MONOCLONAL ANTI BODI ES BI NDI NG TO AVI AN | NFLUENZA VI RUS

SUBTYPE H5 HAEMAGGLUTI NI N AND USES THEREOF RELATED
WQR\RPBIZOEYFI ON [ 0001J This application clains bePef/U82007/002491

from Chi nese Patent Application No. 200610002312.1

filed on January 26, 2006, which is incorporated by

reference herein inits entirety. FIELD OF THE

I NVENTI ON [ 0002] This application relates to

nonocl onal anti bodi es binding to avian influenza virus

subtype H5 haemaggl utinin (HA) and fragnents thereof,

their peptide sequences, cell |ines producing such

ti i f i

ORI NAT AR B T AR It Uz

tVIERESSITBT YRE H5J¢A EMBAGGIRUINNINFA NBEUSHSENHIEBNE OF

[ 0003] Since H5 avian influenza broke out first in a

goose farmin Guangdong province of China in 1996 ( Xu,

X et al., 1999, %EEA?@EAPP%&(‘:A@@@@I out br eaks have

been caused by another defrved Ho virus in an avian

farpa:in Ng.1kAN i 7 d d ot
f0001) | S £ SPPUBHORN IR, berkiR (B Clln e AEN Application No.
2006100623 12eh Bided/pn Janfary 2022006 widch isvmsorpesated dyfriefesenceusiein in its
recorded transm ssion in human history. Eighteen
peopl e were finally diagnosed as being infected by the
avian influenza virus and six of themdied. Since
2003, successive H ] i nfl uenza have

swept across the countries of the East and Sout heast .
[0002] Asi dhisTppligatorgrelated tormayqyieriak antibadi¢sAumiingig aviag influenza virus

subtype\?lizf?ﬁé%%lggg@t(?ﬁ\e)tJ?l@tﬁasgkjr?%f@eg%ﬁ \(xlranﬁ%ebt%é slléfees. cell lines

entirety

nost e irus straih
producing spdnsiopbelohalr antibedies andhuethnds dflusig theeakibodies ead fragments
ﬂaereof%g)rocﬁa torégc%g Iééalg)e%gigogeniscs H5 avi an influenza broke

out sticcessivery in PEPREN ten provi nces in China,

and ani mal s i ncl udi ng chi ckens, ducks, herons, tigers,

and cats wer e BAQRGREOUND OF THEINVEINBWNhe H5 avi an

i nfluenza virus in Hong Kong, Thail and, the
[0003] Net $iecé Hircesianiiflotimrbrokeiott fimsin Egerseviams & Geamgdong province

. SUS ipci den .huyman-t o- hupan i nfection in

of Chin (12554 £ R Geais 806 Vi OB bt Quibe byl o ggused by
anotherfdepived Bfsevirusoin an dvienHarm\in doniglK dnpe@@railiopdy avdinea market

Novertis 1857 “Fol v R Sanreipn o) PRERATL RBERLE Birs B ittt homan
was thel firsv@&hirBéored) frafsnmiBsioh il hembh §isedr9! Fightedbpadpldrwetd figally

) t hat . made the control. of. {he further  djffusion,. .
dingnossfl 4t PGP TS ne RSP ATR GBB AP oA BB lied, Since 2003,
successivif duiBeaRs BPHS a¥iahfihBtidriza hPE Sivapt ek Sss RREEbuinesk Ak East and

read by mgratory birds, .the subtype H5 of the avian

S ¢
Southegsh st ribe VR ISLHFAIEHPTaeBRErER CPIMALHIG Ty Sxpgrts Riggicted that
subtypeCI2¥ Al {anga fh HAAUGRs FUds ba tidobthielY £8doaicyikdNGrain responsible
Bri dge where sanitation conditions were filthy, which :
for the pgxg himpingly gutbegikinde §arnd04 e highlyt prthazsmiq/ie amiangptluenza
broke ohh@uc@%%l& ﬂ{ hde0dan Yad }H%vfn‘&eg ﬁP@HMaP&J éﬂih]\éls%glﬁdin chickens,
ot her human influenza viruses. At that tine, a br ana _
ducks, rsanatigerieand path wesnrapafted énbainfeeted bitithghklS apjredniluenyd virus in
o t he )
Hong Ko P o L ks 2B B DB el PRy 9o Shspected
incidentst fthivsdne ®-mipyan) oferdion i Thal@gband NMaldysimin @86 heased of birds

dying flotn Enr}gct%)nr \lvﬂh (i%'léc'\ggn pr}flulerr}‘fcae Sitnlxso@ey\en stu%cetsgl%ef}lsrlé%oytéci }'InSEuropean

countries including Romania, Russia, and Turkey, and experts believed that it was the

migration of the migratory birds with virus that made the control of the further diffusion and



had gone up to 80, which brought a great challenge for

gl obal public health safety. [0004] The | atest
woemeasohs (Li, K S. et al., 2004, Nature) indiPer/@s2007/002491

that water birds in Southern China (duck) were the

main carriers and transmtters of subtype H5 of the

avi an influenza virus, and its outbreak was seasonal

and acconpanied with the evolution of bionmultiformty

(rmulti-genotype). However, research on the nol ecul ar

epi dem ol ogy i ndi cat ed t hat about 30% of the infected

ducks_showed no sy and, to 10% nf e
transmlwrbk%ﬁl?g?\h@ﬁ@ Pﬁﬁ’é’\g Hrgs%\‘ﬂﬂp Wgﬁegmsﬁrﬁkfﬁ !:a$ éﬂﬁ’ssts
predictelNBSE shrebe by ok g@d%%lﬁlsct%!'sdbﬂyﬁé et oﬂ‘thﬁﬁﬂlaBQhﬂ@élza virus might

conti nuously, which woul d threaten human heal th

further @arAb s Aficamgaapirtes shough Faesiaand hedtiFenAsiz LandBridge where

sanitatiGPEG R A% WEretilhy) WHimBak pRAGM &aﬂ@esﬁ%ﬁ@ﬁm‘erﬁ)}l theRé&Btype H5
virus i n East Asi"a, SoutheasSt Asia, and Europe can

of the apiahynfhecras yime do hseominefully ajfioethsr haman jnflugsrayirases. At that

e, TR o S b Ry R0

to estintakeethe @@htﬂwssnwhumandife icaused theyebandcemding tdi WEIY's |S§tlstlcs by
nd nost. h . a ani 3 I
J anuary'"%tb 2?@? otsy gxggp deaH{{gfg p a%%rlgg%usgh %S' fiFecﬁ&Q Nlﬁ% the H5N1 virus
had gorlealjOioa80) fikch brblughs a glteagﬂmﬂleﬁg&)fortghéaal-lbubl\m henlth safety.
i nfluenza outbreak in the countries and regi ons of
[0004] SO Ul'thelasdst Aseachvgbi, 5081 @us] Y00k Nayed) man@mesahaﬂ watenbirds in

Southeray(opa SASR < hF TRnBGIeR P19 BSOS S RRPEQTe Roths ovien

mﬂueni:atd \aﬂhsf bhé€ Uk buttRe4OWhS Sdasdria® avd ﬁétﬁbnﬁiahmde\&igh théevolution of bio-
addi tion, no-synptomcarriers_anong sone
multi fopraify fEpKi-BgnafPdr HNYRET: TetRaFFhaRn %&R@fcws%@aﬁaw&?gy indicated
that ab(ﬁft @b"/«?&ﬁthe@ﬁ‘fécfeh%u@k@%v&fé@t PSpbtams bl eplib 1094 86the infected
facility in the present quarantine system This
chickenserark peavalent ehd nonrsymphreatic wgnest Theyremfeded animalrrapld infect
A dstENE I
ran SR U S5 R00, S5 5LROEL i Py B s«
agree that pomtsalnifahe wegqhngmdi thedaplygtltagenicdl d gplagfmiﬂ]megﬁp ylrus in East
o, SEERERAONE MRS B POE ol i BAETE sy ppaion
early rrxaﬂagmmerb,eaxrcbafqnlyett@inynenthbéwmd t hrough genetic
engi neering nmethods. Many world fanous | aboratories ) )
[0005] havE taked 4-5 62&81@@@@1031& eE@ALN RG89 58 7s bydhe waditiovalbural isolation
ed to n j
a4 BB S BOREANR R0 AL RO L5 syt
lack Gladeptblbiaéetyﬂmtammk 31"]1115 U[@y]o:ps ep &TeddS laylan influenza outbreak in
Al chi cken/ Penn / 1370/
the copliet PR ARG BT SOUPES. AR ORAPEReraT i Rl fo fina

diagno#il &/ak @€portedrafier & lmfge sipatbief of¢Hiykema thad @it drvbeey kilded. tTias

s e B30 P e VB ey o

amonglibin& bivly|(esprbialyy vipéd WRdss sdchedubks)fposed gﬁ‘efaﬁﬁx%b&fiﬁs; iaB& there has
cted generation to be isolated and tre

not beqnea@mfchﬁye fost fardlity e eRTPEsRt GRarARHRGYSIER, p@vg grpulted in the virus

breakldg"ktlﬁ(i&;bé&&(ﬂ‘ﬁ% hﬁhﬁﬂ)ﬁ’fﬂhb@ﬁhdﬁfe gldi@. t ransm ssi on chain
before the virus has adapted to human beings. Finally,

[ooos]t heThbieadvig] idfhiRn¥d Vivss (athoRig Wie ol Qo8& Gnat B SR /D6 RS the
nfl uenza _can be fundanentally elim nated. [0008] In

represeerﬁtwa sty bglangs §ha gerupctivighld pefhogamicy st 2p¢ af@h@tal to all
commdWiHedtidf MUERZ J1 &ds, H@8ntigenicity of the HA cannot be completely

obtained through genetic engineering methods. Many world famous laboratories have
-2.
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been reported. Qn et al. from Coll ege of Ani mal
Husbandry and Veterinary Medicine, Yangzhou
woeiovesesiy, (Qn, Ajian et al., Journal of QOCTES®07/002491

Prevention Veterinary Medicine, 2003, No. 3) prepared

HA speci fic nonocl onal antibodies for the avian

i nfl uenza viruses of subtype H5 and subtype H9, and it

was confirnmed that with these nonocl onal anti bodi es,

t he correspondi ng avi an influenza virus could be

qui ckly detected within 24 hours by i ndirect

i mmunof | uor escence assay. was further cli.nicall
attemptaddnitifyitadco gremese Brpmeelonal ar@@eéy tagetingen the s &FRTF%?B‘ virus
antlgemrsl‘# ?ﬁzﬁg Zl?hm&’acﬁg{ ﬁx%gﬁ&d‘clﬁﬁbﬁﬂt%d%r@ﬁarb@g avi an

a virus shortened to 4 hours, whi
A/chickeeBennsybvaoiwi d8¢0/83 (H)’iNZIh @@é#?hlﬁgfﬂ(‘fﬁil@é’l‘f%#a/ 2125/83 (HSNZ)

[

neither (FI? %1%%5%65%&%%@ ﬁ;‘tﬁlfr?%?g% é%‘:iq‘i{c {ﬂl?%érgggﬁ%z%{ i cﬁagnostlc

reagent.m cro-neutral i zati on experinment or ELISA with high
specificity was needed for detecting the antibody for

[0007] t h&@hetefore, shmhcm fifr coubtnipe 168 tinGudiagnens | xs urgﬁulquulred This

ot LSR8, PR S LB 38 o v
resultingléh thk proﬁfk\ﬁﬁwﬁ lof pBﬂsoﬁ @S parsel infasidnesid m’emmptled of thet thasmission

detecti on t he
chain befareabe RS Brs R A{%&Z@% fﬂ%ﬁ EP R ﬁmé Brisdg case s
widely Htad Kl éhinfRen o0 W fdlameRBly eRehidded.use of a

reconbi nant HA protein as the antigen covering to

[0008] detiRChihd) @eddaith @Nddtb@th: fyi-subtipedts oFtHeSAdarbindluthe virus has
sensitivity of the ELISA was 3%@6an sp QYfICIt @g%g

been regartsfle, Qip et g} Tggm Collegepf Ammat dlesbapgry anao ﬁ«:tr:n_nlgé gine,

Yangzhgﬂ )Umggfz*tﬁ %q: n,IOMBURE al ! Hobfnal 85 ERIHeRe Bt eN@bn Jielarinary Medicine,

directly he speC|f|c nonocl| onal antlbody of the HA
2003, Nge RppwsparcddiA sbesipe megelonghatibedieg for (}Qm@n inflyenza viruses of

subtype 5 Fxé@g\#ﬁ?péﬁ§ andlg%s c.%’gﬁﬁrﬂéd th%@%xt.h tﬁés)e rﬂgﬁoé&ﬁﬁ %ﬁtﬂ%dws the

Avl an
corresp&ﬂdlﬁg)avﬂsumﬂmmd:amuan:t)ulkidxd:}guﬁ 0310 de@cted w1thm 24 hours by indirect

682-8901/ LE 129 7. t
1mmun% mgioe{)cf%%ss%{@g asaﬁv%gere%lg) aﬁ:lg éongx gf\%&eﬂxb@ 10, 2005 that
the detezfibh gt fos tﬁ@hlgh]’}ﬂ)dﬂﬁb geniut smlbtm)ed{S af thesa}’mrylp@ubllza_m could be

e A a i.nfluen t
Shortenﬁé toc% ﬁf’?‘rgng ﬁ“r"%??ocrof’é'détgg hgelfm? dd‘%t%ec i ng aV| i
Inspectiohf dndeDzantineisith AlrhﬁldﬁyloEBbeﬁLR'BRGRl Gloe Yoasijisnedfticged that

nmonogcl onal ant.i bod T detect.ed t he
micro-REpA O TEET P TG DY OUSED SO Y DS T erting the
antibod¥ fbHERSvifuk Wirail of Abtype H¥ Guo 2UAF, "Hungah) Avﬁﬁ]lnﬂ)lenza Research

though Sala et al tablished an EL
Present,RjHEEPBAATHAFCBBEY 8F %E‘H%“gﬁ‘&&]l AL Egiesly00ES, 204N, 2
howevdd! Yx@Qste@I'&ll KasWees Wored orfthe Hbecisarbdy fige slibtfes @6 by BLISA.
H5 and the nonocl onal antibody was specific to the

[0009] S UT TRE BetBdticiOPr ISR intibad ypb {ELIDA Ba® berPreported outside China.
Moreno-Martinet al., Avian Dis. 2003, 47 (3 Sup

Rowe ef gb 7emprted;the Hag of hEgrombinant P proteinas the yiitesn ﬂogé‘ﬁ%ﬁ to detect the

H5N1 &Rk n%ﬁ?@ﬁ(ﬁyé’ot BISK, 9hd HRecARNGRY 6Ntle NSRS 869 sRGpecificity
ni hol ogi cal di agnosi s of the avian influenza

62% (Raweyd. af #h.dilr €bnl lealobtdheA@ui é9?9r 3t7dith ORP-4sp ottavgyer, this

researc S S0 o o R BB B B o e

subtypé AGNIGEBhoutditay.AERot] E ML ali tAvidh Disiht 9983 st2i (3) 4 cmsal- 61) and
anong whi ch nost subtypes have no t ho en|C|g¥

Shafer ently(Shafr.palhoiehi diviap Rind 1898.A 20Dt ﬁ%egﬁs dete q@eanlm%lbody for

harnful avian influenza virus with high pathogenicity.
avail able technol ogi'es are far away from

62682-8 90-UIII%JC§AL¥298%53



meeting the demands of clinic detections. [0011] The
purpose of this invention is to overcone the
wG@h@rngwnd ngs of the avail abl e i muno- det ect i oPCT/US2007/002491
technol ogies for the avian influenza virus. The
nonocl onal anti body adopted in this invention ains
directly at the HA protein of subtype H5, allow ng for
speci fic detection of the highly pathogenic subtype H5
of the avian influenza virus. SUVMARY OF THE | NVENTI ON
[0012] The present invention provides nonocl ona
anti bodies that specifically bind to the hemaggl utinjn
an anti-agfe protein byrsompstitize BLISA. divsvse thesubigcinutere antibodics for the
NP protgf?g ?ﬁlﬂ? E@AW'] Lol §6HaRaR) 8 Bimithes l%hﬁghééuﬂt?ﬁe%mﬁ@r(@t be

gglutinin brnding activity of these
confirmeht Lb ogfiogisd aThethpd fwvetetedtinganiandnfilutnye virne(Ad¥3 by Dot-ELISA on
ri do [ ] .G I
the ba31sa% gc?lonaq tlébg ’le"Pé ﬁm%&‘?odﬁ%rt%?%d t%a Sf’&lag%rﬁ %g de%H 1§ Svith no
cross-reﬁmﬁfnfmféﬂwrlaﬁﬁln ViaRPO KL, B, Aden &ds.| 2003Jd0i(2es 3611{5@ Although
kits contai ning the nonocl onal anti bodi es. The sen

Sala ct 4l esbablibd &1 BOIA Bo3edean Haptngions] antthody e speeitic surface

ﬂ%}%% YERUNASH didRekd! f&aAtH N EnPMeaRondti b BEFbody was
gbmoPn%ﬁ b@%ﬁﬁ?ﬁ larly 2§ﬁﬁvpe H5 of the aﬁla% mfluenzaoyW

SpeCIﬁC\N) lhmurfase gtyct)pn@tem Dk 6hAFordiolii I ddpwsopylaningeel., Avian Dis.
her 2-8901/ LEGAL12989537. 1BRI EF
2003, 4%@)1@%7 aﬁ? T e Ree d@%‘i’ﬁﬁ%i H0¥e 1 shows the
det ion results t he en. detection kit, for
[0010] 3¢ TSRS Mok Eotdhe brorralibodie SoEl Pt

diagnos/BstkhBYiBR thiluenzWirGH ainddire it e&&h@ﬁorﬁ @Sbt%irﬂ(@@ﬁ\bﬁiﬂmh)/)ﬂnd thus

red |lines appear; "b" indicates ne e wWh only. one
are not gapablerpd dq%mgptsylwﬁtws‘rn PPR S §4 1 epag Kisos actually

included We‘g Hesl shesikhé sWhi9pea toiad ahid?l% \ﬂﬁl@ﬁ st sﬁlﬁ%&]have no

ure 2 shows the detection results of the anti-HA
pathogearmﬁmdyﬂsd@mmth@gmmy st ondy sultyRe HS ig the mestharmdyl avian

inﬂueni;an\gl'&sevﬁ%ﬁh# ;}é %%nf\x}}? ’gﬂtllsdthgﬁ(rgxlaﬂ;‘?é ﬁ@ﬂmo]b@w&‘@f&ﬁr aWway from

ndi cat es en only one and the quality
meetingtbatdemlands oeclappdetestiontsh” | ndi cat es negati ve when two
red lines appear; "c" indicates invalid test result
[0011} Meﬂlmm@@ dfithis iypdignds tq @@Ig]mcp:ﬂ@ﬁh@rtgogwffﬂppeavaﬂable
1mmuno ttu!)rP L C?H%] S fcs)rftg{: g@laﬂw&g %ﬂu?of[‘harlo%éclonal antibody
or su t he avian I nfluenza
adopted/mrths inventighiagths 'dnréctl)nutl tbaf@spp)@@ntolf webtyhe H 5¢ ellewing for specific

egative when
aoeci GRS B QAR B3 g BRepEELeYS
shows schenatic dlagrans of 6 expreSS|on pl asm ds for
chimeric anti boSUMEVIARCK RBHENTHZ _
pcDNA3. 1- Ak! OF7, pcDNAS 1- AHI10F7, pcDNAS 1- Ak4Dl, and
[0012] pc EiNﬁSplfbsatHdlDrentlop @@qﬁl]iesﬁnggap@mgalgn@hgdlpﬁ that égmlﬁgalbqblnd to the

hemag%@ng’ g%qlijv%llgﬂuécﬂyéﬂ g}?%ts't Eﬂttyhg ﬁS AE Well BEnbiRESn antibodies capable

nerrc anti e Virus strain
of blockitlgHet ¥a2250%. oRtwshdmagelamin3hin®Bg awivityodf ttReqangibodies. The

present 1’Rger§tw&\f9}§o pﬁﬂldﬁpﬁ% & r%g Ji_gll W’s %%Y@?_% nagl\gicg'ﬁcié I?l?%lecules and

short p&kﬁleﬁﬁbate{l (ﬂﬁé}:&]o Es gell @s 6 p&bﬂﬂ&eﬁh&l rcem;do‘slsxoof detection devices, and
mMnIno- fluore of .chi neric_ ant.

kits copgIEE iePaRen g HECROMRTQITSERTE T KGR A0 (BRI} methods of

detectifg, dddodibk, ﬁxﬁbgr@)ng, @nd €bting avian influenza virus, particularly subtype H5

of the avian influenza virus, using the monoclonal antibodies provided herein.

