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1 I NFLUENZA SEQUENCES FI ELD The present invention
relates to the fields of nedicine, cell biology,
wodeasi4ar bi ol ogy and genetics. Mre partPCTB@r009/000212
the invention relates to nmethods of nucleic acid
sequences 5suitable for use in detecting a pathogen or
products thereof in a sanple. BACKGROUND
Influenza is a frequently underestinated infectious
di sease which can result in high norbidity and
nortality rates especially in elderly persons and in
hi gh-risk patients. Influenza A and influenza B
viruses are responsNHILEBENZA SEFQUENEEBS rus i nfl uenza
which is contracted by 10several 100 million persons
FipgPer | dwi de each year. The influenza A and B viruses
‘——pTlnarlly i nfect the nasopharyngeal and oropharyngea

cavhd preSentiddleritioh réladed t tE@Haes @aﬁaﬁahe lc€l$ Biology ahylecular biology
jgtons in the affected persons. i'S. not, possi bl e

Sy
and gapgticst Mlorengsiqulasibe wva@mnds'rltemmeggqs&ﬁ apeleic ac'ééwences .
suitabf@! ﬂ)latl%]eyn gététgfﬂgﬁ%aﬂheéén%%ugﬁlt@r%f Ha Sfpibasi s of the
patient's clinrcal synptons since other viruses which
i nfect the nasal or pharyngeal cavity such as
viruses, parainfluenza viruses or respiratory
LoV

APl AR Rl SRSl Lot RO
morlbght)t gmiendktaéilt)r ra'tels ssmtiatihe élddrlyperseas andrinbighkrisk pagenslinfluenza
A anéldnbt{ﬁipaéasﬁ gfru%eﬁ are, rﬁ%pﬁﬁsé%lg go e{llm}r{éu glpus%ﬁﬂu 9;“ &E%cﬁrlsecomgéfed by
sevel$6@Imilion pesdnaeuvelggideteacti yeat. A} ifhgnani aanBwirusﬂs phiarily

16 vari t|es H1- H1 and neur.ani ni.das NA) se nt.
infec g AL P PR Tl R oG BB Ge BPo fopraory
sympto@iB irfihe brect&f pcaRg i ig nambsbsle @Gerl fIRLMGRIOWeE Aledical

variability espeC|aII of the influenza A viruses u@ﬂwd

profepsienals to ¥egy reljably fir@avoss inflisneg lebnen the basindfds PaisAES
symlstgﬁls b @bthEERGSes Witth RFRPhE REAI of ghafyRb&l EAGE Subilas

dition to the usual genetic drift “(point nutation).
aderﬂsmrtsses panpirdluenzatviresds e respinaiery syncidal virnses (R$ yireseplgause similar
symé: [uses, the genone of the influenza viruses is
gsegnented and that influenza Ais a pathogen in

humans as well as_in animals. Influenza B infects on

hublienza A is an injgetios dispase Rf imals arussd by Ripe A Witts obthe
mﬂdeﬁ‘{ \HI%Q aat hSHhRAY AR birdd, gp@fesseéb‘ﬁ{rﬂongy Lﬂ)f%sr YhérEark Many subtypes

now has a nati onall ani ze | uenza
of thnmﬂtteoza Mgirsy Jhesmisultypestapd lsas ¢retie hagspagghtinin (HA) segment,
r r

g S T
N9).CEhetreason Tidnghei mgﬂ deenzaf AtBticiand base anmumdiwcaj samﬂblllyty eSpemally

of thgﬁlg L{%E%Ga?@b rHsees c{ é(h{il% g‘?)cég] ﬁgmé)nseg)arhqft I‘CQ S arrrllerclz S f¥he viral
geneS)Edn ats® ovEdchn maé tReqilvadidirien idahdysu@bgrinatic &ifdpaint ﬁﬂitdtﬁ))x) This
. The culture .in these §1e0|al Iaboratort% n take up
is dyedo the fact ghat.dm gonteastyif ghep Wrusgs thegraeme plthe iflugazae gy
segrﬁe!?@edcgnamﬁiﬂ%e&fa A RQ PalidbM HhainaReds vt 4%-in BARARY Infllénza B

goal of the national reféerence centres is to type and
infeefg,pnly pumatde Scul tured viruses and to report the

results to the Wrld Health Organisation (WHO). The

j ODueio 1hb @ik 3kt A PinfPRREM @G iHfRIenaSnfebigohs] dmastapéry Rewtry in

year's jinfluenza vaccines to the latest cir uI tin
the Gorfchpons basch THEORALY PRERNZAL IglughzapRai GFPR SYo fhis scheme

genérﬁﬁ)mm teffdve RofsGrod e h8del RBIoR tHelGk 86d 4cAB tl{%f‘n to the
luenza A virus infection is therefore very
respﬁqmg natiomel refamgnce agntiegBlasy iaflegnga A Misdsss are tiaray léteIYr@tected by
i nfluenza A and B infections conmonly involve
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10antigen detection, isolation in cell culture, or
detection of influenza-specific RNA by reverse
W0 e@ndsHdpt ase pol ymerase chain reacti on (RT- PER)/SG2009/000212
There is a huge problemin using antigen detection due
to the sensitivity of such tests. The rapid test kits
generally provide results within 24 hours and are
approxi mately 70% sensitive,for detecting influenza
and approxi mately 90% speciftic. The sensitivity of the
rapid test kits neans that as many as 30% 15of sanpl es
may yield fal se negatives, and the tests are not
elutingithieisphieskeand . subseqliendf ctlhese tiesmaiyntispedimerglomandmasalian cells such

di sad h . .
o MRS GOk RS P BB 36 lorore
can @ke WP@NI4tAYs HRAISE thuk ABUTIhAEdES, relbtclincrﬂﬂiﬂ ¢hefiagnb€is 6f the
exi sting assays are currently enppl oyed at. point-of

individyab patieRisy Rather the goat gie eet@aat rﬁfeérnr%t%trsf Bty tyRR @nd subtype the
cultdr‘ecdflﬁl‘dsé(s AR bdpdrt@eEre Ais 1S WAGRAH EARISHaxhi QB8N BWHO). The job of
i mpact on the prescribed treatment. Virus isolation in
the vaedine manufacturesis thensoadapt exbyeass influprratvaerings e hedatess.
c1rcu%”n§%i s)fraﬁl% oﬁttlke%gsgto?gl g}{rgjahWI-Y@ rrécgmlﬁl%ﬂh&tgm
ni zat1 on, recomen I agnosti1 c net s for the
|dent|f|cat|on of avi an |nfluenza A virus in human are

i nikerio prd tshiakle defection ok ifluenza Ay virys ipfgstion jp thepedorg yarypmRortant.
Curr@r?tq?d@atog%éthdd':’%f a&gctMF rlﬁ%ﬁleﬁiél A Hﬁ@B "r’fﬁ%&t%ﬂ§ céthonly involve
| abori ous and are not easi b for |ar ge anmount s~ of

antigen dplieetipn, Belren intneH gultuse, oaﬁetﬁrtfom@é iflepzaripesifie RiAsby reverse
transgt;/lgttggel né %ﬂnérgs% cﬂﬁﬁqe %IIO e pyh%gigh%qggr st ar@rgeu’?gs&m]gen

detecl®helot icothe ednsttivitpinf $uqh Itastsn"z“la: rawdtt¢$t kmemaqala\b 'ptOindjt resylts

with}fnrngmoirt{gs\yﬁgﬁ g?en%pgé?éegm I g oesersl e"ilvseoflgr %ee%célg | uenza Vana nd B
appreXima@®n20% spdclfnNThe fnsitiviai ch&he raﬁld'lfém kizs mSarﬁltlsaD a@imany as 30%

ercei ved d for. an i fornatrve i nf | S t hat
of sopplFSyRAY SAFIH GHIFRAPER S i {Edr o arf gt mulpIeXGiC ERGh ofthese assay
techﬁ@ﬁe@, hs RfYenthgesAWVNRRN antages that make AfeaPmBfeRy Ids9 siatabRtfor use in
pect of the present invention, we provide a nucleic

publ&drealﬂsl@a@rét%és eabosemtvmsqddabr&ttpeesmutélpner%hee Opistigg asgays are
curréﬁ"ﬂgl ' rgg)"f* %aredﬁ{e'y\é?et dIV&nictdd 1ﬁgm§at&l§%¥1@ 9§ually results
here | prOV| accofding to a 2nd aspect "of
are qgt prodwrediranidlsieneigh teinopmebomihe prsseribed tragment. Nwmelsglamm in cell
C inati on may conprise two or
cultlﬁgﬂ%%ﬂt lgﬁ'orlous and tu%w gtltlf%gﬁg Table DI . The combination
é further conprlse one or nore or all of the
Y

Eetlyss stipulaged by the WesldHealth Oreamigation fasarunendad diggnostic
metlﬁ)gmr REdEMPic A on B aGias GHHERSES vR&L in Atiah Bre IRARURoMbrescence

he conbi nation nmay further conprise one or nore or
assa:ﬂ(lFAQ;fvmuh eulpee iR asseys. Both [FA amd ires qlture methods\age laborious
spect of the present

and zprg th fggs’lbl@?ocr%rgé {ﬂ'go&n?s & g&glre?conbl nation set out

above in which the nuclelc acids are |nnnb|I|sed for

exahpihesat of anHallyeazapasdemis hap propeliaddhe nesd of anew iluengs
dlagl:lvl'};trt| fes g‘éé% HRXhGATBE L€ toadocl‘aw%h@ ?éli'a@l@ dts.@&tld?ll'gf hﬁﬁﬁgl‘( ?nﬂuenza

arr may conprise 2, 7,

with IIE cap@allrtyzto |d_t:5t|fy1@d differentigte sg_zgonaQ (mﬂugrlza and E:frorrgn]ovel

g Aol Gl et inis. 22 25

51, 52 or 53 or nore nucleic acid sequences. As a 4th
asBarie sercificrpad sensiivedeteptioarand ayping ﬁen@lqnéa Yrus\and idgntieation
of ltéjgari%upét&tn?s' i§ cﬂ?dagtoagét%ﬁgﬁfbﬁ%n Eorftrot Qf@kcﬁéﬁdapﬂurﬁaﬁ\t pagHém 1C.
ove as a primer or prinmers or nuc c acid
anplification. We provide, according to a 5th
aspect of the present invention, use of a nucleic acid
sequence or a conbi nati on set out above as a probe or
probes for nucleic acid hybridisation. The
present |nvent|on |n a 6t h aspect provrdes use of a

........ o - o o o o, g, I
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5sanpl e of an individual by a nethod set out above.
There is provided, in accordance with a 10th aspect of
wo b@9psesent i nvention, a nethod of treatnment PCT/SG2009/000212
prevention of influenza in an individual, the nethod
conprising detecting influenza in an individual set
out above and adm nistering a suitable treatnent or
prophylactic to the individgal. 10The practice of the
present invention will enpl oy, unless otherw se
i ndi cated, conventional techniques of chem stry,
nmol ecul ar bi ol ogy, m crobi ol ogy, reconbi nant DNA and
Theterisrziswd pgyeivadrieed farae 1rvfb|fn|idtine irflzeicaapsday lthat casbeqferfarmed in the
son_of .ordi nar in the art. Such techniques
ﬁeldgf% 2 {hs PAINT QG TR (}i)ﬁ)% | terature. See, for exanple, J.
Sanbrook, E. F. Fritsch, and T. Maniatis, 1989,
§_Mmhuﬁbular d oning A Laboratory Manual, Second
Ed|t|on Books 1-3, 15Col d Spring Fbrbor LaboratorX
Pr As€ording &b &1 asppet of fhegresgt inyentens werioyids § Bplic acid sequence
as slﬁN@ﬂh GBI ; orGable@d, oPs C4rRa8 hembRghd) deGHHias oanr@n%Y thereof.
c .9, 13, and 16, John VVIey & Sons, New York, Y.);
0 DNA.| so
o dhGE I AR AcceE G P wmEsl o s Eoscry RN syoghmaﬂm of
two SOmSte sdch dqudiebak and James O D. McGee, 1990, In Situ
Hybri di zati on: Principles and Practice; Oxford
Uni [ '
20 Bl ol alStimdy S Blobs ot 8t rable 1. Thg
comBimetie méy, fultherkomiprisd ene aaxmebrd or & oméehmcs 0841 in Table D3.
Met hods of Enzynol ogy: DNA Structure Part A Synthesis
an%é’wﬁslﬁﬁionmlaé ﬁs@&wo%d\@géﬁggt&eé & BONaM TRbIe @Y. The
Academ c Press; ﬁb Anti bodies : A Laboratory Minua
combinpigart mi f@lrthcroloomlse M@, or mdsg o btk s4gvanges, sepaukiin Table D4.
Lane, Ed Harlow (1999, Cold Spring Harbor Laboratory
Pr Q&}Spro%@@lﬂc&'r& &% $944spédt;of Mtprdestiifentior) alnableicakiaroy
Manual Ed 25Har| ow (Editor), David Lane, (Editor)
compinaiag sewt@b%r inghi Haihs aﬁclela%fia@rswympb@é@ qrswde in the
fonﬁg@ﬁ%n%%guc%)as ahferarrdiandbook of Drug Screening, edited

ri shna Seet hal a, Prabhavathi B. Fernandes

2 New -Yor K, rcel Dekke
b7 455 ey Gyobrisha pRB MR SR ARHS o R FeY i cpmprise 2. 3. 4
5,6 Fieaggenbsn and 39 as, F&ﬂwlesncse 2tﬂonl 32 Jfxar24)98, A, 21, hzs 29, 30, 31,
Bench, Edited Jane Roskans da Rod 2002
32, BoPth 8pit-Ag: 1rBA0: thdr ik 6?‘ y*S ‘i‘fséﬁ(t i 4%%97@%é2@363 gr more
nuclERGRid}Eqieh&3e general texts is herein incorporated by
reference 5 BRI EF DESCRI PTI ON OF THE FI GURES
Fiqure,l is E|UIdIC di agr that illustrating .,
L aBs " arest eldbe PressalinyEEn. ere epravlie e ol rifeiened
seqﬁnce@%@bﬁbﬁhﬁ&yéﬁ 6diBabove as a primer bt prithérs forinticiRicGicRIG@Nification.
ShOMAng an overV|eM/of Ver eFl uTM I nfl uenza A/ B
M eo%\rf)\( §c§, aﬁ;fo %igg E)a nSd' g’sp@ct%lf Fp?e%]etﬁr}r?\fnp Sh glrs]egof;allgx{ug ellcuamd
sequeha@vdragombmat@est bitabbye afa dréte qmpﬁb;esfom nudléie acid hybridisation.
nlcroarray panel for the HA gene of the H5 type/ H5N1
e
lﬂ.lé( Eg eﬁﬁ%gfvé!’r&gogllr Fllzag? '?;pec% pr%VéEésglg%gfsas%dﬁﬁeuﬁaé:@d &%é}{& ora
commnatlcmaaet aut abawesh afneathadd ditactiyegree influentevikg. t ype/ HS5N1
subtype of influenza A 10Figure 6 is a diagram
shoys #9a4pb& of prﬁzcﬂrésbﬁt' ihVenfbn, thge RIPRESdQRe th?nuclelc acid sequence
m croarray panel for H7 type of influenza A
or a ppmybination sekoud abvegn ametodwil defernbping thecstrpingdfiay inffuenzpeyirus.
probes on the mcroarray panel for 1-19 type/ HON2
subtype of influenza A Figure 8 is a
representative mcroarray imge for H5NLi nfl uenza
virus detected by the 15VereFl u m croarray. '
Figure 9A is a diagramshowing tip placenent into an
inlet hole during sanple loading. Figure 9B is a
dlagran1shomnng a plpette sketch |nd|cat|ng the

1 rr . e . o AN "
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20Figure 11 is a diagramshow ng a bottomview of IN
(left) and PCR (right) clanps. Figure 12 is a di agram
WG bawiisigonl i gnment hol es for IN and PCR (or HyRJT/SG2009/000212
clanps. Figure 13 is a diagram showi ng a closed chip
ready for the PCR thermal cycles. 6 Fi gure 15
is a diagram showing a clanp for the detection area
seal ing during the hybridizgtion phase (bottom view).
Figure 16A is a diagramshowi ng a first sealing step
during hybridization phase. placing inlet clanp.
Figure 16B is a diagram showi ng a cl osed chip ready
f oActdrding lydor $“Uaspedl obthe pEaEél'rAllﬂyEﬁlldﬂ,—__S@lﬁk@Tde@de of a nucleid\gcid
noted in und" se asi ngly
scquisssy 8 “DRPRETOrLt o] "B R A SRR A ERTH Ve
the need for a fast and reliable detection of human
i nwetmn\ziée apgording o ¢ asabit bf thy inventiest, ecethoddé detedtinganidnenza
ffere nal i.nf .
in an m?hlw unlg ge%e dec%wg)r ?ln da étt‘@%ﬁ%@eﬁe\?\x SEIS é)?rg g@raﬁﬁ’ %%Leof ina
samplabf areindiaidhatyr amnetbod set out abve. descri be a nucl e| c acid
sequence as shown in Table D1 or Table D2, or a
Vaﬁ"hé}ms’ rQ\QHRJ ﬂgéégordgrﬁz% 'va'l\ta! e a@ﬁect 5@9@?@&%& hﬁ%&rﬁ% a method
The seq Jence fray conprise a sequence set out in Table
of tr@@ment oramlventlm of mfluendaiiman mdmdﬂal theongthochepmeprisingdetseténg
mﬂuenzr%gL 3fj r%gvﬁémr?g ?eq But alggv%é@ a%}n(f 81'1% % ﬁlq{g ?rg?t%reltnozr zsarcz_})rhylactic
toﬂwnmhwdmﬂnatlon 15bet ween stralns of influenza.
The met hods and conpositions described here enable
' nfrim & eDF AR Yprest R iRRnBET Al fel€othdr®hisd indiedfed
ﬁ&g ol nt o*a?are POC assgﬁao%eﬂpat?blelmf?ﬁennre
conventucmswvlmldwb of etteorispryamalepelasbiology. migrbindegyerseomiinaft DNA
for
and 1mmun ag?zh El’cpr;%% »gip'g% &l'glcﬁ%v\@nﬁﬁ%% £ %fﬁ'?t}\ﬁl dg%?dé eﬂgglhﬂ?n ﬁng Qrt
Sucldueslﬁm&s aecxplainad inghe bm‘zms“etSEebf@r emlaipyez éBaghirovk, E. F. Fritsch,
| -t The, met hod
and §Beibie 040 Molosulp 1T Lrbpay SR BAL BEROE Efgn. Books 13
Col @Sy g daebdralabadiohoPrd&t aatubediFf Meeedt(i msearﬂrpermde E\Ippfe)’nents
vari ous ub { an stralns of i nf|
Curngik rofpols pMolegyifi Ao log e he dnloaid e dEy &k ﬁ\éer ork,
N.Y ')ﬁk’ QY. Icqmee%aw 'K&hn e@gg f]Dﬁ}f Is%flat)bﬁ lah@ quukahkfzh% HZetit]
B viruses b?P e useful in detectin
re

Tecfwmﬁeéelﬁbwﬂah& $Q§'éanlt kakiapd Jagpes ° PaMeGee 1830 In Situ

Hybhglylt%ni’ﬁn é[e?b%mlz&r OxHRa W%rsnyl@?esglq&il EGait %ﬁdllg)r) 1984,
sequences ScCri hefe may be used to detect

Oltgemtqokzde Bymithesis é’rdwtcaln‘fnpmhdrls’reanﬂ Mhé thldyemd J 7E iDahlberg,

199 al thode t 1‘4’1'0 o C{g Cgt?{ clrtzrtrﬁa }tgalrtg .Xn .Sl'yﬁ Fﬁ‘t‘ & Z’Jef s%cgl Xﬁc'ag‘gws of

DNA-BIN.hodRF E?@Rnbl@gy,lmraéaﬁllc Pedsy; WsbepAmtitgydips p Al laboditey M}mual

its ec cjt sensj ti vi .and t 0
porgfuf Rsikel MB lkaary bacov pivi§Lees, b Hf Rl ot FiRispr
Harti® aabd}hteqt Rrefl BENIG 82969 5L 7)dRhEKIdIea N AdiSabdRkdry #Manual by Ed
pe i"dentification. 5The nethods and conposi tions

Harlgwd R Fas (o B Lanir i) (59P%. Sid SAh B v BT@ e o BN -
87961)‘ 3 IQUZKHT‘SS'SnﬁLﬁ&Bgl@of M fscsebﬁang HARE by Rymﬁlé?lshmthfahé

fferenti ate seasonal | uenza from
Prabhw*&l B higinardes L2081 Newwlork, 2, daresd th’gernle\m‘w SHE-¢oat9); and
bNf.1u
Lab ?{gé tA @5@8@% gfto Ijr{'r‘%rdgg : l}qeagent prid aﬁ'x%f ﬁgt}eggﬁééﬁooqpfo? ’6)@5’9{1 tfite Bench,
Editghlans Roslaed ahd Linde &odgerm rzatm ﬂu]d)&pringvlﬂzalmdmbsramfy ISBN 0-

87905 A05T e B e g P BeorBReS YRR (e -

accurate detection, differentiation and identification
of the influenza strains and subt ypes. | NFLUENZA
SEQUENCES We describe a nunmber of nucleic acid
sequences. The sequences nmay be used for any neans for
whi ch nucl eic acid sequences are suitable. For
simplicity, the nucleic acid
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15sequences the subject of this disclosure may be
referred to as "influenza sequences”. The "influenza
wG@e@asae’ may conprise a sequence correspondi POI/$62009/000212
portion of an influenza nucleic acid sequence, for
exanpl e, an influenza gene. The influenza gene may
conprise a gene fromor of an influenza virus. The
"influenza sequences” may fWrther conprise other
nucl ei ¢ acid resi dues whi ch”have no such
correspondence. 20The influenza sequence may conprise
a sequence set out in Table DI. The influenza sequence
BRIEFDESCRITIONOF @HE Bumese set out in Table D2. The
i nfl uenza sequence may conprise a sequence set out in

Tabigered3is a fhvidi¢ dipgramribat ilkustatingcd abegn-Coinpslescsibedyhere. A.

