained with sets 21 and 22 are
shown in Figures 34 and 35, respectively, and the results obtained with set 23 are
shown in Figure 36, where a. and b. are the results for HSN2 and H5N3 RNA isolates,
respectively. For these figures, Panel A shows the amplification curve for various
concentrations of template. Template used was in vifro transcribed RNA for H5N1
and H5 subtypes and RNA extracted from field samples of HSN2 and H5N3. Panel B
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gi SAFHS5NIN7bR; (15) gi sAFH5N1NdaF and gi SAFHSNLNG6gR;
(16) gi sAFH5N1INdaF and gi sAFHSNIN7bR; (17)
WQR@AESBSNLNSGF and  gi SAFHSNINZbR, (18) gi s AFHBINUBG86/000027
and gi SAFHSN1IN9aR;, (19) i SAFHS5N1IN8bF and
shejivs e SN g med caife Jng d’)angl srrenamlimgaygves and Panel D

shn® ACTRNES 25 g IR AR BRAREF The Saffia ey el

geﬁcfrételd msmg'ﬂ&b bightCybfer bpftwaré bakyd @ndS 1 %2QB§, which are quantified

res ivel i fi roducts were run on a
anPuﬁS ﬂ?vziroé%néﬁg:}eéw‘ééfangﬁé?w sual i zed by et hidium
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oY TR 3T R RS AL B8 B,

redd@iof wérepRefoEmédesingdkB IHS HAG ringkt sz V@igine 4RN and B,
standard curve for various concentrations of in vitro

respeetiielni seleserpgdabas. athe repiserergvisnainsd ppiag fei% peajose gel
Sta\%é;ua |§[gﬁugrﬁ%o4mﬁﬁsﬁgﬁw}l EEF %@@?8@1@7] Simlar real

time PCR experinents were performed usi ng the
[006T9]owi ndExpwipke6: Retl Tinte PER i tiagaisieg the Tagntn§é Peo laf
s N 1 subtype: (21) gi sAFH5N1IHOF and gi SAFHS5N1 H1 1
VYEM and (22) gi SAFH5NLHI3F and gi SAFH5N1HL6¢R, and

the HA gene of H5 subtype (H5N1, H5N2 and H5N3): (23)
[00180JFHS Hlamageomet & é‘ﬁ?@bﬁé@m Thenlresdbh mébbﬁ Imréqsal/ Aty in

sets 21 and 22 are own in Figures 34 and

the fodlpwing Q}’éﬂy L %H&ﬁ%@%&@(@é%b& gl efeldrharobe, éeﬂ of B Paineer,

LT N
mstee six fag gemed; mE&dﬁhdA\S&lhtm&sfiﬂml tarpraédoblea@wsé CapllrkéS. 2 pl
of KR JSRARITE pegs Sk epoanor &%ereer"%n?r'i eawdat %ﬂi@’%is

seéi)‘ﬂgs RN% @%ﬂ[a?i%g &drd p1988dfih %&o&ﬁ‘%@h ﬁﬂ
Panel WO 2006/132601 PCT/ S@OO 027 ows t

cymusn&ﬂ@an@grems vef cuhth Peblest 5 € & h‘otbs45t ¢yeleﬁréd>1tli’mgram 7.
curves and Panel D shows the agarose gel

isal i z uct st ami C
YS! | % KebDne PR\l {ERORRET b E ol o B b L of
deteatidgs "ﬂo dee B Hntiead oRubtyEpedns, ithd ﬁ)ﬂow&[g)ptﬂt& a@plifitation
vitro transcribed RNA standards. [00178] Next, one- o]

Pripigs Wessert2bons ABHCH 8l andues A FHS FilaRnalong siithghe Tagman
protR!RARG PR, Mo R Be 198 pend SELByb 115N, tHerofB
rusﬁﬁ% one-step; set s 17 a g%%% b ’ © glm]gapalrs
of amplification primers were used: (25) gisAFHSN1HTqF1 and gisAFH5N1H11cR;
and (26) gisAFHSNTHOF and gisAFHSN1HTqR 1, along with Tagman™ probes

gisAFHSN1HTMP2 and gisAFHSNTHTMP1, respectively. The Tagman™ probes

were labelled with the reporter fluorophore 6-carboxy fluorescein amidite (6-Fam) at
the 5° end and with the quencher tetramethyl rhodamine (TAMRA) at the 3’ end. The
sequences of the Tagman™ probes are shown in Table 10. Amplification curve
results are shown in Figure 44 for HS primer set 24 and Figures 45 and 46 for H5N1
primer sets 25 and 26.
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nucleic acid. Results are shown in Table 11. As can been seen, the NA transcript was
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detectable at lower concentrations than the HA transcript, indicating that the NA

primers used are more sensitive than the particular HA primers used.