62682-8901/LEGAL12989537.1



10F7 (DAPI); D. cAb 10F7 (FITC; E. anti-HBV cAb
(DAPI); F. anti-HBV cAb (FITC). [0019] Figure 7 is a
woe@vograim of the OD(450/ 620) val ues of ELI SA peBUS$007/002491
t he bacteri ophage pepti des phagot ope. [0020] Figure 8
shows schematic diagrans of plasm d maps of pTO T7 and
pTO T7- 239-123. [0021] Figure 9 shows schenmatic
di agranms of plasmd maps of pTO-T7 and pTO T7-
239-125. - 5 - 62682-8901/ LEGALI 2989537. 1[ 0022]
Figure 10 shows the SDS-PAGE picture of purified
fusion proteln or reconb|nant protein) 239-123. Lane
1: Protein nBREBEDESGRIPIMONQFLLHE F1 . Wol e

bact eri al Iysate-o{ E. CO|I %#pre55|1% 239 123 &k 3:
[0013] S, Fgwrad ahovs Bredetetion erlina el PRiEepetRRon kG er Sbtype

HS of th33%} rlhg{l?x{zﬁ%“h@ by RO Eold: mgxfliglnétggd 18 v b e 1hdlchﬁ:§ :?)os"—)ltwe

uri usion protern 239-123 in 2M Urea; Lane
when twioueil fingsl apnesi;dh" prdicatesnezative shenonishong wl the aﬁéhty :control line

e S 4R BB AT B B3, [ 0520
i SRk 0 B o

subtype Rxof ﬁheewpne‘sﬁuma 239s bg&he golden@k réetbed.rintvdrich "a" indicates

C trlf atl f t G, ' .

posiv RS} 055 i S BALHIRL R Bt b S EAGH St By en oo
red lined aispeaf "er thanesﬂﬁﬁalikﬂﬁzsﬂ esdMaies ap reditiee 6ppeaws. i fi ed
fusion protein 239-125 in 4M Urea; Lane 7: Purified

[oo1s} f US?xgnﬁtestIbeAs%a?&éiedtﬁﬁl iesul8\bflihe a:'lA @ﬂﬁ)@ﬁ] Déi-GLISA d@tection kit

i ndi cate he specific. affinity of,.fusion
for subtioHEf T Y1 MR PRy 51 VEF ol B P BRURY§ ylen color
appears (1§ BYEW R ardaD{-4 96Ui62 Y negakive shedfnotdolisippest imthefaial area.
protein 239-123 binding to various anti body strains as
[001 6] | arbed DmoiiechahitzOdih glanaXd 55 e:{}:ﬁ&%ﬁin Fagnide fdiSchimeric

S T LR N AT
AH10F7 SR9MIA3Y %ﬂ@%%wﬁhqeﬁhwl ELI SA test of fusion

protein 239-125 binding to various antibody strains as

[0017] ' ahﬁg&% PehoRahHRLRBE BlA @dﬁg%lat{ogqgﬁbltﬁirﬁbﬁt%flﬂres lagwa of
he color intensities_(shown as 450/ 620 valuegg
chimerig hgtibadi EnvitBdhe W e kgL e /9 9R92'3 Ip?Aaf dgFBs control;

Rows 433'1:}5 ﬁﬁ@F& fcf&'baﬁgbv% q@?b@ﬁ'At)' ﬁ@)&fs 9" and@d: 4b 1Ny, (miwar £D1 mAb;

I ne) a series of lutions of the
Rows 1peod7]L: SHé@A@ B@“Sﬁbﬁﬁi%ﬁﬁﬂhatlc di agrams of plasn1ds

pd 49-nmut and pd 49-nut-1 23. [0028] Figure 16 _shows
[0018] scHéigurs @ shiivsgharesulls opimswnedlyscaseontassayiehifeeric antibodies

with ceﬂ? ef?ﬂ%smr]%ﬁS hﬂaﬁ%gﬂunﬁhﬁ UK Ec Al 451%1515% % EBSRFITC); C. cAb

ture O l'ysate of smmll scal e ex ressed
10F7 (DABBoRb pﬁamomm@, iEs anti-FHRY LATIAPT) RrrntipHBW oAb (FITC).

Lane 3. F123; Lane 4. Ql123; Lane 5. D125; Lane 6:
[0019] T12Biguteahis ahistogsn of thecOB(4530(620) vebesof EEl A test far the

pi cture of purified reconbi nant
bac“*“oﬁ’ti‘%@?%‘gﬁd%gﬁa 123; Lane 2: T123; Lane 3: F123;

[0020] =2 xg,ﬁf_ %gogw &%i‘glgaéc aRbPRns bARsHid hhpLSs pE@AE did pTO-T7-

239-123.

[0021] Figure 9 shows schematic diagrams of plasmid maps of pTO-T7 and pTO-T7-
239-125.

62682-8901/LEGAL12989537.1



[0031] Figure 19 are electron mcroscope pictures
showi ng virus-1like particles assenbled from
WO ewonki7amnt proteins of HBV cAg fragnment and PCT/US2007/002491

anti body- bi ndi ng peptides. - 6 -

62682- 8901/ LEGAL12989537. ![0032] Figure 20 a

hi st ogram of the color intensities (shown as

OD( 450/ 620) val ues) of ELISA test of the binding

affinity and reactivity between fusion proteins HBc-1

23/ 125 and 8H5 mAb. [0033] Figure 2 1 a histogram of

the color intensities (shown as OD(450/620) val ues) of
[0022] ELFigare £@ shafs eSO -RAGR pieture of PyribRd fpsiorbprogiin (or

s 5 Whol
resomts W 130433 L1 Mot et fing BLSTL R whole
bacterialflystte bfiE. ddBCBxQ}eﬂsﬁﬁg 2R8-12Br Laim D5Sunenraiany obidinedcy ¢sptiifpgation
of the wﬁ(g{g @gﬁ%‘lﬁ{ lyé 3;13% I’2§9 21%35113 %W?fglé Fgédrn%%r 2%??8% ﬁ;/smn rotem
239-123GH 2 CRed; mamee;d Phiifiédi ﬁlsﬂm pmtmn R2R9-HB3-i1 231 Preanlone @: Elunﬁed

weeks. T titer was detected by ELI SA
1h$°nPF§®§§?9?R§UPgaégﬁ§¥oms the increase (ascending curve)

o023 B RS S SEPAE bR 4 SR ra9tas. e

1: Proteﬁﬂhbi%@ﬂlﬁr {riel it maiSerstal e t2e Vhyle ESIabiSAa] l[y@zﬁa ©f EFdodjLaxpredding
230125 Bonna: Suptrantan DY eexgtpﬁggaﬁxﬁﬁ & SBSlk tRkeREHESE: Lane 4:

239-12558! Judfer 10031 5: Pusitiee ftsios @ihms@eigcnm UresNome dp@urified
pi ctures showi ng virus-Ii particles ass

I by,
fusion preteimn bt inpttldies Hme. 7t P??f}qécf“?ﬂ% Protﬂsérg%zgjs g §M Urea.

HBc- 129. [0038] Figure 26 a histogram of thf Eﬁ#Oth
[0024] | ntfegsetl2andicatisn ihe S@§m@9@ﬁfé@ﬂegﬁ§‘mw Rfate 49 Alh a

' IFEIRSALEHT fu
hlstograhgéf Iil% 501%2(;@%%%%]%%?@% 51@ UIZI(#@@FSQ?? Ualqu@tdg \}gr Al t sion

protein 23912 hindieg o vagiouh endlepdytrurainsrs InbalpdAn ghediagizqatal axis.
HBc- 122, HBc- 124, HBc-128 and HBc- 129 bound

[0025] s pelﬁgtﬁnedésl inglicatss §Bspesiic 00RO P! fedupion ProERARS-13% itisa

hlstogra%xg?) HeSoldr iHRIR: F:é ésh?@nké's'&b 025208 leu\éé)rdiSELISl&etestzof fusion

cl'es asse rom fus n proteins of 12aa
protein YRR 106 pindieg taveatioks Nativodusiraies amlabeizd ep |t1aq)}e<rre@n Xis.
mAb. The vertical axis is color intensities

[0026] OD(EIS@#@GIZDS)hOM:I thesglor iHtenshinsi (Slorwmbs QA(850/62 )a\fqlmé of the

euis Yl H0e R 5L A FERSARNE Rl g e s

mAb (s§ieirk NoTibONBe) 40kttiesTofdituwioms off @ragdibut i ni " as used
herein refers to an envel ope gl ycoprotein of the avian

[0027] | nfFigareEs stiowsschéleathgdiagtanms crfsplmdau)é?léag@mt@ﬁmﬂléﬁcmut-lﬁ
penetration of the influenza - 7 -

[0028] 626BiguRIDA HEGAICHEDBISGAE TN efplpsmiss #CHE8tmeleind pC149-mut-125.
Avi an influenza virus hemaggl utinin proteins exhibit
[0029] si XFigere 17 $tievsthe SBS-BAGYT pisturs 0bwholsscelHasate phsppll sgale

expressre§$'be§8mtbe protelrI?Se ]:Q‘z{n)étle%]lié' r]?'ine%J q{lﬁﬁe ia.’ﬁlL: 3z i:'li@} Lane 4:
Q123; Lane 5: D125; Lane 6: T125; Lane 7: F125; Lane 8: Q125.

[0030] Figure 18 shows the SDS-PAGE picture of purified recombinant proteins. Lane 1:
D123; Lane 2: T123; Lane 3: F123; Lane 4: Q123; Lane 5: D125; Lane 6: T125; Lane 7:
F125; Lane 8: Q125..

[0031] Figure 19 are electron microscope pictures showing virus-like particles assembled

from recombinant proteins of HBV cAg fragment and antibody-binding peptides.

-6-
62682-8901/LEGAL12989537.1



[0042] The term "anti body" as used herein refers to
any i mmunogl obul i n, including nonocl onal anti bodi es,
w@eioyoswsnl anti bodi es, multispecific or bispert/U82007/002491

anti bodies, that bind to a specific antigen. A

conpl ete anti body conpri ses two heavy chains and two

i ght chains. Each heavy chain consists of a variable
region and a first, second, and third constant region,
whi |l e each |ight chain consists of a variable region

and a constant region. The anti body has a "Y" shape

h the stemof the Y consisting of the second and

[0032] ¢ h| Elgu@o%%% histogramgiad plae esflot ipgpnsiiey (shomdl #sOR61{4620) values) of

ELISA &9 Sfﬁl%rbn‘{dlﬂ% drdityf A:Qﬁeg&méyr&twga{:ﬁ]sﬁ;nrsretelﬁmBX 123/125 and
consi sts he variable region and first const

8H5 mAbkgi on of a single heavy chain bound to the varlable

and constant regions of a single light chain. The
[0033] v arFigbtee Ir @ histnesamfoftiecdlppintenaities idwwn ah@Di45 4620) values) of
I el i
ELISAf%s% Eg ?’% b?]ﬁ %%Fﬁrﬁwe &Qﬁgaglon%egg’ﬁ% %mn rﬁ?eta%ﬁ Hﬁg%% or HBc-
D125 withr vaaiolue n’ubblp §"he ad¢subis shdmeed:mapihe rftmba prdtymd eHer-ml 73 agd HBc-

regions. i (L) chain CDRs including LCDRI
DIZSbEE%E?ecgﬁcmégslrﬂg%vy (H chain CDRs includi ng

ed by. Kabat t
100343 ¢ Felrc Bovis B et St rdiRE Lo LT mbaf ingise arypyqntibody
titer of e in@AuQd®POM Jusiotopoteid HB c- N 3HFBub tochinieeks. TMhSadibody titer was

The three CDRs are interposed between
dmemeggﬁﬁﬁﬁgé'stretches known as framework regions (FRs),

100351 "o fipri o s Yoo (B RyBE SAPAEN oGBS antibody

titer ofﬁﬁeéﬁﬂ;ﬂhnécﬁ‘gy fitSorDprotdi HERAYYS5 B66h O thiveeRal Tive it odPtiter was
i.nvol ved in antigen binding, but exhibit various

detected py &d4ISA- f uncti ons. Anti bodi es are assigned to cl asses
based on_the ami no acid sequence of the caonstant
[0036] ¢ gFighreot* ehraysinHBRRS, fluprepseno RicthRgp Of reacteR Bewspn immune

mouse &I 188 RbRid %reé.sg@m 5 4gG and IgM with

several of 'these classes divided i nto subcl asses such

[0037]1 23S F&G’l'e 24 88#aink 8fS3iroh ﬁ%os&ﬂél plctgfeslsgé%m% PP43likd Particles

addition to an intact inmunogl obulin erm
assemblegrhy tssopbinast prosein iB@l 22§ HBRdR4 v dfBe-d 28 cangHBe-129.
i mmunogl obul i n fragment thereof (i.e., at |east one
[0038] i m‘rEligufeo%ﬁ ahisltqgramtdﬂtbe paot inbensitfes{shawarenOP(6BUL20) values) of

ELISA r{gsé 8% Hreeglh ﬁl arlg]x?){ %%gfe‘ﬁgfiil%h?ré’%"gg ﬁbcﬁ 252:; Xl(écrr ?‘%ﬂ%d-l 28, and

HBc-1Zhtol \bmtd)ys fmﬁbreﬁhé ranitashovedaartht fodiomproteins Fiy- oy Hibc-124,

o1 RG-89 ool A B MR S0 one O o o
100391 SReRET R TR rPUTE SR EoBPERPLO B PEG aRe ke partiles

assembllém&ﬁgﬂlﬁbi/d Ikdt8ins 0f82aa 12 VLP peptides and H5N1hv1rus to an Enzyme-
901/ LEGAL 2989537 1] 0044 Fa th.re
labeledg %o Yt &t%SFHIQFQIBS?%IJ‘%ﬁ{SB?WP A& %ﬁ%&@ values). The

honzoxﬁarhschss{rs |v€ﬂo@sf vidusheopAtitled Bhd & PRSI BsatPinl tBbtRtsand
constant regions) bound to the variable region and

first const f iingle heavy_ chain by a
di sul fi de ke i éh" %WJ% A AN (R y

a |ncIu6es a portlon of the hlnge reglon
[004(’![00%%?“\’5'%12)3&52 refers to a diner of Fabl. [0047] "Fc"
s to an anti body refers to that ortlon of

100411 '}, e?%%ﬂ*&éﬁ%ﬁﬂgm 75 V679 BHETEESR [P S an Rl Coprotein of the

avian i€fRSEaMrus. eHeMAgeRtinthsfrhédite BNt 61 ahd pbItAE oh Of tSnfluenza
second and third

-7-
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constant regions of a second heavy chain via disulfide
bondi ng. The Fc portion of the antibody is responsible
wo o00708a75Dus ef fector functions but does not fREDUSNT/002491

in antigen binding. [0048] "Fv" with regards to an

anti body refers to the smallest fragnment of the

anti body to bear the conplete antigen binding site. An

Fv fragnment consists of the variable region of a

single light chain bound to the variable region of a

single heavy chain. [0049] "Single-chain Fv anti body"

or "scFv" refers to an engi neered anti body conS|st|n%
virus mwf a bost cgfht Arhaiinflvenzaative hemgieglntininoprateinssrhilip gixteen different

scrotos{ R 79199 1ER R ELELSL D OBEIOLUB, BlF A8l p-sno
requnvawngle chain Fv-Fc anti body" or "scFv-Fc" refers to

an engi neered anti body consisting of a scFv connected
[0042] t O THetedne "aretiiodp” ad usad Teendin beles. to[af@ Sihjnuliogldbatip including

monotg GBS SIS LR ST, o i
toa spe@fﬂcl &ﬁ@b’n bA%mplét@ Qﬁﬁbod'}hﬁarhpiﬁiﬁs ‘two heavoctalinsarid taadyght chains.

used her refers.to
Each hegy ship SORHE o RerasreoBPar A g oy fopgtantregion,

while eS4PBEARhARIbYsiDQHPASAGALR rafibh Aad b%&nsthnt&eglofnh & 'he antibody has a
i ndi vi dual antibodi es conpri sing the gulatlon ar e