Vem%ﬁ UeNEe LS8 B“Ve&ﬂ)ﬁﬁﬁ®ﬁnﬁ4 The i nfluenza sequence
conprlsepa vari ant onol ogue, derivative or

fragnent of . any such sequence. 25Conbjp ons of .an

of FigHEgels 3 Qipgeif 8o vaneAnAver 5 vhed Yieretiu V\ﬁ‘ﬂlﬁF‘?ﬁuAdQ [fcggetion.

pai rwi se conbi nati ons of the sequences in Table D1,

f oFlg&Deé%rﬁphdiagmncmmbjiwé Varebfu Bis@arfay RebePaacid SEQ | D

a conbination of SEQID NO 3 and SEQ I D NO 4,

n%ﬂf%'ﬂ% Id%%?%SSE%g?‘[é tﬁl%) %%ﬁ?ﬁ%ﬂ%t&%ﬁ%kﬁ%mg ’nﬁgoérray panel for

I nati1on
the Pb‘bgblermftthl@dS tipe/SEEN | subky@e obindlenz8PQ | D NO 10, a
conmbination of SEQID NGO 11 and 8 SEQID NO 12, a
C Ol::ghl‘é%'t is Q@la%famgﬁgvx‘ l% thEkspebiFican df RERHIbEs Mhe Mcro&iﬁz@ panel for
conbi nation of S 5% NO' 15 and SEQ I D NO .
the Neb gennerpitheodd tyge/ B hswbbmsiohiflueie Are al so pr OVI ded.
We provide for a conbination conprising SEQID NO Ito
SERQglife N©a diagranastdwan the spkcifieitpbfaht Prdiel orl the aticko&i«) pabel for
NO 16 ghomn in Table DI. W further provide for
H7tﬂ§‘€&ﬁh@ﬁ§tlon comprising all the sequences shown in
Table DI, i.e., SEQID NO Ito SEQ ID NO 16. e
pr Bigutey i @diageambshoatingthe spEkifiche 0§$q parbeesn tha niierohreaynel for
for nbln tion conprising SEQID NGO 17 to
?ga%ty%%gf =y ao%n in Table D2. W further
prOV|de for a conblnatlon conpr|S|n al | the sequences
s hbigrrej 8nis Tagriresemative m@roarrgE@am forrhl mﬂtyenm)wggcgeteged by the
VereMtd miss 'gge i nfluenza virus may conprise influenza A
vitus. Fhe influenza virus may conprise a human
i nfluenza virus or an aninmal inf]uenza virus. The

i nFiglwAnisgidiaggamsRowing{ip plagemant wip 3injet Bels dusing s3aple
loading P iE ke ©oBUs & diagram showing a tel SREtE I PAZALISLENE diReYent sto
Oadl %c %degt he g(herragglgutﬁ;;%?n) gene or %ﬁg NA P
positi@eéneur ani ni dase) gene. The influenza sequences

descri bed here may be single stranded or doubl e

st Fig0fe®. is a diagramldhowiryf INu@E PE RSl @fpslescr i bed here

my in partlcular be capabl e of binding to a rel evant

|n Jue i nf luen ne
1gu 985%& gt%\élmgoarbogt B6edi %9 vor T\{Tﬁééft)eagl??qzﬁ@g%amps.
|nfluenza gene may i nclude the HA (hena Iutlnlng

or Fighee 1RAs 2dpgem dewvineadisemenjdales foas AN CR@h'éV bgfmss

may be detected as part of the process. The

S eBYRRCI8Ss Adiaghaeh dhd@thgtaxiched eRip rédde f@rtRsPOR ehedial cycles.

i nfluenza nucleic acids in a sanple. They may be used

t oF%ﬁ%ﬁg&t lf % é&?ﬂe&%u/?neg r’gfcrqaﬂgy ﬁ}ﬁ%@r f illqlgslge?t Wgcroarray chamber
is hamfd’tll@dtafttﬁeacpngsrd}n oee infet. |nghtule1maarmyrch&aber&bmpwdjy Gllddar

strains in a sanple. They may be used to discrimnate

bet ween these strains. 25Size of Nucleic Acids

The size of the influenza nucleic acid sequences,

including prinmers and probes, may vary, as wll be

appreci ated by those in the art, in general varying
from5 to 100 nucleotides in 9 length, for exanple
bet ween 10 and 100, such as 15 and 50 and from 10 to

35, depending on the use and anplification technique.
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General ly the sequence, for exanple the probe or
prinmer, may include a target pathogen specific
w@emaasiae’ suf ficient to confer specific anpli fPCHSGZNNG/W000212
or hybridization to the 5respective influenza DNA. The
nucl ei ¢ acid sequences disclosed here may further
conpri se ot her conponents, such as adapter seguences.
Where present, the adapter gequence may range for
exanpl e from 15-25 nucleotides in length, for exanple
20. The target specific portion of the sequence may be
from 15- 50 nucleotides in length. In addition, the
sefigarcks innyliagrant shovevirgeclamp fortle dedtiion aabealing during the
anplification pri.ming sites. 10Probe Design For
hyhﬂ?%ﬁ@“@é?”éﬁﬁm edti®hces of different strains of each
subtype may be extracted from establi shed dat abases
su€hguessl MOBI dingeana shordngalfifsbsealing gen dlalngﬁwbb@zetlm@base
t hat
placily Mgt i il 87 R hyink s Athir RANRF iR
hybridizdtioanza 15i1 . Pre-determ ned m croarray hybridization
conditions Probe nelting tenperature iv. Hairpin
DeTARED DY RSN | @l v. Length of probe viBinding Free
— Energy Z20A good probe shoul d have maxi mum
hy ok indied &t 1he ﬁBWtktgl‘bumﬂ’Sset:ﬁdSrg dlie, increasinglynviablo gseat of an epidemic

oY S b Ao AR 0 B SRS e, it e

capa@ﬂ & Qe 1d'@gfyadﬂld?hf%rentﬂﬁ9%e£sghﬂﬁﬂ*lueﬂﬁdA/amBBQKﬂﬁ ﬁ(Ww influenza
of Negat ive Contrals. Probe | ength of
A 352‘56 rdetpgingnewly egcrgentdeiiicaseA striiat-ance bet ween
specificity and tol erance for m smatches between
di Weedestribesit fuaieitSactf sefjlitncs sasshosn it Yabde DTloe Talsle 821 érad variant,

homg[&%?%%eé?%@é grb Eer?%?e%% hFe%:B nl{hgls%gmg?crydgé&%%{})g c g ge%ugl%%tsgtdout n

TabrérmS& TBRIDAIZh MR BeL SraRaY Sehusitds selRSIreNI&&d. The nucleic
Whenever feasible, probes that span the beginning,
acidrspqienes ansamBiatiry metbe vsgd Gerdetoeror of dgfinsnrasordigerimmation

betwebh SEdifibf idflefizd. S t0 ensure that 10 even if nutation
arises on one region of the target fragnent we can

stl ct the virus two regions.
T e S R EPE P s e B AR ) Tile® ESPY b prormed
in th@(ﬁeld’\@é Kat tIRY st f 0BY. IEC Qﬁaﬁgﬂ%hﬁﬁﬁﬂe mﬂlxlﬁdrl: ¥xterlsi&@ laboratory
manual |y desi gned_ probes egg be subjected to and
analysjs sadds seuencipger, §0r§éﬁep15 Appd Ié‘r"smb»ye&ahl@ saypgs g tigne and
mont Vi Ehay £I65 DRI the QORLESH &S irdPYisdAsy %dtﬂrapgengﬁﬁic% tb Be analyzed
e paraneters I n special cases. The probes may be
lnﬁﬁhENespotted and anal yzed agai n. The process may be
repeated until the required nunber of probes and their

r eqHE hRthoadPfd dohipdlitiomisdeddrbelBére may provideld¥@pRICSHASIA¢EEnd
of the different strains of each subtype may be

accuspt grethed andetprsikiffereatiatqpandidantiéy yasious gio- %a%swné §Hrigpef an
Gfle ot id 6ig ﬁse&ké?ﬁ:%d fé d
lnﬂd%g%-ﬂgaa/gﬁﬁtfgg%d gontﬂglg%? ng the nost nunber rgm%ow ©
signpiotesseicakesprf obeousiinfenreas ab@ Buslel@hStthﬁt trayibgmsafhlein detecting the
rinens C r [ S

presgrécgiaél% édgf'&?%gg/g ?rtl zi;g%rtéaﬁ%r §¥fgu§n§ags§ghnsziﬁ*ay(1¥ B&i ﬁég Tl'}? nucleic acid
sequetdtxs iperibahliscronay be nsedno daeq forraxagpleiinflu@nzaud finflianza Bgand the
like condition. Any priners exhibiting cross-primng

€t endenci es may be redesigned and nay be repeated until

the cross-primng problemis solved. A sane parall el
sefl hgfneéwpleandmmpssmal}s d@@crtbad heredlsognabdmusg of helymgtase chain

es
en YRRk UL IR BN R RRY TR e
results. Innnbillsatlon The i nfl uenza sequences

may be i mobilised, for exanple by being bound to a
substrate. In one enbodi nent of the methods and
conposi tions described here, detection of the
anpllfled products descrlbed above nay nake use of

SN . o
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material to which a capture probe can be i nmobili zed.
As will be appreciated by those in the art, the nunber
w@booposedbl e substrates is very |arge. Possi bl BCT/SG2009/000212
substrates include, but are not Iimted to, glass and
nodi fied or functionalized glass, plastics (including
acrylics, polystyrene and copol yners of styrene and
ot her material s, polypropylgne, pol yet hyl ene,
pol ybut yl ene, 25pol yur et hanes, TeflonJd, etc.),
pol ysaccharides, nylon or nitrocellul ose, resins,
silica or silica- based materials including silicon
its highGensixéliidyiaad s;&:iclﬁcilp rPCR esto are, usaddshoth tebtingrapd eomfirmation in the

| as p ' and. a variety of other polyners. In

derefician SN PRIV Rrindid Rborinbespuf St B TRy oo

sensRRfty bR hioasd BRBIBChsAY HT-TPURQE:&ﬁlﬁﬁles with defined priff6s, it is
substrate nay conprise a silicon base. The influenza

possifde iodtiewde yruial l‘j‘éteﬁfo(ﬁ‘\ﬁs & a5 publyreidendifications or mat i on,
for exanple a regul ar space conformation, for exanple
i NThéimethoddandficompositisrayeschibed kere ay abyw tfasmi]fdi r8kabde detection of

g v O KPS oA TP PREEG eprre DR and B

fronlRvel iffludrl® Al 3fWeleR daesRFURMELEM&E BNt Miffuehzd AT atbdis. D2.
The array may conprlse one or nore of the influenza

€ g‘r eg?rst{e)s?gt an ce)>yatm(ﬂj1e teea sgﬁtgréx é:on%ﬂsemgg E)ﬂyalfg)gé{f Hn%xepalrs
usedilto redersa tradscribe 1oBy amloun8;, of Ffluklza \Ziﬂa,l RNA frdrB sariipﬂlp, a]:‘fphf)lﬁl,em and

a pl%éity%?broéegs’ to %gl’)ri %F an%ﬁfcoésgfor %7 ac%lgate é@’ectég,’ dié%’entzzéibn and
idenfiBeatidft of the infiRnzafsfraind 8nd &btyped), 51, 52 or 53 such
sequences. 10 The array nmmy conprise one or nore

nces. Sanpl e The nmet hods and
INnﬁ%ﬁ%ogk ?%ﬂé%descrlbed here may be used for detecting

| N diRRG e\ Ju%%ﬁofq{ucf%ﬁ:%ﬁps‘éﬁ&nb& ?hesﬁqﬁ’érﬁes rIE&ebesl%@@ k& any
nprise a biological sanple. The sanple

meansa%ewhfch@mlaw aridgequeterslare Wﬁﬂdh Rengimplicisy, mﬂmﬁlewamd

sequ@ﬂée‘gﬂle suﬂﬁ%ﬁbﬁd‘ﬁﬁgﬁ?& sg%af@{%?ﬁnt%g 1%9{ seag) nl(j?sds

(|nclud|ng, but not limted to, bIood nasopharyngea
sedhetinBuaza saauenee” gay a?mpqlgf;mﬁqueg%ﬁ §ayEeSPORAE toy gortion of an
influéAed rﬂﬁlelcga%ﬁf &hLLRS forﬂ%ﬁn%?ler & 1'nﬁﬂeré9 dereMRinf18¢nza gene may
virtually any organism for exanple manmalian sanpl es,
comprisei a generEnmedr of aminflaenzaiviras. Jde n@ﬂum;@ sefyenges g firther
r ebi ol ogi cal
comﬁfage o B R B e SRt T e
nEIes such as purified genom c DNA, RNA, protei,é
et dhe inflygnza seqiencs wa%mriS%\a SCAUERES Sel it B 2blepiRiy Theypiluenza
sequ%lﬁce%zL)J cIAfrRPRS&EREL]E doY 141%%2 MHe ieRhia seé(uerntzélﬁlhif Yomprise
any, or no, experinental manipulation nmay have been
a seqhgnes S@houth@TsldﬁBB eTheTinBuange feghencadiay comglisarcsequence set out in
f
Tab TP T b SedlRbod Ry ERHR; € vk HERol e FEAIRAE of Bpgment
ofamwgwbeamemﬁucted for exanple using 25standard RNA
extraction protocols, Reverse Transcription-Pol ynmerase

Ch@oﬂ]bﬁﬁﬂ&ﬁs' nf Fithes? g&iuen&rs Gre MJ)Qhﬁh@edAWe%rowde for pairwise

[1fication I's outlined nore |y bel ow,
compingtiens offthe sbaueneasan F@blh%rfocl pxample atcamgentatl@afzﬁﬁéi& H3NO: 1 and
a t C
SE(%#&FQS% a‘%gﬂlebt'&aggﬁ 8{; %% Fff)ﬁ\f(gn jgagm #ﬁ) i ﬁg)e %Taeco%bnaﬁ%ﬁ 3¢ §EQ
ID mDsi)antaleSBQaﬂBNm 6am:ﬁmlfxyattoarogSEQ§9qﬂ@n1:asi SER 2 INE): r81 me

combBL SR o Ro- SR57BER N0 A ARRRSSREE S Bp Lon

be used as nucleic acid primers. The prinmers nmay
conprise one or nore influenza sequences set out in
Table DI. They may conprise one 5or nore influenza
sequences set out in Table D3. A target sequence from
a sanple may be anplified to produce a secondary
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the anplicon, that nmay be detected by the nethods

described in this docunent. The target sequence may be
wapooohengt h, with the understandi ng that | ongePCT/SG2009/000212

sequences are nore specific. The conplenentary target

sequence may al so take a nunber of forms. For exanpl e,

it may be 10contained within a |arger nucleic acid

sequence, e.g. all or part ?f a gene or nRNA, a

restriction fragnent of a plasm d or genom c DNA,

anong ot hers. The anplification reaction nmay

conprise binding between the influenza sequence and a
SEQtIaxNg@t 12, A cpmbimetiomefNEE) D NO: d3 amd/SE@ 10 NQ:ddt sdl & entbiiration of

s PG 1S AL B Pttt £ hARGRER} G sl Bovidea.

sequence, as described in further 15detail below By

" pMernsovidaufor e cembioatin dempeising SEQBANG: it D MNek| 14 and

b Ll g ¢ OF £ O 1a i '
opiiliEsEATpN: s PBECLERGL 26,38 FouRPh BRI, v ifther provide for
a corhbinatenctofnprisiagpll itHel seqiences sbéwm inCTablecD haied SEQyIDENQ: 1 to SEQ
lDb@ﬁjgs known in the art. For exanple, PCR (polynerase

I'n reaction) may be enployed. As anot her exanpl e,
RT-PCR (reverse transcription - polynmerase chain
r e¥stpromde fonyorblinatiopk of/bd seqBetres I DabladpL.i for examplena

oS3 BN BEISPE SR IFRETR) Sy RS0 19855

furtheegrovide fir,a coowbnalR@Rconrasintziaflabd sequdnees dhowntin PER D2, i.e., SEQ

130t i i eal - Time PCR, Rapid Anplification of
IDP%%&Z“E%%§I¥§A ., TMA, NASBA, etc. These methods are
known in the art, and nmethods for enploying the
i nTheuieAuenzs siguemexeonpsise inflienza A vicws. khe nblgenzaiviris may
com@‘Ysle qeml:naﬁ QHﬁLQﬁ%S\K}UIS lO?&L gnglngﬁﬂu% J t’]ig%sl_ "ﬂflé MﬁE@rﬁawrus may
equences nmay be provided as conbl nations. For
comprisa plae influenghi gk §dérddluCpnbi nat i on of any two or nore
sequences set out in Table D . The conbi nati on may
COPRY inflferz¥BerRGAAEINCIEE: the WA GeRABE LN fnéof ME W d
primer and a reverse prinmer, as set out” in Table DI
(neurppunidesebganat i on of two sequences may include a forward
primer for -a particular gene and a reverse prinmer for

t ke @AGEhza SQYIBHRAHEOFBedHersSHHNbdIAM e YithBedOHIUBR sirdsd.
are al so 30provided. 13 Nucleic Acid Hybridisation

anfheljl{elhggntzil Qlbuences ges-gngede}%pé rlng}; i%dpaﬁlrmlalr Bffo Qasf)aﬁg%f f%ding toa
detected USing probés conprisi’ng ‘the nucl érc aci
relevasiufhioes gae SThid ibfldenae pene ndyudmplibeDNA, R 2eRNA, cDNA, etc, or

o PO BIHIFIGE RV UHRroREe i AR BERe Wi GRS ihe NA

(neurk@hiBaddPgenE @ boRYD P BBck SRy BB dete@bd AFaet If1iiid predesa
sequences set out in Table D4. For this purpose,

e desli € C enentar
samplarihey nmag de asedao ddtbétshamryseacglinfhened tinges dripeoduatsgledreof in a

equence of the sanple or to qt.her prabe seguences, as.
samlE ek ey B s idp IR Lices SR OO Hen SREFS PR cp g rais in
samplérhey ng By askdfo aiderit hateHetiren theke §thgnsmay occur. As
outlined below, this 10 conplenentarity need not be
perfect. there may be any nunber of base pair
PSR sl i | nterfore with hybri di zati on
beThedre dfhie influgeh nedeju ecid sequaket, lisclading pémers nadpietles, may

nucl.ei.c aci ds escriped here. However., if. t .
varyyiopbE apoined P ST & 5 Aeerh gy g fiaghs ful Daplptides in

can occur under even the |east stringent of

hybri di zati on conditions, the sequence is not a

conpl enmentary target sequence. Thus, by "substantially

conpl enentary" 15herein is neant that the probes are

sufficiently conplenentary to the target sequences to

hybri di ze under normal reaction conditions. The

i nfluenza nucl ei c acid sequences described in this

: Eghegsr%g{segg?s rﬁ%ﬁl ussgg1 yoe&ée%g%]g l%ge%%ricg %g wpl?ll(fl(rerleZa n?&%{c/:%?@gg] a
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14 Met hods of using such nucleic acid sequence

probes for the detection of target nucleic acid
wGaeewaasiaes are known in the art, and are descrP@ESG2009/000212

for exanple, Maniatis et al. The probes may be

| abel I ed for the purpose of anplification or detection

or both. The | abelling may conprise any signa

producing entity. 5A | abel gay for exanple conprise a

chem cal, noiety or nolecule that allows detection of

the | abel together with any nol ecul e, surface or

material to which the |abel is applied, attached,
lengﬁofqnlemnplhthiedi t()sahddrOOkmuuhnds t50andB0antd fiesr X tol34pdepsnding on
th i ncl pde qf L olabels fluorescent |abels,
© Y58 ?V@ °§W¥1§ ‘H enzynatic | abel s. The

| abel may in particular conprise a radioactive |abe

s u@hnq@lﬂﬁ@seq'ﬁm;e] fabetampig/thg orabapr préraeramay include a target

0

path(ﬁ%en SB&‘#&) %él‘.:l Slbfﬁp glr‘]t 3 gﬁ I %ra%r:(q}'lg Ql%hlgfﬁ{% Hgn \N(r)1 lﬂf%rlﬁ thl;lcﬁ’ll to the
respétive influenza ]]Pﬁm "ﬁ)eb’rulclélc&mtd sequenegs dielgsed have ma;zl fmltehcdrhmise

i nfluenza sequences in solu bi.lised, for
othel PR RGNS AP AyET> B EBO B P eauend may range
for eREMPIOYi@Eh 15-T5\Ruclddabirah lngthp folc%kiinlﬁé)ﬂe Eﬁbﬁgétrﬁpaﬁﬁc pdrtion of
t he nethods and conposi tions described. here,

the seghepesBRY dofromdd- dhaplrofidesya feagihnin additionsthg Secghoe may include

one mlaﬁdltlgmaﬂsEMQ§ngﬁ§ Gigisigd here may be carried out
On a "ch I p", referred to for convenience as a

gﬁgﬁ In a two chanber system a first
& e&ﬁ”conpartnent may conprise a space for
n uEb@rﬁbe&t&h@n,&ﬁ@Wkdnﬁésﬁﬁlffﬂmm Jineind ofreath subeypb eray bagxtracted from

ey B S B S S e oo

parafie@rs; @ PCR micro-reactor. The first chamber may be
used for reverse transcrlptlon (see belomb A
ﬁig?lngl Gharg%que[rﬁgs t‘ﬁ%@lh g\ﬂ%@%%ﬁveeg Eii,]fﬂ:ye S\I]ra(i‘nsao(i" uqﬂuenza
conprise a hybrldlzatlon chanber The second chanber
may- conBreidsiETmingd BliGrPaEY hybragigationsenditiefpl e i n t he
formof an array. 25The two chanbers may be connect ed,
f ofii. exaPbemelting Wnypeemaect ed such that fluid may fl ow
fromone chanber to the other. The fl ow may be
copt r ol . be one way; for exanple,
fl md ng§g%lé?%ﬁ'%@gé?g flow fromthe first chanber to
the second but 15 prevented fromflowi ng fromthe
se¥ond eHEHRIPRRS the first. The chip may conprise a
val ve or stopper for this purpose. VWhere a
mevihod Bmiding Feeedtneggyt wo chanber chip is enpl oyed,
nucl ei c acid anplification my be conducted in the
f|r .