Table 11: Detection of NA and HA Gene Transcripts using DNA Microarray

Ct Value
Sample | Primer HA H5 | Primer HA H5N1 | Primer NA H5N1 GAPDH
negative nil nil nil 36.15
NA RNA nil nil 20.35 34.36
(20 ng)
HA RNA nil nil nil 35.71
(20 ng)
NA +HA nil 41.93 20.37 34.80
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116 gi SAFHS5N 1 HTMP 1 840 (HA) 6Fam TAT GAA AAG TGA
ATT GGA ATA TGG TAA CTG - TAMRA 117 gi SAFHSNI HTMP2 854
w@ Op/18%6am TGG AAT ATG GTA ACT GCA ACA CCA ARTT/STID06000027

- TAMRA 119 gi SAFHSNI NTMPI 492 (NA) 6Fam AGT GCT TCC
REAT(IGAT GGC ACC AGT- TAMRA 119 gi SAFHSNI NTMPL 492 ( NA)
ngd &eh) AGT GCT TGC CAT GAT GGC Joe |ACC AGT- TAMRA 119

FGITROMSHEN NTWRS8 402 [ NA) JIOEB2 AGT GCT TGC GAT GAT [GGC34.80
(b0sfgBHY ACC AGT-BHQ 1 [00182] Exahnple 7: DNA

HMnggarray EBohg Priners J@PPA83] Particujeayq primers 9414

( e.ntion.vvere used in a DNA mi croarray
‘? pnl X, Singapore) to detect RNA from H5 and HS5NL
@s. Briefly, Various HA and NA pri mers,

) fl r‘QJ | y HS fa_l AFRESH-aF And Ao ACLIELID A M) [l N

UATTU 3IDI_\I IUILUI\}, 1T JTNL

(gl SAFHSN1H2aF and gi SAFHSNIHAR), and NA HS5N1
(gi sAFH5NLN2aF and gi sAFH5NIN3aR) were i mmobilized on

[0051 8%?' i d E‘bé&lgzﬁl%% - (KeAP PRS- PER Mo LusiR®Fiet Toign i Frobe
The m croarray was then probed with

Sys‘&anple NAor HA transcript RNA, or both, and bi nding
of the probe to the priner in each spot in the

[O(T‘(I]S%ﬂ)o‘r’lr r%ﬁﬁ\?@%r@% gtn?gt ran%}é%}%red Fg'ilnlfrkéd% ﬁ%gtg:@ton ice

probe to nucl er ¢ acl I'ts

by adcﬁngham followiap belel:112.Anl 682X lrantiFeeT, Piobe RIAPCR Master
transcript was detectable at | ower concentyations
Mighlagd B rfamaéd pﬁfner,. I lélé’cf 1AM pgtterserpsiongs, 0-5 pl of 10

AT A TR A AL
and'3-813 &F RN&‘[ 15’[9 “Qgﬁdcﬂéd%ﬁ%é PlumEtwaydde ugzmlii @l using
Primer HA H5 Prinmer HA H5N1 Primer NA H5N1 P

RNasgfice weteni [Theirbactioh t@®s 1sre placardNA the totayiof apABIS” gyclas
. (20 n) HA RBNA nil .ni 35.71 + '
insfygingty ap cyed ys o gy 6B T BB ot i,
transcription); 95°C for 15 minutes (hot start); 45 cycles of 94°C for 15 seconds and
60°C for 60 seconds. Data acquisition step was performed during the combined

annealing/extension step.

[00186] Real time PCR was performed using the TaqmanTM (Roche) system of
detection. To detect the HA gene of subtype H5N1, the following pairs of
amplification primers were used: (25) gisAFH5SN1HTqF1 and gisAFHSN1H11cR;
and (26) gisAFH5N1H9F and gisAFH5N1HTqR1, along with TaqmanTM probes
gisAFHSN1HTMP2 for primer set 25 and gisAFHSNTHTMP1 for primer set 26.
These Tagman™ probes are described above in Example 6. Figures 47 and 48
contain Delta Rn curves for results obtained using primer sets 25 and 26. The Delta
Rn (delta reaction) curve is similar to the fluorescence versus cycle number plot in the

LightCycler system.

[00187] To detect the NA gene of subtype H5N1, the following pair of
amplification primers was used: (27) gisAFH5N1N1aF and gisAFHSNINTqRI,
along with TaqmanTM probe gisAFHSNINTMP1 (sequence shown in Table 10 above)
or gisAFHSNINTMP1Joe. gisAFH5SNINTMP1Joe has the same nucleotide sequence
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RNA (10 ng each) HA RNA 41.68 19.82 nil 34.80 (200 n
g) HA RNA 38.95 20.97 19.74 33.14 (100 ng) + NA RNA
W@ 1@onspeo] 00184] Exanple 8. Real Tine RT PCR MtTi®G2006/000027
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£,10 ., MoDr 0. 25 anti Tect TM.RT M x, The
an g0 0riaft GG aECton <Rt Yioeg Soiamprimente: 47 gitiuied
using Mahake \eivba SRAFHENA NPV 8} HERFIBR 1 NEAEP LBe tr@s;%@twely
using RNase-free water. The reaction tubes we
ed in the rotor of an ABI TM cycl er |nstrurrent and
IO@ 188leq udihggd @‘f?ee?fﬂ?%mévﬁ‘ﬁ@ hroquprfarmed e ﬂmitllﬂ@i Ieactione m

t 15 m n
wlﬁ@kﬁ%ﬁ{cﬁﬁﬁgghfé@ﬂ'ﬁg ée%fdng?éq 1%05% S Wers S}lS %’6@6 fegetion
misire eﬂmnﬂnb actiobathix m:qmé@i/rdd e&rdesdrﬂiéd WBSve) Qﬁ%lgl'i Qm@RfJie:tsm]S