"Y' shpgeniih 826 SteR S e ¥ GOnBEYEE Bl WepSeUdAKy hisd Sapfippigesions of two

heavy ﬁ@%‘oﬁﬂ@ JeBiler %Ydlgﬁﬁﬂé 951%15%' B2l BOh oRRW c8nsists of the
noclona antl bodi es are |y specific, being

variablelraggat ad ﬁ;gtaq:qqgtanar@lwg pka @pgked‘ﬁgvb ghaip doynd chgnﬁ variable and
constanW%?%As Iﬁ:'h%Rt L18n. a‘[i"ﬁc)a/ L ARD I—J&?&{ s dfhPR %ﬂtcin‘aﬁ%lavy chains

ypl ca I nclude differen
are resggmisibbeofdic aetlghrﬂaodmg dJwi vasiabldiregien émbodhainsezsnerlly [sentains

n Al t ho nocl I
e P B P G RO SR i i (oD st 0
chain GDRt$ hetidas DEDR1e mes@,mdimnsj loravg(H) nbainlamRs él:\th@ng

i r .0 o[ .exa
scory Wi-bafl BA5H s TEhBeEy Rehuchab S e SRRRSA0R,
Immunbwgﬁéaﬂme&ermaﬁmtaglmg:mlbenspmm P&b}xceﬁaﬁﬁ%am Bethesda
1/ LEGAL129S9537. 1Koh| er et

Nat 256: 495
Ma). ThySyee GPRaage At T Fe AR A EReR KPP Pusork
reglonse(}'@s) whigh alpe‘si'horerllﬁg‘nlﬂ7 c%%@aﬁ&y than fROEBIR sHya fbah M scaffold to

himeric anti body” as used herein refers to

supporam.hueayanwlmqm TG SPEHH TBEIoRR 8t MR v4 AR BEn chgifs are not

involvéd i@ aﬂtlgén bidgie! G@d exiitib vAi o RQUIRCRA Pusctiods C AnkiBs AiRkP did@signed
sequences I n antibodies derived froma partjcul ar

to classpp desedsorohe petiemarid geqernge phhei conptant r&mqnmfdbelé hgay gpin. The
major f‘lh‘g% Qisﬁmb%feg &rd DA, rlgﬁalgﬁj Q%Gogncf RALNGAN ¥e R4l Sfthese classes

ain 1's 1 dentical W't nol ogous t o
leldectmtq’ eshsinseiisrigck ag lahbdgG2nletht, |I§@64 ke lger igAH from
anot her speci es or belonging to another antibody class
[0043]or Iubdditesto asingast impyndgly gnhmthe brms'gaRbedy "Astuspd hgrein

further rg‘{'e.rso ga:%ﬁu%&%léﬂlﬁﬂlr@é{%ﬁ (r% )fllﬂérpéif (1 En het Qgsqt'Jn%Qmmu7notlog1cally

I gen activit
active fatbioh lof aeumaiunogllbbnhn me‘éﬂe)a’ﬁu‘?h @radf:ab Rab'} F(ahDadv fragment, a

smg]e-.qssﬁ;.ﬂﬁgm Z X %ggl% g ﬁaﬁtm&%@ﬁ@&nﬁbk foﬂ'ne-gtﬁork %Bg‘ﬁialgglgat):/ of an

ers to an
immurgldouiig mcrléeﬂd: bmnpnﬁmg,hme lor aroze mmmn Mmddntigi, ebahlipsly as used

herein grrnaeycéo pen%te oae tolr Pn%qg bﬂfgs &h llncahpa\r TSI ul%f?man gnrqn’aﬁ{)élobulin grafted to

a framework region from one or more different human immunoglobulins.

62682-8901/LEGAL12989537.1



or all of a CDR of the recipient are replaced by
residues froma CDR of a non-human species (donor
w@nio7iogadyd such as nouse, rat or rabbit havi ngp@TES2007/002491
desired specificity, affinity, and capacity. In sone
i nstances, FR residues of the human i nmunogl obulin are
repl aced by correspondi ng non- human resi dues.
Furt hernore, humani zed anti bodi es may conprise
resi dues which are found neither in the recipient
anti body nor in the inported CDR or franmework
uences. These nodifications are made to further

se
[0044]  of THeb" sl repardatoen amthadydgiepeioribatnorden of thegatibpdy consisting
of a sinkf2igh FRAh t%ﬁ%gg»ahmg q%ag g%ég oh.@)eoo%&m 15 Rt Alable 2 Iaeglon and
first constanviregibn af h simglesheayy ahaingd v zydmhlﬁdcfbonﬂe CDR regi ons
correspond to those of a non-human i nmunogl obul i n and
[0045] al | "Hab' ‘Stelfers &na iFab lftagaient diat idebideRapegionst the birtgeosgion.
of a human i mmunogl obul i n sequence. The humani zed
[0046] ant TH{all)s refers twed diynezlo§&abli | | conprise at | east a
portion of an imunogl obulin Fc region, typically that
[0047] of ‘& diwrtinregands to gh ebtibhady. refeps tof that pation of thiel zgxtibséyg consisting

t ure, 32 525 986 Rej
of the sé?&ngﬁsen’%l tma{i lcjdr)résl}%g é’fég:gsé%oé% grs%%ﬁ h(aw ES rid to e seco&0 and third
constarﬂrﬂfgio:lts. ofBi teond Ready@3haB6vih ﬂ%ﬂl&f)de I&mﬂln@ ame Fd¢ mmimnlof the

. .Tad 21:.. 397 402 0). [ 005 ter sola

antibod} 38 FpyF 3Py O £ AP P A 0B U AN CBE R S 5

binding. he natural state. If an "isol ated" conposition or
substance occurs in nature, it has been changed or

[0048] r e rrmwledmm Rigaids 3o afl iagﬁl?(gﬂy Rk wﬂllréeﬂta,lleggfra@ﬁ&t oFlﬂ’lfe antibody to
exanp] e, a polynucl eotide _or_a pol ypepti de natura

bear th%f%ngﬁ € anfiggn LF\W%SI% YA vifeagmant congits phthe Naﬁa?letrﬁeon ofa

single 1%%}1&9 B ORE LEBE vEB AR rBGbY I@;@Qtsir%?e hé&vylchgiated” if it

has been sufficiently separated on1tge coexi sting

[0049] Mat ihAbchein B Sntlbddy" 8} "REot fefe t@%nteﬁgﬁééﬁh ahfib&dy consisting
substantlally pure state. "lIsol ated" as used herein

of a lighfisdhgin vyrighle fegrpgmdgarayy |chan yanpbpgsgen coppcted ol ereeanother

directly?dr ik h‘fﬂeﬁﬁd@ﬁn@@& b€ (badds €988yl th ot her conpounds
or matérials, or t presence of I'nmpurities that do

[0050] Not "S1Hé]@fc§1§ﬁxeF\)M?E Hn@%dwlowscﬁxpﬁéﬁr]efewg) ﬁ ABindek&d Htibody
as used herein refers to a nuclelc aci e I nto
conswtmuq,fw saFp epynrgtiddetthelEc segionlphep antphodyei n may be
rably inserted so as to bring about the expression
[0051] of %Eeﬂﬁr"ép’é?li'?" ap ujedherpingiery i the @gounpot gtems fpd/er amino acids
on an ahﬁgaﬁ%reeule% “Ima{la{ Sftibdysds cel | so as to bring

about expression of the génetic elenment it carries

[0052] Wi t'bh@tehge'nmtﬂo?xgi z!mhb%ﬁ?ﬂg} & AY YeﬁltAq{"Sas'u@Qc!l Hdgin refers to an

i; asm ds, phagem ds, cosimds, artificial chronbsones
antibody prta fﬁ@wéshermftqbﬁm%ﬁom Do atinn ¢fsabytantiallst kemhageneous
ool | 6tparSARANTR: 2ol e pop AN B cenigl oxor o
p0851b113 aMIym;agmngmmanQn@ﬁag maydrecbresenhil minor ag@snts. Monoclonal
t d_.as veet or s i,ncl
aniiood SO BBl bERe Mo R aNES RgRRLRE fu Wit
Monochgiehantfedies iaat mobontmststp pobyrabasy antiisodies. \ghl,Ch hﬁj‘l&ﬂby include
. i ex Vi.ru tus, bacul ovir i1l Vi I Us
dlffererg r?ggh%%S@Ql\/? ?%& %Jaéns\{ di ceg%t(ﬁplto'g\celcé% t%:r nﬁ]ﬁgnsc d&@e\}ghénonoclonal
antlbodV@rdretmdm'bnﬂﬂ)eﬂaﬁeﬁl fan hybritiomhal,ithgnexpelensl @fibodies of the
i.ncludin p er, sequenc transcription initiation
presentdggntifadts erTHANELPY DR ERIBLIURF DOT gtre <ameife femonoclona
antibodd¥bfitBPPiebEit iGRMEidn nhay Belghialie BY thd MybrideaiaGhethBY first described by
contain an origin of repllcatlon A vector may al so

62682 890!/[]E A9g9895n%t erials to aid i n



its entry into the cell, including but not limted to
a viral particle, a |liposone, or a protein coating.
WO 0B3/98973he term "host cell"” as used herei n r ePE&r/ES1007/602491
cell into which a vector has been introduced. A host
cell may be selected froma variety of cell types,
i ncl udi ng for exanple bacterial cells such as E. col
or B. subtilis cells, fungal cells such as yeast cells
or Aspergillus cells, insect cells such as Drosophila
S2 or Spodoptera Sf9 cells, or animal cells such as
fibroblasts, CHO cells, COS cells, NSO cells, HelLa
Kohler eteil., s{ansbwmsr&scl IFEX oP BByl thade oy regomrhinaptPNA methods (see,

T "neutralizing anti body" as used herein
&g°ll$2%€%£ éjﬂibody or fragnents t hereof which is

[0053] 3 Iblr tt(ﬁ)rénsl Igl%?m%%%:gr gé(t)c? \'/'Igdrsla %reny ref%g He &ﬂﬁ)ody in wéuch a
portion bDfHeHeatiand/er thtpﬂnﬁﬂﬁ@ ﬁdc(rﬂzi):al&\eqh en hemblzl@tls; tcyéorwspdmdm g

respect to the n ei c |d or i de sgquence
sequencEg FORHLRPSS EPE ForLs BUEEHEE “BEIE RPETH Seoppear
antibod} URkEbEs1Rl s OFhifihB @erdSinder €Sthe iesvyi ahdzordihd Icﬁﬁh @s identical
sequence that are jdentical wth %hg n clelc acid Qr
with or henglo2eus ¢p FuEsspoRding PEIFEETS 1\‘7@“9 OF15S e% Mg gnother species

or belof¥inEto A aﬁgbé&?cﬁ%i%ﬂﬁ%ssa A8 wieNtds Qﬂi‘gﬁieﬂﬁ; &fapsh ah fantibody,
necessary, to achi eve the maxi mum ercent Seauence

so long jag| sygh frygmarﬁa exlpbit dahdesired .aﬁ@g%rhymémﬂeaéahvgw( e>- Pat. No.
4816 sg’r‘ﬁbhﬂm R98; ArR&ntetQl. Hb% ﬁ%ﬁuﬁe&ﬁ IR A t¥1:6851 6855 (1984)).

nment for’ purposes of

[0054] 626@% R YhhERLdE B Jag&i ﬁér@in%ﬁé}s R%P@rﬁiboﬁy% @aGments

or amno acid sequénce identit can be achi eved
thereof whishaariedusnagapenyingiotarias Wecipient apabaeds) fim wbich tegidyeg from Part

ot of SEPHELBRSEoDL B8 BILAEL L Bkt P o i

(donor mgwdiyg mc(hDNASEﬁNE) ra¢ of tabbithavifigabe dssifdd| spdcifinity tadfiaity, and
capac1t)é p jﬂﬁ%ﬁ{l&] 54 r%sgéueﬁ >§) arret e rn%uncgggggﬁ He'r gs/ed by

Or | 0 acC
correspﬁﬂiﬁhgmbnahmgmmﬁﬂuml ) nrthélﬁlcfra,l Hurharizgdantiboties may comprise

sequence red.. ] 006Q)] The te
residucs St 1 QAN T P RO DESSILER: REPEEN oL LS ‘pgotied CDR or
framewd gD sdqRAER Thadimedifieainsife ﬁﬁﬂbﬁﬁﬁﬂxrﬂi&ﬁr&ﬁﬂe&iﬁdk@&mlze antibody

such as for exanple bet we ntlbod
performpmse larcppiabithe famanige e‘a@ang W %%Pﬂ%?agggﬁ %1 %F 2t least
one, an@ Wy RABAIPRFY, veRatle SBBIds, ftwhithRilndtsuBsthhtifly ANSS HEITDR regions
exhi bit no detectable blndlng affinit

corresppé5 & thosnaf Agortrmanaoynaglobulia o d‘néﬁts}%%i‘m‘alllﬁ( all of the FR

reglonsca§£ st of mmaﬁﬂ%noéfbb%mﬂsg@%ﬁ& hele RR&liZdLaltiBbdy optimally
bi nds an antigen binds the antigen with a bindi

also wiljfcpmpirtsg af legjt agportien tpgalmr{x@ugoglo‘mvl-pg Fgregion. -}ywlcaliy)t}@t ofa
human %Frgu?oglowuhf{ (g&%%eﬁie@al)s sétBondhECh aBine etk IhﬁZEBZ‘S (1986);

s“to the ratio of dissociation rate to the
Reichngonet aht Notre, 388:32R @f-’-?/(k%ﬁ), Repptap Evrre Opr firaetd Bigdi, 3593 596

(1992) %‘dr@l%ﬁc e Prdda§ A1 o7 hEPPIaopNT! BODI ES [ 0062] The

rese |nven i'on provi des nonocl onal anti bodi es t hat

[0055] S pe@ﬁh el "%Pﬁltéﬁfﬂ ok Qs SHRL YR E Eh s AV ieAR dbglftwﬁg}z@offmaﬁwfmm the

aspect o Is invention relates to” nonocl onal
natural atatq: beohné'ssctldttad" canpdsitinh epubstaneadoyry ip nahwe, it has been changed

or removelgafgoqn ugsl orlli ana(f env1rgr£rxgr§ SPbo%M' #4r E}Egnlxﬂg rgﬁolynuclconde ora

polypeptide naturally present in a living animal is not "isolated," but the same polynucleotide

or polypeptide is "isolated” if it has been sufficiently separated from the coexisting materials
of its natural state so as to exist in a substantially pure state. "Isolated" as used herein does
- 10 -
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virus and various antigen-binding fragnents of such
nmonocl onal anti bodi es. [0063] The present invention
w@e@vioghes3 anti - H5 nonocl onal anti bodi es t hat aP@r/US2007/002491
produced by mce hybridoma cell strains 8H5, 3C8,
10F7, 4D, 34 and 2F2. These nonocl onal anti bodies
are naned after the hybridoma cell strains that
produce them Thus the anti-H5 nonocl onal anti bodies
that are produced by m ce hybridoma cell strains 8H5,
3C8, 10F7, 4D, 34, and 2F2, respectively, are naned
nonocl onal antlbodles 8H5, 3 10F7, 4D, 3A,, an
not exchylezartifigigherpmikatiy mivHHE: MIH & acf?eaﬁpmaml%ssorgpgeﬂ%‘és°rd‘he
presence]&": uﬁ%s tdo n@f‘gltt%l:ege SR@Gctivea! |y bind to the
maggl utinin of subtype H5 avian influenza virus. The

M €6 Ly n GEhded Hefdh AFerB 6 a ndeRic dQF Yehiéld into WEikh a
[0056] gﬁaFZ mé?g%geposfted in CﬁlnaaCEntg? fore%yplcm

polynuchuﬂnﬂme@o@mg @proten gaobrCmeraliy dsetRd $ rsia Bring ghesh the
expresmémbﬁxg@at 8@%@6 LO%I,%/ dr'may 90 sl tt)nra@@fb%' trafiibe r& t&fnsfect a host

bridona cell strain 8H5) ,
cell so aCROBGSatdvy bxpnbssmn obthie sspetig de@@st) it cwwlﬂmcﬂmscen

Exampl%shrél%/rel g)g%n;glc lplﬁc's:r?lgé ﬁ)h%%{t@d’s aré%cggl@@)?omosomes such as

yeast art{figiir dndlomasaet (Yamanmtﬁﬁn)mﬁml(@ﬁitmson@(m or P1-derived

ybri doma ain 2F2
amﬁc‘%“?’é%‘?"%‘iﬂf&é %%gei%b%ﬂﬁ]h%g a phage onM13 bags: and
animal Bhises. PCaeE6less dmmahbﬁaiseﬁﬁieidmdziee&ri inatude Ircn:¢<v1tl1$dmcludmg
bi ndi ng .of nocl onal anti bqdi es 8H5 10F7 14D

1ent1v1rx§b&de%qv1§p2a OraSEOH élbrrli’ CIpES VTS geb&j%éﬁgeﬁ%mg eX VlhlS),
poxvmaé 'TJfaI:M%{}&@s \fi ?ﬂﬁ)maﬁhlﬁlb 4dgakb gy iARIee!, 3NA0)aAl vdrodtirasy contain a

bi nd he sane epitopes on the hena%%Iutlnln ’
variety Qm@mmté f@femgwl EEARESTHORO ICHKENE BROM YT cHLensEs, tragsgription
initiation: gg%ue 48 enhaifct s erfdes; seﬂc&ﬁﬁ@@l@h‘éﬁ{s}’ and fé@yﬁﬁeb!;@ﬁskl nYaddition,

Ponal ant i I es may bind to epitopes t
the vectowmay gpnigirean gagunwf\mmlwatlh@ Apyackpanay dse gmhtd@dnﬁ‘yﬂals to aid in
its entryzl'g[é]) %‘F%gfsflem Fltdlll‘ t%%{t)ﬁ}é&?ﬁ oﬁ% fvn‘Lp}l):ﬁhcﬂaD!i hpg’@ne Qk a protein

ng ant | bodi es can réduce
coatingt he bi ndi ng of nonocl onal antibodi es 8H5, 3C8, 10F7,

4D, 3GA, or 2F2 to the hemagglutinin of subtype H5
{0057} av Bt tenh I"hes’tzzall\/ a3 wsediherean réfersde agish imtosghich a vector has been

erpat.iv t
mtroducéarslodl{ Hgﬁ% Lfi FEX%% D Sk ?c@ %‘eas%&% gﬁ{:agt ¥s, %cl{l@iﬂﬁ for example
bacteria bdfﬂtﬁhlay Fatcolieadt szdbdutcem5%mgﬁi |cellsp$u§:fnas afg{agt cglls or Aspergillus

cells, 1né§ef:2rsq£:l|l£$ h 3:? %Iléﬁ) {? oregepa;d{%g a% §%‘9 %eg%)s&re%gﬁmn%é?g%ch as

ﬁbrobldét’s?tﬂ@bél}ls, @O3 ealty NSlobcdllsOHY.a neld, BiflefcellabIEK 203 cells, or
| east about 99% [0065] The ability of a test
human glfoc onal anti body to reduce the binding of a known

[0058] MONPied RAA!"nakA IR aritibodpe adfsdddiendy refeisito anmagibbdy or fragments
nmeasur ed b{ a. routine cogng|t|$ aﬁsa%gﬁuch As th%vual

thereof axbuelt sDIP 10 LRI AT U DR AP VRRIRDSY O

anngen%wm& Haskrr Laboratory, Ed Harl ow and Davi d Lane

988). For exanP such an assay_ coul d be gerf d
[0059] by Ebeetec@d'ppwgnta o) SUBERICCACISIE] B HHTEIPogHE) BB REcleic Seid or

polypeﬂtPﬁLﬁggﬁér{}gs td¥errBd &5 £Q8inad dPhiRdEss the bbrcefiab@bf AidleikiadidSor amino

unl abel ed test anti bodi es adm xed with a:
acid resdlesdn edandidaterreangrics thasfare identiead sythythg pyglgic acid or amino acid

resxdue? %: %%?NQ?/ ??ﬁ!ﬁlgggcet Bfted MR thQRedlohbsy ﬁld if#ducing gaps, if

dct I'ng suring the anmount of the known
necessaamtptmmees ﬂtmmadlrmgnmhecepl sequencgtidentidy,aand ng sonsidering any

conser\gatwe sugstﬁutlons as part of the sequence identity. Alignment for purposes of
-11 -
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of the test antibodies. The stronger the test
anti bodi es conpete with the known anti bodi es for
whrevdiosggsi o t he antigens, the nore the bindi ngpof/U$1907/002491

known anti bodies to the antigens would be reduced.