R Ao hRY I TR GO P REL B Goss
hybnithnbe lwnbfltsmhetargetpamoedtfhegcsqmdfew'glm fdrgkample Sgnalonedian /
Baclggrrounla Ib>gz *tén(r)aé(t 2 g%l%%ie/?a%ﬁgﬁ]‘ncdolggq)lof Ne%atlvg)é%m%{)lgs

docunents and the skilled reader w || readlly be abl e

t o Prebedengtie pf 25-mhi pay bovred Freasbicverbalaups brtyeerspecificity and

AR N0 aARAS G120 o BT i

may bt 8A@88 oneBhd hitSBEHy ahdktcitd 3986 Préties 826 6@ wddk or displayed

cros%'_—%g%rggzih Ugrla% %%e%%% ed E@ r§é9321 X eé%rg‘gafé)?é p%es that span the

beginfifid,(hiddi8 20d endSofARKOENRAPCR Brag M&t? ei@2eMadtéd s ik ensure that
20030057199, US 20020045244, US 20030119289, US
20040206749, US 20040226908, US 20040235149, US
20040106290, US 20040164068, US 20020097900, US
20050136598, US 20050181392, US 20050282221, US
1520050155860, US 20040141856, DE 1161985, DE 1193214,
DE 1043770, DE 1049157, EP 1130631, EP 1326279, EP

A A NN SN N = A AN NN = A AN NN = A NS - ——
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20 20050176037, US 20050233440, US 20060115828, US

20070125650, US 20070252224, US 20080118405 and US
wQ@Q2®80i38210. Reverse Transcription and One StRQI/R2000UR0212

An influenza viral assay (or an assay of any RNA

virus) may involve reverse transcription (RT) as a

first step of a detection reaction. During reverse

transcription RNA 25 sequengges are converted to

conpl ementary DNA (cDNA), providing a cDNA tenpl ate

for PCR anplification. An approach to RT-PCR i s

the use of a "One-Step RT-PCR system"” In a system of
eventifimitatipperises eagantegiohof tHeoargetRaganeot, RERamstill detecathd @dtus from
th to a.s%nFIe in a single mxture and | oaded into a
¢ IERMBINEYP " HBpl e conpri sing probe sequences.. The R

and PCR enzyne- 30catal yzed reacti ons may be carrled

outn ingsansen wherk Ipyobiengenieeatdddiy the safiovaredanasiwosk, prabes aiay pe be
des%r}ed aah%lua Z%Hé/ A05.599 dQSI%QP rc%eg tr?a? %qubs%ﬁerdqgﬁ F %slséd With the

wm3|nv ve eHm

sam¢ ﬁitﬁheterslby anessoftivpteaHewavd, cartmhceompmtﬁs ma&ﬂ:lAve to be made to the

BR3P L bR B R BB B PR, e roces

maybe FipRAtRd Uhtd tidd ﬂe@t\ﬁﬁedﬁi'ﬁnﬂ)@r SGobes hhd thtir refiired SEPECAIAAE Bre met.
then can be raised to initiate PCR 5The tenperature

gg?félg léer:cﬁlterép%g of {hﬁ g-l%g ﬁtp ?Fg (ﬁteggﬁsu%gﬂ? 131%?1 'b& Qﬁl%rleﬁ and potential
probésnhmd farendh subtpr?ﬁag be pleatificd) Sitgpdianbingecgidrsrof Abamnl $@360 bp

es re than 60 mnutes at, a . . .
and g R iosh forp e A B B ol sy i 58 o564 desien e prjgrs
Onc@piahér 2Bl of BRhasbtypd &P dedghcdthPemhp beRstedbgainst all the other
approxi mately 95 degree. C for several cycles a
SubtyjfoNEaIa T STASERRBINES in bl eing condition 7Y Ao ERbibiting cross-
prnm%@ﬁdeh&gs rlﬂ§§ Be FABYsidridl taﬂdafnaj/ BY Rip¥Red Rl HR@r&¥6-priming problem is
controls. Thus, for exanple, a control of non-human
solvethdh sramwaraﬂlall sehefyexprriraei Ry by sasdedgut pn ¢ termalicyeler and results
VISuQ%‘éH Sh Quﬁﬁle% u1§¥h%nt s%cl?%nr&élleﬂﬁglo%hliéqg vE&r Q@E@@lresults
ntegri 9 reagents, equipnents and t Pe
presence of inhibitors, etc. This control can be
ob&@RAMSIiAn al | tests even in the absence of

i nfl"hé'ﬁﬂ&éhza kéques tab e ifmbbilisdd) for €R4Hh 1O by BEiNg Béund to a
generated by anmplification of an internal contro

|
subs ratﬁgl@tonaﬁ@bWBlﬁmmf shecmethods agg) %np%mnaf*sﬁct%id@re detection of
the Jﬁ?’ﬁ?ﬂe&i ﬁhét@ﬂes@ﬁﬁgdra%bv%%rﬁﬁkéw ofth$gsbe enpl oyed.

ch hybridisation controls may be spotted onto the

roarray o serye as a control to. t e hybridization

T ShoBublieh B 5l Sipporhoriit araonststish! SpipEals s man hy
matéRMBMN/I5i€h 4 SdptRX ProBE Carlityilditdbile® i d wm &)éﬁbﬂé&&@d Y Zhose in the
rt[Eroteln from Arabi dopsi s thaliana, pe .and Strain

a

glawmbariof pessible substrates is vemy jagge- PH@'WW‘{?F%%% iprudsp byl aﬁ%aot
Iimlﬂcefl @Hntgpags mécﬁﬁ&%r'fﬁ’ﬁbtlbﬁﬁﬁ% Slss, Hl@gﬂc@ (’iﬁclﬁglﬁéhﬁll@ngolystyrene
ypes of an influenza viFus may be distingui shed
and ¢¢p@mn@as:¢f stitrererand othet metegalusamlwmwlmrpmlwﬂ)@e polybutylene,
poly%l%%béosv & OnJ etc é pf)??/%%garrrid% gtéln offi (tl%éaﬁﬂ’ sgar¥51pse sﬂﬁgf& silica-
based ataeamisnadzluabng gificdnhendImddified s;drces,exad@nanetalsslemgen1oglasses

plas 1ﬁeﬂ#ilea}’]\%a{a§i§%§': Ogﬁﬁﬁfx er%eré ﬁfner%ﬁme%ﬁe l?o%gleq&?ection and
do nbBthehiNZs apistediatily ﬂ&dﬁ‘éﬁ:eB etc in a sanple. 17
An assay may al so be used to nmonitor for one or nore

mutat i ons i n e

an GIQ L ﬁaﬂ ﬁhze asu@sltrrateslg hgt ?lﬁ%h&ﬁ % A lllzgea% t:la{ggt@&bfgg% dt'hﬁlﬂ\rt other
configumtioht eff substrasds mayfbeaised/astwelkand lethality in different

hosts and different tissues, and may al so be detected

usi ng the methods and conpositions described here.

5Cene and Vari ant Detection The influenza

sequences described here may in particul ar be capabl e

of blndlng to a relevant |nfluenza gene of an

o - R o - o o
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Thus, we disclose influenza sequences conpri sing

nucl ei ¢ aci d sequences capable of binding to different
woi2oogesovari ants. We di scl ose i nfluenza sequePCESG2009/000212

conpri sing nucleic 15 acid sequences capabl e of

binding to a HL gene variant. W disclose influenza

sequences conprising nucleic acid sequences capabl e of

binding to a H3 gene variant,. W disclose influenza

sequences conprising nucleic acid sequences capabl e of

binding to a H5 gene variant. W disclose influenza
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Primer nanme Prinmer sequence SEQ ID NO 1 HINLF_deg

5' - GAC ACA GTA CTW GAA AAG AAT GI-3' SEQID NGO 2
woiiNRsdey 5 - TTT CYA CAA TGT AGG ACC ATG A- 3' PCESEH1009/000212

NO 3 NA HIN1 F 5" -GAA GIT CCC TCT CCA TAC AA-3' SEQ

IDNO 4 NAHIN R 5 -GIT ATT ATG CCG TTG TAC TTT-3'

SEQ ID NO 5 H3N2 873U22 5' - CAA AAT ACG AAG TGG GAA

AAG C-3' SEQ ID NO 6 H3N2_J1207L23 5'-ATT TGA TTG ATT

GCT GCT TGA GT-3'" SEQ ID NO 7 HoN1HA 517U21 5' - AAA

CGG GCA AAG TGG AAG GAT-3'" SEQ ID NO 8 H5N1 HA 769L25

5'-CTA ATC TGT TTG ATT TCA CAT ATT T-3' SEQ ID NO 9
PrintdbdNthiNAa | 5 Bd i ddexo -ampAfyAd et SNEhuc@AesS tAddtervTific haPred&ilcedr absence of

the target sequence in a sample.

The influenza sequences may therefore be used as nucleic acid primers. The primers
may comprise one or more influenza sequences set out in Table D1. They may comprise one

or more influenza sequences set out in Table D3.

A target sequence from a sarhple may be amplified to produce a secondary target, e.g.
the amplicon, that may be detected by the methods described in this document. The target
sequence may be any length, with the understanding that longer sequences are more specific.
The complementary target sequence may also take a number of forms. For example, it may be
contained Within a larger nucleic acid sequence, e.g. all or part of a gene or mRNA, a

restriction fragment of a plasmid or genomic DNA, among others.

The amplification reaction may comprise binding between the influenza sequence and
a target. A primer nucleic acid may be contacted to the target sequence to form a hybridization
complex. The primer may then be used to amplify the target sequence, as described in further
detail below. By "primer nucleic acid" herein is meant a probe nucleic acid that will hybridize

to some portion, i.e. a domain, of the target sequence.

The primers may be used for amplification of nucleic acids by any means known in the
art. For example, PCR (polymerase chain reaction) may be employed. As another example,
RT-PCR (reverse transcription — polymerase chain reaction) may be employed. Other
amplification methods may also be used, for example, LCR (ligase chain reaction), dePCR
(digital polymerase chain reaction), Long PCR, Quantitative End-Point PCR, Quantitative
Real-Time PCR, Rapid Amplification of cDNA Ends (RACE), TMA, NASBA, etc. These
methods are known in the art, and methods for employing the influenza sequences for use in

such methods will be evident to the skilled reader.

The influenza sequences may be provided as combinations. For example, we disclose a
combination of any two or more sequences set out in Table D1. The combination may
comprise two sequences, corresponding to a forward primer and a reverse primer, as set out in
Table D1. The combination of two sequences may include a forward primer for a particular
gene and a reverse primer for that gene. Combinations of such pair-wise combinations are also

provided.
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SEQ I D NO 10 HS5NINA 820L24 5'-CTC CAA ATT TTG ATT GAA
AGA TAC-3' SEQ ID NO 11 H7 1185U23 5'-GCT TAT AGA GAA
WRABITHMAOTCA AC-3'" SEQ ID NO 12 H7_1475L23 5' PAISGADIN000212

AGT GIT GIT TCT AAT AC-3' SEQ ID NO 13 HON2_581U23

5' -TGA CAA CAG AAG ACA TAA ATA GG 3" SEQ ID NO 14
HON2 894L23 5'-TTG AGA CTC TTT ACT CCA ACA TA-3' SEQ
ID NO 15 FluB 743WU21 5' - GAG AAG ACG GAG GAG
TAC-3' SEQ ID NO 16 FluB 1041L22 5' - CAG GAG @ G TAT
ATT TGG TIC G- 3" HINLF_deg and HINLR deg are sequences
suitable for use as priners for the detection of HLNL
stN&i:lne Acidrifi)}bmﬂsngor&mmléeté’dﬁan( HLN1) and seasonal HINL

.e_seguences. Sui,t
£ ol AmHE apipERS niy elbteof BE: PRANGRRTT B Mg Ric acia
sequ%wes%&daﬁreamﬁud'lﬁwmh%ﬂid.&aucﬁfo& msobenred ss probdsabhesprobes
for use as primers for the detect.i ob}-lﬂ]\]lz. }
may GERAIR B PUPLICIRUGBRACHENCFBEL 96 11 2blE Dy Ipiggay comprise one
ormﬁwlm&ln@a §eQliend8EscRSuthi TAmE H4af or the detection of HA of
H5NLNA 542U24 and H5NL1INA 820L24 are

EcggFllcs: g)ﬁrpégel F\I-'&kx)ll(sl?lef i us%c?ue%cs,esqescn% e]f'Q flrcl)crluémg the probes, may
be de51gned to be complementary to a target sequence. This may comprise either the target
sequence of the sample or to other ﬁrobe sequences, as is described below, such that
hybridization of the target sequence and the probes of the may occur. As outlined below, this
complementarity need not be perfect; there may be any number of base pair mismatches
which will interfere with hybridization between the target sequence and the single stranded
nucleic acids as described here. However, if the number of mutations is so great that no
hybridization can occur under even the least stringent of hybridization conditions, the
sequence is not a complementary target sequence. Thus, by "substantially complementary"
herein is meant that the probes are sufficiently complementary to the target sequences to

hybridize under normal reaction conditions.

The influenza nucleic acid sequences described in this document may be used in
solution for conventional nucleic acid hybridisation. The hybridisation may be performed
under stringent hybridisation conditions or non-stringent hybridisation conditions. An
example of a stringent hybridisation condition is 65°C and 0.1xSSC (1xSSC = 0.15 M NaCl,
0.015 M Na3 Citrate pH 7.0). A further example of a hybridisation condition is 48 mM
phosphate Buffer, 1742.4 mM NaCl, 0.24% Tween 20, 4.8X Denhardt’s solution, 2.4 nM
probe or probes (e.g., 3 probes) — phosphate buffer comprises 12.96 mM KCl and 657.6 mM
NaCl.

A variety of hybridization conditions may be used in the methods and compositions
described here, including high, moderate and low stringency conditions. Stringent conditions
are sequence-dependent and will be different in different circumstances. Longer sequences
hybridize specifically at higher temperatures. The hybridization may be done at prederminated
temperature for 30min using Phosphate Buffered Solution, NaCl, KCI, Tween 20 and

Denhardt’s solution.
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WO 2009/ 151407PCT/ SG2009/ 000212 20 H7 1185U23

and H7 1475L23 are sequences suitable for use as
w@eionas=0f or the detection of H7. HONZ2 5BATRG20a9/000212

HON2 894L23 are sequences suitable for use as priners

for the detection of HON2. 5Fl uB 743U21 and

FluB _1041L22 are sequences suitable for use as priners

for the detection of Infl uepza B. | NFLUENZA SEQUENCES

(TABLE D2) Target Probes Sequence 5 -3 SEQ ID NO 17

HA gene of Hl and HIN1 HA HIN1 10H

AAATCCAGAGTGTGAATCACTCTCCA SEQ I D NO 18 HA gene of H1

anMeHinHoiHAiﬁg]sNdh fhichdicT: M’ﬁﬂm eiohasT m@ﬁ@eﬂ rDcleic

NO 19 HA gene.of HI Nl HA. HIN1
acid R (P AT AP AR SR 3 A b 1
and HIN1 HA HIN1 13H GTCAACCTGCTTGAGGACAGTCACAA SEQ I D
NCOT he2grobgs nogeyrhes latfellpl foathe putpase of ampllficatxon or detection or both. The

labelling may comprise any signal producing entity.

A label may for example comprise a chemical, moiety or molecule that allows
detection of the label together with any molecule, surface or material to which the label is
applied, attached, coupled, hybridized or bound to. Examples of labels include dyes,

radiolabels, fluorescent labels, magnetic labels and enzymatic labels.

The label may in particular comprise a radioactive label, such as 2P, The label may
comprise a non-radioactive label such as digoxigenin. The signal may be detected by any

suitable means known in the art.

The hybridisation may be performed with the influenza sequences in solution or

immobilised, for example, where an array of probe sequences is employed..

Two Chamber Chip
In some embodiments of the methods and compositions described here, a two
component or two chamber system may be used. For example, the methods described here

may be carried out on a “chip”, referred to for convenience as a VereChip.

In a two chamber system, a first chamber or compartment may comprise a space for
nucleic acid amplification. The first chamber may therefore comprise a micro-reactor, such as
a nucleic acid amplification micro-reactor chamber, e.g., a PCR micro-reactor. The first

chamber may be used for reverse transcription (see below).

A second chamber may comprise a space for nucleic acid hybridisation. The second
chamber may therefore comprise a hybridization chamber. The second chamber may comprise

immobilised probes for example in the form of an array.

The two chambers may be connected, for example fluidly connected such that fluid
may flow from one chamber to the other. The flow may be controlled. The flow may be one

way; for example, fluid may be allowed to flow from the first chamber to the second but



10

15

20

25

30

HA H | AGAATCAACTACTACTGGACTCTGC SEQ I D NO 22 HA
gene of H and HIN1 HA HINl1 5
WO\TIOANEBAKT CATCACCTCAAATGCA SEQ I D NO 23 HA geP@r/86G2001/000212

and 1-11N1 HA HIN1_6 CTTTCCAGAATGTACACCCAGITACA SEQ I D
NO 24 Swine HA gene of HIN1 HA _H1O0
AAATCCAGAGTGTGAATCACTCTCCA SEQ I D NO. 25 Swi ne HA gene
of HIN1L HA H 11 __ TTGGGT TGTAACATTGCTGGECTG SEQ | D
NO 26 Swine HA gene of HINI HA HIN1 12
CGGGAAACTATGCAAACTAAGAGEEG SEQ I D NO 27 Swi ne HA gene
of HIN1 HA HIN1 13

prevented from flowing from the second chamber to the first. The chip may comprise a valve

or stopper for this purpose.

Where a method using such a two chamber chip is employed, nucleic acid
amplification may be conducted in the first chamber to produce amplicons. The amplicons are
then moved from the first chamber to the second chamber of the chip where they undergo

hybridization of the probes to the target amplicons.

Examples of such chips are described in the following patent documents, and the
skilled reader will readily be able to make such a chip from these: FR 1043770, GB 1043770,
IT 1043770, FR 1049157, GB 1049157, DE 1123739, IT 1123739, GB 1123739, FR
1123739, iT 1161985, GB 1161985, FR 1161985, FR 1182602, DE 1182602, IT 1182602, FR
1193214, IT 1193214, GB 1193214, US 6376291, US 6504226, US 6670257, US
20010024820, US 20010049200, US 20020017660, US 20030057199, US 20020045244, US
20030119289, US 20040206749, US 20040226908, US 20040235149, US 20040106290, US
20040164068, US 20020097900, US 20050136598, US 20050181392, US 20050282221, US
20050155860, US 20040141856, DE 1161985, DE 1193214, DE 1043770, DE 1049157, EP
1130631, EP 1326279, EP 1400600, EP 1403383, EP 1452993, EP 1535665, EP 1535878, EP
1541991, EP 1547688, EP 1618955, EP 1764418, EP 1885646, EP 1914226, EP 2051935, CN
101200447, WO 2006120221, JP 2006237643, WO 2007091280, WO 2007091281, WO
2007141811, US 20040132059, US 20040191804, US 20040227207, US 20050142597, US
20050176037, US 20050233440, US 20060115828, US 20070125650, US 20070252224, US
20080118405 and US 20080138210.

Reverse Transcription and One Step RT-PCR

An influenza viral assay (or an assay of any RNA virus) may involve reverse
transcription (RT) as a first step of a detection reaction. During reverse transcription RNA
sequences are converted to complementary DNA (cDNA), providing a cDNA template for
PCR amplification.

An approach to RT-PCR is the use of a "One-Step RT-PCR system." In a system of
this type, reagents for both RT and PCR may be added to a sample in a single mixture and
loaded into a chip, for example comprising probe sequences.. The RT and PCR enzyme-

catalyzed reactions may be carried out sequentially in the PCR micro reactor of the chip,
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2009/ 151407PCT/ SG009/ 000212 21 SEQ I D NO 28 Swi ne NA
w@ewe/19f0HI N1 NA _H 1 GATTTGAGTCAGT CGCT TGGTPGESG1009/000212

NO 29 Swine NA gene of HIN1 NA Hi 2

TGCTTGTCATGATGGCATCAAT SEQ I D NO. 30 Swi ne NA gene of
1-11N1 NA HIN1 _ 3 CAATGGGCCAGIGECTGIGT SEQ I D NO 31
HA gene of H3 and H3N2 HA HZ 5 GATGGTTGGTACGGITTCAGGCA
SEQ I D NO 32 HA gene of H3 and H3N2 HA H3 7
TGTAAACAGGATCACATATGEGEEC SEQ I D NO 33 HA gene of H3
and H3N2 HA H3N2_2 AATGIACCAGAGAAACAAACTAGAG

taking advantage of the different thermostabilities of the enzymes involved (typically, a

thermolabile reverse transcriptase and a thermostable DNA polymerase) and by setting an
appropriate thermal profile. An initial incubation at non-denaturing temperature allows RT to

occur first. The temperature then can be raised to initiate PCR.

The temperature and duration of RT and PCR steps can be readily determined by one
of skill in the art. In one embodiment, an RT step can be performed for from less than 2
minutes to more than 60 minutes at a temperature of from approximately 50-60 degree. C. and
a DNA-polymerase step can be performed at approximately 95 degree. C. for several cycles as

discussed elsewhere.

Controls _
The methods described here may further involve the use of controls. Thus, for
example, a control of non-human and non-viral may be co-amplified with the target nucleic

acid.

Such a control may be used to control the integrity of reagents, equipments and the
presence of inhibitors, etc. This control can be observed in all tests even in the absence of
influenza. In one embodiment, the control may be generated by amplification of an internal

control target and hybridized to a complimentary probe.

Hybridization control probes may also be employed. Such hybridisation controls may
be spotted onto the microarray to serve as a control to the hybridization process. Such control
sequences or probes may comprise for example phytochromobilin synthase HY2 protein from

Arabidopsis thaliana.

Subtype and Strain Identification
Using the information obtained from an amplification reaction, various strains and
sub-types of an influenza virus may be distinguished from each other and the strain and sub-

type identified.

Specifically, an assay may be used to provide a positive or negative (yes/no)
determination of the likely presence or absence of influenza virus types A and B as well as
sub-type identification of H1, HIN1, H3, H3N2, H5, H5N1, H7, H9, HON2 and Influenza B,

etc in a sample.
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SEQ I D NO 34 HA gene of H3 and H3N2 HA H3N2_5

AATGAGATCAGATGCACCCATTGEC SEQ I D NO 35 HA gene of H5
waraohsM7 HA H5 2 TCAGCAATTATGAAAAGTGAATTGG SERTT/8GNM»/000212

36 HA gene of H5 and H5N1 HA H5 9

ACACCAAGTGTCARACTCCAATGEG SEQ | D NO 37 HA gene of H5

and H5N1 HA H5N1_6 GAGAGTAATGGAAATTTCATTGCTC SEQ I D

NO 38 HA gene of H5 and H5 HA H5N 1 9

GAGAGTAATGGAAATTTCATTGCTCCAG SEQ | D NO 39 NA gene of

Nl and H5N1 NA NI _H274Y CTAATTATTACTATGAGGAATGCTC SEQ

ID NGO 40 NA gene of NI and H5N1 NA N1_1222T 2

AABAAGATARY GAGALGIHASGAGTorShf picdrN@re dibitations in an influenza virus

strain. Mutations in an influenza virus, within, for example the HA and NA, can alter viral
infectivity and lethality in different hosts and different tissues, and may also be detected using

the methods and compositions described here.

Gene and Variant Detection
The influenza sequences described here may in particular be capable of binding to a

relevant influenza gene of an influenza strain.

The influenza sequences may therefore in particular be capable of binding to HA
(hemagglutinin) or NA (neuraminidase) variants from different influenza strains. They may be
used to tafget the HA gene or the NA gene or both. The influenza sequences may be such that
they are capable of binding to certain gene variants and not others. The influenza sequences

may be capable of binding to only one gene variant.

Thus, we disclose influenza sequences comprising nucleic acid sequences capable of
binding to different HA gene variants. We disclose influenza sequences comprising nucleic
acid sequences capable of binding to a H1 gene variant. We disclose influenza sequences
comprising nucleic acid sequences capable of binding to a H3 gene variant. We disclose
influenza sequences comprising nucleic acid sequences capable of binding to a HS5 gene
variant. We disclose influenza sequences comprising nucleic acid sequences capable of
binding to a H7 gene variant. We disclose influenza sequences comprising nucleic acid

sequences capable of binding to a H9 gene variant.

We further disclose influenza sequences comprising nucleic acid sequences capable of
binding to different N gene variants. We disclose influenza sequences comprising nucleic acid

sequences capable of binding to an N1 gene variant.

The influenza sequences may be used to discriminate between different strains of flu
virus. For example, they may be used to discriminate between HINI, H3N2, H5N1 and
HIN2. The sequences may be used to detect the HA genes of subtypes HIN1, H3N2, H5NI,
H7, HON2 and Influenza B. The sequences may be used to detect NA genes of subtypes HINI
and H5N1, for example. They may be used in a microarray to identify the abovementioned

specific strains of human Influenza A and B.
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NA gene of N1 and H5N1 NA H5N1_8
GCTCCTAATTATCACTATGAGGAAT SEQ I D NO 42 NA gene of N
w@eaohSMNe7 NA HSN 1_1 ATATAAGATCTTCAAAAT GGAAAAAPSESIG1009/000212

NO 43 HA gene of H7 HA H7_2 AATGCTGAAGAAGATGGCACTGGIT
SEQ I D HA gene of HA H7_8 GGCAATGTSATWAATTGGACCAGAG
WO 2009/ 151407PCT/ SG2009/ 000212 22 NO 44 H7 SEQ I D
NO 45 HA gene of H7 HA H7 |
TGAGTTGATAGACAATGARTTCACTGAG SEQ | D NO 46 HA gene of
HO and HON2 HA HO 2

Multiplex Detection

The nucleic acid sequences described here may be used in a method of multiplex

detection of targets.