conbi anpeal i ng/ ext ensi on ste ea
anf@? Sqdcpyl §°‘1§é ﬁfS&F&E&%}&TMB ﬁﬁ%grﬁég &)W%bﬂ@@) The Delta
Rn%%§&§@h9&mm@ﬁh%ﬁ§h@§l To detect the HA gene of subtype
HoN1, the followng pairs of anplification primers
were used: (25) gi SAFH5N 1 HTgF 1 and gi sAFH5N 1 H 11
[0Q439] and Bxasipley?:SRakiZhune BT-BOR Mith o g i Rigman 8eyobe
SWe h TagnmanTM probes gi SAFHSNIHTMP2 for priner set 25
4 gi SAFHSNI HTMPI for prinmer set 26. These TagmanTM
probes are descri bed above in Exanple 6. Figures 47
[ocmo] A8 Ghe faldwlﬁgbtoaooann@y b¥ @Sed With ke AMI7S00 B 2901 cler
mer._sefs 25 and 26. The Delta Rn (delta
e DG UG | Broe icasioh B ILHER pHiondORetel. vor sus
cycle nunber plot in the LightCycler system [00187]
[00A®1get eclpn & H@HM R FealfioF HBE XSH?CG,HE% tH%]E&/}? N1BMoP Gne 25
pair of anplification prinmers was u

ul et ARHNENirgRthe fidloyvis@Edihipidsitg R theafolloging drilerTagnmanTM
probe gi sAFH5N | NTMP 1 (sequence shown in Table 10

RUEMEE & Frrai b s

Component Volume
2x QuantiTect Probe RT-PCR Master Mix 12.5 ul
Forward primer (10 uM) 1.25 ul
Reverse primer (10 uM) 1.25 ul
Probe (10 uM) 0.5 ul
QuantiTect RT Mix 0.25 ul
RNase-free water Variable (to make
up final volume
to 25 ul)

[00192] To prepare the PCR Master Mix for more than one reaction, multiply
the amount in the “Volume” column above by the number of reactions. Note: always
prepare at least 1 to 2 more reactions than actual number of reactions. Mix gently,
aliquot required amount into each sterile PCR tubes or plates and add Template RNA
(2.0 pl for RNA controls; up to 5.0 pl for RNA samples).
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45 WO 2006/ 132601 PCT/ SG2006/ 000027 as gi SAFH5N |

NTMPI , but is labelled with the reporter nolecule JOE
wakeop/Tampen) at the 5 end rather than 6- Fam PCT/SG2006/000027

Addi tionally, the TagmanTM probes npy be | abel led with
[00488] quenfrrstamthed B S H?Iaéc@d%éﬁ pregiem balowhe

3" end. Figures 49 and 50 contain Delta Rn curves for
rimer set 27, detected using
agmnﬁ&%%ﬁ%qg?gik%ﬁﬁmWI or _gi SAFHSNI NTMP1Joe,
Stepespectively. [00188] Phhemefess/e exp€ycleent was al so

ReRedeftRmiBehtRn a mul tipleg°c fRAGLIGA, |0 whichl two

HoPét&rEerem primer Sers|aReC faisamiV Y obes wer e used in
23@}{3%3%&1 o Teactiom T xture. 1he reac grgon X was

red as descri bed e primer| sets 25
708ed, . wi t h pr ok gg%fd ééﬂﬁé{" HPH\/PZ and

REDEHIGPRIS} FC cutves—are—shown in
Fi gure 51. [00189] Exanpl e 9 Real Ti me RT- PCR Met hod
usi ng the TagmanTMPr obe em [ 00190] The fol | owi ng

[006 ©4 ocol DH@WC%SIUIQ% stepis P?lré’ﬂn%ﬁum%@e §Pbyse cycl er

e

valu&e, prepare the PCR M x for one 25 gl reaction by
addi ng the follow ng corrponents in the foll ow ng

10033 e r Ay el @s%%@ %f%@#{s@zﬁ“ i atfony Bpobe
Sys%?m,y,&rlgmcﬁm]@ Forward primer (10 M 1.25 |
Reverse priner 1. 25 |  Probe (10 M 0.5 |

anti Tect RT M x O 25 RNase-free water Vari ab
[00(196] ek e Thgpfollopng p/r@tqgﬁlemax Be Q@dmﬂ[ goABDYS %orp?%’%efeler

maﬁuﬁ% Ji’%gfémﬁﬂcémﬁbgb lgtqt]g) m%e%t%ﬁ; @%ﬁ&gb ove by

the nunber of reactions. Note: always prepare at
[0018F3t 1 Imoa s’zieniﬂarles mésatiienisbe haiceapiepare thmHﬁBrMu:ffor one 25

reactions, al i uot re red a into
L BRI (o U comPOsa da e ISR e PR ot o RA
(2.0 1 for RNA controls; up to 5.0 gl for RNA
Tal@7P! R&dgents for RT-PCR protocol using Tagman™ System

Component Volume
2x QuantiTect Probe RT-PCR Master Mix 12.5 ul
Forward primer 1 (10 uM) 1.25 nl
Reverse primer 1 (10 uM) 1.25 ul
Probe 1 (10 pM) 0.5 ul
Forward primer 2 (10 pM) 1.25 pl
Reverse primer 2 (10 uM) 1.25 ul
Probe 2 (10 uM) 0.5 pl
QuantiTect RT Mix 0.25 ul
RNase-free water Variable (to make
up final volume
to 25 ul)