Usual |y, the antigens are pre-coated on a 96-wel |

plate, and the ability of unl abel ed antibodies to

bl ock the binding of |abeled antibodies is nmeasured

usi ng radi oactive or enzyne | abels. [0066] Monocl onal

anti bodi es may be generated by the hybridoma rret hod

first described by Kohler et al Nat ure, 256:
determir(ing v@)cenumxcleh«ea«nglmr.aanma%étswm%ﬂ%%’ecaé*rbecﬂqhﬁved in various
ways thﬁ leé n%g s?ﬁlsxtn R0 bfor istdrlZ8 %&Mﬁ%l@%l&%lé '&fn?puter

o S 0 I muhi zi ng agent and, 1 f desired
soﬂware&ﬂ]ch\aa BLASH;/ LBIGASITyZ, AEN. ALK 2ner MggﬂggraWASTAR) SOﬁWaTe

Those slﬂﬂjpéj ?‘8 Lt Ga c{éwx glg géﬁg]injﬁ € ggr%n‘l'é?esrg f@ﬂh@%ﬂnﬁ allﬁx@ent

¢ peritoneal injec

mcludmlgtansrmgobﬁhms aéa:dedtto achiej¢igakndl bdi ghvmenind wir ige figelengtheof the
a protein kngwn to be inmmunogenic in the host - 13 -

sequencgypHDE SYHPACEGAL12989537. 1ani mal bei ng i muni zed, such

[0060] aS ’ﬁl%rtéﬁ’ﬁ g)bblifﬂcﬁlly Binds0yHeed Hefaiﬁ) s¢flrsi to fai dvink@akdom bmdmg
mpl es o '

d t h
o kL gl B2 SR YRS s

against WITEAHhE S iSdy ik BEsODSA s AfidRkeilPatEantibpap Miea ypecfitd1at binds a
roduce or are capabl e of producing anti bqdi

first antigen masprditri padpipcwblabinding REARIRE el kg gopdipe afibity with a
second ol ﬁgéﬂ)ﬁﬁn eﬁlbtogfrﬂ@ﬁtb ! a\‘xtlbbd’mﬁf)%ﬁ?caﬂ?)h@& an antigen binds

nized in vit Desired é tes arﬁ l.ect ed, 10
the antlasrdwﬂhlsémwghfﬁmé{@%ﬁocfélps Mé‘? Egl Mii 1BbMe paé\’ln M, 10°

M, etc. )h%twdnay &J\Jﬁ%ﬁ h%g%é?&%}g t?/g gﬂlt%coqlthe hﬁsi&i’cmnarate to the association

ona ce onal Anti bodi es:
rate (kofk?k(g.,.mﬁn@ esdetaoniBed osinganethpdsSGowh0B, theddeni ¢ Press,
1996). [0067] The hybridoma cells thus prepared are
[0061} ccANTTRODIBSOoWn i n a suitable culture medi umt hat
preferably contains one or nore substances that
[0062]] NNt jiredcne imyeatibh pmvxd%rmommllormi anytite disf thetexpecifically bind to

t al I F
subtyﬁ@&lsgwganclg }elgx%ggv(fﬁle S¢ I,@ne asgéct%%'ﬁ)np en {21 s’é]gtep & %%Bgélonal

I ne guani
antlbdﬂiwhtocfahbﬁﬁd/ lspddifﬁflﬂ]fy&b ahzeehwmmn olﬂﬁlﬂif}'pe Hﬁ@wan influenza

culture ne t he bri i,cal,l

virus SIS HERRHIH G PO BRERG S oRRa T BT HES  par

10063 CoRe R RR PG O OBRB %Ptc?ornsg ik g groduced
by mieE ﬁﬁh:%&ﬁ?l E&lﬂﬁtézfltﬁ gHa( B?E,I EJTUl,JyDl s}Ppand 2§f2aﬂ|hese monoclonal

eve pr.o tion .o an 0 -
antioghf B AySR BRGE RGP ER P AP RS IGaED: g hus the anti-HS
mondmaumt%qﬁsa?atprbeﬂmy W@yl*frhﬁ&ﬁ cdbtﬂfa@ﬁsf&ids 3C8, 10F7,
el oma ce Ines are nurine ny 0 a
4D1, Bl BBk TETPOEHETHY VP 1Emed, TP %ﬁﬂ?’?g 10F7, 4D1,
3G4, %M@Qis@% efcﬁ%‘i‘yt |Mon§%18na|l aﬁﬁbddﬂéses}@ﬂjc@w!rmml i 3™, and 2F2
Diego, Calif. USA and SP-2 _or X63-

spemﬁgzglmsd whe'sh%glhﬂw@ of suhiyreid> Avispiiptlpenrg yarugy iTheg rce
hybnEEQAah%Elg IsQBins B%kgb's' SorMID1USA4. SR W) @gRsAGMin China Center

mouse- human het éromyel ofa céil [ines al so have been
for Tmsclrwwe Collegtien (FCHGE: MorapfUmversiy.niuban-drlina) on January 17,

2006§N 'sﬁ %uﬂﬁ%@%cc%cdn Wm (hyRRioniPOd §d884ls), coTec -

ti body Production
C200666 Iﬁhyhmbmemﬁdﬂ st BE8Y.I GHECCp 209608 ghylwistomd cablettyain 10F7),

coThRC: c20% W6 YRYidoB &t sirain 4D1), CCTCC - C200604 (hybridoma cell strain
3G4) and CCTCC - C200424 (hybridoma cell strain 2F2).
12 -
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[0069] Culture mediumin which hybridoma cells are

grow ng i s assayed for production of nonocl onal
wa@eorlogadses directed agai nst the antigen. PrefRCHDE007/002491

t he binding specificity of nonoclonal antibodies

produced by hybridoma cells is determ ned by

I munopreci pitation or by an in vitro binding assay,

such as radi oi munoassay (RIA) or enzyne-|inked

i mmunosor bent assay (ELISA). The binding affinity of

t he nonocl onal antibody can, for exanple, be

determ ned by the Scat chard anal ysis of Muns al
[0064\n AThe mBEssahiEventiopaiso pryidesgpenoc naj_gntzbodles that block the'binding

of moggﬁgﬁgﬂ%ggl%(gem | %I A % 7. 4l O%@,]or/ifl'@ecﬁ tﬁ@ﬂérhﬁ@é]’ﬁtmm of

s are | produce anti bodi es of
subtypteHb metingpeérizaoimy. Suel blockipg raeriicbonah entikgdiss mtl:ﬁ bmd to the

e G IR AR 408 6 o i v,

3C8, FOR7, b@dl, 864, d?iril?ﬂ:l @lteslaamdyﬂhasﬂ lploekmg pron®glohgBantibodies may
Academ ¢, Pres 1996

N

antibdREN SHI3, 3038, AdHT7 14D, 3G4)@r RYDr Thesebloekihg mmgochmagamihmdies can

reduch SRS IOt SSRGSt By ot PO & A ookl SHPE? o the

hemaé%lhhﬁm Of sBERPE MEikk Difiehen Givdd b & 16841 labkmt SD9E.| A&RSmatlvely,

, 0or_ serum by conventi onal | obu
they mpay radusabindingdrpeidanst é?o‘étw:égefle?%r y atdsass |ag°“tp7°o/t”eff‘ﬂfe

prefet%rb ﬁh@z{s? SHout 159, %&le%?@{%faﬁ;?y &hé%ﬁ&ﬁr%% )fnor@%ireferably at least

ctrophoresis, dialysis, or affinity c romatg&
about] §507,2iveivorue peafeiablynatilpast Beant §0%, lxen MmpsppTesera ;ﬁté?aébabout

95%, %%}fl{ﬁo? xjﬂﬁya‘?ﬁ'é’a%{‘ﬁﬁ@bt/ﬁe”e“ c engi neering nethods.

ecu es enco e heavy and |ight chains of

h t
e et I

monwlor@bmudiodattm thee 136 bloem gphutiniramey be prebured byls rquting competition
ifi.c ene ad
s SRR AL B AT 50 P B L b rr
Labof@bse EH eﬁrbmeandwbemﬂddmer(ﬁ 9883x Foe ssampleysrhomsissapheould be
perfogtfi b orconf e i beer DIf SR apBcnb rdub e (BE phcoated plates
with bai 4Gt fthé Wriapelee idss antﬂfodmsddmrmctwhﬂh& gehateddepncentration
not otherw se duce ul.in protein., .The.ho
of thg P80 Frame P P S R B R AP i Pip e oSOl
meas8NRE BfRSdrRGuR bf i Batbodses b[oﬂﬁa % ththtatasn bt the (ihaﬁSusodllutlons
the i nvention_ can blndtotheHg H’g’glu“ |nW| tibodi
of thiyjeghansihegier; APEFTARGETARS ot 1ibodic CARPFISOHIE theghigrh antibodies
for bnﬂYr?g LANE GhPSERs BB Ghdrk ithd/bintiinlg JTHREKNnSMD biytitasiaf to the antigens
glutlnln preferably no cross-reactjvi he abili
woulétbmp ucght Hsuallpthe ankigsgs ats Wr?@ateﬁr?nc?n%é §>ﬁ}é’é te, T’Hiet e ability
of unll ADERRE ;%n‘?l%o@ireg‘t’d gf%%k e bl’ﬁ@iﬂg‘iﬁ" 15 fitvdales 1é'ﬁleasured using

emagglutinin wth a KD value of less than 1 x 10 5M
radiopet@¥epramizymet#helkD val ue is less than 1 x 10 6M More

preferably, the KD value is less than 1 x 10 7M Hbfs
[0066} efMongislapal aibodies may he sererated By thealiybridempomethod first described

by KoRRLF 4 a1 TGl %}@%9@5(19‘55 ) 18 cheWRidoRth Bho8 ONhdiube bH6ther

conventi’ona hape structure compri sed Of t wo
approwréaty hostaningalds dnmmlaed@mor@m impye injgetiangiof jap Amnyypazing agent

and, ainéesg*g Ia%Sade?l’l%lcally, the immunizing agent and/or adjuvant will be
injected in the host animal by multiple subcutaneous or intraperitoneal injections. It may be

useful to conjugate the immunizing agent to a protein known to be immunogenic in the hos‘g

-13 -
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be the Fab fragnment, the Fab' fragnment, the F(ab)
fragnment or the Fv fragnent, or another partial piece
w@boorkge7ednventi onal "Y' shaped structure thatPCT/US2007/002491

mai ntains binding affinity to the - 15 -

62682- S901/ LEGALI 2989537. 1hemaggl uti nin. The bi ndi ng

affinity of the fragnents to henmaggl utinin nay be

hi gher or |lower than that of the conventional "Y"

shaped anti bodi es. [0075] The anti body fragnents may

be generated via proteolytic di gestion of intact

anti bodi es (see, g., Mrinmto et al., J . Biagc
ammasbémgy@qu%asc az&ellmalbuuwn, QrEoybgandrpspy '@mwreﬁxamples
of ad_]?vanzts %iéf'ﬂﬁ bé gx%gﬁ)]ye& %&9 Frefdg E&nﬁ?ﬁ:lté ¥djubdiR 98d MPL-TDM.

ment s can al so be produced directly by reconbi nant
After hrmmma@hbs, the bost@pizoalimakdg dwonhocies thatgppduce eraip edpable of

produ%l%lgsgx%ﬁg%%g7[l-%%glgl?}pecgéaﬁ eon% oa{he[iantgg*@%d rfg%- ?%ﬂ%g}%g ion.

Alterraitivelst lymplecyies me Henmnﬁnzecbin viamd Dﬁsafml bahpl;ocwtas plr@glollected
to,form F(ab') f r.a

and £ PCRYSRBEFs 5083 Tspblp 16558 ey Sichenplyethyiene glyeol, o

form @Hp&ﬁucﬁfﬁm tell (G&lifg, MoNdclbsallDitibodiesSPrgeiphe and Wrnbrece, pp.59-

ronote assenbly of the F(ab')2
103-4&W¥%H?gﬁxﬁéégpglng to another approach, Fv, Fab or

agnment s, can be | sol at directly fro
10067) ¢ COHbR YA ST SuiM PrERH LA SCegibind GO JEOnFigp culture
medidrl $hdd pRstefdbl YPEuRdind Bhd HO&Yrd S1g1RBEsShid inhibRaha pRAVaIRIr survival
to a person wth ordinary skill in_ the art.

of theprfndpraruiel Eyveong ¢sils l¢, 3bthe paepial 5?\5‘3%%? cells lack the
enzymh EUSHH B iR SYAnfIRSpHoIPhGH sy aks2ras AG GPRY| R HHEE), the culture

encodi ng antibodi es or fragments thereof that
mediwpder thie nglorbam@mqallmvlﬂen@lgge bypaxanthing @peneptgan.and

o AT SR oL PO GoRity b e o

! -le
[OOGSEEO%%%%&I&% Do ARL S thb&AnHSHeg ﬁffﬁ’ériltf%tv%@%gtﬁtgﬂgﬁlgh] vel

erson wth ordinary ski N
produistioh eifantabndy othe seleetsd ahtibdvdy-prodesingerlls and arsgensigive to a

medilfrrggsﬁﬁl? Iéfé rsrx%dC onven I Oﬁl%s%gﬁgt%h' {iﬁ‘gga?%rﬁg ?%ﬂ g%ees are murine

myel@ap ﬁ&és, shbiﬁa#)ﬂaeseﬁﬁnwﬂ\fmm NOPEZ lomdms: Ahmoet aitragks available

ucl ej id | ecul.e. e d|n .var
srom b Fb T 8! SR BRSO FARb 45N or s
Ag8-655 télavailalbérom tecABiericard T €olitie.CdltecdomtRuekville, Md. USA.
aspec t he resent invention I‘OVI
Humgh, B el B RGBT BB TR ESD Pratlre PR G dgporbed for
the pltohaCdld)Igbf}fuﬁhﬁi ﬂloﬁ&lzlaﬂalaﬁhbgdﬂ@s (mboa,mt mmdmon{] 138: 3001 (1984);
ortion of the nucl.elc aci no not her
Brod%}sr;fée{ Mopec] 5wélsﬁrﬁtb0rfﬁ\4’éﬂ4’f%w"p%eﬁ6 e ad Agicatigns, pp- 51-63,

MarcBUBERLE, Bl didwplyeauliegencodi ng the CDRs of the
anti body héavy chai'n or’ light chain variable regions.

[0065{]00&%1m}er}n9dlanﬁ§pﬁﬁt:h hiheddRh £ S8 ark BYSHiniz a8 adh b B production
i sol ated nucl eic acid nol ecul es encodi ng the vari abl e

of monagiangh aglfbadis ch’é?ﬁW a(gﬁmshthgﬁﬂtlg«prg wreferably, the binding specificity of
moncﬂ%%ﬁ‘f’ %ﬁﬂ@édl@éﬁﬂoﬁﬁ’c@d?@ %doﬁﬁ%ell@ W detehithed g%nnﬁ‘lﬁgprempltatlon

nucl'ei c ac sequences encodi ng the heavy
or byaindinrvitre binalingassayyisuels ag mdlwlm}moawd Ahar enzyme-linked

o AL P B 8 0 b i

example, be determined by the Scatchard ana1y51s of Munson et al., Anal. Biochem., 107:
220 (1980).