In such an embodiment, the primers or primer sets may be designed in such a way that
each primer set primes a fragment that is as short as possible. This may be done to increase
hybridization efficiency and to achieve shorter PCR cycling time while flanking as many

potential probe sites as possible.

In such an embodiment, the length of the primers may be about 30-mer to allow for
higher reverse transcription and annealing temperature to improve specificity. The sequences
of the différent strains of each subtype may be aligned and potential probes sites for each
subtype may be identified. Sites flanking regions containing the most number of potential

probe sites may then be used to design the primers.

The methods described in this document may therefore be multiplexed. As an
example, more than one primer pair may be used in combination with one or more probes to

amplify and detect specific target nucleic acid sequences of influenza.

In some embodiments, target specific sequences from the influenza A and B may
include the use of the primers and probes as set forth in Table D1 and D2. For example, in
some embodiments, we provide for the use of all PCR primers in Table D1 and all the probe

sequences in Table D2.

The influenza sequences may be used in any method for which nucleic acid sequences
are generally suitable. They may in particular be used as primers or probes for the detection of

influenza, for example as described above.

Assay Reagents

Assay reagents, for example, comprising the primers and probes described above, may
be provided as a kit or a consumable. The reagents may be supplied as a lyophilized
preparation. Each reagent can be supplied separately or as a mixture of one or more reagents.
Reagents also can be supplied on a substrate, such as a bead. A lyophilized reagent can be

stable for more than one year.



GAGTAAGATCCAATGGGAATCTAAT SEQ I D NO. 47 HA gene of H9
and HON2 HA H9_3 TAATTGCTCCATGGTATGGACACAT SEQ I D NO

wadokiAsgene of HO and HON2 HA HO 6

AATGTCAGCAAATATGCATTTGGGA SEQ I D NO 49 HA gene of H9
and HON2 HA HON2 5 GGAAGAATTGATTATTATTGGICGG SEQ I D
NO. 50 HA gene of H9 and HON2 HA HON2 6

GGTGGCTTAAATACTACATGGCCAT
Fl uB HA_Fl uB_4 CCCAAATCAAA

ID NO 51 HA gene of
GAAGACGGAGEA SEQ I D NO 52

HA gene of FluB HA Fl uB 6 AACAAAAGCAAGCCTTACTACACAG
SEQIDNO 53 HAgene of FluB HA FluB 7

Primer name Primer sequence
SEQID NO: 1 HINIF deg 5’-GAC ACA GTA CTW GAA AAG AAT GT-3°
SEQID NO: 2 HINIR deg 5-TTT CYA CAA TGT AGG ACC ATG A-3’
SEQID NO: 3 NA HINI1 F 5’-GAA GTT CCC TCT CCA TAC AA-3’
SEQID NO: 4 NA HIN1_R 5’-GTT ATT ATG CCG TTG TAC TTT-3’
SEQIDNO:5 H3N2 873U22 5’-CAA AAT ACG AAG TGG GAA AAG C-3°
SEQ ID NO: 6 H3N2 1207L23 5’-ATT TGA TTG ATT GCT GCT TGA GT-3’
SEQ ID NO: 7 H5N1HA 517U21 | 5°-AAA CGG GCA AAG TGG AAG GAT-3’
SEQIDNO: 8 H5N1 HA 769L25 | 5-CTA ATC TGT TTG ATT TCA CAT ATT T-3'
SEQID NO: 9 H5NINA_542U24 | 5°-ATA ATA ACA GAC ACT ATC AAG AGT-3’
SEQIDNO: 10 | HSNINA 820L24 | 5°-CTC CAA ATT TTG ATT GAA AGA TAC-3’
SEQIDNO: 11 [ H7 1185U23 5’-GCT TAT AGA GAA AACTAA CCA AC-3
SEQIDNO: 12 | H7_1475L23 5’-ATC ATA AGT GTT GTT TCT AAT AC-3’
SEQIDNO: 13 | HIN2 581023 5’-TGA CAA CAG AAG ACA TAA ATA GG-3
SEQID NO: 14. | HON2 894123 5’-TTG AGA CTC TTT ACT CCA ACA TA-3’
SEQIDNO: 15 | FluB 743U21 5°-AAA CAG AAG ACG GAG GAC TAC-3°
SEQIDNO: 16 | FluB_1041L22 5’-CAG GAG GTC TAT ATT TGG TTC C-3°

HINIF_deg and HINIR deg are sequences suitable for use as primers for the

PCT/SG2009/000212

detection of HIN1 strains, including Swine Flu (HIN1) and seasonal HIN1 flu. NA_HIN1_F
and NA_HINI _R are sequences suitable for use as primers for the detection of NA of HINI.

H3N2_873U22 and H3N2_1207L23 are sequences suitable for use as primers for the
detection of H3N2.

H5NIHA_517U21 and H5N1 HA 769L25 are sequences suitable for use as primers
for the detection of HA of H5NI.

H5NINA_542U24 and HS5NINA_820L24 are sequences suitable for use as primers
for the detection of NA of HSN1.
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NO: F T T - 3 HA gene HIN1

GAC ATA CTT TGG ACA CTC TCC 3' H3N2

SEd'lb Jdang gm HrA SH3NEAA GAA X@M%RT@IG@TGC(Z@E@MTGGC
NO:-GAA |G 3NBN2 HA HBN2 HA R 5' - CTC GIT GGT TTT

GAT |CAA WO 2009/ 151407PCT/ SC2009/ 000212 25 gene
SEQID | HA gene of HA HS 2 TCAGCAATTATGAAAAGTGAATTGG
NO: 35 HS5 and H5N1 ‘
SEQID | HA gene of HA HS 9 ACACCAAGTGTCARACTCCAATGGG
NO: 36 | H5 and H5NI1
SEQID [ HA gene of HA HS5NI1 6 GAGAGTAATGGAAATTTCATTGCTC
NO: 37 | H5 and H5NI1
SEQID | HA gene of HA HS5N1 9 GAGAGTAATGGAAATTTCATTGCTCCAG
NO: 38 | H5 and H5NI1 ‘
SEQID | NA gene of NA N1 _H274Y CTAATTATTACTATGAGGAATGCTC
NO:39 [ NI and H5NI1 .
SEQID [ NA gene of NA N1 [222T 2 AACAACACACTGAGAACTCAAGAGT
NO:40 [ NI and H5NI1
SEQID | NA gene of NA H5NI1 8 GCTCCTAATTATCACTATGAGGAAT
NO: 41 N1 and H5NI
SEQ ID | NA gene of NA_H5NI 1 ATATAAGATCTTCAAAATGGAAAAA
NO:42 [ NI and H5NI
SEQ ID | HA gene of HA H7 2 AATGCTGAAGAAGATGGCACTGGTT .
NO: 43 H7
SEQID | HA gene of HA _H7 8 GGCAATGTSATWAATTGGACCAGAG
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CCT ATT CAG 3" H5N1 HA gene H5N1 HA F 5' -GGTI CTT ACA
TAG TGG AGA AGR YCA ATC CAG 3' H5N1 HA gene H5N1 HA R
WG2009A3@0GCT ATT TCT GAG CCC AGT CGC AAG GAC- BCT/652109/000212

NA gene HSN1 NA F 5'- GCT CCC TCC CCA TAT AAC TCA AGG

TTT GAG -3' HS5N1 NA gene HSN1 NA R 5' - CTC CAC TGC ATA

TAT ATC CTA TTT GAT ACT CC- 3' H/NL HA gene H7 HA F

5'- AAC AGG AAT GAA GAA TGI,, TCC YGA RAT YCC- 3" H7NL
HA gene H7 HA R 5' - TAG AA(?ZI'AT AAA ACA TGA TGC CCC
GAA GCT- 3' HON2 HA gene HON2 HA F 5'- CAT GIT CAG ATT
CAT TCT ACA GGA GTA TGA G -3' HON2 HA gene HON2 HA R

NO:34- [{@QC TCT ACI TGA TCT AGC AGG CAC ATT CCT- 3

| nf ljluenza B HA[gene Inf B HA|F 5'- AAA TTG GAA CCT CAG
SEQQDT |CTA g&OCTA G ¥ TGAGTTGATAGACAATGARTTCACTGAG
NO: 45 H7
SEQ ID | HA gene of HA H9 2 GAGTAAGATCCAATGGGAATCTAAT
NO: 46 H9 and HON2
SEQID | HA gene of HA H9 3 TAATTGCTCCATGGTATGGACACAT
NO: 47 H9 and HON2
SEQID | HA gene of HA H9 6 AATGTCAGCAAATATGCATTTGGGA
NO: 48 H9 and HON2
SEQID | HA gene of HA H9N2 5 GGAAGAATTGATTATTATTGGTCGG
NO: 49 | H9 and HIN2
SEQ ID | HA gene of HA HO9N2 6 GGTGGCTTAAATACTACATGGCCAT
NO: 50 H9 and HIN2
SEQ ID | HA gene of HA FluB 4 CCCAAATCAAACAGAAGACGGAGGA
NO: 51 FluB
SEQID | HA gene of HA FluB 6 AACAAAAGCAAGCCTTACTACACAG
NO: 52 FluB
SEQID | HA gene of HA FluB 7 GATTAAACAAAAGCAAGCCTTACTA
NO: 53 FluB

DETECTION USING INFLUENZA SEQUENCES

In Table D1, HIN1F_deg and HINIR_deg are sequences suitable for use in

amplifying Swine Flu HINI and seasonal flu HIN1. These sequences may be used in

combination with, as shown in Table D2, HA HIN1_10H for the detection of the HA gene of
H1, such as HIN1; with HA_HIN1_11H for the detection of the HA gene of H1, such as
HINI; with HA_HIN1_12H for the detection of the HA gene of H1, such as HIN1; with
HA_HIN1_13H for the detection of the HA gene of H1, such as HIN1; with HA_H1_1 for
the detection of the HA gene of H1, such as HINI; with HA_HINT1_5 for the detection of the
HA gene of H1, such as HINI; with HA HINI1_6 for the detection of the HA gene of HI,
such as HIN1; with HA_HIN1_10 for the detection of the Swine HA gene of HIN1; with
HA_HINI1 _11 for the detection of the Swine HA gene of HIN1; with HA_HIN1_12 for the
detection of the Swine HA gene of HIN1; with HA_H1N1 13 for the detection of the Swine
HA gene of HIN1; with NA_HINI 1 for the detection of the Swine NA gene of HINI; with
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I nfluenza B HA gene InfB HA R 5 - GGG TGl TTT CAC CCA
TAT TGG GCA ATT TCC- 3 Tabl e D3. Influenza
weewuasiees useful for exanple as prinmers for PCT/SG2009/000212
anplification of influenza genes. OTHER | NFLUENZA
SEQUENCES ( TABLE D4) Probe I D Nane Structure/ Sequence
Probe Target Gene HA HL 4 H1 AGCAG i i i i i
ACAGAAATTTCCTAT HA H3_2 GAATAAGCATCTATTGGACAATAGT
H3 HA H3_3 TGGGAAAAGCTCAATAATGAGATCAGAT H3 HA H3_4
CAAATGGAAGCATTCCCAATGACAA H3 HA H3_ 6
GTTAAGCAAAACACTCTGAAATTGGCA H3 HA H5_ 1
NA_HINI1 2 for the detection of the Swine NA gene of HIN1; and/or with NA_HINI1_3 for

the detection of the Swine NA gene of HINI.

In Table D1, NA HINI_F and NA_HINI_R are sequences suitable for use in
amplifying NA of HINI. These sequences may be used in combination with, as shown in
Table D2, HA_HIN1_10H for the detection of the HA gene of H1, such as HINI; with
HA_ HINI1_11H for the detection of the HA gene of H1, such as HIN1; with HA_HINI1_12H
for the detection of the HA gene of H1, such as HIN1; with HA_HIN1_13H for the detection
of the HA gene of HI, such as HIN1; with HA_H1_1 for the detection of the HA gene of H1,
such as HIN1; with HA_HINT1 _5 for the detection of the HA gene of H1, such as HIN1; with
HA_HINI1_6 for the detection of the HA gene of H1, such as HIN1; with HA_HIN1_10 for
the detection of the Swine HA gene of HIN1; with HA HINI1 _11 for the detection of the
Swine HA gene of HIN1; with HA_HINI1 12 for the detection of the Swine HA gene of
HINI1; with HA_HINT1 13 for the detection of the Swine HA gene of HINI; with
NA HINI 1 for the detection of the Swine NA gene of HIN1; with NA_HINI1_2 for the
detection of the Swine NA gene of HIN1; and/or with NA_HI1NI1_3 for the detection of the
Swine NA gene of HINI.

In Table D1, H3N2_873U22 and H3N2 1207L23 are sequences suitable for use in
amplifying H3N2. These sequences niay be used in combination with, as shown in Table D2,
HA_H3 5 for the detection of the HA gene of H3, such as H3N2; with HA_H3_7 for the
detection of the HA gene of H3, such as H3N2; with HA_H3N2_2 for the detection of the HA
gene of H3, such as H3N2; and/or with HA_H3N2 5 for the detection of the HA gene of H3,
such as H3N2.

In Table D1, HSN1HA 517U21 and HSN1 HA 769125 are sequences suitable for use
in amplifying HA of H5N1. These sequences may be used in combination with, as shown in
Table D2, HA_HS5 2 for the detection of the HA gene of H5, such as H5N1; with HA_H5_9
for the detection of the HA gene of HS, such as HSN1; with HA_H5N1_6 for the detection of
the HA gene of H5, such as H5N1; with HA_H5N1_9 for the detection of the HA gene of HS,
such as H5N1; with NA N1 _H274Y for the detection of the NA gene of N1, such as H5N1;
with NA_N1-1222T 2 for the detection of the NA gene of N1, such as HSN1; with
NA_HS5NI1_8 for the detection of the NA gene of N1, such as H5N1; and/or with
NA_HSNI 1 for the detection of the NA gene of N1, such as H5NI.
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HS AGGICCTCC i 1 i i i i AGAAATGTGG HA H5_7
CCATTTTGAGAAAATTCAGATMATCCC HS HA H5_8

WORBITIEKT CAGGRGTGAGCTCAGC HS HA 0 PCT/SG2009/000212
ACGGGCAAAGTGGAAGRATGGAGTT HS HA_
ATAATGCTGAACTCTTGGTAGCAAT H7 HA_
AATAGAATACAGATTGACCCAGTCA H7 HA_
CCAGTCGGECAATTGATCAGATAACC %ﬁ‘ HA
ATATTCTHTTCATGI GGGGCATACA
TTCAAGACGCCCAATACACAAATAAT H9 HA H9 7

1
1
4
7
4
5

%%EEE&

In Table D1, HSNINA_ 542U24 and HSNINA 8201.24 are sequences suitable for use
in amplifying NA of H5N1. These sequences may be used in combination with, as shown in
Table D2, HA_H5_2 for the detection of the HA gene of HS, such as H5N1; with HA_H5_9
for the detection of the HA gene of H5, such as H5N1; with HA_HSN1_6 for the detection of
the HA gene of H5, such as H5N1; with HA H5N1_9 for the detection of the HA gene of H5,
such as H5N1; with NA_NI1_H274Y for the detection of the NA gene of N1, such as H5N1;
with NA N1 _[222T 2 for the detection of the NA gene of N1, such as H5N1; with
NA HS5N1_8 for the detection of the NA gene of N1, such as HSN1; and/or with
NA_HS5NI 1 for the detection of the NA gene of N1, such as H5N1.

In Table D1, H7_1185U23 and H7_1475L23 are sequences suitable for use in
amplifying H7. These sequences may be used in combination with, as shown in Table D2,
HA H7 2 for the detection of the HA gene of H7; with HA_H7_8 for the detection of the HA
gene of H7; and/or with HA_H7_9 for the detection of the HA gene of H7. :

In Table D1, HI9N2 581U23 and HIN2 894123 are sequences suitable for use in
amplifying HON2. These sequences may be used in combination with, as shown in Table D2,
HA H9 2 for the detection of the HA gene of H9, such as HON2; with HA_H9_3 for the
detection of the HA gene of H9, such as HIN2; with HA_H9 6 for the detection of the HA
gene of H9, such as HON2; with HA_H9N2_5 for the detection of the HA gene of H9, such as
HIN2; and/or with HA _H9N2 6 for the detection of the HA gene of H9, such as HON2.

In Table D1, FluB_743U21 and FluB_1041L22 are sequences suitable for use in
amplifying Influenza B. These sequences may be used in combination with, as shown in Table
D2, HA FluB 4 for the detection of the HA gene of FluB; with HA_FIluB_6 for the detection
of the HA gene of FluB; and/or with HA_FluB_7 for the detection of the HA gene of FluB.

OTHER INFLUENZA SEQUENCES (TABLE D3)

Gene Primer Sequence

Name
HIN1 HA HIN12 HA F | 5°- TTC GAA ATA TTC CCC AAA GRR
gene AGCTCATGG-3’
HINI HA HINI HAR | 5- TGC ACT CCT GAC ATA CTT TGG
gene ACA CTCTCC-3°
H3N2 HA H3N2 HAF |5°- GAA GAA TCA CAG TCT CTA CCA
gene AAA GAA GCC-3
H3N2 HA H3N2 HAR | 5°-CTC GTT GGT TTT CCC GAT CAA




TGATAGGGCCAAGGCCACTTGTCAA HO HA HINL 2
CATCTATCATACAGAAAATGCTTAT HINL HA HA HINL 4 ACA A(R) G

WORINS4MG TCC TTG TGC T HIN1I HA HA HIN1_6

CTTTCCAGAATGTACACCCAGTTACA HIN1 HA HA _HIN1_7
CAATAATATTTGAGGCAAATGGAAA HIN1 HA HA H3N2_3
GAGACATACTTTTGATTAACAGCAC H3NZ2 HA HA HS5N1_3

GCCTTATCAAAAAGAACAGTACATA
2009/ 151407PCT/ SG2009/ 00021

1 HA VO
26 HA H5N1_4

GCAGACTAGGCTCTATCAAAACCCA H5N1 HA HA H5NL 5
ACTATGAAGAACTGAAACACCTATT H5NL HA

PCT/SG2009/000212

gene CCT ATT CAG-3’

H5N1 HA H5N1 HAF | 5°-GGT CTT ACA TAG TGG AGA AGR
gene YCA ATC CAG-3°

H5N1 HA H5N1 HAR | 5°- AGG GCT ATT TCT GAG CCC AGT
gene CGC AAG GAC-¥

HS5NI NA H5NINAF |5’-GCT CCC TCC CCA TAT AAC TCA
gene AGG TTT GAG -3

H5N1 NA H5N1 NAR | 5°-CTC CAC TGC ATA TAT ATC CTA
gene TTT GAT ACT CC- 3’

H7N1 HA H7HAF 5’- AAC AGG AAT GAA GAATGT TCC
gene YGA RAT YCC-3°

H7N1 HA H7 HA R 5’- TAG AAG TAT AAA ACA TGA TGC
gene CCC GAA GCT-3°

HI9N2 HA HIN2HA F | 5°- CAT GTT CAG ATT CAT TCT ACA
gene . GGA GTATGAG-3’

H9N2 HA HIN2 HAR | 5°- CCC TCT ACT TGA TCT AGC AGG
gene CAC ATT CCT- 3’

InfluenzaB | InfBHAF 5’- AAA TTG GAA CCT CAG GGT CTT
HA gene GCCCTAACG-3

InfluenzaB | InfBHAR | 5-GGG TGT TTT CAC CCA TAT TGG
HA gene GCA ATTTCC-3

Table D3. Influenza sequences useful for example as primers for amplification of
influenza genes.

OTHER INFLUENZA SEQUENCES (TABLE D4)

Probe ID Name Structure/Sequence Probe Target Gene
HA H1 4 ' AGCAGTTTTTACAGAAATTTGCTAT H1
HA_H3 2 GCAGAATAAGCATCTATTGGACAATAGT H3

HA_H3 3 TGGGAAAAGCTCAATAATGAGATCAGAT H3
HA_H3_4 CAAATGGAAGCATTCCCAATGACAA H3
HA_H3_6 GTTAAGCAAAACACTCTGAAATTGGCA H3

HA_H5_ 1 AGGTCCTCCTTTTTTAGAAATGTGG H5
HA_H5 7 CCATTTTGAGAAAATTCAGATMATCCC H5
HA_H5_8 AAGCCTCATCAGGRGTGAGCTCAGC H5
HA_H5_10 ACGGGCAAAGTGGAAGRATGGAGTT H5
HA_H7_1 ATAATGCTGAACTCTTGGTAGCAAT H7

HA_H7 4 AATAGAATACAGATTGACCCAGTCA H7

HA_H7_ 7 CCAGTCGGCAATTGATCAGATAACC H7
HA_H9 4 ATATTCTHTTCATGTGGGGCATACA H9
HA_H9_5 TTCAAGACGCCCAATACACAAATAAT H9
HA_H9 7 TGATAGGGCCAAGGCCACTTGTCAA H9
HA_HiN1 2 CATCTATCATACAGAAAATGCTTAT HiIN1 HA
HA_H1N1_4 ACA A(R)G AGA AAGAAG TCCTTGTGCT | HIN1 HA
HA_H1IN1 6 CTTTCCAGAATGTACACCCAGTTACA H1iN1 HA
HA_HIN1_7 CAATAATATTTGAGGCAAATGGAAA H1iN1 HA
HA_H3N2 3 GAGACATACTTTTGATTAACAGCAC H3N2 HA
HA_H5N1_3 GGCTTATCAAAAAGAACAGTACATA H5N1 HA




10

15

20

HA H5N1_7 CCAGAGATTGGTACCAAAAATAGCT H5N1 HA HA HSNL_8
GACTATGAAGAACTGAAACACCTATTGAGC H5N1 HA HA H5N1_10 TCA
WABBIASATGAG MG MG MG MA G HSNL HA HA HON2_1  PCT/SG2009/000212
AAGATATAAATAGAACCTTCAAACC HON2 HA HA HON2_3
ATTTAAAAGGTGGTAATTGTGTAGT HON2 HA HA- HON2 7
TGTACACAAGGACTGACACAACAACA HON2 HA NA N1_3
ACTATCAAGAGTTGGAGAAACAACA N gene NA H5NI 5
TGTTGCTI GGTCAGCAAGTGCTTGC HoNL NA gene NA_H5N1_7
TGTTGCTTGGTCAGCAAGTGCTTGC H5NL NA gene HA_Fl uB_3
CCCAAATCAACAGAAGACGGAGGAC

HA_H5N1_4 GCAGACTAGGCTCTATCAAAACCCA H5N1 HA
HA_HS5N1_5 ACTATGAAGAACTGAAACACCTATT H5N1 HA
HA_H5N1_7 CCAGAGATTGGTACCAAAAATAGCT H5N1 HA
HA_HS5N1_8 GACTATGAAGAACTGAAACACCTATTGAGC | H5N1 HA
HA_H5N1_10 TCA AGG AGA GAG AAG AAGAAGAAAG | H5N1 HA
HA_H9N2_1 AAGATATAAATAGAACCTTCAAACC HIN2 HA
HA_H9N2_3 ATTTAAAAGGTGGTAATTGTGTAGT HIN2 HA
HA-H9N2_7 TGTACACAAGGACTGACACAACAACA HIN2 HA
NA_N1_3 ACTATCAAGAGTTGGAGAAACAACA N1 gene
NA_H5N1_5 TGTTGCTTGGTCAGCAAGTGCTTGC H5N1 NA gene
NA_H5N1_7 TGTTGCTTGGTCAGCAAGTGCTTGC H5N1 NA gene
HA_FluB_3 CCCAAATCAACAGAAGACGGAGGAC Flu B HA gene
HA_FluB_5 AAC GGA GTG ACCACACATTACGTTT Flu B HA gene
HA_FluB_8 AAG TGG CAG GAG CAA GGT AAT AAAA | Flu B HA gene

Table D4. Influenza sequences useful for example as probes for detection of different

influenza strains.