[00198] To prepare the PCR Master Mix for more than one reaction, multiply
the amount in the “Volume” column above by the number of reactions. Note: always

prepare at least 1 to 2 more reactions than actual number of reactions. Mix gently,
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46 WD 2006/ 132601 PCT/ S&006/ 000027 [00193] Program
the ABI cycler machine according to the program bel ow
waaiveasblt RT- PCR Real Tinme Program Step Par ane€E862006/000027

~Cycles Reverse transcription 50C for 30 mn_1 Hot
aliquetaequigsl amdugt it eaphysterile BCRitubrs oy plateipnd #dd Template RNA

t tion 94C f ok o1 e \ ng/ Ext ensi on 60C
(Z'QFD@:}S%M%ODFB 153]“) B&té @rc%ﬁﬁgaﬁx ﬁ’gér?b‘step is perforned
during the conbi ned annealing/extension step. View
[oonesp! t s prRpraheekABDéyokiphdchineaict@tingus iespraprdm@GElow:
val ues. [00195] Exanple 10: Real Tine RT-PCR Met hod

usi ng the TagmanTM_Probe System for Milti pl ex
Tabige et %BQR[%*M@AGP@RPP@Y%I | owi ng protocol may be used

00 or 79 avge
Stef) ot Feet Fi-Probe—cmbiiL 9%%{ “.“Eapaglagi:mttchagen).
Re‘égﬁﬁlfﬂ?fcr?p;@] st-er-e Sﬁ"@ormg}g{m -ttbe F‘ ice

~A— T A= =y —

2-S¥héﬁ’¢liﬂgF owi ng conponents in the fol % ng orlder: Tabl e
DenatRetéigrent s for RT- P(:%&S}fﬁﬁfdééi?c us| ng TagnanTM Syst em
Sonpbingihixtedsionne  2x  Q0AHE forébtse®r obe RT- PCR Mast er

HOW%AL@ the PCR M x f'\ps’g\qﬂyﬂéﬂmin 4 lmp; en—hy addi ng

Mx 12.5 pl Forward priner 1 (10 M 1.25 1 Reverse
primer 1 (10 M 1.25 p1 Probe 1 (10 M 0.5 1 Forward
[OOQOO:LTET 2D4th Qeddiditiab sttp iRevforaed puriingethe 2ofibhed) 1. 25 pl
Probe 2 (10 M 0.5 1 QuantiTect RT Mx 0.25 1
qustonGiPe sy FesuibY and ghgckdor amphlipatiom curyss (b vajugs
and%ﬁeluurLQsQl%] To prepare the PCR Master Mx for nore
than one reaction, multiply

[00201] Although various embodiments of the invention are disclosed herein,
many adaptations and modifications may be made within the scope of the invention in
accordance with the common general knowledge of those skilled in this art. Such
modifications include the substitution of known equivalents for any aspect of the
invention in order to achieve the same result in substantially the same way. All
technical and scientific terms used herein have the same meaning as commonly
understood by one of ordinary skill in the art of this invention, unless defined

otherwise.

[00202] As can be understood by one skilled in the art, many modifications to
the exemplary embodiments described herein are possible. The invention, rather, is
intended to encompass all such modification within its scope, as defined by the

claims.
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the amount in the "Volunme" col um above by the nunber

of reactions. Note: always prepare at least 1 to 2
woreeoe/13act i ons than actual nunber of reacti onBCT/8462006/000027

gently, 47 WD 2006/ 132601 PCT/ SG2006/ 000027 al i quot

requi red ampunt into each sterile PCR tubes or plates
W}&%ﬂl%%ﬁwgﬁe RNA (2.0 1 for RNA controls; up to

5.0 | for RNA sanples). [00199] Programthe ABI cycler

1. gg?gi@gﬁl@%s&?ﬂgiﬂ@ tﬁeosefglli@xCQBPgEgmb%& Tabl e 12:

Real Time Program Step Paraneters Cycl es
Reverse transcription 50C for 30 min 1 Hot start 95 C
2. f or Thspmwner of clgimsk whergincthe pymeneonsivésrpssantially ohthe s uease

Anpeal i ng/ Ext ensi on 60C for 60 sec [00200]
Ofﬁgiﬁg\%@?gl tion step is performed during the conbi ned
anneal i ng/ extension step. Viewresults and check for
3. anpThd preatd efielditr VeBerelaithy ptithesis theisbqedde of SEQER) NO:118.

[ 00201] Al t hough various enbodi nents of the invention
are di scl osed .herein, ny. adapt ati ons and.

ma .
4 odf\AERRTCORETINES 2 SR EeAne Pl AR AN ER B BRUEpRR A Virus
seq&%c\%né/g%idt e 163 ALABNAE subllod (W RREIMR s&ﬁfhéﬁ&%f SEQ ID

ge of those skilFed in this art. Suc
NObIfi.fi cati ons i nclude the substitution of known

equi val ents for any aspect of the invention in order

al | . . |
5 vy TG Qi EERHGRR Uk e B b et iGsRE

essBitiailylof eheSRffBenze 8NSRQ IBSNogmspnl y  under st ood by one
of ordinary skill in the art of this invention, unless

defined., otherwi se. [00202] As can be understood b
6. one Thxprimggof laim b whgrein '??ﬁ}t@lgﬁﬁap?%llegts?‘m% i5 the W@Xemce

Ofgpzﬁ@qglmmg_nbodi ments described herein are possible.