. - 14 -
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are set forthin SEQID NG 1, SEQID NO 5, SEQID
NO 9, SEQID NO 16, SEQ ID NO 20 and SEQ I D NGO 24,
w0 e®pege7syel y. The nucl ei c aci d sequences encoPCTyS100E002491

i ght chain variable regions (VK, VKk)of nonocl ona

anti bodi es 8H5, 3C8, 10F7, 4D and 2F2 are set forth

in SEQIDNO 3, SEQIDNO 7, SEQID NO 11, SEQID

NO 18, SEQ ID NO 26, respectively. The present

i nvention al so includes degenerative anal ogs of the

nucl ei ¢ acid nol ecul es encodi ng the vari abl e regi ons

of the heavy chain and |ight chain of nonocl ona
[0070hntAfberdivbsiders, ceBCare id@Rified4imt producesantibogizs of hgrgpired

specﬁ%ltglf, 2@%1& (F/Br actth pﬁlg%gfg ag %PQBR&I Whﬂﬁ&n%dllutlon

€l ¢ acrd varian ar e seque
procedwdenmd gro\mrt by tthadand oieelnqﬂsz(aodxrg MmmkmabAnSEﬁQhBD Pri@ciples

o ey ST R PR, el g R v

includeERrlcRaiNple DMBM bt RPMD 134 06hiedin. IaddRi@§ thd hyloritoma cells may
enbodi nent, the nucleic acid variants share at | east

begrorm/sns‘eaa@ﬁe%cﬂiea&fwwsgn%F@F&lamy at | east 75%

P AR R —r—

the cuB@FSHRRERInh, Q@&iéstﬂbld g2 serulk BY e6manyiodhl iheasdogd¥dlin purification
sequence |dent|t nost, preferably _ at |east 9

proce@@aa sdeas, &rrﬁ&'atrxyle PEpteiRe SeRbRIAES SYdroXSIRRITS qﬁﬁmitograph%

NO 7, SEQ ID NO
gel elé%ggh s, ﬁ%lysﬁEgrEmng?N%% ‘?%ggs?gyu D NO. 18, QSEQ ID

[0072?\|O leignoé\{ggﬂl a@tlh@lgé"opﬂhe SFfentibn Ngﬁﬁso bORRAE b r<‘:6nvo.=:nt10nal genetic

present invention also provides isolated nucleic acid
engmmrm:mle@@den% mpleswiasisaagding thkenvy and dighhehaing ¢f the
monogﬁﬁﬁ utl.rﬁlb%fdn% és:)} l% %@a{f% fpchrﬂ %@ﬂyﬂrﬁhoﬁﬁ@&é‘ﬂeﬁ}f@x%p@\&hﬁﬁg}l PCR

enza viru e present | nvenil on further
usingpligeinadsotidsoprabescthat st eapﬁbémﬁblném&sm@ﬁ@hc@ogmgs gircoding the

heavyaeprE Oﬁ‘géhal%g\ég l%e%ég%c\é@{# lﬁoc{l&g S’%%nccggmﬁ '115% !%LJSSS are inserted

into eSﬂ@sth N&tora’%ﬂl&&;xpﬁﬁ@h@ehm aré@?@ifec@ﬁ@ﬂoﬁlowﬂs such as E.

coli <% SERARRIB AEL o st FarBett eBF R AR o itoigrhi etls thatdo

not oﬂhi@fv@n@d pasiues datiungglabulampioveidy Thiediott adiaiare wdturedimder
ing the arm sequence set forth in
°°ndl§>E ?‘Btfﬁ%g%npméﬁ %’8“%'@&3‘1 rﬁﬂ‘?\ﬁﬁ%c’g‘ 539, SEQ I D NOs:

N T W R T —

spemﬂéﬁw RS hffthitye CIHRI251tiBOdIpS stlltghve h@wicﬁéﬂs&éﬁﬂivﬁty(}hﬁi other subtypes
aci d nDIecuIes f the invention.. It als r ov
of e RS pin R GAR B DR TG HBOT MO e SO HBP R
one aEISH& hﬁé eBtioh BRrviMesatibodiBy@iat bipld tpHNVh&iessedutirih Math a Kp
produci ng anti bodi es of the |nven{|o conp]ibgMn%é
valuecqf 1F§§rtb?fg1 0 Mds Fredepbly. teder valgRdt tespihend x 10 Mg¥er
prefera%%o I EGA I8 953 tdnth @11 617 M. t IR sthpkeke@hsly 2k K 1, value is less than 1
|'écul es are expressed to produce the antibodi es and
x107Mol ating the antibodies fromthe host cells. [0083]
ANTI BODY POLYPEPTI DE SEQUENCES [ 0084] The ami no a cid
[0074) e gilibm aptibasties ¢fehe HpveRBPEMAE §PB 8\@ congeiongl thshiage structure

comp"i]ﬁgd b &8 heavy chains and two light chains. In addition, the antibodies may also

eé%agg?limms In

be the Fab fragment, the Fab’ fragment, the F(ab), fragment or the Fv fragment, or another

partial piece of the conventional "Y™" shaped structure that maintains binding affinity to the

-15.-
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chai n of nonocl onal antibodi es 8H5, 3C8, 10F7, 4D,
3&4 and 2F2 have been deduced fromtheir respective
woemreswsaci d sequences. The am no aci d sequene€BUSH007/002491

t he heavy chain variabl e regi ons of nonocl onal

anti bodi es 8H5, 3C8, 10F7, 4D, 3&4 and 2F2 are set

forth in SEQ 1D NO:2, SEQID NO:6, SEQ ID NO 10, SEQ

ID NO 17, SEQ ID NO 21, and SEQ I D NO 25,

respectively. The am no acid sequences of the |ight

chai n variabl e regi ons of nonocl onal antibodies 8H5,

3C8, 10F7, 4D, and 2F2 are set forth in SEQ | D NO: 4,
hemagglgtipin. Nheghinding affinikicpfithe figgments tRbempgglutinin mapbE bigher or
lowelj\&?angﬁaart gfﬂx%céoln\’rg tYonal iy 0 @3’ Qﬁlgﬁoajlééqe present

I nventi on provides anti - ant I es conpr|3|ng a

R T A T T

antib@HEE3 (sBe,NG., M)mn&iﬁ@et al. NOBichhe@E@MihylsIO\@lhodsr 28EQ-1D/, (1992)
and ]%I‘%)OVI { a{] %‘ 1 e52 ??Ef%SSgi h,/gd&1 Ql?ﬁglw tﬁ@s\é %}%@t%can also be
producad kl&bbtéy be gecxmmlﬁmm hbsti dells (x’ee:eamlnm Hm]lsdn iempumﬁslrmﬁunol

105885 A Ao 0 e PN Aot o

ﬁagnﬁﬁx&ﬁé&u bhet difeclf @8 Verdd Y& 8. @Bl: %lhﬂ‘théiﬁﬁ:aﬂﬂl c3ipled @siform F(ab"),
eav cnhal n _comnprls]n a varia e avi_ng at
ﬁa@ﬂ%&%ﬁ/&%@q Fihe Chcgﬂ@ratly ILERTY ediggiﬁr}aamé‘&gﬁn%%mem the

F(ab'Ba8 6RRER dsii¥hk tducit®sigphicdRa a(bpbna&ela@@&tb@ @%8he F(ab"),
sequence identity, nore preferably at | east 85%

moleg‘éauéﬁeferdﬂ%ﬁm 1er gppeaghh dive Falp Py Feab )y Eagmentggpan be isolated
direcfi$ %ﬁ{‘fe%ohfﬂ)%lt h¥st c@ﬁ%{llt&reebﬂ{e@ %c}’mﬁf;xeg E3he gﬁ)@uctlon of antibody
sequence identity to the amno acid sequence
fragnfents Will be @E@rem the: pzrsosmth oydigrp skilBOtheamio. 10, SEQ
IDNO 17, SEQ ID NO 21, or SEQ ID NO 25. [0086] In
[007@nOAMIB@MS@{UC%C&@E%&EQWESW provi des an
anti body Iight chain conprising a variable region
[007HavThg pmserllte'as«rntm%rsveidf%ml@teidqui@ gcidppedperiabhéncoding

. | o
ol 85T EASSVELES L RBLLI BE8 E RLBfuffin, Ric o
molegndquen:@éirigjbn tantl‘yodlnsoq:@ hﬂlecﬁletedkﬂ*(yn aybtidarsh cem% The nucleic acid
sequenc su %ﬂtgle rrluge n\%lé% é/antbe (?ehe é]r}c]sc?%s: g% ¥od.1%tne t%‘ghrr])g u%s ﬁn?wn to a person
with 6ﬂhﬂiehylshllﬁlﬁ(ﬂ1é Ehl\l(Nll@l&:l(SEﬁH Irr[blédﬁﬂas, ofSEQxﬂlenhlﬁ)l t2y alSEQe prepared

ID NO..19, or S Z 1 I
usingcoRNSIEH 2 e%ﬁ%@%%% GCE‘GB?? oW 2 Flgisp! spipthesis. In one

aspedh8 praeninsegiitansesides ah oldRiudéictabial nalecalelepcoding the

a3 5 i B i IS S B0 & Shoton g e

acid #blciRY Gnanstheb@siecd ﬁi&ﬁrﬁ%dﬁ@ Chv%ﬁtlf)@ bfdwases a{nqe&adedmelelc acid
am no aci d sequences of

molegulg Fpceding heoyaripBlroesionat %Fglﬁmlwnaﬂn@ ’éét(HﬁaraPHbody ora

portibo RS B NOSCid %icﬁ@oulé eﬁlpcﬁl%t He¥ %E}yect m@p&@hﬁ‘?n@&iti@n provides an
sequences of CDRI, the light chain of

isolaigd HOEICHBId arml?%wmﬂ@gath@ IR plohe pntibodyHeyayp chain or light

chair\PiaBle rRionsespectivel y. [0089] The amino acid
sequences of CDRI , CDR2 and CDR3 of the heavy chain

[007ﬂ0 RPERCh R, tmrb@l@mv%ﬁﬁo@@%v@& li&aﬂea nhBleRERid Rolecules
34- 36 respect [ velg/ The ami no aci d
encoding the variable regions of the hea

vy chain and light chain of monoclonal antibodies
8HS5, 3C8, 10F7, 4D1, 3G4, and 2F2. The nucleic acid sequences encoding the heavy chain
variable regions (VH, Vh)of monoclonal antibodies 8HS5, 3C8, 10F7, 4D1, 3G4, and 2F2
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sequences of CDRI, CDR2 and CDR3 of the light chain of
nmonocl onal anti body 3C8 are set forth in SEQ ID
wWOe®7/88973D, respectively. [0090] The am no aci BCT/US2007/002491

sequences of CDRI, CDR2 and CDR3 of the heavy chain of
nonocl onal anti body 10F7 are set forth in SEQ ID

Nos: 40-42, respectively. The am no acid sequences of

CDRI, CDR2 and CDR3 of the |ight chain of nobnocl ona

anti body 10F7 are set forth in SEQ I D Nos: 43-45,

respectively [0091] The am no acid sequences of CDR,
and

et S 0 TR BT §RLG, BB R SRS gt seo >

t 4ThSpatively. alictniheiei ecid ssqudncGDRICodDRpe light

NO:20 Ell%g%%FIG'D/ﬁby2heRaI§I|) ht chal n of bg 18 ang ”})9,9)\1 414 opo

chain vam:d)lsmgwr@r(wal\ﬁk)sgt?ancmé #ibe 1es§; pg £ ¥ 1? -
0 UeREES I NCDR SE szOa‘rfij SEQ
are set %&3‘% %Ewﬁgﬂtpegv;? g.l)%ﬁ%f mnggcl onal ant?bod are
NO: 26$e&spécmvtely .'ﬁaea@sqrmnmtlgxzasa in¢gludgsetegpR@pyve %‘t?g‘b%?]" ¢

of g@ﬁ& £ iR a3y BhGPRAd 0ibht dhein of
n“"lelchr"é’h(b ese ?"‘ﬁg%gg\g‘ﬁ%f’ an |b08y 2F2 g?e set forth

monocldﬁaﬁE@bbBieN@HS!SSCBOlOF’égﬁlzjgﬁG&ggng F2he ani no aci d

sequences of CDRI, CDR2 and CDR3 of the lig Chad of s that
{0079} "DRCEod A bspat, |tb®ﬂgcs@rﬁ2nmog@gowé¢q 1|s,ol|a];§d qlcbacn variants
share sglq?lzeg)g%fcgnﬂ ’ estﬁgﬁt 1\1/53% gg{sdos%aﬁ;ncleg OFQEGW N@S ﬂ’egﬁQ 1Dheo: 3,

Fovi antl-H5 nonocl onal

SEQ IPNODRGEGENOCBEQAD W02, S5 H2 Nhdd eBEQ ILHHEY 16i HF2 D
NO: 18%%%& 1% ﬁ&%@% If{)r%ct F¥EQ D026 é%h%ﬁﬁﬁerft Qe

nor e sel ect ed fgom
nuclelc?‘géal /B8 shaté at RAst ’K(]% Béqu&ﬂee clentityy epréﬁ@lyg al least d§% sequence

SEQ I D NGs; 4
1dent1t1y; ]32}685%6[@1%16&%@ Ora sectﬁ\;?z%ﬁggt&g'r MOFe S@g@%ﬁiﬁ W& @A’

ected

at ledt 0096 2Ghan BAAkntitF okt preferably at least
sequetgsdiiih ivakind v

one or f
059 SEQNLEINGE, SBLEGaRFeHer SHIOR Nan. SERADANT, % ID NO: S,
SEQ I a¢ l7°§‘€bt1§‘1ﬁlbb9 Cb’Edj §AMY0:ChasBOID NG:1 AgSIEQUD KO B SEQ ID
5es ree

havi ng the amino aci d sequences
NO: Z(S,GSLEQ 6b INO 24 oBEBQ IPRR:2628- 30, respecti vel y In

anot her enbodi ment, the anti-H5 nonoc| ona
[0080} ety présehhinyentorf alag providestigglaisd nBSWtfr‘PCé §* ing
antibagond r%}éngsgth M, 223 %aHa lfl@gf"?ﬂé%ﬁ%aﬁ thiddhs b éﬂbtﬁEQH bf avian

respectil anot her enbodi nent, the
influed®d Vinldb nonocl onal ant i body heavy chain or a fragnent

thereof conprises three CDRs havi n the am n(!)lgfﬁ uﬂ din
[0081F e (rienresens atvehtion Fuilrer BRI inglgte mckfgc aqid mglegules encoding

an wgh%%%egeyg tgh@{xag rrglf;‘l{e rfgﬁr eo %ﬁg&%‘?ﬁ’le aRtAdady sé‘qix%)we set forth in

nprises three CDRs
SEQ WO 2830, SBQNID 2D 3464 §ﬁ@eg) ¥EIs: 187420 SER IEENQsp#6-48; SEQ

ID N%ﬁlgﬁg%@gﬂ?mt fﬁ%(\?/ y@%ﬂg{é@é}k inVehBioRPévilils isolated nucleic

In or a fragment thereof 4
acid $01¥RAEIES Efcdiien ﬁﬁﬂmdlyaxghn ghaiheariahln segien GOHEYHEA thssamino act

oo b N T B NP e s svc

aln or a
D N Nt of SBCEWS NORBIicses three CDRs having the amino
aci d sequences set forth in SEQ ID NOs: 58-60. [0095]
(008" @MOphREntaRPERion rbeideDReombittaal metessing YRetem CPmPESing the
nmonoc)| onal, _anti b dsy thﬁ vy, h 11s transformed
isolated nucleic acid molecules of the imvention. It also provides host cells trans
with the nucleic acid molecules. Furthermore, the present invention provides a method of

producing antibodies of the invention comprising culturing the host cells under conditions
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chains or fragments thereof of the present invention

may i nclude one or nore am no acid substitution,
w@adai7ngwm and/ or deletion fromthe am no aci d BEQUSWOTE02491

set forth in SEQ ID NGs: 28-30, 34-36, 40-42, 46-48,

52-54, or 58-60. Preferably, the amno acid

substitution, addition and/or deletion occur at no

nore than three am no acid positions. Mre preferably,

the am no acid substitution, addition and/or deletion

occur at no nore than two an1no acid positions. Most

preferably, the am no acid supstit

whereie DreLde b G TopIeB UL e sEPHs R @ik T aibles Mg isptatine
the antﬁ%ﬁiets IR tHeQRePdellsn anot her aspect, the present

ention provides an ant-H5 nonocl onal antibody Iight

PO TIDE K EOfUENOEBY i sing the fol I owi ng
[Oosslcﬁgﬁj?b)ﬁ%ne or nore CDRgUseI ected from SEQ | D NGCs:

[0034} Tﬁ’% %m(do' Qc;@éb%lueﬁcm&mﬁabwiegcdne @ f ieeaSEChaib addight

| e
o o S, 00 5T e
from t}reﬂ' tespe Ctlg% ngglgfc dc¥d sé?ﬁ@négs Ff‘?x'é%n%ﬁcﬁ%b@fdn@éh 61 thehE&aG) chain

enbodi nent ,

vanabm}ﬂgxohmnﬁinoamlomddlyxtlbo@m 8Hﬁa3¢,8,01rOFg ﬁp&g?h%tanq RE? s set forth

in SEQ INd.7 SR %&%@Nggl%gﬁi@@bm‘ﬂw §E®€IQJJHUI3®B and SEQ

respectively. ¢
ID N@D@trbﬁfecevém dirhe atind hed aequientes ofthe bgbqapéqauayﬁr}qg@fdspgxons 0

monoqiai g RS e G  T Sty a2t 2, €T bR SELAD O SEQ
1D NOMGSE%? 38:12.£85POADI Nek 19, ahd SEQI MO Bibepieetively. Ipene aspect,

anti nonocl gnal b ht chai n
the pressat BYPNUBRIPYIIES 211, kLo 40 TR Pl i shiBRAbLe rogion
comm?&:g; ﬂ{%?d%%%o %&le/eé kd 2988 36th ixﬁSEQdﬁ)CNQ 25 SEQF B NR:6, $EQ ID

NO: 19 IR MNQ: 1gn§E@OQ,I|~JnQ gﬂ?org‘i{g Mggge i a%tﬁgr {‘sﬁéétéﬁg present

mvent?c?x{'&{ogrﬁf:eﬁ a{‘nﬁ rl-gff:‘a 14&@6&1&&8‘@ H@tﬂiﬁaﬂﬁlﬁab‘@ﬂgﬂﬂ%mpnsmg

the ansnbodideguencrhes St PESREECN B FECh E@cﬁz SHQH NO:12, SEQ

nt thereof conprises three CDRs
IDN(&Q gl?(ﬁngﬁnég%?eam d sequences set forth in SEQ ID

[OOSSEKﬁP émgithgg as#egtg A a%ljeglen@ BRlRBbn PRREEs ant di‘x@ibg@ﬁﬁeavy chain

monocl onal anti body |
compfikiaizasvadiebleregive Magingia least 7¢ seanense katy. P e*i%g Dt least 75%

sequeaa%}d[epg{%'u gf?&? gl%f%rewgnalf ?ea@ﬁgm s@ﬁu&c@ RSkiky, $hdrePreferably at least

omthe amno acid seq uenc$
85% §d€;ﬁ1e1f1@r xﬂéhtity, rSEQ ﬂrEfe[rﬁy aBlEag®0% Je@ynceyentity, mystpreferably at

ot
least %%fé'l Sﬁﬂﬁwcgh‘gef‘gf é)bt:he ihs aQWSQ(?ue%‘éésdséMi EH@QQD NO0:2, SEQ ID

Ion occur*at no nore than three
N0:6.29EQIDAGH-Al (ST IIDMO: 1 WS BQADSNEx 2 loy SECHED HQ: % aci d
‘substituti on, addition and/or deletion occur at no

[oose]ﬁ ) ﬁﬂwmrtamganhﬁpreaemtdnmmu mnwdem@nt}howé&ibﬂyam

the am np_aci d. substi t uti on | £ Weast 75%

compgisgig 2 AR ‘i‘?ﬁfoéHT (L){r%fe’asér%oﬁo% b poSI tt?opﬁ % eas

sequé{jég 1?’@&1&? ﬁ‘ﬁ(g/e wtgfaimﬁd lbyst am’/m}aqa@ncz¢ 1§|cm§w MoK nmferably at least
aadi tion ana/ or de ar i blv at

85% seBIcHERIdEN Y s FOFHEE ﬁ}%ﬂqa&@&% Sg l?ek?l 1&6%9 ri]r?‘os?greé’era ya

e above scr
least séiiﬁéﬁHeélﬂéhtitWo ﬂi%l dohiny 20fd sepaeaicks setlfogth i BEQNE N§:4, SEQ ID

of avian_influe s... The present
NO: 8L EE@@UE@%IS?& RN Yde: %gﬁéelﬁiglbn%ﬂ ng ffagments of

such vari ants.
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[ 0099] Monocl onal anti body variants of the invention

may be made by conventional genetic engi neering
woredonosiss3 Nucl ei ¢ acid nutati ons may be i ntrodeceUSiont/a2491

t he DNA nol ecul es using nethods known to a person wth

ordinary skill in the art. Alternately, the nucleic

aci d nol ecul es encodi ng the heavy and |ight chain

vari ants may be made by chem cal synthesis. [00100]