POLYNUCLEOTIDES

The influenza sequences may comprise polynucleotides. Where the context admits, the
term “influenza sequence” should be taken to comprise any specific sequence disclosed in this
document, for example, a sequence set out in Table D1, Table D2, Table D3 or Table D4, as
well as any variants, fragments, derivatives and homologues of such specific nucleic acid

sequences.

2 &

As used Here in this document, the terms “polynucleotide”, “nucleotide”, and nucleic
acid are intended to be synonymous with each other. “Polynucleotide” generally refers to any
polyribonucleotide or polydeoxribonucleotide, which may be unmodified RNA or DNA or
modified RNA or DNA. “Polynucleotides” include, without limitation single- and double-
stranded DNA, DNA that is a mixture of single- and double-stranded regions, single- and
double-stranded RNA, and RNA that is mixture of single- and double-stranded regions, hybrid
molecules comprising DNA and RNA that may be single-stranded or, more typically, double-
stranded or a mixture of single- and double-stranded regions. In addition, “polynucleotide”
refers to triple-stranded regions comprising RNA or DNA or both RNA and DNA. The term
polynucleotide also includes DNAs or RNAs containing one or more modified bases and
DNAs or RNAs with backbones modified for stability or for other reasons. “Modified” bases
include, for example, tritylated bases and unusual bases such as inosine. A variety of
modifications has been made to DNA and RNA; thus, “polynucleotide” embraces chemically,

enzymatically or metabolically modified forms of polynucleotides as typically found in
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Flu B HA gene HA FluB 5 MC GGA GIG ACC ACA CAT TAC GIT

T Flu B HA gene HA FluB 8 MG TGG CAG GAG CAA GGT M
WOZMIASEILU B HA gene Tabl e D4. | nfl uenzeCT/SG2009/000212

sequences useful for exanple as probes for detection

of different influenza strains. POLVNUCLEOTI DES The

i nfl uenza sequences may conprise pol ynucl eoti des.

Wiere the context admts, the Sterm"influenza

sequence” should be taken to conprise any specific

sequence disclosed in this docunent, for exanple, a

sequence set out in Table D1, Table D2, Table D3 or
natufeg b$ welDds thashensical famsaxﬁjDNmmchthA chﬁnaetgliﬂ'mtoﬁf viruses and cells.

«n_derivatiyes d homol oque eci
poledidt i BESrockd Fle R brabe pp i Sels LRGE el e o 5
ohg@ﬁknﬁu¢ﬁolynucleotide", "nucl eotide", and nucleic

10acid are intended to be synonynous with each other.

"P?J¥qﬁgl otide" generally refers to any

onucl eoti de or pol ydeoxri bonucl eoti de, which

ma}'t vﬂé be undatstbodelly RN laslpeBRA that numchoﬁs dtferrnypadynupieiptides and
nuclgﬁ%lc%g gagr{ ezl_%(t)c!c’eﬁrﬁ% 53 | gézobfltd&pﬁ%taq su@t of kl{p dte%]gne?a%}/ %*’ {111? ggnetlc
codes imgdditionaids b bhderabodthatetlilicd gevns, mzsyl, ngh@rouamdtechmques

| e-stran R

do
kS RUJF LS SR OB 3L R LR eGP BREDFyieee cheoded by the

polyﬁﬁﬂ@ﬂtﬁi@#h&&n&@ﬂ‘@fe‘ t6 rdTRcNACc a1 uRINe of By pdFiyuldR@ost organism in
i ngl e-stranded or, nore typically, dou%le- st randed

Wh'mth%lo%'vmpuﬁ%* ¢ todierfgPressednd  doubl e- st randed r egi ons.

In addition,  "polynucleotide" refers to

trh@heeaﬁmﬁmdedadegions conprising RNA or DNA or both

RNA and nucl e i nc

oA PeaRieng it PTG ARG Abt S B raffolstiinang
compNRSDNA JRIRARA.. vwrhbh rriagubk bm@le&trmméufor aeubiostrantiab rrhe;t may')ﬁlso be

for other i ed” bases %an cl ude

polyBRIFICES Wbieh SAE SECEE S G0 T oGl Agmber of

dlfférmwﬁaeof lﬁomwﬁ)hyo @mgdﬁu@lééﬂd@a&fe (kﬁ§wﬁ1 A5thd 8 MTHEBRcluge
DNA ‘and t hus, @ nucl eoti de" enbraces
R

meﬂ@ﬂmwnpty ang phaspkarptBigafepagkbones: adstiionafjactjding ey rqlydysine chains
at thfe@F Ry/&fs @H(I.Isyd? lt'l’ﬁJ RALLHEF ofﬂﬁle %Mﬂa'ogélolfi‘nlg &Hégﬁllzhtnlt is%b ’l\)lz

nat ur e, as wel as the chem forns of
underhtapdideiethe B«vlmucmotmsrm@e@ rapdifiecehyl any m@mwgdalbé@mu thigart. Such

mod?#ic?ago%r[ﬁzg)pl?e csamegloeal in% o%e%‘ écg %‘%&Rceptﬂ a%ﬂ%,'f@ﬁ fe al%%[f'

erre [""gonuc gener ac
polybaeclemdes sftioecesby a skilled person that nunerous
di fferent pol ynucl eoti des and

Variants, Homologues and Derivatives

The terms “variant”, “homologue” or “derivative” in relation to a nucleotide sequence
include any substitution of, variation of, modification of, replacement of, deletion of or
addition of one (or more) nucleic acid from or to the sequence. The variants, homologues or

derivatives may code for a polypeptide having biological activity.

Sequence Identity

As indicated above, with respect to sequence homology, there may be at least 50 or
75%, such as at least 85% or at least 90% homology to the sequences shown in the sequence
listing herein. There may be at least 95%, such as at least 98%, homology. Nucleotide

homology comparisons may be conducted as described above. A sequence comparison
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nucl ei ¢ aci ds can encode the sane pol ypeptide as a

result of the degeneracy of the genetic code. In
w@eodwousanl it is to be understood that skill edP@ESGZNG000212

may, using routine techniques, nake nucl eoti de

substitutions that do not affect the pol ypeptide

sequence encoded by the pol ynucl eoti des descri bed here

to reflect the codon usage gf any particul ar host

organi smin 10whi ch the polypeptides are to be

expressed. Nature of Nucleic Acids I nfl uenza

sequences and variants, fragnents, derivatives and
progranmphed ney brapedcoapciny@isble GG Mponﬁnd@estfmprdgmm described

randed or. doubl e-str and

aborg T AR i 2R T iR e R CER fo PRt et ndte ifag ana -
for eA®finfshRethnlied @GR creAtioripdneity Bf-50Ladd the esfeult gdpyrepsioh

nodi fication to ol i gonucl eoti des are known in the art.
penafty dsd fprcach geclentidfy | phosphonat e and- phosphor ot hi oat e

backbones, addition of acridine or polylysine chains

ath@hewahmand/or 5' ends of the nol ecule. For the

p of t R .

i hg&pegfgxﬁﬁeﬁ ljig cribe mépego(tldn?%endﬁ% E“a? ?.ré %@J&le&ﬁ&?ﬁ({tﬁ@%seﬁ&ﬂ%ly to
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carried out rder. to enhance the Lo, MLV Vity .
compEmepied aBp a0y ARG SgpFTRs MY bF peRELf Rideotibds in
lengMiauchrat & 1ed90DBI3004Es SBHlcletidey @i lew@h. The ternms

‘variant", "honol ogue"” or "derivative" in relation to
3a?ﬁea { eot‘ }q%r dF z%ﬁg ena%%s (ﬂlo ﬁé’t‘%ﬁﬁ?%hﬁ%?@%l tcki;tess% vgﬁlch a strand of

nuclele heitlijains wfth ) bonaplldmbntmry sahndtheough basrafmaebngh acwell as the prbcess of
or to.the sequence. The va honDIogues or

amp e gt PR TP EE o8 HoT b IoU e g

bi ol ogi cal activity. Sequence |dentity

i nBolyaucdadtidesonapablewf delecieghelibridisingdq dmmlehmnﬂegwces

[y, /29 A

e TR 0l RS s L BB RE 9% LSl T o o
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as at |least 9 cl e .30 honp
pres G AP BH AT e HoTERAT B R UEGLET Bt ABAUECRe o8 40,
60 of EEL& GG e COMTEAbhsSBleoddtspr ogr am whi ch may be used may
conpri se the GCG Wsconsin Bestfit program descri bed
b h « »C of
ol BB A IR A
polynucswmnde bsedBhe paekauhsed gaqer corebitians lwhpmrtalatgyt p(ﬂymﬁl&oadﬂis found

def uIt xt.ensi. 3.f
to g o Pderoti Al YR BT Aovt bagkraype e b6 g
hybritli£dtie R hiafl & c S8 BURNSEST ditieaboldhe:|étidedpresent, fd‘r}ébﬁmﬁib Slhlﬂga cDNA
sel ectively to the sequences presﬁg%ed h rein, ? F
or gepeMiaRNA libraryrhetie sereeniag il Hys Y&t heskgegrnd ppplics afgygl of signal

gene‘?ﬁé@i))eﬁ?éi‘ztcn@fl b&M¥erPthe E)hﬂ)e ahoy ﬁon-ﬂlé@iﬁ% PN A e cHIHENAE Bbrary
may be at |east 15 nucleotides in length, such as at
whidhdg kess than 1®pld, sachoss 169 thand 08 i aeintanpe 4séhgmmﬁ$w¢rectlon
obs AR NRLH PR e e S AP b RS g, o
rmh@dﬂﬁh@nhnmabyes;Mahdlthrough base palrlng as well as
the process of anplification as carried out in

Hy BR i3t fRn CBAdiflors@fChds@Nort @6 mémn%gélﬁﬁerature (Tm) of the nucleic

PoI nucl eoti des capabl e of selectivel a; dising to
acndtbhd ingrompbax arctaughy inclBereer apd Edmmekd 9%@1! todlolegylar Gdering

TRy g AAds MEngRo8E VBl B2 NP Yy SYPIGY QyifheTontera
defiledrisiringows” aoexphinedbelodspondi ng nucl eot i de sequences
presented herein over a region of at |east 20, such as
at least 25 or 30, for instance at |east 40, 60 or 100
or more conti guous nucl eoti des. The term
“hydridi zabl e" may include "selectively hybridizable",
i.e., that the polynucleotlde used as a probe |s used

N o o oy . .
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hybri di zati on may occur because of other

pol ynucl eoti des present, for exanple, in the cDNA or
w@ewonsd0DNA | i brary being screening. In this PUESG2009/000212

background inplies a |l evel of signal generated by

i nteraction between the probe and a non-specific DNA

menber of the library which is less than 10 fold, such

as | ess than 100 fold as i ygense as the specific

i nteraction 25o0bserved with the target DNA. The

intensity of interaction may be neasured, for exanple,

by radi ol abelling the probe, e.g. with 32P.

Hy Maix thta striagenc g nygidal lp necuas & abas dth-61C (She bakeiwtthﬂ@m of the

tenperature (Tm) of | eic.acid din
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1deng/§/| 06\%11 {Qﬁtﬁ&gﬁ;ﬁg%f%%f%gclg@ (%%tl)zclllpém%éﬁv iIE ar nnéeerﬁgallate-{or %Ql)} t?ggency
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0 CS nt ate (or
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enberipag&edanty t he net hods and conposi tions described

.hef’(?l n%é‘i%‘hﬁe \DrﬁclPQJg%E]ﬁﬁio@o %%l & t'ﬂglirﬁl'uéxtl{a%@%qces'cﬂsclosed
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heretbawhiph hreralsoliededed gan e d:bt&oed in@l nuchdbdr ofPeays\Pther variants of the
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fromdifferent Bo ulatlons For exanple, influenza
corresgpRslingRRsionnp thehoraelpgyes,and synthesisitans pradyging theumelgcule as
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libra?%@&%dé‘{?%r WAt lll%rereQ; fﬁ)%’&ﬁerf Aihd19F n(‘f@ﬁﬁlﬁ{ayspecéé) such
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t he pol ypepti de or nucl eoti de sequences di scl osed
here. Variants and strain/species honol ogues nay al so
wheooohsadned usi ng degenerate PCR which wi |l uB€I/SG2009/000212
prinmers designed to target sequences within the
vari ants and honol ogues encodi ng conserved am no acid
sequences Wi thin the sequences of the influenza
sequence 10nucl ei ¢ aci ds. Cgrserved sequences can be
predi cted, for exanple, by aligning the am no acid
sequences from several variants/honol ogues. Sequence
al i gnnents can be perfornmed using conputer software
as vikdlomierdbinl bhfingaltspedresy areaobih@such dib@oes With pmbs:’; afDnﬁiris'm@pll or
pL ogr i.s,W dely used. The priners use
part PR e RO sPuFTES Gielr ety SRR S e P o or
othed Ragthdnks dFanfiRfth Rbudicé hiIEO 8dLEHASH Edn@itiSnd GMREdilir &thigh
those used for cloning sequences with single sequence
string¢NiCher s agai nst known sequences. It will be
appreci ated by the skilled person that overal
n usinamtr b%n&%ﬁh@pl%bh&ﬁﬁn@gﬂuemhmmlémmm dlelinvarjants of
ﬁ’ CE nlsns i S |I§ % 3ﬁ?e very low and thus in
the RofypgeIide; o asIFS SeruSessa AREEA%Smmy be the method of
choi ce rather than screening libraries with | abelled
f r Ngrimmns @dtsheinYSpédiQsdwmlcwmmd%bmmm@busir%megenerate PCR
.addition Io se £
Whlczlevval:llélﬁe %flmenrac Sl r%g tar eggglngn% {nglnl?ﬁ iggttg élISId ﬁ(g?(ﬁx ucs
encoﬂ&@roohse&}eg @minducsd ﬁ:qadfncagvitme trBLsééﬁIEnsesldf dmeoﬁﬂlmno@seqnmce

Al tern vel such pol ynucl eot.i des ma bt. ai e
nucig aEdg OB SSRGS RS P DGR G EraIcs B0 oCEy e ammo acid
sequfaﬁtfes sl Qal daﬂﬁﬁtyﬁ&ﬁéﬂogﬁﬂ U8Yahénce digrhehtsaah @6 petﬁirmed using
variants, honol ogues, derivatives or_ fragnen
compyigr sefarcipwn iihege- fRreramplgiher @CE N 'S@B{'awdT @Uguﬂf%%ﬁ%m is
widedpRdon changes are required to sequences to optim se
codon preferences for a particul ar host ceII i n which

th ol.ynucl eat i de se be| ressed
Ot 8 DBt Eredan SRERTRE iy VOLCTRELT DI IO B GREpoig Positions and
will b@hfe@@uaﬂnge@sy EdriditioR s |0WEE YHAR tHo8€ 0@ ifb (bhicd §eqsencesrwmosmgle
alter the property or function of the poly epti
sequ@m&ﬂwr%%gatrﬁ&(r}gmn)ﬁﬁ%p%t It yald be appreciated by the, skilled person that

overQl‘P hydsttiae ﬂg)ﬂngl%gy gascsd Reekndsy eorraktaRBy lﬂb‘iﬁgd &%atﬂ&ﬂéjid GiRely to
primer, e.g. PCR prinmer, a prinmer fo

be venytl@w aed thwnath?ﬂe isftuatians dsgoncsaie PCBnnaYabepth@ ﬁ@théd gf choice rather
than s@@% Lgﬁb Wlésml_% faﬁé’i%@lf}ag&erlltgh%llnm)én% g@éﬁcé %ﬂ&nc@?ans
| oactive or nof-radi oactive bel s, or the

polynucleotldes may be cl one to.vectors
pr fhaddiionphospplogos eaypnfer may g@ PR G Persing 5 pide pndor

prot@n dabakts usi; & Mo sbarch ai6HthAR sidh dsQRSBLAST su1€érof%??§h§ at

Ieast 25, 30 or 40 nucleotides in Iength re al so

n&ngtslvse d, SE) rl‘)f}wtﬁlgfr)tg]&s B@g&g §E{g éb cteH mu%xgenesns of

char@&érﬁ@éd‘ §éqﬁ@ﬁc|e§i &5r exafhplR! mhe&zﬁﬁyqubﬁceﬁfueﬂwfa@dis or variants,
reconbi nant |y, syntﬁetlcall or by any. neans

homglpgpgsadariyativssion fagmesits bigiepf. yfhﬁ w@eaw ul where forgyample silent
coddchahgo el r pr?im%ﬁ 0 duchctEGPBLMIKL R 0dHBrEfeBRE&RITE! a particular host
rimers wl produced by synthetic nmeans, involving
cell g xslnlelpthmpgb/nn@lmﬁa@cqmp@ce@ﬁretumgdémwsed Qtherl sequener-¢hanges may
be dgsefr%H ?rpﬁgr%etotg ?ntmﬂﬁlseer%gthg&onaénz é {felgg 1tTc§1 {:t@é QY ﬁ)sallfep{he property or
'S usin i ec ques ar
funcnemdf llhy pal\ype[itldbﬂ @codtdtﬂyeheapcﬂynmlmg@s pol yn ucI eot i des
wi Il generally be produced using reconbi nant neans,
for exanple using a PCR (pol ynmerase chain reaction)
cloning techniques. This will involve 15making a pair
of prinmers (e.g. of about 15 to 30 nucl eoti des)
flanking a region of the lipid targeti ng sequence
which it is desired to clone, bringing the priners
into contact with nmRNA or cDNA obtained froman ani nal
or human ceII perforn1ng a polynerase chaln reactlon
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Pol ynucl eotides or primers may carry a revealing
| abel . Suitable | abels include radi oi sotopes such as
W@2M9051485, enzyne | abels, or other protein | abel/SGEoeh0212
as biotin. Such | abels may be added to pol ynucl eoti des
or prinmers and may be detected using by techni ques
25known per se. Pol ynucl eoti des or priners or
fragnents thereof |abelled . gr unlabeled my be used by
a person skilled in the art”in nucleic acid-based
tests for detecting or sequencing polynucl eotides in
t he human or ani mal body. Such tests for
deTrRepdingic@otidds akdcyibedigeé mag bbusedgo pepdacel mringi €gla PCR

sanpl e cont ai ni ng. DNA RNA i nt o contact th a .probe
primEDAGFTET G 24 2T W6 AMBBSAN saciin. raroHe e et e wifl

reveeam%){mel By &drentfoRRIthédn® 0§in@ AR Gr nBE-rAIBAcEHHIRES, or the
formed between the probe and nucleic acid in 32 t he

polysuptgstides auche derted datp (ypptﬁrgyngg PEHBKISe R ehes ARd rq)&er fragments will be
at le&s?g W 16475 5 Séﬁgﬁ 285 165 Pfor QXarhﬂ'gghhés't §5 % otr h@ nQ@l&Q%eQﬂl
id sup renovi ng nuclelrc acid he sarrp e
lengt\hmrtdrm slsmgtcommsqxﬂb)s@d tarm mhbnmi@b'é%”aﬁ @leth@rﬁm
detecting nucl eic acid which has hybridised to the
pr p&gnucﬂot.aés@a&ﬂ ¥&d INALS nBBleBidRs BMEPBb& rg) ut p?wlcae

lised on a solid support, and the anpu

reconpabwb@tly@ exmleptwlmueha@( ng‘wab baralipiaip bescrbila éhe art. They may
Iso BYLI OEhads of this and other formats can
aSOEe %)oun By st exg‘npl e W89/ 03891 and W90/ 13667.