€ Invention, rather, is intended to enconpass all
such nodification within its scope, as defined by the

7. cl aThspridgr ¥Eny006oL 828041 ROT BtR00BNPIDIRT labRHAT | S
CLAIMED I'S: 1. A prinmer conprising the sequence of SEQ

8. ID I}‘Iﬁ% gfl%l%'er of claim 7 wherein the label is a fluorescent label, a
chemiluminescent label, a coloured dye label, a radioactive label, a radiopaque label,

a protein including an enzyme, a peptide or a ligand.

9. A method for detecting influenza A virus subtype H5N1 in a sample

comprising:

amplifying DNA reverse transcribed from RNA obtained from the sample using a
primer comprising the sequence of SEQ ID NO:118;

and detecting a product of amplification, wherein the presence of the product of
amplification indicates the presence of an avian influenza virus subtype H5N1 in the

sample.

10.  The method of claim 9 wherein each primer consists essentially of the
sequence of SEQ ID NO:118.
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2. The primer of claim1l wherein the prinmer consists
essentially of the sequence of SEQ ID NO 118. 3. The
w@eingaes26of claim 1l wherein the primer is the sm:msemwoooom
of SEQID NO 118. 4. A primer conprising a tar
11.annBhad primerseplaamcwherdinghe prmenis|thespgaensewf SES PNO:11S.
sequence, wherein the target annealing sequence
co I
12,007 8ol BERRPGHENSRIER O 11 HhrbR kit bty 20 ompriscs
us11$§ﬂp1&mer‘:‘se¢,ah6pﬁmm seescmpfisiag | y of the sequence of SEQ
ID NGO 118. 6. The priner of claim4 wherein the target
%aneaI ing sequence is the sequence of SEQ ID NO 118.
The primer of any one of clainms 1 to 6 further
conprising a label. 8. The primer of claim?7 wherein

tohe o{ el reb@rs@pfdn@f%reﬁﬁl@ Scﬁhﬁ)ﬂlsﬁ)@b secqendelH Y Uit BESE@ND
| a a col oured radi oactive | abel, a

a\gm% p2gEQ IDaNer111 a@d;ﬁF& 5 NG R, gae AESaith ors N IRere rgverse
Ipﬁl?l% 9 co apr}fzf‘rl | fhg %Qcﬂleg?e oﬁﬁm% fl P8 algc%x‘lf‘ec&'lﬂ&e forward

enz rus INn a Sa

Qi é‘dcﬁ@on@ﬁ&hgfa)&bqlgm&\@f drg e of SEQaIm;sNO e SEQID
RNA obtained fromthe sanple using a prinmer

Bising the sequence of SEQ ID NO 118; and
detecting a product of anplification, wherein the

wh fothe gfesé}{ceto@% Progis br %pllﬁéﬂﬁbhﬁﬁdi@dtéﬁﬁe preéfeabean

e presence of an avian influenza virus subtype HSN 1
av1am1rﬂmenzasamslsebtyp@sub‘t‘m WY hodhesamplai m 9 wherei n each
prl mer consists essentially of the sequence of SEQ ID

5 N0 110,149 0. P006( 332001 POTSERANGLAPRE e Ay oerse

er elrn riner
traﬁﬁcn&ﬁ@m NBtainkli8rond fhe biblegicel saoglcodsiyneanenat relesiens

L e
SEORYRGER N S, R66R GOTRE I iy Saipe LuaR IS o

SEQN® WO:H&i d one or nbre reverse prinmers conprising
t he sequence of SEQID NO 118 and one or nore forward

14 pr i ﬁ% 3 ﬁ}ag %%B%S\ifhnegeig s3id %%ﬂ‘f"ﬁng ];nc?gllxd &rs@ ftragégbing

are performed in a single reaction mixture.

15.  The method of any one of claims 12 to 14 wherein said one or more reverse
primers each has a sequence of any one of SEQ ID NO:94 to SEQ ID NO:111 and
SEQ ID NO:118.

16.  The method of any one of claims 12 to 15 wherein said one or more forward

primers each has the sequence of any one of SEQ ID NO:72 to SEQ ID NO:93.

17.  The method of any one of claims 9 to 16 wherein the step of amplifying
comprises amplifying by PCR amplification.

18.  The method of claim 17 wherein the step of amplifying includes a hot start.

19.  The method of claim 17 or claim 18 wherein the detecting step comprises
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NO 93; wherein the presence of the product of
anplification indicates the presence of an avian
WO pdobagsan vi rus subtype subtype H5NL in the seempb@2006/000027
dé&. The nmet hod of any qne of clainms 9 to 12 further
CIeGH PLIhEBA RS o peylanids gdler se  transcri bi ng RNA
obt ai ned fromthe biol ogi cal sanple using one or nore
20! eV armhs enetiid RS {051 f ;
SE0 | NG T GO BT 1 S Ao LR MRt Y5 e
cogprigesidgtegtieg by reabtime P&Rer se prinmers conprising the
sequence of SEQ ID NGO 118. 14. The nethod of claim 13

whekei ' ifyi and. said.reverse..tr ribin
210e 1 oA 2o e YR Bl Y kel b PREE ot
deteetinpodtitbh derytiensrodé haliad ﬂﬂu@@)ﬁh@re MhMe Rl BB Al eRAfe

r {TDI‘e re,verse prinmers each as a sequence of any
mog%eo%tt%% NO 94 to SEQ ID NO 111 and SEQ ID