CHI MERI C ANTI BODI ES, HUMANI ZED ANTI BODI ES AND FUSI ON

PROTEI NS [ 00101] In another aspect, the present

i nvention also provi Jrerd.e ant] ' t hai
(0087) cBhprien 20 SHRPESAt R of R G iy iy (TFhe heayy chain
and nghg AliA ¥ akdRbldar Afiveaies GLIIBOSH BOFMHGY, 864 arch2F hbeNeealso

EIS, 3C8, 10F7, 4D , 34 or 2F2 or a variant thereof,
been detcomixiadens fallews:t he constant regions of a human

monocl onal anti body. Addi tionall t S ‘n of
[0088] | Fherrhioe 4ok stﬁélc% ﬁﬁrﬁ%%a: %@’%aa? Z‘%ﬁf{{ﬁa‘i{%}*&}ﬁ% Shan ‘_’d

on i 1548 QEQMIY Noe: 280 edspadively. The amino aci
m°“°°18%*§iag‘£‘8§§g§l§%§fé 3C8, 10F7, 4D, 3GA or 2F2 or a . . oo
sequenceardf aBIDRI hEDRS andyEBRR3eaf thetlighi Rt r&ﬂ?(?%% antibocy

fra <222k - 901/ LEGAL12989537. 1] 00102]
set f°@f¥‘§ﬁ%¥°3’é%é§t fes eﬁ%nrrbgsent i nvention provides a

f Uslon B OL 84" | SNEpRIN (HIRD @n@r CDR3PSF the héwy chain of
[0089] c?’gﬁmﬁ a%ﬁtﬁegg‘g%re%f%ft e invention, conj ugatledﬁ/]vi th. o acid
monockaal ditibodp BEBUre serforth e SEQRED Hcgm, rq3peclivRlye I pg amino

sequenge?s;g) %gg?? FM#T& 6399532%% irtlgegﬁ%ﬁsc}%ﬂgof H2h88loRAIOiHIbBdy 3C8 are

ed by conventi onal
set fortdSASHE @ MYksi30e3Y, nespaetivebgls. For exanpl e, DNA encodi ng
t he nonocl onal anti bodies may be nodified b

y .
[0090]S UPKY iaiiho Gidt eeuenctisng BRIerCBRZoM GRS REA hegy chain of
| i ght chaj n_const an [ ' ang velv. Th .
mnchsiurogoi METHe B HESR S PABER0%, Wity T amin
acid sd)Atncef6REDISCICDRE an6ETIRE b9 84) Nghtehaimyofouengckamnal gntibody 10F7
join[ng to the innunoglobulin codi ng sequence all or
are setfarth inPEQND Nesta s EFHEEE F-or a noni munogl obul i n

o091 LR B S B S5 o 0L BB L BB vy i of
monocgggf %ﬁ@m AME RORIESIH 90005 Nbir46.48t feapectiyple tThet dmpino acid

resent tion provides anti - anti bodi es t hat
sequercapalf i GDRT, GOBLrad GPRG ?fh"é‘eﬁ%hé:‘:g%f&qf}ﬂ‘?vcg?na{suatﬁti/ogfge 4D1 are
set fo“ﬁlghr’taérﬁg@qr)!I{?Mzk@@}amg?é&%ely{n one enbodi nent, such

i'Zing antibodi es are capabl e of neutralizing at

[0092] a3k %9{(&& Rlig Abqh&RSS of CWHRP! €PRAkLY GDRBaststheSHyy chain of

re pre y at |east 80% nore gr ef er abli)(,eiat | east
mono8b#4] amibedypBEH arasst fordh i SEQTLHNEF:5&venTFFBFdvelY-

preferably at |east 95% nost preferahl | east, 99% . -
[0093pf Theeaminoahcidsenyencgs oF GHBily ﬁéjlﬁg aa?i %’Ri%n?ﬁeﬁ‘gnré?%¢ chain of

UAAY S abigh it ¥EOf 1IN oRBRLAD) ysptétively. The amino acid
monoﬁlgﬂgfaﬁt%oge}? ﬁg a\Il/-el't]§r3‘=:<:;cll act i vi tg; of subt avi.an

HS .
sequeheds| afc@DR 1y (DR ard 3383 of thes ligh @méﬁ%}ogﬂgpnﬁeqrﬁg)ggy 2F2 are

set fOEEg%YSF@oIﬁ@@g@r éS.S%)ECtWGgSi/.nary skill in the art.

e procedures of a neutralizing
[()094%IS SI%yan%a'xeeg agﬁ/ec[, I@ﬁe present invention provides an anti-H5 monoclonal antibody

heavy chain or a fragment thereof, comprising the following CDRs: (i) one or more CDRs
selected from SEQ ID NOs: 28-30; (i1) one or more CDRs selected from SEQ ID NOs: 34-
36; (iii) one or more CDRs selected from SEQ 1D NOs: 40-42; (iv) one or more CDRs

selected from SEQ ID NOs: 46-48; (v) one or more CDRs selected from SEQ ID NOs: 52-
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inventors to determ ne the neutralizing activity of
certain anti-H5 nonocl onal anti bodi es of the

w0 poogsd7en. [ 00107] SHORT PEPTI DES [ 00108] | n BP@DUR®N7/002491
aspect, the present invention provides short peptides
that sinmulate the antigen sites binding of the mAbs
provi ded herein. [00109] N ne short peptides which
have 7 am no acids have been identified based on their
ability to bind to 8H5 mAb or 3C8 mAb. Five of these
pepti des having the sequences set forth in SEQ I D NGs:
64- 68 show hi ndi L . . ®f ohd@nbodiment, the

54; or (VP&PEId &Ofﬁéﬁi’lgﬁs q%%"“?fr%%ﬁa% ROA, 00 B

rny’ sequenceés set forth in SEQ I D H%R
anti-H5 £9nddondlantiBbayheuyytoha Bl et ihereqfigomprisgs three s

62682-890 1/ LEGALI 298953 T @Ry, I th
having thepmingeaci GRENCPREE LY %“%d‘é@ﬁ ﬁ%ﬁ% él%llf’ 0(’ ggﬁ&Z?tD NOY n(sasn)0 _er
embodifiEIPASLLALES hiifosasl ditibod g acthorsin Fheirgaent thpreof comprises
leSet Ween Lhe peptide Bhe.and go?ﬁ rrngﬁ%gi %s: §5]-t3'6p{%g¥ectively.
three CTHRSha i Hrer 4P AF1dsegBEres Bt T Speciti ¢ eact| ons ]
In anoth\?c\g%ég%g?ﬂi%@ Bk e BhE@6nd hnEBodyOnasl ehain cantfidpmeng ghereo

e specific reaction be n. . ACL
compriseothoes GREis heHibAFTEMEATE S RUPEE TIY b BOT 2 BOLTA] 042
In anoﬂl%{fet g%hgr?én? s thi anS A fhoR68bhsl@tibd@Pheavy/ichaink a fitr oSt thereof

amno aclid sequence and base se .
comprideatirag CDR sirving theiatsne agi BB T S EdR Nos A :8‘ i
on their binding.s AN &Abchal0K 1l Rhgriere thereo
In anoﬂ‘fzgglbﬁgﬁfl?r&etng?ng P%@%gﬁxpg{gﬁé&ﬁ%ﬁ%s. ,133 &r 1@83 52.54
comprid® gﬁfgms R$ paﬁhngmepm?b asidoeqpenses Mimzlsgi §§ IB; % N ”
- L | ex It S intoPd t thereo
In anoth%%&?@?’%@yg‘eﬂﬁ‘é‘wflgﬁ%ﬁe%%{ %ﬁ%@%?’gﬂ%.&a‘é 1peati des o
comprige%:ihl_%@_@l_jﬂ§hwih§ tHdRViiAg aaldseqsbowee detifortliim §EQ 1D NOs: 58-60.
specificity for 8H5, but not for other mAbs. The . b
(0095, FIADURE Bt shd BDRIZE a2 DESIEE NS PRE Y
. . di id
chains ot raEmeRs harPoLEAHe R ANORLEH 48 PRAE OGp obfriofy ffeo ci
e e Soel il st
x ) - , - - a N
NOs: 25 39 4072 16 45noF SarrsT-00 b FIFRBOE QL e cobstttion
additioh QIR AR CEL N ME ThERShd DBitdeldmiTomcht paditns. More preferably,
nvention further provides a nmethod for detegtingt
the amjftfoesdd sebstitutidme additipr and/anAgleHonAET 81390 81T ﬁb"‘f‘y pe
... of i an_inf | id dhb8titHEBR) Rldusdnghdéor deletion occur at no
positicie Sk RefEianl AP 4P AR,

of the invention. [00115] In one
more tB8P66¢ amidveaqdd peshion.i nvent i on provi des a net hod for

detecting the presence of subtype. of avian i

[0096] Nfh uesther asipmtst}iemr@{segbmp@tx%pﬁgﬂ(g? Ay a{l“-é‘ki{nglplgdg?ﬁﬂ antﬂ;ody
i 1) gontact . BoWhd HIRWIAD ODH O (iR bnant mboclfDRs
ion Sph RIS R omlopmantsiory
select@gﬁi(neS(EQgDST&i)d: B3 HEdpne pr Moz FEIRS SHCHISERY sko JR NOs:

i | Ll ktnt | - Geler [\ d drénore CDRs
39; e aht 1o L EEpCR, s (e Ao OO
selected from SEQ ID NOs: 49-51; or (v) one or more CDRs selected from SEQ s:

no acid

61-63. In one embodiment, the anti-H5 monoclonal antibody light chain or a fragment
thereof comprises three CDRs having the amino acid sequences set forth in SEQ ID NOs:
31-33, respectively. In another embodiment, the anti-H5 monoclonal antibody light chain
or a fragment thereof comprises three CDRs having the amino acid sequences set forth in
SEQ ID NOs: 37-39, respectively. In another embodiment, the anti-H5 monoclonal

antibody light chain or a fragment thereof comprises three CDRs having the amino acid
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[00116] I n another aspect, the present invention

provi des a nethod for detecting the presence of
wGearpgesiHs of avian influenza virus in a sanpP@r/US2007/002491

conprising the steps of: (i) attaching a first

antibody to a solid substrate; (ii) adding a sanple

suspected of having subtype H5 of avian influenza

virus to said substrate; (iii) adding a second

anti body that is linked to a | abeling agent to said

substrate; (iv) detecting the presence of the |abeling

agent to neasure the presence of subtype H5 of avian

sequenfey Seb v E i TEQ IDNOs: 43-8%6 Bpargdiasr/epiadjmpent, the anti-HS

monoéRRAPAALbUPZRRAY ERER 69 4 H-8Rkh Thetddr BBRBASEs BRRASHRs hiMing the
_ present invention provides a nethod for detecting the

amingped spquenots sef ferfipm $BQIP MOsAP-P hi ITn@nethey embediment the anti-

15w BLRSRIRGA P00 A 5Pl ko A I8 G heing e
amine acig sequetced seh fwinip SEQIPIEOM6I6H3.avi an i nfl uenza

virus pre-mxed with | abeled H5 hemaggl utinin to said
[0094 u bkt matler agpect, thel EDRY ¢cangpihdibinphe sendES mbnodiendlabtbedly light

. H5 hemaaggl utinin, . [00118] .The detection nethods nmay . 3
chaing 85 RERD IS (MR T RRR BN P BENIOT S PP E oaRY T Ty acid
substitutiai) addisiay andoe deletioh fRHC diRCenindAtidee§8&ites set forth in SEQ ID

r.adj.oi nQas | uor escence..i noassay, . o
Nos iP5 TIERy S U SSEEEE L TILB855 o gubsiain,
additioRGhBios deRtiod becdeit @6 irhere thaT IeEkSansiab abR1 ptisasbrsO More preferably,
detect the target_ antigens or antibodies via ) )
the amgiprctd absHtusensadtiipe Andfer fdetion pesy1 2o meee than two amino acid
positieRSPRidst hrRFerABilyNAE dnsind asi8dubSithtién, AdaH otk of fieletion occur at no
conpetitive binding of an antigen in a sanple and a
more|thypveneaminatactsk pesitieibel ed antigen to the nonocl onal

anti body of the present invention. To carry out an

[0098] miihe ¥ siifintsgenssaied bis amier aeid shstiteinreeildition andiondeletion in the

. N | - - .
o RTDLERF OO0 ARNBK AR IR, Sl LUl AAR s maimai
the abbiyoef spreilficaly bindihye of subtypejiesbmtian iNleetiovires Bouprdsent
. hysical | r.chem.cal.ly by kn ans nd the
imverP AT e iota P TSR P b R ol Preaflc) ,

redet erm ned ng .of t t.arget anti.gen _pre-| abel ed

toossh; PRELBHTLAAERY Dbyl SRR R Y FEReft By oPFonRBna
genetat drpisatring netbode dNudibicercid motabiabs oiay belistredlded into the DNA

sybstrate i.s shed .and the activi.ty of. the, | abelin
mole gt B e} R 4Bk e Lipet iiehy StlaBpe A A1 Bhatery, e
nuclef 82 Bloldduldshencadingwhe heavgtanddight beaih atgaits anlyitgapadaby

a sa e.i s sandwi ched between the i mmobilized
ChmnﬁﬁiﬁgﬁgﬁﬁT anti body of the invention and the

oo EERERCEANTIBREES. BB NZEH SR RSTHER AN Fsion

PROBBRME such as an enzyne is added, substrate col or
changes are detected, and thereby detecting the
[001q] eﬁﬁﬁib{hb e@gisﬁeh;@, tﬁﬂ bf@eiét invéntivaralso grovides chilmammnﬂgb@iab that
assay hased on the sandw c t hod, .a sanple . .
COMPXISEit! iWhOi@ OLIR Rtk Wamﬁ@ﬁ& Tﬁi xpripbie ragionsed murine
mondcfinal ASIRAR SHS 3ekdedry umi, 3ei4d 6 Fubst { Mreank heMiifClbmbined
t he nonocl onal anti body of the present invention is

with fisieastamfyrseionr pfa bimananencsiang! sgtitadyweideatonallyathg rrerent
inverti®AGhd1Qdes! }ﬁlnaidlét?ﬁgglt%?d%% gfa% ggmpﬁ E@&ﬁ?lﬂ&t rﬁlf)red(;iﬂﬁ? I%?DaRs of murine

nmonocl onal anti body I nvention | abeled w ]
mondcigyal pnfipodipstt s, SCGEdd@H7, 4D1, 3G4 or 2F2 or a variant thereof, grafted into a

human antibody framework.
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and the reaction is allowed to proceed. After

i ncubation, the solid substrate is washed and the
w@ewres47§3 of the | abeling agent bound to the sPCT/US2007/002491

substrate is neasured. The | abeling agent may be

radi oi sot opes such as 1251, enzynes, enzyne

substrates, |um nescent substances such as isol um no

and acridine esters, fluorescent substances such as -

24 - 62682-8901/ LEGALlI 2989537. 1fl uorescein and

rhodam ne, biotin, and col ored substances such as

colored latex particles and. coll qidal .qgol d. bel i s
(00102 ninyanetheraspest (rePBRFHARETHER Fro VLRI %TH{*’?“ Ehising, in
whole Eﬂng;?gré AREmbAE0nal aplikady SEhp osatiah,a9ajugated with another

- gal ac

tosi dase, and gl ucose oxi dase. Suitable
molecdalos todgcatesf or t he reactions may be sel ected from

ABTS, lum nol-H 202, o-phenyl e,ne(%i arriglgl- H 202 gasgéai rist a
[00103]efTbx bhia@el):,anpbﬁthq;,mqedmggﬁ g$ and fusion proteins disclose

inTet W JARGL ' ; efing methods. F le, DNA
P B o gy o
encoding-thk mosdcomal @athodiss mzlyibg| mwbﬁpcﬁ b¥ guatifaing the coding sequence

-nitroph lL,- b-.D . Hﬂgﬂokd R Yehuri

for hujgap g e el (’a%;‘gicg’g%tgﬁ{ %3?%%?*3‘ |]g§i§§ﬁ’ Aol e e
sequencRb @VBrison] etdd., BranNan Aletd. Seib 81 56853HI BRERHITRY. toyplengly joining

enzyme- | ahel s, . affinity |.igand; | S,q:.€l ol
to the GRAmPEBEYS: Sils seeaiehi PLAEPE: SERE B EERTIINERS
immuRSB1oRar ].bdl%qféplti'ﬂ 6 prodaict @rd dgmbdbet buroanigehantibodies as well as
e

nanoparticles, fluorescein isothiocyanate (FITC),
the fusipe pteiphodam ne, tetramet hyl r hodam ne,

R- phycoer vyt hrin, - -5, -7, Texas Red,
[0010%5\1g%§35{ézm9%§£§98%3(AP%)/, epi tope tags such as

t he FLAG or HA i tope, .and.enzyne, ta . .
(00105] Ran e AERh SRRE o TSy TP A P Saitties that are

capabf’eg&*r?e% GLiHR SR vigd] ketilitg o PhRSHIvII A aeian bnfjadnae voss disene
or acety

chol i nesterase_and hapien con ates, su a
embodingnki syein penteiZnganthogins s ?apaf’lerf’é eulraligpe Bt ‘?S’F‘%Or{g’sj or at
least P('{:%r =R ?raﬁbeﬁﬁp_@k%,%gfe &fr@fefﬂtil‘)g alCloAR 1RO Sn@d phiefambly at least

sr’e%tawén/ lotin, avidin/biotin_or an o ferably at
85%, amire geiérahlyl b dehpt 2&rhpPese AL RIEFFPLY Foleagdrfy oSt preterably @

least %%gc{fltﬂ?e; J& %Q&vi@{"&f SRR 15 LOGh ibhuerephases such as

erone, uorescel n, fluorescein
63 OFR 8% fg)baé »anki | REutralist iR RE bt ViRPEHbie HS avian

IOOIdgighff&di}{ en aﬁaﬁglpgggggnt _praolt ein, erythr E’gi n, ) di
influehat VD is, asseet ypisingoemsentionapipegipds kpawadp ptpgrsgpggﬂf ordinary

.. Stilbene, |uci 2 ; &fRIHBiralizing assay used by the
skill H‘itbﬁf“ r‘g?(?ﬁn gel %g\gsgég%e&}é{lpdg%gggégi n, dangl?m%ﬁl ofide, o
inverbiy €0 Qetyithink tthe Adumaliegemetivitn of hertdin anti-dhpmeredorgl@ntibodies of

.as those including Europiumand Terbium Cy3, Cy5,

the inyGpATYy| ar beacons and fl uorescent derivatives ther eof ,

l ypd erial such as lumnol; |ight
w“@da#ﬁ&ﬁfﬁgﬁgbgﬁgsmn resonant materials such as gold
, ilv part| nh Aes Horf fHHRE tHaY Simulate the
L0018 &@%@gﬁ%&@éﬂ%ﬁ??ﬁt@ Vs Sort BERES el S
antigdhlsit@biading oif dal maébelprevidethderpmobes | abel ed with any
ot her signal generating |abel known to those of skill .
(00109} Nige soirt pdptideewhinhl levedetein abids bewt Bean idsntified based on their

_but it | - wehl
ot B i S b GO0 85 08 B 8 B
forthE%hLSEQ 3} @&?Esgﬁﬂ%wﬂrmbmdhgptsgﬁéﬁ made wyfomﬁém?ildrs having the

akow cz iLor e r n
sequesS et thS Rl 1P B i 2o S e Lo S pp SRty
Handbook by Richard P. Hoagl and.|n sone enbodi nents,

IlabeIle,2 cgon‘i)ri se seni conduct §f nanocr ystal s such as
62682 895U St s (i.e., Qdots), described in U.S.