Tests foy sequencing nucleotid for exa t
i nfn &?@Wigpg@ﬁﬁéﬂﬁé’e RiRdbgs by s etic RS DR Wgwsﬁgfeﬁal

mant®aQLRUr #RY deSiRdi R IefOft Piciidhde b iR leotil at ArtintdNAedhques for
contact with a Ewsbe conprising a polynucleotlde or
accopwilﬁwg thiscsngrapiomaiaddechyiaue e fsadihs avetablg ét ¢ Aitni ng
t he 10sequence by, for exanple the Sanger dideoxy
ChBbrpet poipmuURRdotiaes vl?iﬂtghﬁﬁial(ﬁ&@r&mrbd agkg etorabindnt means, for
Such .a hod gener al | SIS el ongat i
examplouifEa PR (el PEBrecehAERRHPR) CIaming SFHaES ohf %W't'méfﬁv%
maki aQ)afrto'T Bhifke QB! SABALAS Yo B@nﬁdﬂ&mﬂ@d) fafkiRNDre@TonRtheAHid
selectively term pating the elongation reaction at_ one
targesing sestuenastwhieh iis desired tg cloye.bringog direprinagrs g erytast WHRMRNA
or cIFNRVSRHideQHrodNsh dfh M dg%fngﬁ‘ cdIf ﬁ&rférmqné Pplihttase cham reaction
separating out according to size 1Be ongat ed
undap comtlitians Wlmhdemmmm@nthC%@q @éﬂeéeefedtr%orn Lﬂs)llaélog thecamnplified
fragt?%gntgh -0 c;r)h p%l?l ﬁ%{h\é %ea%ﬁkmn Hﬁg? gE egc‘aergs;é aﬁgi I:]ect?\lfjérfn@ k?llle
amplifakhNAC Wbopmndes nd&\’BE’desd@’EB’ to cliETdh an'cibk&?&'slﬁ'lct@n leodyiner

recof P ikt FERSCRREMP IS IR g on B FlahEE R e SRt Gector

pol ypepti de sequence may be used as a therapy in any

ZOPdlynqclcgmdts aprimersanay oyt revkating labelThaitablerlphels include
radlolsqb%qes S5 C}rfse Sté hlfz&mehﬁ{e grl;ogpeq%réetg’lg { bé:lrs%g%ﬁ as b10tmt Such
labelginidy hM’akidd’d tb melyseqwﬂeseon Binteat mdahzwbmmmdammg by techniques

nat ure and i.n natyre. ln one.a t.he
0GRS TRUSES L PHTPEAT [P HE oG bRRIER QF ppIpElpd may be
used B SerdoRakillbd th the fitd @R IdiSadidibaed Rb@ ForkRlektimtibregieatiag

at | east about 9096pure or at |east about 95%

PO‘YBW@%@FS intthe uman o5 3Bl b pure. 25 DETECTI ON OF
I NFLUENZA VI RUS The influenza sequences
deSach tbasifdn dé@cth@)geb&alusaﬂ\ﬁrmé bd@l@h biotogidl sanfplai@nzining

Vi r i.n a exa le fol The
DNA i8R ispoB By G Ao oM R TR Epide.or pEmeL e
hybﬁ&siﬂ%ﬁﬁﬂﬂ%ﬁ amd Metecling atyRdIXEY R BeBVeRh $i@ proodidmiubleid acid in
to c . The cDNA may be anplified using the influenza
30sequences as priners. Pairw se conbi nati ons of
prinmers, such as conprising forward and 33 reverse
primers for a particular gene variant may be used. Any
or aII the sequences set out |n Table D1 may be

. o - o
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10 probe sequences and not others. Alternatively, or
in addition, the influenza sequence probes may be
wo powobsl4dsed in a spaced array to facilitate deCESG2009000212
and discrimnation of specific binding to certain
probe sequences. Such nethods of spotting nucleic
acids on an array and array hybridisation and
detection of binding are kngyn in the art. The nethods
descri bed here may be used Tor detection of influenza
infection in an 15individual. For this purpose, a
sanpl e may be taken fromthe individual and tested for
the sfahh@lepsm:&fetbetl@f maybd avhized wditigechnRyues arvbes BCRidndy winmobilising
the fopbe i S?ggbgpobg%'m%%@;fﬂdg{c'ragﬁ 0 e hioBle wip ”;;ifheigtn&%'}bridised to
the prowb, @i én Héﬁédﬁﬁ% h@(ﬂelb)ﬁcﬁi h\aﬂichs’daﬁ ﬂyﬁhdlsed to the probbtAM‘érhétlvely, the
be appreC|ated hat all that it 1s not str
sampje sedeia pgid may be pmmebil W MAesPrd swmasaqddh%@“wrégéartob? pound to
suchtatk%gﬁcﬁ‘[@nqye dBlebtell rS:i‘ltltaﬂ)hg a§§§§; ﬁl%ﬁ@ﬁé’ off tF?irs ag@ Btﬁ&t ﬁogﬂatb Sant B&ound

ence of detect abl e.g. Oanplifiable) influenza
in fongmnml@“é(@ﬁ%%ﬂl MFbW 3667. The met hods
descri bed here include therapeutic and prophylactic

MefTh@diRr sequedtifEiudRIEdds ot bielghplke EIRGh flenz{equétck UBEIZB acids,

i nfection, optionally together with strain detection.

involvgdyinging e higlogicad papric e%ﬂag'ma reet QNA apRNA; Ipercapiactysithg probe

com i AL FERRGS el A oriind SR RADEn cicmining the

sequegsrbapfoe sxdmpé thd Saeger didep chainfteuningipa aesithndy seectambropk et al.).
known in the art. EXAMPLES The Exanpl es

desgdh feBodBineRMly @bmpSies glohfink i lthiepté@ngedTBuitable reagents,
sequences described in this docupnent for detection of

the prigar Gy syehesispf garandgamplementanstorthe Rrask DNy prfiNs gnd selectively
term?t{aflﬁ'g the- el R%ﬁtlon reactlot$9{@1e%t moREofEn IR, €SorBligedi@iR; Moving

nbi ned and m croarray hybr'i di sati on chip,
strand@ﬂcmgarm and termination eaced¥ 19 ocens; ©paraigout pesgedieg to sieited
elongagg fpro %ét{]{) @8 t@}%&ﬁq%ﬁ ot ﬁ%@lﬁzgeg)ﬁﬁés R éh@el‘éﬁ V2 termination
has atetireat. Soitabdd reagmtsuedude sSDNAI podymdrhde ebeyrml ﬂd’eiebxyrmcllebtmes

WA A AR rrpor Gl B 817 bR s biltsscppsetectve

wnna&hﬁmanpllflcatlon using for exanple PCR and ot her
anplification nethods, including RTPCR LCR etc. The

or OE ﬁt‘?lu%% ﬁduﬁgcel JggLM %l)}gﬁﬁt SE‘F"%B ﬁﬁ%ﬁ%cllﬁﬁd géa therapy in any

formmmdhcad irodn isciafee |fcmraif heltelhy Efrsokdted’é\meams tha;mlnﬂseqsence is at least
s A A ot v o gae P SRERIRY efenge i ity
assotiafel] lﬂﬁﬁlﬁ&e andlasNoOnd infrlatied) 2@ ok afspd:dﬂ,&he( datiarce & is agoeified form.
thhpdsé . Figure 1 is.a fl dlggran1tha
The frin, Sus B s T HBOFHEHE ‘O “a e Pl el @ leprigoout
90% gurd, BE 8 16REATN5% Pure R bEleAt Boouk- 984 @areChi p B. Verel D
oéystenl An overview of the entire protocol is

|1
DET%@@%?P%?FN@W&&%H@ ator ol s adhore o the WHO

Tﬁgln'kf}ﬂgr?za fsOfueh@s UESHbAMRL mhybé H&AF8 deteciSiE St infifenza virus in

descr
a samplex A exanmil¢ tdloweli sease/ avi an_i nf | uenza/ gui del i nes/ hum
anspeci nens/ en/index. htm . Collection was done using

e' tI"h@ SanfpiP AESS, b@bl‘b@éééﬂ to-ERﬁ‘m R1dic Magd, Yibh(dy s sepBertr@A EThe

M ni mrum Essential Medi um (E- MEM with veal infusion
mRTMmaw besexersgdragsasibed 19 Nt ThesDIWA @ehbaﬁmeﬁ'fr'ﬁdstmgab@nﬂuenza
I
sequr%}g(%egtaé grnngglg f%a%?g%%gg@ﬁ hQns%f g mﬁlésr SLE)F} a%) ﬁ&rﬁFﬂ) forward and
or plastic/ polyester smab (commonl y avail abl e non
propriety specinen collection materials) together with
the collection tube. 25Influenza Sanples 29 RNA
sanples of subtypes H1N1 H3N2 and Influenza B were

I . r o
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The breakdown on the nunmber of each subtype and their

origins is as follows: i) HINI : 5 sanples, human

w0 2009327 13 sanpl es, human iii) H/7NL: 1 sanpP@E$G2009/000212
avian 5iv) HON2: 1 sanples, avian v)InfB: Il sanples,
human. Non- 1 nfl uenza Sanpl es For specificity

tests, five non-influenza viruses (Respiratory

Syncytial Virus, Parainflueqga, Adenovirus,

Met apneunovi rus and Rhi novi rus obtai ned from ATCC),

with 10their TCI D50 determ ned are used. |solation of

Viral RNA Virus isolation is perforned on patient or
revesse peimessfond psticular gene RINAnt paydba wsed. IAnyeortatlahﬂ fdudncennet out in

ci me i.n
ool i SRS (B Sy 58) g ssapencgppresentin
the samplel Ted drMpl Fie@inuEBiciabids hay bé aéeteatd Ibyﬂsifhitton hibidiketion using one
Viru?s, RNA is direc extract g ro .
ore mre of £ Poggief RfiuFne eayaee asw@ﬁ @ﬁeéﬁ"%éz? wﬂwg?swgea" an influenza
prob¥ 'sédﬂ:%nceMﬁH ﬂ@ \é' Jaam ﬂ@d‘m’lhéﬂiﬁ g@r‘kdoribhﬂ)ﬂ\fhérékﬂ) as detected
usi ng t he Vlral NA Mni Kit GEN GWbH

in theévlrfﬁhg@}lorawb pe mg ag @n {ridésaton of thg @qu%mﬁ Oﬁﬁﬂ/@ﬂ“?%at‘m@e sample.
product insert. It would be understood by those in the

ar Spdchai strBﬁWeie‘&ﬁd)rﬁéﬁﬁﬂuﬁdn@MtW mMbel petfotivetztey for Exasnple
woul d be sufficient to |deaSU|t Iene

deteemttmﬂmg hetyesnseect Cawglemzspr A Siqmceaﬁ RFi fargq %%r%ﬂay be

h@\béd'?&'% EABR b f&%ﬂ%% brel i ﬁaﬁad@hmaea ABE Bin@InIoP cert
e ral EQNAEm ?‘}Jérlt t pno 2904 l| s anpl |cf [ %dml n th(cae ain

probr: Requgnegs anyl 'P&Rtheéﬂaéitéma‘d)‘f?lbb ﬁémcqﬁiriwousthﬁ g flapnzgepauence probes
may@é %ﬂ&'of;fl}lgéd 1}{ % 'fﬁcnlltate de(e%t%n 4H3- dls%%m%))n of‘\speclﬁc

ex mx rs for the HA gene of
bindmglse y@‘esn Mbmsequﬁwﬁs Sgeh mgtmds MLt ingHONIRic mmls CB anrpgray and

a“a# A e G s Rl oo B85 5 " '

onents Vol une (pl) agen Quantjtect Viral Master
I emethods desgribebherganay e)ys%i fpr detection of influenza infection in an

individual. For this purpose, a sample may be taken from the individual and tested for the
presence of influenza virus. Presence of the virus in the sample indicates influenza viral

infection. Presence of a particular strain in the sample indicates infection by that strain.

It will be appreciated that all that it is not strictly necessary for intact influenza virus to
be present in the sample. All that is necessary for detection is the presence of detectable (e.g.,

amplifiable) influenza nucleic acid in the sample.

The methods described here include therapeutic and prophylactic methods. Such
methods include detection of influenza infection, optionally together with strain detection.
They further include choosing a suitable therapy based on the presence of infection, or
knowledge of infection by a particular strain, or both. Suitable therapies include antivirals, flu

vaccines, etc, as known in the art.

EXAMPLES

The Examples describe a method of using the influenza gene sequences described in

this document for detection of influenza, in particular, detection of influenza strains.
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RT Enzyme M x 0.5 RNA 10.0 I VT PCR control 5.0

PCR-grade water 3.5 Total volune 2 5. 0 Loading
wEawb/15bet channel of the chip is | oaded w t hPAISG2009%000212

of the RT-PCR m x. The chip is then placed into the

Thermal Control System (TCS) of the Lab-on-Chip

system described in further detail below. RT-PCR is

conducted in the PCR m cro-{gactor of the chinp.

5RT- PCR Condi ti ons The cycling conditions are

50C for 30 mins for reverse transcription; 95C for 5

mns for enzyne activation; 45 cycles of 95C for 15

se8sme bBe Faamples sieksusanfla ¢@tbihed RTPCReasl. mila’baﬁ%ybridisation

chi ETTEG 5 SRAB0BTSF N R Y oG TR ) oo ashe

sequéhel B&ctibdilin Wis 8dclinef fohidiEdtidh Sainflaenalihfparticulat, deeaddn of
i nl et channg Hybrltﬂ ‘ﬂhl on js carried out in the TCS
influgpzacsireing 31l Beayident i ghistsf-e Buffered Sol ution,
NaCl, KC1, Tween 20 and Denhardt's sol uti on.
Af Seth lhgthdsdsdhzga'hd':lod‘e,, farikeampleusangrtyseiqgensasdseinieys for nucleic

cen it in buf,f at 3000rpm for 2 .
acid gl itastf e siermulE POR 4 oGise SBganS Maih 2t D tuging RT-
PCR, heRG &bpml .ﬂaﬁ@hsb@@laldonﬁ@udbaish@ el lidnerds prabs, iici@ay be
optl%ﬁ? h%r 11){ atnsasr)lc})/(r)lg)erthorcri]-qu{glrlﬂélﬁ le;lg ﬁlzgriﬁlfﬁweg,&ga{ é[ssaﬁ/qscl‘srr[)ag Iinnlglaniatis
etal%sepnﬁ&o@fﬂ@ HyBRdissRgeet€apt ured using the Verel D
cr oarray "Reader . The captured i mage i s anal ysed

Ver el f ob
Exapgih Spesir AEatpriTpfnerh and oA iitrn stiin QarBliAd
Methgds)an nust be equal or nore than 3 * nmax (Signal ned
/ Background med) of the Negative Probe Controls.

PL g%@ﬁei IS{ s %'Fﬁ"rle(ﬁc glla%e[gatqgl lhshjét%% Hr\eccrn%rdfrﬁ]%t SFQEPI? bn %inp

es on mcroarray are
descsipat inakis dbcmmbﬁcé&tcﬂuﬁp daboh- (Iﬁ)p B. WereBFBioSystym.
particular influenza type and strain, its respective

Pr aARgSeidw of{thegt.l:}{tlréJ otdeois Q@ﬂ]&té&hﬁlﬁéurpéttern on the
mcroarray The probe panel wth predeterm ned and

Sp ot @gl probes is shown in Figure 3. Al probes
%B"&"t eC¥™upl i cat es.

Specimen collection materials adhere to the WHO guidelines for collection of
Influenza viruses, as described at
www.who.int/csr/disease/avian_influenza/guidelines/humanspecimens/en/index.html.
Collection was done using either COPAN Universal Transport Medium (UTM) or Eagle
Minimum Essential Medium (E-MEM) with veal infusion broth, bovine albumin fraction V,

gentamicin sulfate solution and amphotericin B.

Collection materials are packaged with either nylon FLOCKED swab or plastic/
polyester swab (commonly available non propriety specimen collection materials) together

with the collection tube.

Influenza Samples
29 RNA samples of subtypes HINT, H3N2 and Influenza B were obtained for the

experiments from clinical samples. One RNA stock sample of each subtype H7N1 and HON2

were obtained from archived samples.



10

15

20

25

Exanpl e 2. Specific Tests for Influenza and
Non- | nfluenza Strains (Results) The results
wo@Rooenswuert typi ng of H5NL, H7, HON2 and | nf B B€ESGH0O%M00212
in Figure 4, 10Figure 5, Figure 6 and Figure 7. These
are described in further detail in Exanples 3 to 6
bel ow. To interpret the results, a positive
result with the correct typjyng/ subtyping of influenza
is defined as the | east nunber of probes (in
dupl i cates) that constitutes at |east 50% of the total
nunber of probes for a particular target panel that is
| i The ¥iedkdoive onalmriunsbet efsdackl sybtyye a0 theal ogigims is as follows:
15identification of the correct typing. Exanple 3.
Sﬂ@ci fiGINESS Sinfofs. Auridnuenza and Non- | nfluenza Strains
(HBNL HA Result$) One in vitro H5NI HA RNA
transcripts fromjts cloned gene froma single origin
i s'ise ﬁgidéﬁéw eﬁ?”ﬁﬁ@ specificity of the probes on
the m croarray panel. Al'l the hybridization
prodes AT :clovampées] avidni t and no non-specific probes in
the panel 20are lit in all chips. A sumary of the

prefe reondtiSsarpsbfidsound in Figure 4. Figure 4 shows
the specificity of the probes on the m croarray pane

for, the ~gene of the H5 type/ HS5N1 subtype of
inY)ueH?EéA%q§§@8 SOW™fe tests done on the RNA
sanpl e, we conclude that this sub probe panel is
258pediffuenzafSomptase H5 type/ H5NL subtype of influenza

T vl . . 1
R R e L RS L) S AL
Paratniflgersga ed ddnogirasy Metepneumrvirus amdoR o drus obtaingdl freth ATGE), with

. 4. Specific Tests for Influenza and
me"ﬁgﬂﬁﬁhﬁfﬁ Tgfnggﬁhs (H5NL NA Resul ts) One in
vitro HoN1 NA RNA transcripts fromits cloned gene

f r batagiow phigred RNsd used to determine the specificity of

t hgiE RBBGoPR ptHEEdGh Pafi&Yr Ra4Hdamples. Al the
hybri di zat1 on probes are correct]ly it and no

nop- speci fic probes_in the panel 5are.lit in all.
e RBATS Aresyifrigetet from egpe oD btk + Qinssh Qhdarmp virel RV
extrdctiGV ki€ (Cataldpl U B90B) Sdtomingd tb eheSiRGAIcTibns divenGh tHelpRoducoinsst.
on the mcroarray panel for the NA gene of the 1-15
N1 subtype of influenza A Based on the tests

ty
doﬁée6n"?ﬁg RNA sanpl e, we conclude that this sub
pr Bbie ipdiredtlyi extrddepfeam fRiespifatory syreytid virypdlunidnlparainfluenza

. subtype of .inf]luenza A. .Ln.view of the.l|ni n I P
virus Ry AR it BB i LA G S K i i
(QIAGEN i(%\ﬂﬂ)l@,ed}%rmmg?rdcéclydhgﬁx %s G&:tr?{ttﬂ)inﬁ_ gived e?herpﬂlroa?ftmhe[s

are obtaln . al e o. ecl.T1l C sts for uenza
woulskhe udFsioRd butissinbe af fhat fielﬂr? lwkt%f?emtagy non-influenza virus

wouldérsufficlen@ogibvil NuiDIA ne iRk esniRle used to deternine

the specificity of the probes 150on the m croarray

panel . Al hybri di zati on obes are
cogf"éeéste | Napscyip ’é‘ﬁ’o}%”ﬁ%%’-”@@fg@??’? gy ﬁeébes in the panel
ar Badh RNARarhple lfexahabps usifil Qidgen QéAinadbrabRNAomingat, It hd. 52904)

is an{lj;ﬁg{%g i-hrgu[rs: gr]télgggt?a/g g‘alzr%éctok%g %ﬁ;{:&&}?g (ﬁ%éerrgé%agré&?tgﬁ“s?gox kit

(cat A& 1PE3 l?.QM RfhItiplexth BT PrifhersHoSHHE €1 Dgednd @RehetstiBtypes HINT, H3N2,
2059e0| obes on the m croarray pane

icity of the pr
H5NIgH 7T, HN& 1o B P'Pﬁlhﬁéﬁ‘z&e"ﬁ\.(’f“m‘ aregipedd on the tests
done on the 4 different RNA sanples, we concl ude that
t hiTRe plotocpr b ispamelowss specific for the H7 type of
influenza A. Exanple 6. Specific Tests for Influenza
and Non-Influenza Strains (HON2 HA Results)
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chi ps.
(3/3),

In both chips,

Al the

are lit

the three type/ subtype
specific probes are correctly lit.
whydepiishi4gnt i on probes are correctly it and noPCT/SG2009/000212

non-specific probes in the panel in both

The percentage of correctly lit probes are 100%

i ndi cating a correct

result for the sanple. A

summary of the probe resultgican be found in Figure 7
t

Based on the tests done on
sanpl es,
specific for the HO type/ HON2 subtype of

we conclude that this

sub probe panel
i nfl

Exanpl €
Vi ruses

7. Coss Reactivity Te
CP Sreactivit

BUS i 41}, N 1Y

t est's” ano

t-he

I nfluenz
respir gt
sanpl eg

Féggg‘ﬁ285aﬂ”gréuggrf

e tested at concentr

panel of non-inf
pr med. 5.40The i nf
ati on of 10 x 1(

copi es/|r
Vi ruses

St e ol ad 11

uenza, pespiratd
pm t he "Nat i onal

Uni ver di
The res

Hos Si
bﬁfyénza EMioin i n-Tab ¢

or hased fr
E4 be(fg

Negat i \
Reacti \

%?WP Reactivity (+) Re
ORGANI SM STRAI N Fl u

suItsBﬁg§|t|ve f

A Fl uB Tnfl uenzs

HINL ()

MrpcRENGok) (=) HBN

L O (59

he 2 different RNA

is
uenza A.
| uenza

| uenza
| uenza
6

ry

om ATCC.
Resul ts
or

A virus

PCR-grade water 35

25.0

Total volume

Loading

Each inlet channel of the chip is loaded with 11.5 pl of the RT-PCR mix. The chip is
then placed into the Thermal Control System (TCS) of the Lab-on-Chip system, described in
further detail below. RT-PCR is conducted in the PCR micro-reactor of the chip.

RT-PCR Conditions
The cycling conditions are 50°C for 30 mins for reverse transcription; 95°C for 5 mins

for enzyme activation; 45 cycles of 95°C for 15 secs, 50°C for 30 secs and 72°C for 45 secs.

RT-PCR Product Hybridization

After RT-PCR, the RT-PCR product is displaced out of the PCR micro-reactor by
pipetting 14.5pul of hybridisation buffer into each inlet channel. Hybridisation is carried out in
the TCS at 55°C for 30min using Phosphate Buffered Solution, NaCl, KCl, Tween 20 and

Denhardt’s solution.

After hybridization, the microarray is washed by centrifuging it in wash buffer at
3000rpm for 2 minutes. The wash buffer is subsequently drained and the chip placed back into
the centrifuge tube to be spun-dry at 3000rpm for 2 minutes.

Microarray Imaging and Analysis
The hybridized microarray is scanned and the image captured using the VerelD

Microarray Reader. The captured image is analysed automatically by the VerelD software.
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H’/N1 () (-) HON2 (4) (-) Influenza B virus (-) ()

Adenovirus (-) (-) Human parainfluenza virus (-) (-)
woe®pisadDry syttcytial virus (-) (-) Metapneur@/86299/000212

(-) (-) Rhinovirus (-) (-) 15Table E4. No

cross-reactivity of the probes on the mcroarray panel

wi th non-influenza viruses.

37

For a probe to be considered lit, the signal median / background median must be equal or

more than 3 * max (Signal med / Background med) of the Negative Probe Controls.

Probes are pre-spotted at the microarray chamber of the chip. The probes on the chip

microarray are spotted at a concentration of 10 uM.

For any particular influenza type and strain, its respective probes will light up in a
particular pattern on the microarray. The probe panel with predetermined and pre-spotted

probes is shown in Figure 3. All probes are spotted in duplicates.
Example 2. Specific Tests for Influenza and Non-Influenza Strains (Results)

The results of correct typing of HSN1, H7, HIN2 and Inf B are shown in Figure 4,
Figure 5, Figure 6 and Figure 7. These are described in further detail in Examples 3 to 6

below.

To interpret the results, a positive result with the correct typing/ subtyping of influenza
is defined as the least number of probes (in duplicates) that constitutes at least 50% of the total
number of probes for a particular target panel that is lit. All the samples tested produced clear

identification of the correct typing.
Example 3. Specific Tests for Influenza and Non-Influenza Strains (HSN1 HA Results)

One in vitro HS5N1 HA RNA transcripts from its cloned gene from a single origin is

used to determine the specificity of the probes on the microarray panel.

All the hybridization probes are correctly lit and no non-specific probes in the panel

are lit in all chips.

A summary of the probe results can be found in Figure 4. Figure 4 shows the
specificity of the probes on the microarray panel for the HA gene of the H5 type/ H5N1
subtype of influenza A.