NO 118. 16. The nmethod of any one of clains 12 to 15

2owhengi [ Ql faQL\Ar [ as the
sequoncua b ANt in e A IR yEE HERGER RS,
compprisifgte net hod of any one of clains 9 to 16 wherein
the step of anplifying conprises anplifying by PCR
I ficatign, .18. The.nmethad qof claim 17 wherein the
coftfRise o e pri Rais e e Sebapar Salfgrimpe
corpiidingtheiseqleatenAIEQMIDA@I1NE Ldhdehes itk REit et gt i ng
step conprises 50 WD 2006/ 132601 PCT/ SG2006/ 000027
hybyutigpg thegrisgerand shasesple; epd acr yl ani de gel . 20. The
nmet hod of any one of clains 9 to 13, 15 and 16 wherein

gq{;ﬁ) L . i ecting by real tine
det%%% 1&8%%2&1n§¢t ggrlgj?fr%fda@%? Igl&/her ein said detecting
by real tinme PCR conprises detecting with a detection
23.pr olbbe mathod@f glajth 28 vdpeinain thegirithdreohsiste nskeatiallyeof the
chi e at the 3' end. 22. A nethod of
Squéfceé)?isn Illﬂ%]ldjgﬁéza A virus subtype HS5N1 in a sanple
conprising: contacting the sanple with a priner
24.i nbhe ineted ofblatin 90 pIREin tHedirindis IRsequeabPSf SEQIDL he
sequence of SEQ ID NO 118, under conditions suitable
ngﬁg- hybri di zing the prinmer and the sanple; and
detecting hybridization of the priner and the sanple.

25. A method of detecting influenza A virus subtype H5N1 in a sample

comprising:

contacting the sample with a nucleic acid microarray, the nucleic acid microarray
comprising one or more primers, one of said one or more primers comprising the
sequence of SEQ ID NO:118, under conditions suitable for hybridizing the one or

more primers and the sample; and
detecting hybridization of the one or more primers and the sample.

26.  The method of claim 25 wherein each of said one or more primers consists
essentially of any one of the sequences of SEQ ID NO:1 to SEQ ID NO:114 and SEQ
ID NO:118.

27.  The method of claim 25 wherein each of said one or more primers is any one
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23. The nethod of claim 22 wherein the primer consists
essentially of the sequence of SEQ ID NO 118. 24.
wab@eeashod of claim 22 wherein the priner i s PEESG2006/000027

sequence of SEQ ID NO 118 25. A net et ecting
of thergepurnsesolSEQ HaNQige PFE MEND: 11 %ldsé;ffﬂg ngNéj-ﬂg

conprising: contacting the sanple with a nucleic acid
28. M O AANERYeidldiRrdahay %bﬁgﬁﬁhgaﬁﬁhﬁ{eaasafcﬂ%im&%ﬁfprﬁingghe

oné or nore priners,; one of sald one or nore primers
sequeanpof SEQADN@:118equence of SEQ I D NO 118, under

conditions suitable for hybridizing the one or nore

priqrers and the.sanpl e:. and detect. [ di i on of
29t h r?_éw%}c ot RGP & Ci"}%‘a‘ %ﬁ%‘é‘ﬁgﬁg@e&‘g‘é‘f &?élg{smat hod
esseédfially 8f 1Rk 3&uehes SiSE@EIN®fi18ai d one or nore priners

consists essentially of any one of the sequences of

SEQ IDNO 1 to SEQ ID NO .114 and SEQ ID NO, 118. 27.
30. Thelhegwslsir asid de@frazsof\ﬂl%me%&nwg%ﬁf ¢ PEIIES e or

ggr [ .ihg any one 51 WD 2006/ 132601

54 %@B@%dggﬂ of the sequences of SEQID NO 1 to
SEQ ID NO 114 and SEQ ID NO 118. 28. A nucleic acid

31. mi cA &itrcomprisingRpirimiargeering neany o of gaimgdrto andr i si ng

. the s ence of .SEQ | D NO 8. . nucl ei ¢ _acid
insHeGPREGEF ASte e R TEg W PN PERD Bt Thernd e
essentially of the sequence of SEQ ID NO 118. 30. The
32.NUCA %ﬁﬁl@@@dﬂﬂpﬁ%iﬁg 8 8éduRicenst adly @8R SEQENEON ol SE@IID ner
is the sequenceSEQ ID NO 118. 31. A kit conprising a
NOgH#ner according to any one of clains 1 to 8 and
instructions for detecting influenza A virus subtype
HS ' i i ' 1y dne of
33, o s N M S Feig Ao TSb S e o
the S@quefites of SEQEID NO: ctoa$kQ) 32 NDdidéi n the prinmer consists
essentially of any one of the sequences of SEQ ID
NO .1 to.SEOQJ D.NQ, 114.. ._The .orj '
34wt i RS VLRI mangr O phlBle o6 dbBhoR gL PO
ID ND: N3 JEQIDSER 11 NO 114, 35. A primer conprising a
target annealing sequence and a non-influenza A virus

35. A primer comprising a target annealing sequence and a non-influenza A virus

sequence, wherein the target annealing sequence comprises a sequence of any one of

SEQ ID NO:1 to SEQ ID NO:114.