Pat. No. 6,207,392. (Mots are commercially avail abl e
from Quant um Dot Corporation. - 25 -
WG268288BSD1/ LEGAL12989537. 1007/ 002491 The sem PONUSINT002491
nanocrystals useful in the practice of the invention
i ncl ude nanocrystals of G oup H VI sem conductors such
as MgS, MgSe, MyTe, CaS, CaSe, CaTe, SrS, SrSe, SrTe,
BaS, BaSe, BaTe, ZnS, ZnSe, ZnTe, CdS, CdSe, CdTe,
HgS, HgSe, and HgTe as well as m xed conpositions
thereof; as well as nanocrystals of Goup Ill-V

duct h GaAs d
(00110]nThe . sopisF FERG (S BONO- aad aHSE ST N/ 80 "
demons%r%{“ tﬁg @g&?ﬁ‘?fe%cﬁ&@ Bt @8EHBH b e8] theipehBanSHOA dndehe

rgani ¢ sem conductors, may also be fe%§'b|e8H5A
monocldﬂﬂeihtlbedy 8kh mpaxdpwladmgoocrﬂtélté@ﬁn?sﬂiﬁfﬁﬁ’rms etween

and ther?gl?eé @éﬁ}uﬁ‘o&fﬁﬁg‘%%ﬁ eﬂltﬁ)%d}e%g{(&g & k! PSSR resitie Betwear SHSE

ors sele fromtheé group consisting
and mofbclbhsl aakbibuéy 6 wmsirkladvelymeonnds, Group |-V

conpounds, G oup |V elenents, and conbi nati ons_of
[00111 &FRthe[:A6&212 short peptirles Kﬁﬁddfs 6n8EQ IR NDSor 97 dpr amino acid
sequen%? S as%%gchﬁat 8@ r}%%aml rﬁos c?ﬁlg AREhal OpéendaLAfhddBhsed on

uorescent energy
thelrbxﬁeﬁxgrébe&ﬁanyﬁk}fsﬁsmmﬂ as a result of a conpound that

reacts with singlet oxygen to forma fl uorescent
[00112F OTROURG pbbtlaemitﬂ @Hpmidd Seatioodfoss &2% or 173 wergpsed to make the
aUX|I|ar nmp e 5
fusion praseine 38105 SONERA: hish SR e R TAtC R ahe oS

|ary c npoun can
respeciFEIR! THE @us'l(fh brotdigd of therntai pquden 123 dag il 2% woth ItIBycAg a]so
I nvention. In other enbodi

showed hidgg g@@é‘p:gtdrfoh%%}ib@th% ﬁ%&“é‘égﬁ S'Hé [E\ts%&nfe&totems HBc-122,
HBc-lEQ ”EEEIH ﬁ%staﬂatﬂﬁé -$99 kéetdddndy khm SHE bk did hetseast. willoany other
[uorescent energy. acce ool ude a.
mAb. TehmibechdbmpastofedihnbrEueKe Hafﬁ@%eélaS’%%Hgﬂ gggme gl Pr
HB(:—lgglt lg% ;1{54 BHE{JUmBd Fié b B ©tckabh Ginhil k@ sofdegset of the antigen

s’are particularly attractive because of their
site bisdiag o BHAMAD. | um nescence. Furthernore, |anthanide

| abel s, such as europium (111) provide for effective
[00113NOEFECTI METHRPS e ssion and are resistant to

phot o bl eachi ng, thereby allow ng Test(%?vLces of the
[00114JoMhaipnésegt ipvouews@aherprovites sanphed {7 dsiecliae REPIR P

necessary f ' thiRientd VRus TheN@nplE asinga
e R Sl b Bk .

eur opl chel ate nanoparticl es have
monodlerdl aabibvdy dhHthbdénagmploincabl e as | abels in vari ous

het er ogeneous and honogeneous i nmunoassays. ﬂ%
(001154 hione asgct, ahe pEsent inGision proxidetmethggsor § %}eitlreg presence
Ay | ¥epdof: i ontacting
of suﬁtmersll-lg of aviap yl 6611;? Qgﬁ? &Pa & 1Q%ohf§pi%91\g€tﬁe ﬁ o (5]

nanopar icles are used
said s@9p Wik b motiotlontl argibods oF vdthemenbihesend 9 éh"d'é‘t’%‘titqnotﬁ form a

compgg qh gtw%gagﬁ%ggﬁg gg{i’?%ﬁg YSwith h%dQXx‘&@ rgé:(a cfﬁl? RgecPig 38 a¥Siplex to

cah Be ext en Furt her nor e,

deterrthit thé pRisbicedTani@ctiftsi iatshidsanfplassays can be i nproved
by use of detection antibody-coated

(00116} U aiﬂﬁfdrﬁasp‘ece;ehct wehgntnmvmmanlplr«z\héed atpethod; fas defgeting the
conventlonally | abe detection antlg

fhe steps of: (i

presemm@fgsélﬁ Sdgg%w@m 1 Bﬁa v1rrrs(1§ m SamaPnopar ﬁmrlg ep (1)

attaclif€ 9 FYRANBLLGy Bea Sdiid ﬁ#b@ﬁhted(lr)giriémgra afahm}q: e@@eﬂ:@é of havmg
resonance ener transfer, |

subtypg H5 of avian mﬂugr)x/za virus to said sugatrate n(%l ng a Q&Qna @Rﬁgody that is

linked to a labeling agent to said substrate; (iv) detecting the presence of the labeling agent

to measure the presence of subtype H5 of avian influenza virus.
.23
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62682- 8901 / LEGALI 2989537. 1hi ght hr oughput screening.

In sonme enbodi nents, a label (e.g., fluorescent | abel)
waele@clgwsesl herein, is conprised as a nanopart i BCBEUSRDB02491

conjugated wi th bionol ecul es. In other words, a

nanoparticle can be utilized wth a detection or

capture probe. For exanple, a europiun(llil)-Iabel ed

nanoparticle Iinked to nonocl onal anti bodies or

streptavidin (SA) to detect a particular analyte in a

sanpl e can be utilized in practice of the present

invention (e.g., nanoparticl e-bas i : ,
(00117 B A B e TSRO PR £ ST ot Felring B
presencg bt 86k HE AR ibfiGerh NGB aganbIE donirisinatharipe of: ()

and el ther the detection (i. a Iabelé or CtaHto%%i subtype
attachinginetnyibogy serpelid bsiralse(iD addives LS SYHGRET iO0h ()88 i)

Pat en vi 2 803181135 hém3ZAnhnia, toaaid substrate; (iil
H> Ofaﬁfaﬁ’é%f,hi g.w%’g??éol gaIA Vﬁeﬂ{lal s and, dylgz1 %%?ti cles are
detectindj the pessedicd of the Bibeldidhbeageluinmy 3 734 and 4, 373, 932.

The preparation and use of non-netallic coll 0{' dal S(]?f,}%A)
(00118 el disaionm ghls Y e ewmeatl,lfd@&l,‘l%%“g:&’ﬁ’&ﬁ TS ‘

ol yner | ate I i fRnAmno o i\ scence
enzymd R RSy ﬁﬁﬂg‘g{“ﬁ“ﬁgétsg‘%‘tcg %’.‘H_i%%%?h%g. [00122] Th -
immunb@Rey, ingmagehtanatagrabley, lroupdtition esray ARt life feppiques. The

.anti body by mal e m { RO OPeRbdal&ARa corhBetition or
detectigrgmpthogls tcf‘% ke é’aedo{gocfe?eﬁ rtrﬁnle?tn %%?( %ﬁt}% Chem Soc. P
ot KRR, S300, DYPRIO T, ot
[001 19? eqigeicaprs\ﬁ%iﬁo@ ubithahie based AOBE goygntitgtikecaApyiHive binding of an
~[00123] en the above | apelin L lonal antibody of
antiger} ik HRRIEFPE 2 KRR ALY PEPI'L teg:'idg‘gl glg i the monoclonal antibody

rried out using a
the pre}éﬁ{etli g’%ﬁa’?’ﬁ g[‘(gcéag;}rt dugt gﬂ gﬁngﬁli;mgiédl ?t]s:gsmagﬁi,m %ﬁ_clowj)@ﬁhon |
methodcaeh Rl GORTRE RS 3 HRIRN YR of ML 4 %"% 1§ alided toa solid
substratd ho%f@'xt th¥ n¥nokldnar mﬂ?‘ of Weggtetdne inhvehiedn spoagd physisally or

a uorescent substance, | um nescent subst ce 0Or
chemielydnekh i Steant &nd fHreheian i SHENED (R Ecggmuliancously, a

respect | vel { RWAbEIRG Wi @labelilHBdend]s ddded and
predete 156‘?%18%?/%%?1% ggtsagﬁ Flgg used for detaegtli ng subtype g
the reddBioffis alvvaed tonfrboedz sARerinenbation, the selid subsirateds washed an

Climted. to the st f j Qfurpdt i ents,

sctvity o PERES PO AR g b T AR, hlterdd | 2 2o

virus or lLyti.c virus.liouid i e - GAnble 1§ BRHdached between the
(00124, 1p ees,a“é‘%/”’é‘?h Fﬁg‘f’g’sﬁheﬁ%%é{jcaf{l%ﬁﬁ %E?/l AND KI TS, i
immob 242 6lonbllamal miitotly of tHelinyénsionrasddhemapgelgng) antipgy of the

. di agnosi.s .of e..inf [ LV h
inventiog ?aggl% éw@'i) ?t&a&ehgg Bg%lltt’a Pr;/ Q%égﬁ 4 tt%’ ?ﬁfﬂg&?laggltnggé : %'iﬂ;t Sltlch eas an
enzyn@¥fsia@88d, Gubstite boldy ciningssibteyjseecksl, ond therery M?qt%rg&
virus in the sanple. The di ' iit . d a
of thel gt 3 Comnt B gy oeAPRE Bl S‘E‘%F**S’m‘f‘% i
sampl%ﬁ&%ﬁia@ﬁngfaptdhﬂnimy eigio?uﬁﬁof t]ig eargemnmtigemdbr Dstangedy 2 edtoa
the i nvention, ich.is.to.be, u |
solid ket DRPIPR AAPPBRFIOTY RGPS BT s bty WG9S bBund
physi@%ﬁﬁﬁr' 8hildikFEPkh A98 BRais, bhé slid jeattieh sullowsg _tcbprqg:ﬁ@d.
of [those recogni zing,Lhe, h%gﬁgal uetllcmvnc %qgllagﬁ%iaﬁﬁfis added
Theraafiyr, the mopogloprlpaiibaingt g rY pRelet WiR & TRt a
and t}?e”%éa?ﬁ&ﬂ ﬁsﬁlﬁﬁw&ng {ngéemt @R SieGhatash, Fi{cadolii2nbstadsd js Waghed and
an e I

e. [00127] In one aspect, this invention .
the actBligtefdhe taticliog kigerd dovrd 19 the sphy sehstatg 1® ﬁ@eag'ﬂfﬁ y ggle I1%behng

agent may be radioisotopes such as 2’1, enzymes, enzyme substrates, luminescent

g presence

substances such as isoluminol and acridine esters, fluorescent substances such as
.24 -
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of avian influenza virus which contain at |east one of
t he nonocl onal anti bodies of the invention or their
W@edao7og9763 agnments or variants. Preferably, theP&i/US2001/002491
the present invention contain the detecting reagent
suitable for detecting the antigen-antibody reactions.
[00128] In another aspect, this invention relates to a
kit for detecting anti-H5 avian influenza virus, which
contains at |east one of the nonoclonal antibodies of
the invention or their active fragnents or variants.
Prefergbly, .the kit o PREGLEGAnEdd shich BY 6MbteNatex particles
ﬂuores‘é%’i’]f‘%ﬁs%komn%g)t“gtgf’iagﬁmrﬂgagentb sul taple for det ect ipng
and colldi@alald. gEfbaing daagiyes may be preaxi¢e (28] Harssfladish Peroxidase
substrate, or a solid phase sub : b fiddtrates fi
(HRP), okt DRt BRoe TRE e BB o2 i o St subbiates for
the reabtiBHHS Mhdyobs sélé&éclllﬁ'ﬁﬁl ?BFBQUﬁnihbmﬁ@% ioeph ey banegiantiees H202
~magnetic particles, filter paper Obh. (7
(against ﬂﬂﬁ?ﬁﬁ@ﬁ%Hﬁt‘EﬁPmb?h?fBﬁ?ﬁ’erPg&gﬁ%beégfeﬁgl RPopgfHe -
Spiro a&hﬁ%&n@-@%%tho&baﬁé »-t};ﬂogﬁ{&ymag)gmbhﬁm J2rlietatides(against alkaline
carriefs. In one enbodinent, a t?»gr | @h%sela[? bstlgée{gsee(a ainst
phosphatasp); psiitigpaemyil-fr B8l apiese, 2! Iﬂé?igﬁ 5Py e oass &
s-gala&@ﬁéﬁge . Qﬁdlt@%i}laggﬁ SRR aNRIM dbB1a6eR] etomiophore-labels,
ant1bodi es of the gresent I nvention. In a preferreldbl
enzyme-iiduil, minity hgandelabels ghectiomagaeticenin 1ghsls. egyy dpm labels,
ar t RNt ) obsi . i drRAsk Rhopdifcles,Shfiéscein
probesiifke MR rehabGEERAE sthkhg bRl b

n an one renal nl ng conpart nent (ar.a 3
isothictgRael(FITE) ATRIEGS thodsmineateamafinirhadamime Barycpsrthrin, Cy-3;

Cy-5, Byt hfe'fcﬁsa E(X‘ﬁtag-‘ﬂgedf %H%%yﬁ‘é’éﬁﬁ@f d@% E%i‘(éﬂfwl&égsﬁlgé&hﬁl@ e FLAG
or HA?EE{A% e'diag ienkylae t@%ﬂgﬁﬁﬂalkﬂﬁaﬁ }?Tsogbﬂ&i_a%e, b?léﬁ@ﬂﬁbg;ﬁiaase, |
galac‘%ﬁid%sﬁealkﬂm}ﬁﬁﬁﬁ%ﬁif” E Iﬁ;?ar%‘{m @Sﬁp ¥i%§ e%)c?'ﬁ g?&?&h d'hapten
conjuéa@é%%hl:ﬁ e Bisdxigehth 6 difftrophasilj susanbersndlatdeding phigthat are
Imtation enzynmes for |abeli .Substrates.therefor,
13 ag
capableadifoiming sHEPICN oS F HbITRIPIAY Efﬁg/tbé(ﬁ’@e avidin/biotin OF &n
antieen ABEHARF ESinp R |iREI8EInE IS RRASIS, rabbit 16G andlautitrabisit [g(hd
& pl'ates,” and those nentioned hefrei nabove %Zn be us%ddas].lne
fluorophese _sucfmllgg])elhﬁsr?% ﬂ@pg‘é%gi %gq{pice& isp ociyﬁ{}%tﬁ,t. i na}m X
tetrarnlteﬁlﬁ% gl?cflflgsz:rggg,aéosﬁﬁ ?&9 Bofdscd i §roteie Bt siigyoliarin, methyl

on a'sSolid substrate in advance. fn a
coumquirg fpgranesmelrsbite weeen, stilhenenbictier BHIW-drse Yes

 chld Dbl Lt 2 504 i LgerARnAl flefkadehdnanthanide
dlchk’(rﬂ%’tamé‘ﬁkanlc8g&tok%gglﬁh%%ngaﬁ(g?ﬁ%?gﬁg&gfﬁ the ant i boizlyn
complefed fiwhastthgreninclidaigdomomhe and "gﬁrbm,&)@b ,ﬁyésn@,lecu dr beacons
416-419 (2005 e | si10@idd1€light scatteri
and ﬂapqeé?ﬁngfirgxaﬁgb iﬂ?ﬁlf%n%???‘%% %%cre%?lglﬁa%e?@p%\%&_ds 138hidd1€light scattering
or pla_@;d%@B lZesl%QQﬂtlllhEth@ih!s sﬁlgﬁ abgatd brsileafagscl emner Qi@@ﬂgﬂ dats: an
. laeal 1ocal. ChelT M4l 19 0Bs Ol : d
fadlo%%‘%t’?%?‘éﬁéﬁﬁ’lf’g‘é et‘%grl 2e3Ei or a (i%fn or gp?%s%’r%is he%'cr? <13I shells, an
probe8 ‘?zﬁfé{)&: wih tgﬁ? d}‘:&sisigll@h%/@ﬁfdtmgﬂyb? ﬁdowﬁ?ﬁb thasa t@% s]g!il inlee art. For
i mobi |i zed proteins ri ous nmel r
examples lefsetpble rp%legulgﬁmcgldggmb]é ??d'tog?w?egsta effs%llorr(gguo?gﬂs%ll as others
T o g SR S e
.. - repqrt.e th e 4540
Joseriri RGBSR E R U P PPEER GHoE 290 Fihipe 6" Editon
| jodf byiRIkieRd POHAS1aRE B €66 embodiments, labels
°fth%?‘fég‘%}r?}%g§elﬁa§yo(% by Rleda o s%ga, 125, AAT00L ved in U
comptig® xer@mogl)lqtounmcwéqjs alcﬂﬁ;_qswantam e} e.t(g V\ﬁ?’ élﬁscn S.
[ of 2 jn i . |+E5v 28281 e rh QRIASME Dbt Corporation.
Pat. Tﬁ?ﬁéﬁ%‘%"{lﬁgzie’d&thggaaqgﬁr glggq?lnyea uni f orm manner t hrough
Staudi nger ligation in which,an
62682—8901/LEGAL129.8953771



azi de and phosphi not hi oester react to forman am de.