Based on the tests done on the RNA sample, we conclude that this sub probe panel is
specific for the H5 type/ HSN1 subtype of influenza A. In view of the limited number of
samples for H5N1, further experiments are done to statistically verify the specificity when

more samples are obtained.
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40 Exanple 8 Sensitivity Tests for Influenza (Limt of
Det ecti on) The assay limt of detection and
waeenofifi4oms determ ned for influenza A type HIMIT/SGBRZP00212
H5N1 and influenza B. No reference materials are used
at this stage of the product devel opnent. 5In-vitro
transcri bed RNA (1 VT-RNA) of the HA gene for H3N2 and
| VT- RNA of HA gene and NA gesne for HS5N | were used.
Quantified (TCI D50/ L) viral culture for Influenza B
was used in this study. The |VT-RNA sanpl es were
guantified by Agilent bioanalyzer (Kit RNA 6000 Nano),
Exatripded. Sp@eifio Tdstsl fdrunfloerszafand N cbonfluenzal$trains (HSN1 NA Results)
copi es/reaction of the |IVT-RNA sanples were anal yzed
by ok TPhiE% HsRA! NAIRIEA RIALihts Wahii% Y&l Bhat FHE Gishofe is used to
prinmers to check 10theirr functionality.” Flu B RN&
detegming detsperificimivher pipbas wh ther micygasray nmﬁ:{-i fied by
real -time RT- PCR using the |IVT-RNA sanpl es previously
quamtthé hRidiAtied @@B& atré"&)rr?e‘éf'fi*I Aednd meWoM Bpedffid SObdsGh the panel
dilution series from H3N2, u B and H5N1 RNA were
are litgpjall ghiBs-t he dilutions tested to determine the
dilution that yields approxi mately 50% positive and
50% sua@edry yethe probk kSultsldinde doundtin Bigutess. Figie § sistvadhaip
replicas to determ ne

.20 ff
spectifgfefamé thenrehics g .ther{vé'ﬂqar%@a"et@gfh?% gensf e fy yPeddoN1

subtypiedrapmRAz2ALl i nes and tested up to 20 replicas. The
percentage of positive and negative results in these

replicas r al cul .at to verify the . .
coRmen B oe ieci it ERA B, W ot Reapi s gtyprobe panct i
specifesfor the @ t9pelIHIN1 sibgpé efiufluarzaneIrsviewsr ihedihiied nimbereof

5 be anpl e type tested LoD/.CUTOFF Perfor mapce
samplgs (7B iy KPR GRPE R e BB oK i1 e i When
moré §dplslPZempings/ reaction Cutoff 2 10 copies/reaction

H5N1 HA+NA | VT- RNA LoD 2x102 coi pes/reaction

Example 5. Specific Tests for Influenza and Non-Influenza Strains (H7 HA Results)

Four different H7N1 RNA samples are used to determine the specificity of the probes

on the microarray panel.

All the hybridization probes are correctly lit and no non-specific probes in the panel
are lit in both chips. The percentage of correctly lit probes are 100% (2/2), indicating a correct

result for the sample.

A summary of the probe results can be found in Figure 6. Figure 6 shows the

specificity of the probes on the microarray panel for H7 type of influenza A.

Based on the tests done on the 4 different RNA samples, we conclude that this sub
probe panel is specific for the H7 type of influenza A.

Example 6. Specific Tests for Influenza and Non-Influenza Strains (HIN2 HA Results)

Two different HON2 RNA samples are used to determine the specificity of the probes

on the microarray panel.
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chips. The percentage of correctly lit probes are 100% (3/3), indicating a correct result for the
sample. A summary of the probe results can be found in Figure 7. Based on the tests done on
the 2 different RNA samples, we conclude that this sub probe panel is specific for the H9

type/ HON2 subtype of influenza A.
Example 7. Cross Reactivity Tests with Non-Influenza Viruses

Cross reactivity tests among the Influenza subtypes and with a panel of non-influenza

respiratory pathogens are performed.

The influenza samples are tested at concentration of 10 x 10° copies/reaction. The 5
non-influenza respiratory viruses are either obtained from the National University Hospital,

Singapore or purchased from ATCC.

The results are shown in Table E4 below.

(-) Results Negative for Reactivity
(+) Results Positive for Reactivity
ORGANISM STRAIN | FluA FluB
Influenza A virus HIN1 ) (-)
H3N2 ) )
H5N1 D) ¢
H7N1 G Q)
HIN2 ) )
Influenza B virus (-) (+)
Adenovirus ) ¢-)
Human parainfluenza virus ) )
Respiratory syncytial virus (-) )
Metapneumovirus ) -)
Rhinovirus () (-)

Table E4. No cross-reactivity of the probes on the microarray panel with non-influenza

viruses.

Table E4 shows that the VereFlu primers and probes sets don’t cross-react with any

non-influenza viruses and also the specificity among the different Flu types/subtypes is 100%.
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Fl uB N223 PCT/SG2009/000212

Example 8 Sensitivity Tests for Influenza (Limit of Detection)

The assay limit of detection and cutoff was determined for influenza A type HINI,

H3N2, H5N1 and influenza B. No reference materials are used at this stage of the product

development.

In-vitro transcribed RNA (IVT-RNA) of the HA gene for H3N2 and IVT-RNA of HA
gene and NA gene for H5N1 were used. Quantified (TCID50/ml) viral culture for Influenza B

was used in this study. The IVT-RNA samples were quantified by Agilent bioanalyzer (Kit
RNA 6000 Nano), then 100-fold dilutions from 10e7 to 10 copies/reaction of the IVT-RNA

samples were analyzed by simplex real-time RT-PCR using VereFlu specific primers to check

their functionality. Flu B RNA extracted from viral culture was quantified by real-time RT-

PCR using the IVT-RNA samples previously quantified to create the standard curve.

A ten-fold dilution series from H3N2, Flu B and H5N1 RNA were made and the

dilutions tested to determine the dilution that yields approximately 50% positive and 50%

negative results. This dilution is then tested up to 20 replicas to determine the cutoff

concentration. Next, the cutoff concentration was increased 2 times and tested up to 20

replicas. The percentage of positive and negative results in these replicas were calculated to

verify the LoD concentration which must yield approximately 95% positive results.

The results are summarized in Table E5 below.

Sample type tested | LoD/CUTOFF | Performance Results
FTNT RNA LoD 102 TCIDso/mi
H3N2 HA IVT-RNA LoD 2x10” copies/reaction
Cutoff 10° copies/reaction
H5N1T HA+NA IVT-RNA LoD 2x10” coipes/reaction
Cutoff 107 copies/reaction
Influenza B virus RNA LoD 10° TCIDs¢/ml
Cutoff 50 TCIDS0/ml

Table E5. Limit of Detection of HIN1, H3N2, H5N1 and Influenza B.
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Example 9. Clinical Trial with Patient Samples for Sensitivity Determination

RNA is directly extracted from throat swabs obtained from patients. RNA is split into

2 sets — one for real time PCR and sequencing and the other for use on VereFlu.
A total of 29 samples are extracted and identified by real time PCR and sequencing.

The number of samples and sample type is listed in Table E6.
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Virus Culture"Gold standard"
Samples Type results VereFlu Results | Agreement
29 patients H1 N475 HINI yes
samples
H1 N507 HINI yes
H3 N463 H3N2 yes
H3 N534 H3N2 yes
H3 N530 H3N2 yes
H3 N541 H3N2 yes
FluB N113 Flub yes
FluB N133 Flub yes
FluB N223 Flub yes
H1 N157 HINI | Yes
H1 N163 HINI Yes
H3 N185 H3N2 Yes
H3 N105 H3N2 Yes
H3 N116 H3N2 Yes
H3 N125 H3N2 Yes
H3 N127 H3N2 Yes
H3 N196 H3N2 Yes
FluB N133 FluB Yes
FluB N167 FluB Yes
H1 N196 Negative No
H3 N193 H3N2 Yes
H3 N201 H3N2 Yes
Negative N123 H3N2 No
FluB N173 FluB yes
FluB N431 FluB Yes




FluB N173 FluB yes FluB N431 FluB Yes WO

2009/ 151407PCT/ S&009/ 000212 43 FluB N435 Fl uB Yes
WOkl 153824 Fl uB Yes FluB N292 Negative No FlR@r/8d2069/000212

Negative No Table E6. Results of trial with sanples

of Hl, H3 and Influenza B.
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FluB N435 FluB Yes
FluB N384 FluB Yes
FluB N292 Negative No
FluB N416 Negative No

Table E6. Results of trial with samples of H1, H3 and Influenza B.
A representative of the microarray images showing H5N1 is depicted in Figure 8.
Example 10. Clinical Sensitivity Trial Results

A summary of the results can be found in Table E1 below for H1 type/ HIN1 subtype
5  of'the influenza A.

80% Sensitivity

& , 4 0 4 (37.55%-96%) 95% Cl
Human ["Negative | | 0 1
Influenza A ’ :

HINI “Total 5 0 5

Table E1: H1 type/ HIN1 subtype of influenza A

A summary of the results can be found in Table E2 below for H3 type/ H3N2 subtype *

of the influenza A.

VereFlu Posn :

| Hlb(.)FO% Sensitivity »

: Posm e : 12 | 1 13 (75.75%-100%) 95% CI
Human N 0 0 0
Influenza A | .
H3N2 - To | 12 1 13

Table E2: H3 type/ H3N2 subtype of influenza A

10 A summary of the results can be found in Table E3 below for Influenza B.
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results can be found in Table El below for H type/

HLIN1 subtype 5of the influenza A Human Influenza A

HINL Virus Culture VereFlu Positive Negative Total

Performance Positive 4 0 480% Sensitivity

(37.55% 96% 95% Cl Negative 1 01 Total 5

Virus Culture .

-~ VereFlu | Positive | Negative | Total |- - - Performance -

o 81.8% Sensitivity
- Positive 9 0 9 (52.36%-94.8%) 95% CI

- Negative 2 0 2
Influenza B Total 11 0 11

Table E3”: Inrﬂuenza B
Examples 11 to 18. Detailed Examples

The following Examples 11 to 18 describe a specific method of using the influenza
gene sequences described in this document for detection of influenza, in particular, detection

of influenza strains.

The Examples make use of a combined RT-PCR and microarray hybridisation chip,
referred to as the VereFlu Lab On Chip. However, other uses of influenza gene sequences
described in this document for detection of influenza, in particular, detection of influenza

strains will be evident to the skilled reader.

Such methods may include, fof example, using the sequences as primers for nucleic
acid amplification using for example PCR and other amplification methods, including RT-
PCR, LCR, etc. The methods may also include using the sequences as probes, which may be .
optionally labelled, in any method of nucleic acid hybridisation, such as described in Maniatis

et al or by microarray hybridisation, etc.
Example 11. Preliminary Preparation, Precautions and Kit Contents
Before using this kit, please carry out the following:
* Check the content of the kit
* Spin down all tubes provided

e DILUTE the VereFlu™ Primer Mix provided
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Preparation of RNA Samples
While it is optional, the addition of RNase inhibitor into the RNA sample to prevent
RNA sample degradation is highly recommended.

It is recommended that RNase Inhibitor be added to the RNA samples immediately

5  after their preparation. If this is not possible, it can be added in the PCR Master Mix.

Kit Contents: VereFlu™ Influenza A/B Detection Kit (Catalog no.: VFLUA/B)

a) Cold Items:

VereFlu™ Influenza A/B Detection Kit (Reagents) 50 reactions
‘Part No. S Description Quantity -
FLU-PMAOI Primer Mix A 1 tube
FLU-PMBO01 Primer Mix B 1 tube
VCP-MHBO01 Microarray Hybridization Buffer 2 tubes
VCP-CTLO02 PCR Control 1 tube

b) Room Temperature Items:

VereFlu™ Influenza A/B Detection Kit (Detection Chips) 50 reactions
Part No. L " Description Quantity -
FLU-33 VereFlu™ Detection Chips (25 Chips) 2 boxes
COT-01 PCR Clamps (55 outlet clamps) 1 bag
CIN-01 IN Clamps (55 inlet clamps) 2 bags
CHY-01 Hyb Clamps (55 hybridization clamps) 1 bag
VCP-WBCO01 Wash Buffer Concentrate, 150 ml 1 bottle
- Empty Bottle for Dilution of Wash Buffer (1 L) 1 bottle
10
Additional Materials and Devices Required but not Provided
* QIAamp Viral RNA Mini Kit, Qiagen (Cat. No. 52904) or equivalent
* Quantitect Virus + ROX Vial Kit, Qiagen (Cat. No. 211031)
* RNase Inhibitor (Recommended: Promega Cat. No. N2111)
15 * Disposable powder-free gloves

* Micropipettes (adjustable) and respective sterile filtered tips

¢ Sterile filtered tips, Axygen (Cat No. TF-100-L-R-S)
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* Sterile 50 ml Centrifuge Tubes (non-skirted)
* Centrifuge with rotor or adapter for 50 ml Centrifuge Tube (non-skirted)

* Ice or cooler unit

Example 12. Storage Conditions

All items of the VereFluTM Influenza A/B Detection Kit (Reagents) should be stored

at -20°C and are stable until the expiry date stated on the tube label. Repeated thawing and

freezing (>6x) should be avoided, as this may reduce the sensitivity of the components.

All items of the VereFIuTM Influenza A/B Detection Kit (Detection Chips) should be

stored at 25°C and are stable until the expiry date stated on the label. Precipitation or

crystallization might occur in Wash Buffers when stored at low temperature conditions.

Example 13. General Precautions

The user should always pay attention to the following:
* All samples should be treated as potentially infectious.

* Clinical samples from humans, birds or swine should never be processed in the

same laboratory.
* Use sterile pipette tips with filters.
* Use designated pipette for each reagent if possible.
* Store and extract specimens separately from all other reagents.
* Extracted specimen should be added to the reaction mix in a separate area.

* Handle the positive control provided in the kit carefully. Do not contaminate

the sample with positive control.
* Thaw all components thoroughly on ice before starting.
e After thawing, briefly centrifuge the components.

*  Work quickly on ice.
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Under Veredus’ quality assurance program, the performance of our VereFluTM
Influenza A/B Detection Kit is monitored routinely and on a lot-to-lot basis. Sampling is done
on each lot and tests carried out via amplification of the respective control viral plasmid

genes.
Example 16. Principle of Kit Usage

Avian influenza viruses are Type A Orthomyxoviridae viruses that infect birds and on
occasions, humans. The viruses are divided into subtypes on the basis of their surface
proteins-hemagglutinin (HA) and neuraminidase (NA). Sixteen H subtypes are known. The
highly pathogenic varieties are of subtypes H5 and H7. Three subtypes of HA (H1, H2, and
H3) and two subtypes of NA (N1 and N2) are known to circulate in humans.

VereFlu™ is a fast diagnostic test using the LOC platform to identify and differentiate
all human types of Influenza A and B, with special focus on the identification of HSNI.
VereFlu™ consists of a silicon chip integrating an ultra-fast miniaturized reactor for Reverse
Transcription of RNA, PCR-based DNA amplification and a high-grade quality customised

microarray for fast and accurate detection of Influenza.

By merging two robust and time-tested technologies, PCR and DNA microarray, into a
single chip, we have created a test that combines the high sensitivity and specificity of the

polymerase chain reaction (PCR) with the powerful identification capability of the microarray
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Master M x. Kit Contents: V@{/eFI uTM I nfl uenza A/B
Detection Kit (Catalog no.: VFLUA/B) a) Cold Itens:
Ver eFl uTM I nfl uenza A/ B Detection Kit (Reagents) 50
reactions Part No. Description Quantity , FLU PMAO1l
to piBvidaanswérstoAnultiplel qeeskonsd- ANBOthe sRortaseposiible tiheframghea single
test VCP- MVHBOL M croarray Hybridi zation Buffer 2 tubes
"VCP- CTLO2 PCR Control 1 tube b) Room Tenperature
I[tems: VereFl uTM Influenza A/ B Detection Kit
( DAnE positye @mpjss shadd befocwirderstopaYationg Infheesza Centreor a WHO

Coll%‘o@ﬂmgt(yen{:reL llJo-r?i'hJ’ﬂuenza Reference and Research for further testing.
Example 17. Protocol for VereFlu™ Influenza A/B Detection

NOTE: The following protocol is for use with Qiagen QuantiTect Virus +ROX Vial .
Kit only.

NOTE: Use Primer Mix A for detection of HIN1, H3N2, H5N1 or Influenza B. Use
Primer Mix B for detection of H7 and HIN2 subtypes.

i) Add the components in the following order into a sterile PCR tube on ice.
Component Volume
Master Mix

5X QuantiTect Virus +ROX Vial Kit Buffer 5.0 pl.

Primer Mix A (or B) 1.0 ul
PCR Grade H,0O ' 3.0
RNase inhibitor (20 U/pl) 0.5 pl **
QuantiTect Virus +ROX Vial Kit Enzyme Mix 0.5 pl
PCR Control 5.0 pl
Template RNA ' 10.0 pl
Final volume 25 ul

** Optional but highly recommended

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 1-2 more reactions than actual number of reactions.



Ver eFl uTM Det ecti on Chi ps (25 Chips) 2 boxes COT-O0l
PCR d anps (55 outlet clanps) 1 bag CIN-O1 IN d anps
W@ 2®9f15W4e1 cl anps) 2 bags CH Y-01 Hyb d anps (BGI/SG2009/000212
hybri di zati on clanps) 1 bag VCP-WBC01 Wash Buffer
Concentrate, 150 ml 1 bottle . - Enpty Bottle for
Dilution of Wash Buffer (I L) 1 bottle 10 Additi onal
Material s and Devices Requijsed but not Provided
Q Aanp Viral RNA Mni Kit, (S'eagen (Cat. No. 52904) or
equi valent Quantitect Virus + ROX Vial Kit, Q agen
(Cat. No. 211031) RNase | nhi bitor
( RegaatimpeofdieoR T-PCRMEg dntCalere NG INBRAThipS Di sposabl e

po r-free gloves M cropipettes (;adj.ustapl .
P 8B i b8 e hspronen 1 oPRaaR) 58 e QPR Rl & Kmix o he
tigfp: Axygen (Cat No. TF-100-L-R-S) 46 Sterile 50 m
Centrifuge Tubes (non-skirted) Centrifuge with rotor

OrC%ﬂwW(rlab‘;f%ﬁ PRyt Centrifuge Tube (non-skirted)

Clamp PCR (labeled ‘1PCR’)

Clamp HYB (no label)

Chip Holder

Pipette and tips

ii) Insert the VereFlu™ Lab-On-Chip into the specific Holder to ensure a secure hold.

iii) Use a calibrated 20 ul pipette to load each inlet. The volume of the RT-PCR mix
that can be dispensed is 11.5 pl for each inlet (set the pipette accordingly using the

adjustment knob), thus giving an overall mix volume of 23 ul per chip.

iv) Hold the pipette in a vertical position, in such a way that the tip (currently Axygen
TF-100-L-R-S, Maxymum Recovery) is perpendicular to the surface.

v) Fit the tip exactly into the inlet hole, making sure that it sits securely (see Figure

9A).

vi) Applying slight pressure onto the tip, press the plunger smoothly to the first stop

position (see Figure 9B), allowing the mix to flow into the PCR chamber.

vii) Do not press the plunger beyond the first stop as this will introduce air into the
chip and displace the loaded mix into the microarray well. Keep the plunger at the first
stop until you remove the tip from the inlet hole (this procedure avoids spilling and the

injection of air inside the chambers).

Press and release the pipette plunger slowly at all the times. Never allow the push
button to snap back. Check for foreign particles in the tip. Hold the pipette in an

upright position while aspirating liquid.
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v) After the chip is sealed (Figure 13), remove it from the Holder and insert it into the
TCM housing tray to start the thermal cycling.

Set the protocol program as follows:

Thermal Cycling Condition:

Initial Hold:

50°C for 20 min

Initial Denaturation:

95°C for 5 mins

PCR protocol:

95°C for 15 sec

50°C for 30 sec 45 cycles
72°C for 45 sec
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vi) Deliver the preset volume by gently pressing the plunger to the first stop position.
The RT-PCR mix contained inside the channels will be displaced by the hybridization

buffer and will be observed to fill up in the microarray chamber (Figure 14).

Chip Sealing for Hybridization Phase

i) Prepare a new set of inlet (IN) and hybridization (clear) clamps.

ii) The hybridization clamp has a flat PDMS surface, 100 pm deep elicited in the
gasket, and a surrounding trench used to accommodate the air displaced by the

solution (Figure 15).

iii) Seal the inlets first using the IN clamp (Figure 16A).
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25To prepare the PCR Master Mx for nore than one
reaction, nmultiply the anount in the "Volune" colum
wW@Rwvasky7 t he nunber of reactions. NOTE: Al wayBCPS@a/e00212
1-2 nore reactions than actual nunber of reactions.
49 Loading of the RT-PCR M x into VereFl uTM
Lab-On-Chip i) The foll owi ng conponents are necessary
for the loading of the RT-PCR nmix into the chip: danp
IN (| abeled "2IN ) 50 anmp (labeled "1PCR ) d anp
HYB (no | abel) Chip Holder Pipette and tips i)
Insert the VereFl uTM Lab-On-Chip into the specific
Hollvd gEalttlQ: rﬁi&ﬁdﬁh@l y 8hate Eaﬁ’eﬁﬁﬂ%/ dsiréé.mieihgbridilsaiioﬁ clarr;np, making sure
cal i br 20 t pefte to lo ch inlet. The
volhghe a‘%ﬁ’% eﬁérewr&{ﬁﬁﬁ%"? %ﬁﬁlla"@ﬁhﬁﬁ@”ﬁ 1¥ensed is 11.5
Rl for each inlet (set the pipette accordingly using
t he) B ths thip géntkyromiihe wotkbench)i micneprap closest @l the bénch surface,
¢S 53 R L Bt ahg b i S e P fore
( CthebablésytoANigaeato Tie ddiet ddgBofSthe REXBORI ﬂhdﬂﬂﬁ@%él}é)thdrs are no
perpgndicular to the surface. 15v) Fit the tip exactly
i nP'8°¢he inlet hole, making sure that it sits securely
(see Figure 9A). vi) Applying slight pressure onto
t hei) Reppvepthe 3&rdfine Vil abrere Ehiprfom i holde, mhling bure thesdapyps are
f'ﬂlﬁgké Flgure 9B), allowing the mx to flow
B PN PER “Chanber.  vii) Do not press the plunger
beyond the first stop as this will introduce air into
t heiidpad thesealad chip énpio theaespretivie d&dd Pregsx Start wherhrompted.
mcroarray well. Keep the plunger at the first stop
unviii WHeH teyBYigizati it templerd rekisvd the efiip foheTCMDI s
procedure avoids spilling and the injection of air
ﬁbr-mwa chan Press and rel ease the
ef1e ﬁfungeﬁzslomdy at all the tinmes. Never allow
t hhnmmrsaht Beittifnast of preaipititanior cGhebizatior inftlsy WagrBuffer

I th th
o b s Pt PR i BRPBY o 2y SRR R
15 nfflutER uRhib e ciystalbliéssbIMe. aviist tﬁiﬁa@eﬁbeﬂﬁg u@é.arrps ar e
shomn in Figure 10. One clanp (Iabeled 2IN) is

( deflaatess @g@ﬁgt&@%& Wioh Bl UEERrat AR thFro@abet itre

sealing t ol es during
empRCRittey Ebrsp thei li ljtreTHogtleokismPaserdRNasi dies watee tajihe fl 89&mi mark.
owing to their specific sealing function: the IN clanp
hageb Ak GH 1l o suﬁﬂlédhl%nlsﬁfrtteal 56l %&rﬂﬁfugérﬁfbeé"kvttn 56 ml of the
rectan ular protrusion of dinmensions
PmpwﬁéﬁWﬁgﬁ@ﬁ%Seals the inlet holes) and one allgnnent
pin that fits the correspondi ng hole on the chip
( Fir@ert the LRip, witththe moﬁﬂrz@rﬂhd heghe (dp igtértRe deatrifage ub& Screw the
right) an elastoner with a rectangul ar protrusion of
tubegaP@hsi ons 1.2x7 nm (this 10protrusion seals the
outl et holes) and two alignnent pins that fit the
C OPlaesthe mehervgth the microarray side facing towards the rotor into the centrifuge and

centrifuge the tube at 3000rpm for I min.