36.  The primer of claim 35 wherein the target annealing sequence consists

essentially of any one of the sequences of SEQ ID NO:1 to SEQ ID NO:114.

37.  The primer of claim 35 wherein the target annealing sequence is any one of

the sequences of SEQ ID NO:1 to SEQ ID NO:114.
38.  The primer of any one of claims 32 to 37 further comprising a label.

39.  The primer of claim 38 wherein the label is a fluorescent label, a
chemiluminescent label, a coloured dye label, a radioactive label, a radiopaque label,

a protein including an enzyme, a peptide or a ligand.
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sequence, wherein the target annealing sequence

conprises a sequence of any one of SEQID NOI to SEQ
WO Dobs2b0t. 36. The priner of claim 35 wher ei NnPCTIEG2006/000027

target anneal i ng sequence cQnsists sen Lally of any
40. oneh pethuidosteirame s ERseA I SKewRe F3 CSEoN DGR
com3r1sm he prinmer of claim35 wherein the target

nneal i ng sequence i s any one of the sequences of SEQ

IDNO1to SEQID NO 114. 38. The priner of any one of
amplifpingNER réverst irdiseritied frono RPIA ehtaiged fioaibe sampl usimgene

prinmer of cJaim38 wherein t | abel
or g Bfimet? c4gh SR A SEBisTed Siay ong of SEOTPLYBH £ ¥ D
Nolighel , a radioactive |abel, a radiopaque |abel, a
roieln i ncludi ng an enzyne, a peptide or a Iigand 52
V\D 2006/ 132601 PCT/ S&006/ 000027 40. A ngethod for
anddieteeting mgroidnet afempdificatian; Méle@%rb‘thy peeserreg thsppdygt of
mﬁwlw%lof R 't e e}g@%en@érg{ éolé}lginﬁ!}@xzﬁ%‘fr% SEbth SRS of 13K

romthe Sanple using one™” or nore
in thd daI& each corrprl sing a sequence of any one of SEQ
IDNO1to SEQID NO 114; and detecting a product of
anmplification, n the presence of the of
41 2 PhermeRed ShARRTL e Tl prsACuTS ARy ghahy She of
eHERDR SEQ P NBHPIYPeQ D 10: 11BN i n the sanple. 41.
the%‘ﬂfe net hog q Nal m4%§(\2/\here| n each primer consists
essentially of any one of the sequences of SEQ I D
42.NO The prirssEQ{IcRinG0 Whereingach mimeis pre pnoe! e sravweness of
rek! s any one of the sequences of
ﬁ%qﬂ&%%ﬁﬁ% 4) NO 114. 43. The nethod of any
one of clains 40 to 42, wherein said anplifying '
43.CONPhd Bethod ds imgoree gffdlaims 46 ed 42 twierpnisadangdifying comprises
.conprisin éb one or nor.e reverse priners each
using#PHMEY 77 the BURGEE COWPISRY one of SEQ 1D NO 32 to
SEQ I D NO 55 and SEQ I D NO 113, and one or nore

f HERES ﬁﬁé}em B %s‘é@tﬁhﬁ@é‘@ﬁ R SBE
@ SEQ(quE) CLoRES Bl SOl e S ol S

r eved D©: bittmféE@ TRAER:S @nélsﬁél %NQ lsle’»q e grmegsyforyyad
| D.NO. 56.
R R s R R e S

seqNents; oof any one of SEQ I D NO 19 to SEQ ID

(¢) one or more reverse primers each comprising a sequence of any one of SEQ
ID NO:56 to SEQ ID NO:71 and SEQ ID NO:114, and one or more forward
primers each comprising a sequence of any one of SEQ ID NO:19 to SEQ ID
NO:31 and SEQ ID NO:112, or

(d) one or more reverse primers each comprising a sequence of any one of SEQ
ID NO:94 to SEQ ID NO:111 and one or more forward primers each
comprising a sequence of any one of SEQ ID NO:72 to SEQ ID NO:93;

wherein the presence of the product of amplification indicates the presence of an
avian influenza virus subtype H5 in the sample when said primer set comprises (2),

and wherein the presence of the product of amplification indicates the presence of an
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NOM and SEQ I D NO. 112, or (d) one or nore reverse
primers each conprising a sequence of any one of SEQ
wo Dosids2680d to SEQ I D NO 111 and one or nore f oP@EBGE2006/000027