After the spin-dry, remove the chip and place it into the optical reader to analyze.
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hol es on the chip (Figure 12). iii) Attach the PCR
clamp first (1PCR), pressing the lateral flyers and
WEk@eisigor he pin in the alignments hol e (Fi gurBCI¢2009/000212
After reaching the final position (the solid part of
the clanp touches the edge of the chip) release the
flyers and press the upper part of 15the clanp until a
"click' sound is heard. iv), Attach the INclamp (2IN
by proceeding in the same nenner as that for the PCR
clamp (Figure 12). v) After the chip is seal ed
(Figure 13), renove it fromthe Holder and insert it
Exampleol 8. handIgié hdi Bitexgprevasiyn bDMiéraniray Resiliser mal
cycl ing. 20Set the protocol programas foll ows:

t.' . d .

i PO Ry e RE A bk 4R sl s esp b prob el in
partipulai gattein; ondbmicpoarhs. A ecpr&OiafiermBtbasrey picAE dmg Y5N & escshown
. F.4 :i;ycl es 51 Denaturation: 95C for -2 mn
M HIBY5r di zati on: 55C for 30 min 50nce the final

extension step of the protocol is conpleted, the

pr Berasemplg tp [be pegitiysr for hatpattiqulds elrﬂv@mal type; hertagmengeiamust be

[ Iy
satlsf'y% T%% crﬁ‘{rlokl?gcamé@ blla%hgiqfc lgfp%sgh? ¢ t AL M[lﬁg(gv@)t Egﬁlfferent
reunzmerlIarTﬂlaWeWBrﬂlalfozratMmrDaBaj Aealysis softyoe tedinpar thiswseeof rules to
dete Eh 4l éfﬁ) or e use. Keep the M croarray

WB? §i za§F?6§1 éu‘f?aerp away fromlight until ready to

10use and m x gently before yse in case of

pr &b¢ st pEPiagrestic RyleRéroiesckine ogabe fpungtin thgisxapplchelgw.

fromthe TCM when pronpted. ii) Insert the VereFl uTM

Laprddeaifehi p onto the specifi c Holder to ensure a

B s i elos. WS hane B e, dispess. .

shovasl 1 brated pipette to fill each inlet vvlth 14.5 ttl of
Hybri di zation Buffer. The 15total vol ume of
hyb atlo buffe ch, ¢
B or PRSP nS shie R MRSy R B IRCLRC Bl P35 BorPodf ¥bcer

to scbb thd Haklted@plpaddton the L ©CCThebatede thrbdlsd feemariv@ally Reyed into the text

per pendi cular to the surface. v) Fit the tip exactly

onto the inlet holes, ensuring that it sits in the

inlet hole. Do not apply excessive pressure on the

tip) 20ksdrt helchipen thef@ptimabBeadenaidipefotny anyéhtduisition/Analysis”.

pressing the plunger to the first stop position. The

RTNE)’QRBQ%?% the %ﬁbﬁﬁ.‘i’s dpR&kidR, yollRart idiie ﬂw‘@hip' m#%ﬁnatlon

di sg aced b?/ the hybridizati'on buffer and wll

obtapgd by theddr Blef i | | up in the microarray chanber (Fl gure
14). Chip Sealing for Hybridization Phase i) Prepare a
new)set Cdosé the®A cquidtRio@AdalpyibT ikeshh Byathie @dn{boBBREHOWed on the

cla
same rowngr pressing on the “Acquisition and Analysis” button on the toolbar or selecting the

arca

menu “Tools-> Acquisition and Analysis” item.

When “Acquisition/Analysis” operation starts, the progress bar near the ComboBox

advances.
During this process, the following operations are performed:

If no error occurs during the image acquisition of lab-on-chip, the obtained image is
automatically saved on disk in the folder “VereIDPlatform\Common\Sample” with the name

“Lot-wafer-chip.tif”.
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25i1) The hybridization clanp has a flat PDVS surface,

100 p.mdeep elicited in the gasket, and a surroundi ng
W@ e@aahi40sed to accommopdate the air di spl aced BPYT/86G209/000212

solution (Figure 15). iii) Seal the inlets first using

the IN clanp (Figure 16A). 52 iv) Seal the

m croarray chanber carefully using the hybridization

cl anp, nmaking sure that no fubbles are introduced into

t he chanber (Figure 16B). V) Tap the chip gently on

t he wor kbench, mcroarray closest to the bench

surface, should any bubbles formduring the sealing of

t hEhe"rinmge Wafnalyzﬁh&iﬁgehe imkae analydid prbfocadend thealebich les s

at e ed of, t he RT-PCR chanber

asso?/%téﬁi ‘5’?\@5"8 %irﬂ%? ﬁ%ggc’rodﬁtélg"te‘pé?'? UhEve the VereFl uTM

Lab-On-Chip fromits hol der, nmaking sure the clanps
Exampk 19i Dlatektjorhef Inifluenza| Vices. using VereChip Systém ) | oad t he

sealed chip into the respective TCM Press 'Start'

V"hﬁ\rbn@ RIBBLiRRNt, lvg\ﬂeédrl)oe X\Iﬁ‘%p T)fs!éﬁl Wbk ln%}' Bapérfimed in a single

onpl eted, remdve the chip croarray
snhcmadm imgggrating an phpofmtarnmam@d reacftorcfas Revsrsegranscipptiontaf FANA,
f

e
accusatd detextidf) Of Influerzp pF texsiy stamned nefet®d e fou cersvepienegasithe t\pseFlu”

systefsﬁdt asgluﬁlg nggbc' orle\g/aeri‘je(]tvI s)eimgg ?13' ggl %&g rlsﬁmgfdéglﬁhent

Concentrate into the grow ded l1litre enpty bottle.
ToWeuherefiore disdlose pa mrshad and\kitifpr dorgradning thrpEsserce @pabsence;
f an [RRA St 3M%hnH o} bubk
ond SRy el Dy R i of o FUERRISHER b} g o
blolc@cai seenprie expfaome Hiolesdal Batefigrisolated and/or purifigchfemta hidglegical
Cihl p with the mcroarray end at the top into the
SAMRENt r | fuge tube. Screw the 20 tube cap on. Pl ace
the tube with the mcroarray side facing towards the
r oWsrprovidwa nonel armneach by gseaaptine it amplifigetiomandiMiseoasay
i tdde Hn¥bine: LASitiCHY Fhd
hybrROR L et sl o oA S TR Cind TN ASgly iha
spectbcityof the pBlymarmk ylis reactdml(HCB) pitk thetpowerfof idptificatéony capability
of tth?rﬁ(grloar‘?’ay tp gr(%vé(gaga&s: I% gP%I l:t)lgf‘é ufélsrt1oppkatHﬁQﬁeashtoMQs? gé&ﬁ)le
timeframt ircaldingle pat. Byruge ofthé bmbm o eaprimgrs désartbpd bareins tht meehod(s)
m croarra icture. usin shqwn
and GRS R 5T BN AT o PECiit e e capaton SHegfo of the pror
art. 1 Nnfluenza type, certain criteria nust be satisfied.
This criterion is called D agnosti c Rules and can be
ifiedt su It ent., oen e .
Pl g\ tfugras C 81‘%‘6 rageJ fl@g eactor ‘%He 1}1 ! é\'isfilgfrlg% ru}j{ﬁﬂuﬁhﬁgx
ampBfdatioh protdoe fborwzlgeeesrﬂne NA')e)f mfb@ms Héghbf candectivamakegial,

integpied ey A BPAN A TTH B R I R Ob R TCR

tempePfhre cfeledNRBLIBAL A thordisPEIRé PCR pydaat & 45 10600 ﬁhmﬂes
report is shown.

The diagnostic capability of the VereFlu Chip is an integration of the following 3

technologies:

1. Sample Preparation — by a RNA sample prep chip that will either be integrated into
the entire device or a stand alone device. Currently, sample preparation is done off chip using

commercial RNA extraction kits.
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ii)Position the cursor on the text area in the "Lot"

colum. Use a barcode reader to scan the barcode
W@b@easi4onh the LOC. The barcode can al so be nmaPCEBG3009/000212
keyed into the text 15area. ii) Insert the chip on the

Optical Reader and perform an "Acqui sition/Anal ysis".
Note: Before the start of this operation, you can
visualize the chip informtion obtained by the idp

file: iii) Choose the "Acquisition/Analysis" item by

t he ConboBox showed on the 20sane row or pressing on

the "Acqui sition and Anal ysis" button on the tool bar

or 2 sdlikeiptek IRY-POR —tkin is pefloarhad on the qliiasfhdtindniagumided reactor of the

alysis” item . en "Acqui.sition/ An is"
VerdSECE BCR pfisifiare dosisnt Dopet b eialrrehe Fiidenax
(inclad@M@ s BFferdat Sibfget)tind IHTRARSE., Cdnfiel prahérOWhd@lasmid are also
operations are perforned: 25If no error occurs during
"Wh¥ﬁ@a$Wﬁ§€e&@Gﬁi%ltlon of | ab-on-chip, the obtained
|nage is automatically saved on disk in the fol der
V@ Mbﬂaﬁﬂr@t mm&aﬁm\e B&n‘nieelgnmi tbl'deltebtehdﬂar@ted genes of
ot -waf er e i.S ana
gy (OO el Birsieat Srspephapg Gbencathy TRareiEo PRaPYTisy the

micro&$3 dhaiBél Jf ‘i’netdhﬁ) Wher HyPridiBfiondill fobdue wath tﬁteiuﬁﬂifﬁzd products
fromthe user. nple 19. Detectjon of Influe

fromthe B@Ruglmgre%?reahff icagpstay I WHLDRIbRY HepRticaligader which

will g@d%ferthpgm@k Lo YRIRALMH £ i0GRYifiBRiIoRDF fHRNAREEnENsubtype.
single licon chip |ntegrat|ng an ultra-fast

AR ERA SRS Ry VBRI AR BBl B,

Veresm@‘l' iR dy Ter(TOsY, r\eeyelb@‘}“ opfil reaﬂkd (ORY b &re BT eRibERRM
of Influenza. The systen1|s referred to for

softWafrveni ence as the "VereFl u" system and shoul d not be
regarded as limting the disclosure in this docunent.
W Deleeticef or e di scl ose a a nethod and kit for

ot S DERAkPF PR AR Rofes RARFIIERD phTHEE Ry appivagg inthe

Optitd1fReddsnza strain and/ or subtype in a biological sanple
or from biological material isolated and/or purified
fro c
ap ré% awﬁd %%)@%nht %Ja Fgg F@g&pﬁéﬁon o y\?l cat el\ét)%@te%d Y Ertware

systdvh emabyses dhg ihgderreghiltz ablamad fmmathsmnm%ras ilicon chip
(VereFlu). This test conbines the high sensitivity and
1581%%&9 Ehdck seﬁwsria%u&maﬁe@ryq%nﬁn@g the @ﬁ&%émsmmﬁ)e
with the powerf dentification capability of the

"“ﬂmﬁﬁﬁﬁapfﬁyaﬁ@YEP%W?@E33H§Wk¥§bH%N%UIt|pIe questi ons
within the shortest possible tinmeframe in a single
t eaih.auBynati6 ri@ hligrincenpslgbehmailighod viptaligeidS verethe midiestray by
herein, the nethaod and/or kit(s) are nmade nore .

using fhesomey a%WﬁF%Fe§%% rfic than other detection nethods
of the prior art. 20Acting as a fully integrated PCR
r eBe¢rgrcell bfthe einiupl @id nminisgs fatuce is segnmunkedi byl using the

compRiH3E: MEPERPyranR R Rl ik BRRR: Ryl Ehrckeround

arcaRRANVRS Serédntllc tRIFHIRYI @ fUF RleSEVImE e sidrlaDavef) Uhs MiB@afitgy Layout is
control and speed of the PCR tenperature cycles

mappedsQnte fheg iftal ke Egﬂ@awqaarap@at%? B SOnTtisd with apepific cell

of tHEViYela@ grid. The di agnostic capability of the
VereFl U Chip is an integration of the following 3
25t echnol ogi es: 1. Sanple Preparation - by a RNA

sanple prep chip that wll either be integrated into
the entire device or a stand al one device. Currently,
sanpl e preparation is done off chip using comercia
RNA extraction kits. 55
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2. Multiplex RT-PCR - this is perforned on the

ultra-fast mniaturized reactor of the VereFl u Chip.
WOARINsI4OEr s are designed to target the differkCt/SGmags00212

of Influenza A (including its different subtypes) and

I nfluenza B. Control priners and plasmd are also

i ncl uded as positive controls. 53. Mcroarray: DNA

probes have been designed tgH detect the targeted genes

of Influenza A (including its different subtypes) and

I nfluenza B. The probes are spotted on the mcroarray

chanber of the chip, where hybridization will occur

wi The gigreal anepisi fsedfbdr poroputtigshd SIGNAIMBPIRN and other spot features,

o RS B OGH B G B e

spot fabutsat e detection and identification of the Influenza
subtype 10VereFI u may be be used together wth

Ve tfor t f:

L5 OO0 RO 0 B8l il eSS TR
(sym¥el=a) bil MJBNEQ}QEI@@ymbblt:%r e. Detection

After hybridization, the chip undergoes a brief wash

Rr E OBR)fPRhl@g“ﬁ%@lcsz&gn Y Ba kg'};uu%g %Iﬂaga’l 3 Read Sl nal med/

tvvares st ontr ol operation of t eentire
ackgemind gied) eszegam@ CéfaftItOWare system anal yses the inage
results obtained fromthe mcroarray. The

Easie Gheisk /G@ih¥dsHof@Ut ouBitiediol ase et elesbm esntlohe
speci men results. The interpret at| on of the assay

e R R G e ]
hybridiafioa tsripldhavel & Beguinbé oe.0XIhybrideation ﬁﬁltraB haef @ueted svithout
5@ H% cell of . .the virtual grid containing a feature is

consideHnGAYARaLYPI®Sng t he conputation of the histogram
and two percentile thresholds for identifying the
batkgmetnind /Giteachordofifio smiemitiemtOial diagnhstieghisl ‘tlee diegnostic rule

specﬁ%&&%bee%h g%%%ett htFehSL al r B3 of rglEMtlﬁl m%ét{bge%mgél (9 in oréer to

give hatitlverende i s connect ed vvlth a specific cell of the
vi rtual grid. 56 The signal area is used for
ERY l> HE FeSult will b
wn PoP ot ERe, Fier SR DAL BDR T £Bfont FALME Rt wil b
posan@KtB@(&W\lﬂnd/EDISANpmbds wlatesk to 43082 thasaratuewd on.
The OV OFF Rules are applied to assign to every spot
Exaltané 203Mé@hd?l‘s fJWNE@%'O? AQﬁP N_E@)Bl&haﬂ_&BNﬁladg: hg of the Flu
ul e: " Signal nedi an .
Pam?lBackground medi an > 3 * max (Signal med / Background
med) of Negative Controls". The matrix 1/0 (turned
onfefiflly redlizs %Fdiigtnedictpbteatisleif tif LOC pRsfotn, effort il Sonstantly be
E.g. Rule aon control: "Hybridization control turned on
mad%tolvf“fmﬁﬁée‘taﬁ%& Ofrékl"a@f"’%;%fl'”i@ﬁi}b"rtloﬂﬁz ation controls
have to be turned on. Al hybridization controls have
c oBstaldidhed ddtabatesoapeCBE miithte eneled fialthe bplsﬁ upd&ed sequences.

The matr ur ned n/off i S submt
Coligheiayitas pieh WP M Seher Gz Bt dowe PR ipisteee il o gpable up-to-
date @AE Erutial @@ to be MeadBgicRIy! Ti\/ﬂlilﬁ‘@:eOn&f ar@rs@hﬁﬁ“caﬁﬂ"iﬁlﬁtaﬂiﬂiﬁdcch@ and
. turned on in order to gl ve a positive Eﬂ?sult
is defgeiegnist prebysispe be auighly designsiand gyadisted, 'ﬁwgdhe erOk@ design

procé@%%eiebﬁhe h&e erﬁ@t%b‘rkttstr%l ThddnP @R on%e'dﬁscS\';b?y §IW §ikMflcant

l'ist 4 probes related to H3N2 that are turned on.
mutamamhe updrtingief e axicroaraMyabd iakescplase imgishort pegjodiefiabout a

monﬁli. eﬂmlﬁ?&c@ss’wi”&ﬂ%kﬁ&n&toa@? pﬁe‘ljtoa%rlﬁ Iupdated and relevant as possible

in relation to the current ground situation.



10

15

To fully realize the diagnostic potential of the LOC
platform efforts will constantly be 20nade to verify
w0 b@ongl4evyance of the probe to current situatiBPCESG2009/000212
Est abl i shed dat abases, eg NCBI, will be traw ed for
the | atest updated sequences. Coll aborations with WHO
I nfl uenza centers and governnment mnistries will also
enabl e up-to-date and cruci data to be made quickly
avai | abl e. Once any significant nutation occurs and is
det ect ed, new probes can be quickly designed and
eval uated, follow ng the probe design 25process, to
deE@cihtof&lﬁbeappBWtﬁﬁfﬁr@QﬁtenfstrﬁﬁitmnedT hehis Hcmﬂnteﬁk&mi ¢aoh dbd'm"lent
di scover nificant. nutation to th t|n
cited graciprese oysamuegioasend et gheiepioats
pros@R@bh ofealR Bf ﬂ‘ne agﬁllﬁtlﬁsgﬁ@ﬁﬁem (“apptcheo dike dﬂhﬁﬁe@\&f’)’ zﬁfbd any
panel to be as updated and rel evant as possible
manpiaptyEer' iNSTYCHARE OF ehtalagies fir gunprodpqtygited o mentigned i in cach of the
applEQ&(;?ls Qhd Lﬁ@nt?m ih %% bORS a@ﬂ]gamtc‘ﬁ@@l dodhithisone ‘ﬂet’eﬂy this
ument, and each docunment cited or referenced in
mcoemmectﬁerctlh by aﬁwmeabmhemr¢M§mmemaclmtls this et anil Al
docu611etne ctgteé ?r. e erré)n% & i’l tdggurgg ts cgég is t%%kgarflpaglkgﬁaghglg{ﬁer%nd
instro@iounf aﬂtawi@ues far asy prodbdtocised or rrreanicaied druthss téxay arahgreby

§;°d%ﬁ@ h mentioned in each of the
incorpOrAlaq hergin By, 0 %{ﬁ'&cepat ents and in any of the
application cited docunents, are hereby incorporated
heVetiousyodifidagipasand vafiationp of tho describgd methedsrand systesm peie
mveétrllont\p%lﬁotes Sé&rlﬁntgg 91094( %ll%%ﬁ@)[}?%&%lg'loﬁjﬁéjepg&mg? oftl tﬁ? gér%gg Ly
spirit ofsthe ingent@nsA hough tiel logamden hamrbeamsiespnbﬁdlun bsnrrccmcedwm specific

AR, A ey DR BB R BRI

undu¥ lifnfted easich Sﬂéemc TEBibbdld&n@ﬂl(ﬂdé‘eylSWﬁmu@fnoﬁlﬂ'ﬁaﬂldm efthe @Bescribed

wi || be apparent to those skilled in the art w fhout, .
modgrioh FATYIRE P4 A5 IPYRETIER Bgﬁ AFcPby s fq these FiBainpelegrpiolosy
or refltdd eI aré HeendBY BHel vithih & s&pedf BR%Mimbed in _

connection with specific preferred enbodi nents, it

shoul d be understood that the invention as clained
shoul d not be unduly limted to such specific

enbodi nents. Indeed, various nodifications of the

descri bed.15nodes for carrying out the invention which

are obvious to those skilled in nol ecul ar biology or
related fields are intended to be within the scope of
the clains. 58 CLAIMS 1. A conbination conprising SEQ

IDNO Ito SEQID NO 16 as shown in Table D1

optionally together with SEQ ID NO 17 to SEQ I D NO

53 as shown in Table D2 or a variant, honol ogue,

derivative or fragnent thereof. 52. A conbination of

two or nore sequences as shown in Table D1 together
with one or nore, such as all, of the sequences shown

in Table D2. 3. A conbination according to Caim 2,

in which the conbi nati on conprises two or nore

sequences set out in Table DI. 4. A conbination
according to Caim2, in which the conbination further
conprises one 10or nore or all of the sequences set
out in Table D3. 5. A conbination according to C aim

2, in which the conbination conprises two or nore

sequences set out in Table D2. 6. A conbination

according to Caimb5, in which the conbination further
conprises one or nore or all of the sequences set out
in Table D4. 157. A nucleic acid or conbination
according to any preceding claim in which the nucleic
acids are immobilised, for exanple in the form of an
array such as a mcroarray. 20 8. claim
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9. 15, 16, 40, 41, 10. An array according to Claim3$8
conprising a conbination according to any precedi hg An
wa@eoasgsaecording to Claim8 or 9 conprising 2, PGI/SE@200%000212
6, 7, 8 9, 10, 11, 12, 13, 14, 17, 18, 19, 20, 21,
22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34,
35, 36, 37, 38, 39, 42, 43, 44, 45, 46, 47, 48, 49,
50, 51, 52 or 53 or nore nw% ei c acid sequences. Use
of a nucleic acid sequence Or a conbi nati on accordi ng
to any preceding claimas a primer or priners for
nucleic acid anplification. 59 12. Use of a nucleic
CLadds d sequence or a conbi nation according to any
preceding claimin a nmethod of detecting an influenza

i SR B R 135 SN e

opti¢fRI &EeMbr Witk SEQIIDING: /e SEQ I KOo53 ayshbwh lin€siaD?2 or a
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5. A combination according to Claim 2, in which the combination comprises two or more

sequences set out in Table D2.

6. A combination according to Claim 5, in which the combination further comprises one

or more or all of the sequences set out in Table D4.

7. A nucleic acid or combination according to any preceding claim, in which the nucleic

acids are immobilised, for example in the form of an array such as a microarray.

8. An array according to Claim 8 comprising a combination according to any preceding

claim.

9. An array according to Claim 8 or 9 comprising 2, 3,4,5,6,7, 8,9, 10, 11, 12, 13, 14,
15,16,17,18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39,
40, 41,42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52 or 53 or more nucleic acid sequences.

10.  Use of a nucleic acid sequence or a combination according to any preceding claim as a

primer or primers for nucleic acid amplification.

11. Use of a nucleic acid sequence or a combination according to any preceding claim as a

probe or probes for nucleic acid hybridisation.



10

15

WO 2009/151407 PCT/SG2009/000212

59
12. Use of a nucleic acid sequence or a combination according to any preceding claim in a
method of detecting an influenza virus.
13.  Use of a nucleic acid sequence or a combination according to any preceding claim in a

method of determining the strain of an influenza virus.

14. Use of a nucleic acid sequence or a combination according to any preceding claim in a

method of diagnosis of influenza.

15. A method of detecting influenza in an individual, the method comprising detecting an
influenza virus or a strain thereof in a sample of an individual by a method according to Claim

12 or 13. .

16. A method of treatment or prevention of influenza in an individual, the method
comprising detecting influenza in an individual according to Claim 15 and administering a

suitable treatment or prophylactic to the individual.

17. A nucleic acid, combination, array, use or method substantially as hereinbefore

described with reference to and as shown in the accompanying drawings.