. pr.igers each .co I.Sj ng, a sequence aof any one of SE
aviep g ka7 Vg SPEPEBLIING Bhe sRETle TYioh R prEE AL GOBPrisHdb)
or (Product of anplification indicates the presence of an

avi an influenza virus subtype H5 in the sanple when
said priner set conprises (a), and wherein the
44. pr ddemesthest ofang ope od oleimot0 o3l fuftheraaoimpmisingdhe sitesf t he

cq..of MO, 2006/ 132601 PCT/ SG2006/ 000027
rove RN R S0 AR Bettsel AP RS S s PeRFen
revesdd [inikrk B8h etprieBIFRY deG@shcé BY ai8f of(SHQ IBANO:3heo SEQHDA
of any one of clains 40 to 43 further conprising the
NOJ{ e%E%ﬂD N@iPdria sE IhNEx | 1di REQRNANGb 13i a9d FEQ H?r&QiéM-
bi ol ogi cal sanpl e using one or nore reverse primners
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are pdCforhed iramsinge@edchoN@ixtbied. 45. The nethod of claim
44 wherein said anplifying and said reverse

tr Cripi are rfor [ i.ngle reaction
46. 1 JHR SRSt o B SRR ) GG B i R e pegenss
prinWieERh hasabshuene «If SPOITPD NOserts SEQID Ne): S5 8arsEhap a
sequence of . SEQ ID NO 32 to SEQ ID NGO 55 and SEQ ID
NONE; SERID §556 t» NeRdb N@:@@Qd@%@. NO:AHH o58BQ B NO:94

" i o:Q1 SEQID NGO 94 to SEQID NG 111. 47. The
OSﬁngI%lgoo 1any one of clains 43 to 46 wherein said one

or nore forward priners each has the sequence of. SEQ
47. | DTheniethwl EEQy lobe MNO:laihy 4338@6l ihddén sdid dne or B fddward

primige 51 Bt srrienes PoaEOHIENO ThRSER TG e 3BT Nor19 1o
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PCR anplification. 49. The nethod of claim48

wherein the step of anpl%%yin% i ncludes a hot start.
48. 50 Themethask ofcay one of elpmvdd tord/ovhareindle siprebimplifiing

' . ' . detecting by an agarose or
Com§§%§%§#$%gﬁ%§?. gg. #@%ﬁﬁg'hod of any one of clains 40

to 44, 46 and 47 wherein the detecting step conprises
49. deflbe metlgpdoyf cladal 48 whereiRGR: st&2of dthplifiybighocudds achcgiistants 1
wherein said detecting by real tinme PCR conprises
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detecting by an agarose or acrylamide gel.

51.  The method of any one of claims 40 to 44, 46 and 47 wherein the detecting

step comprises detecting by real time PCR.

52.  The method of claim 51 wherein said detecting by real time PCR comprises
detecting with a detection probe having a fluorophore at the 5° end and a quenching

molecule at the 3’ end.

53. A method of detecting influenza A virus subtype H5 or H5N1 in a sample

comprising:
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nol ecule at the 3" end. 53. A nethod of detecting
i nfluenza A virus subtype H5 or H5N1 in a sanple
w@ompnsxing: 54 WO 2006/ 132601 PCT/ SG2006/ 0000RCTT/SG2006/000027

confgiibihe sngaledhiph OO BHBRY LPAEPIo: SURORnRl By one
confhisSEQ LRI b4 SEQUSBAND Nk o 90 weoN i

sui tabl e for hybridi zing prinmer and the sa
conditigngistitablei faghybyldizing thetpriorer efd thesampleyend and t he
sanple. 54. The nethod of claim53 wherein the priner

e B R R e W 1o rachoa of ol ai m
53 wherein the prinmer is any one of the sequences of

54. SEQ Helnéthddlof c:lalﬁEQ Whedia thd pdmebConsty@mbdmidilpbf any one of
nza A virus subtype H5 or H5N1 in a

. det ecct@'sggggg le tocdiR 2N Pglthe sanple with a

nucleic acid mcroarray, the nucleic acid mcroarray
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conmpri sing a sequence of any one o
SEGHEON®D] MOSEQUPD NOnldd: condi ti ons SU|tabIe for
hybri dizing the one or nDre prlners and the sanple

s6. 20 ARRE AR BNRL a0k L0 B AP LS, B

contpﬁ@imgof sai d one or nore prl nmers consists essenti aIIy
of any one of the sequences of SEQID NO1 to SEQID
114. 58. The net had of cl ai m-56_wher ei n each of
conligting B spple ot pralste peidmaicroatray, fhe nuglele peid ugiparaks
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60. The n?x}#etgég a@i d mcroarray of claimb59

the%h ?’ré{l?fetpﬁ‘g‘eﬁsf’ essentially of any one of
the sequences of SEQID NO1 to SEQ ID NO 114. 61.

detettieg hylaldtiatioAoF thelting lod 8o @yridbrsCind it athpMer ei n t he
pri mer is any one of the sequences of SEQID NO1 to
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58.  The method of claim 56 wherein each of said one or more primers is any one

of the sequences of SEQ ID NO:1 to SEQ ID NO:114.

59. A nucleic acid microarray comprising a primer, said primer comprising a

sequence of any one of SEQ ID NO:1 to SEQ ID NO:114.

60.  The nucleic acid microarray of claim 59 wherein the primer consists

essentially of any one of the sequences of SEQ ID NO:1 to SEQ ID NO:114.

61.  The nucleic acid microarray of claim 59 wherein the primer is any one of the

sequences of SEQ ID NO:1 to SEQ ID NO:114.

62. A kit comprising a primer according to any one of claims 32 to 39 and

instructions for detecting influenza A virus subtype H5 or H5NT1 in a sample.
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