Hai rong Zhang et al (Anal. Chem, 78, 609-616 (2006))
waele@chgwsesl a nmet hod of orienting anti bodi es onPCT/US2007/002491
gol d- coated magnetic particles through reaction of the
free thiols of the Fab' fragnents of the antibodies to

the surface of the particles, pursuant to which al

the antigen binding sites of the anti bodi es were
oriented in a favorable direction. Hai Xu et al. (J.
Phys. Chem B, 110, 1907-1914 (2006)) reported nethods

The sengiﬁf)%g%bl ngcrggl%dsqggfuzﬁ 2 ﬂr&%c@%@ El&pilﬂivéﬁtfoxﬁlnhhﬂe Ranocrystals

ace. Seung-yong Seon%;ﬂet al S

of Grouﬂﬁ[-&ﬂ%@ﬂﬁcfbﬁdu&,ors?sh’éﬁ-az 1\8@ Mg@@)l\ﬂg"ﬁfz &S5 Cale SIS etSe
of meth n .

SiTe, B&Ssﬁﬁf‘a%é‘%ﬁngn%’%‘f% ?enﬂ.m g}g%ftgéééeﬁseg% | ﬁgguig%g%ree%nao ®

well asMhiked B&HSo dftg%rffggfk%ﬁ; aaﬁ&mdamranpcmsmbd)ﬂ@%p ALY S@lﬁg.',opductors
entiret t i agnosi s

such asi GRARINGHAS.TAE, HEHBASHImIARY C%‘&H%}S‘ﬁ?‘gst (erdbf The s of Group

I'nvention or

1\Y senlﬁ&%dﬁﬁbfsgsﬁeh HB¥eRarni@h@r elicshldt thiesediorgamie rsemmmgductors

I ng agent 1 n advance

may alsovefeasible Under errfain coRditeRs- ﬂaﬁfﬁ‘kfﬁ{h@&%a & %%y%t'ﬁls s also

includg zﬁﬁ)a/? ﬁmgI'ISl %@Btdr%’ox@\ébﬁ&ohﬂﬁétﬂﬁ%&cwdrfh@nIt]‘.ile gro&ﬁm:phsstmg

utomiat ed processes 00134 ous .deyi ce
of the sﬂmee dh’oep:llil-ﬁg cehpoyrdss S 1V gf eémeﬁ %?}BF‘%S and

bi bi o |cal fluid through the use of imunochem stry
com ‘W’f’é’\?@ B % %Yescribed in the art. Devices may utilize

[0012]§h§1 %S?{r)réecearll cﬁmeﬁ?sng\ﬂu‘(‘)gescé‘ﬁ hdrgy a@ée;ﬁéﬁaigﬂ)ﬂnﬁed as h Mb@Bto a

as ah antigen is sandvvl ched" bet P q
detectlbﬂbﬁilﬁd Iaphe bnﬁby)dml@ltahe Bwresrst crere BFIePRE A Bhpiogmed as a

result ‘gf? 1 d S%Pnggéyt(ﬁa Syt tS%)(o%létbO){}/%%g tob%rﬁxbasﬁﬁé/r'e&gant B&mpound or a

anti gen-| abel ed
compcitl itk din eRPIvEtk anlBexiltep camymal(htbali mélgqrrggpcm gonyerted to a
npetitio

noass wher 6 di
ﬂuoreg:egbqqna)cglgaf Sugh auxily 89%/ OB %oal a to! n‘g QinRiHREs dddtained in

e contai ni ng
a devx?é'] f’tﬁg RAMAGHAN AN bthir ehbaditiegen tl&l"fhicyese:emmjlemy #cceptor may be
bel ed antigen of the s npunt

incorpoedted asdparhed @W%mﬁjdthéﬁflﬁf%@cé%ﬁf 818 e¥né (1:1émlnes(?:e¥I For example,

the MJELELTAEE R oBIOMIHY 1Aludd Wiras thetamafuerant carthemetal such as,
ntigen analyte int N ]yatractlve
e.g. eaways satiakjupe t@&n%@%&&ﬁt@dﬁﬁs%"@&?“& a5t B?J%? 1tag/ 0
L NPhEherBYrd, Manhandalabaly, such as
becaui ¢ b horD g R 080537 1ant| ol 0. .
europidim @il ipgeidé mrﬁhghgmpr@iowe ﬁ@ébﬁpbsspg g BEISIS%’I]]

st substr Rithill QU oRfaikif mdébﬁeaﬂ’éacted sample to be
photo hleashing. & erd 2“&1%’8"5{‘8 &R And ot her ?ngt hods di scus

cet astdeliDueccamrylirecrobwErpesind o 681% et EHE ‘ffgescfﬂ'evf"l"“m(nn
are general Sech ghdis @l heterogeneous

Chelaﬁelr’@ﬁﬁwglg% %erb{fglssglyg/g’ng? bg | II*JnjE)lli@%|nér)nacs’ruhnoassa;;inou{i)S Sgés

and h&bg&q&bﬁﬁﬁmﬂnﬂsm §ay, qjnggbtgnenm@ﬂ Helin. Glicay Ortoger 2004,

SO(l(ang?ﬁét Iﬁgsnagt%e?% glr g\a” d 6\'}édv\?h<q{3{h%§é in%‘i‘ns%a] abeled

sanp e such as bl ood or
nanoﬁﬂﬂlélss a@@sé&l&MthtﬂﬁMWSﬁazgﬁemeg é@w%@?m‘%oﬂ In
sol 1 a support i.ch one_.menber
heterwnpouqﬁsg@[sl, FHS FOE of AR o e 518 c%nﬁgr%?dgﬁ)ﬁg I%g:%@ Extended .
Furth@f}H&Q theXERERR dafdcyerfstics st ﬁsﬁa)&(ﬂahd)esumetdébwmﬁ@f detection

antlbkd;;ﬂ;ﬁif?(i %ﬁ%@%@%@%ﬂ%ﬁﬂ%%g@ St\AQ(h SP eﬁtlxﬂlfy labeled

sa an

detecltl'gp"ﬂ R@ftﬁ@sy in Nok@gbRsRBhbsdys, &umpmﬁ(lll)fnapoparusles have been shown
erials such as nyl on, nltrocellulos celdl

to be@fﬁ@gmtglongrsgggqurﬁsgpgce rgﬁ%pa&[:?] grl)er% rapgen enablyrlg ﬁl%ple and rapid

.26 -
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pol ymers have been enployed as solid supports. A

nunber of self-contained i munoassay kits using porous
woraioenseass as solid phase carriers of i munocheet/vs1007/002491

conmponents such as anti gens, haptens, or antibodies

have been described. These kits are usually dipstick,

fl owt hrough, or mgratory in design. Any of the

conventional, well-known devices for performng

i mmunoassays or specific binding assays may be

utilized in the invention to detect influenza [ 00136]

In certain aspects of the invention, IS inc

e .
hlghthmlxghp@resm@emgf dn seng grmpndiments, alpkel( eén f&%%%amﬂ? 35eh disclosed
herein,” e 131 sé({]gg A"lg:ﬂﬁ) aﬁ{d@&b@’&ﬁﬁué&'ﬁetﬁﬂﬁﬁ YRE[olebdled Olother words,

ment s, hat may contaln one or nore
a nanopm‘ticmmqntﬂusd @nt}md¢te¢tmﬂ weaphirg probs- XRf PRUEPIEs2 i s

BWOP’H“M RhSE (? g%r%o%faﬁ}cg% ;ﬂﬂgeedw qﬁgr%c%rml Qﬁtll‘)Jdlés]'@r sSRpRNRIA 85A) to

a su J one or nore influenhza
detect Mipatticulyrpalyte mubtapple oandb@\utmeed: onpnaptswsgf the prsisert invention

support ri se a |nflue
e ORGSRt DTRULS S0, i i SADEEY b o8 RSLOREER wric
are attREHAitHE EikcHi JEAdIRglagerits 36 tlaa aahype w&aﬁm¢h§detc¢tlon (. . label) or
contai ning an i enza VI r,us, \A
capturgmeiRyaRe Pt PLIHEE hr b%rFPF’BCg B Rl N3 PB95.854,

4,863 8TDUIE RO S and ALI6BA] €T dlldidd] Zx&dalls and dyeé paslctefs at'ehélsclosed in
nvention include but are not

U.S. Bty Bloor B 13 OHRbOAGARES APET BSBFatiNRGyS g of non-metallic

collm&zﬂg SRS HEhda 119U & Lincﬁéﬂtwlél ¥ A PN Crghuli€ h6Bimerdatex particles for
fmeric antib , a reshaped antlbody, a humani zed
use asdnlbeplb@@;dlSC&OSBd@a -$Rater Nt 2%k eof , or any

conbi nati on of one or nore such antlbodles any
[00123] cFhef labrlinzcigants ara hrdeiusd teihe anjtgenor antibedyely m%&‘gmlbd&

methodle i eé{o%geri) B% ;79 fA’%t)l g&fxaye%lﬁfoﬁ?rrﬂzﬂ{ddb(@dﬁmptﬂeﬁﬁ Soc. (1978),

odlé ies of the invention can be
100, mapmdrapmobnwonévmeth@d,ta@tlaattb@ﬂstaremé&osim isgeypnte methed

"Enzwgé%ngg%rf%ﬂz%?sﬁf Frostp DR B 1B TBET A S, >0 -
[O(HZLaiil1 vg pab'_llqu 5&%&'15‘%&501%0@&? &e%ﬂ@&sﬁf@néiﬁ is carried out

n a Ssa I's from
umngé\lwancdxﬁlftd:ru:erazla;u\ﬂ scistillaion) couﬁl% 1WhEn Iﬂﬁnlyxbdgqg zgent i§raa enzyme,

able whi can_bhe
e PR D aA PAERE S50 AP RS S omer
WherP@Xi1&R%ing aBeitis o ﬂpombmtsobstah&uhsmneﬁtoemt oibbencsedcdlered

t he det t th di th {
s, BT Vgt B ) e .

chronaiog ph h as,
(o012l s datnton, e cmnpl Pt il Sy Y of A imftucnca
virus $RHd St ard A& 15Hided foahe wgere fidh ;hevunlnhals @r ipatighiasesretions from

including but not limted to a str
the mgbq;{bqlrgl nqg%vg}eswgrqct VIR R la@lc é(n%élll ﬁiqdﬁ Eﬁ% F%m,? {1)1’bryo culture,
etc. Plate, or any other shapes that are suitable.
Furthernore, the substrate to which a binding partner
[00143]- PETHRAIOYEDEVICES ABWIKITS s bound may be in any of
a'variety of fornms, e.g., a mcrotiter dish, a test
[00136{PFhisandlinteh i herdelateao @QM for filagAodis! bethedntretidn by subtype H5
spi nnabl e di sk, and_ the E Sui tab] e materi al 8 b
of avmonﬂa@zgwa@g, espraialy (o ¢ E1tdor deieqtipgithy prdigen gepaiibody of subtype
H5 oPUR ﬁlﬁﬂiéh?&‘@imspﬂ' %8 EMhBRE T}@"tﬂaérﬁ&shdlﬂ@the ﬂw&hﬁbxﬁl comprises at
paper, carbohydrate, and other solid suppqﬁﬁ tk
least yn¢ swinaklonalratibady SRSt Etrentien- (e reeregiqral antibody of the
lnveﬂfogl?@chﬁ@‘t@i)é Riddsin 188 ng%@yﬁﬁ bY i TRV &tioRl & ndt @aRTuSarly
an

I'ke. I'n some enbodi ments, mcrotiter plates

62682-8901/LEGAL12989537.1



utilized in i munoassays (e.g., ELISA) can conprise 96
well, 384 well plates or 1536 well formats, or higher
woovnes9dkl | s, such as in other comrercially aRei/UsiDB002491

pl ates. [00138] Sone exenpl ary devices include

di pstick, lateral flow, cartridge, multiplexed,

mcrotiter plate, mcrofluidic, plate or arrays or

hi gh throughput platforms, such as those disclosed in

U S. Patent Nos. 6,448,001 , 4,943,522, 6,485, 982,

6, 656, 744, 6,8 11.971, 5,073,484, 5,716,778, 5,798, 273,

6, 565, 808, 5,078,968, 5,415,994, 6, 235,539, 6,267, 7§
restricwd oy noehe anyoggheaecognizme gl hepggslginin aptigen; agg yoay be
any ar@gzﬁ-g}]rgﬁ%g 8‘%%%@1%5 26t rﬁog’&@or@ﬁ %ntlgG)élQQ(’)pﬁllg invenf8r sdch as

Exenplary mcrofluidic devices
F(ab")2, @bl dfebahd tlee ldkescl osed in U. S. Patent No. 5,707, 799

and WO2004/029221. [00139] DI PSTICK [00140] In the
[0012Tio = one AsyEat, this inyeotioniiaes toktvepskiags of kigs foy getepiieg giptype HS

of awe?l}fﬁﬁg rha\psc\%hlgﬂ @o&{%' tléa%poﬁggfeﬁlg &B&g}xﬁl antlbodles of the

em ca Onen S SucC as ant es are bound
mventicﬁl @ theirladtlvmﬁsgneri[h or e sans. dlé\qcfezreblysthedmtp péth'e fresent invention

cort AT 00 SRS RRFRL il SOPLRL A

f | d
o] SRR SR SRS T PIRIP S 90
influefld ﬁeﬁsﬁ‘ evhach eontaindatdadst one of tHehnoma%&&lh antilnfdi¢shaf the invention or

e s ot e o RS B3 SDeh R B Lcon comans
the defRE¥ARedRRELBALRITOE BaEMtinSiht hafigaddeibodsirtieions.

si mul taneously or after an incubation period. The
[0012dF?/A G6lid Sxstrafe, RS HATH Ftide bliiratd) $€bé askd intthe aetset[mndethods

sol ution contal ni ng a Substr% for. the enﬁ%}qe 4
accordng yorghe pypeant 1qv1ent¢(préé%qﬂldes| Wit dinditgfopricrgplates, magne 1¢
par’ucf\’;(\e;1 bﬁl:fléx‘ggsa?ers%f’ fhittnd o iodRiph9NpSlynfe Aichts poBaHEtte, glass

her deposit as a precipitate onto the solid
beadspplasefilbers pnd athee inolibls eAreeso Taong e diments peelid phase substrate

b 0 ment i
compiégin %1%11?}9{)1#&% At & ar@:!ls QJherexE—gf R2afl oléR gr&a%rt tis

se s type di pstick I nmmunoassay.
coatedatith attiballies oEMepresensnivestion. dlnsa:pmﬁ%'regi embngkinent, at least one

compﬂﬁx\?/‘lgﬁﬁé{r 9 r S e | n C O te% Icﬁétga SFhe aﬁ%&? é)g gfb:prgsregt invention

and awehitdnmmmaﬁmg nmmah:mad aqm ®skcbod campianmeut) ny eoaderbwith an

it G TR, S5 AL DR ETaRAS 0o .
H2, H3, 780 He| Hz, HY, HIOH 1 &) #i02)] mtmsgmmom|5asr H0¥6)t preferably subtype

iny nt| can be di sposed onto a dipstick device. For
gﬁ% ntl-subtype H5 AIV antibody is detected in a

e throu use of a so hase .su
[00133)?88{\? ewgawgﬂmﬂ? P thediopTuREhiee SRR B8 Longipuepes. The
other $8H&R{tB8nts XtPudBBbithout Sighitition kazyaen fr-1apdiagf substratas thekefor,
antlbody attached and o i ch has be g heccé:s buff
radioisatopss.i IFEResEFnt FERRIANCET UOF?S&Q%WQS?H%%%? or aar er
solutidht,fdnd plSIa 88 thdse nidifiofitd RérefifabBl Ot e teddis m]@esan d/ or

anti gen-binding in and are usual |y made of

[001 :ﬂl]t RS HidbASEs kiDOT@Y hiventioy, theinietcboraE gitibody e invention
he art can be utilized, such as certa

I d
may boiywPhy e enesoli SsE BrdaAncRe I6d B At plATR, the

mond%rfa',l GRSbAyas AhhReNEdd b théSolaDidwdir8eRR AR bneﬁt@ﬁhn that enhances
mat ri x cont'al ning an antH%en or anti body for

the bisidinga¢fficiengy of ﬁrqaméhe@y tA thg gntigen-y hadVoon Cha et Cal (Proteomics 5,
416-419 (2005)) demonstrated that controlling the orientation of immobilized protein

.28 -
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100141] FLOW THROUGH [ 00142] Fl owthrough type
i mmunoassay devi ces were designed to obviate the need
w0 o007834760si ve i ncubati on and cunber sone washi POI/ESWPT002491
associ ated with dipstick assays. Valkirs et al., US.
Patent No. 4,632,901 , disclose a device conprising
anti body (specific to a target antigen anal yte) bound
to a porous nmenbrane or filter to which is added a
liquid sanple. As the liquid flows through the
menbrane, target analyte binds to the antibody. The
addi tion of sanple may be followed by addition_ of
molectlapahddesigninp e ydeallosaldheunsal gavisennent ot the splad aypstrate surface
. anti [ : the
are imp s 6 R Y R M AR OO O LR ACRR) of he
immotERzel ProR98s. 38 8riowh reethodefor attachingantrpdies toesolid substrate in a

. flawt hrough device i hch t I } hodyeld
desired pEEYALPALRIS PTG RRInTANE RPE R B PLo AR 2 AE R 00
report€tPh MeBiol SfGHie@iing Pustbing v 4 asiformynanorpei 8 eulfappghmugh nucleic

~_ which serve as filters_for e ' e
wits il S e ot oL el ETRR Pl BoL S RS
(2003 ) [N Ssell laGN6thba piRsanE th Weth protanointRiding ntibodieaahd antigens
and reacts with the specific biq%%n Qfa%fnts - §2 * which an -
were igmiliBghis) 4 $2aics SVBUBIOTT HRAMFTTERIED S IngE digatiph ip W
azide &&i'@%&?ﬂﬁ&tﬁ&&&%&éb&tdrﬁﬂaﬁé&ﬁi&mﬂar@fgqaﬂﬂ 88l (Anal. Chem., 78,
I ndl ca F

1on of the presence of the anal yte. 00143% .

609-61 G/A000H) diFenTadanmetier of sripumgantiodins sy gold-cpaied glpenchc
iAW i fal hb 20 P8 kASbodies to th
pric S FEBn P LGRS LU S5 s oot o
surfacanif itlcopkreslesfpurhiant tosehich el the antigendrinding sitespdahe antibodies

i nof | ow_as | FA e i1k 0 I

wer RS L HBRM BRGS0 4528, Bkfonel fth g6 1014
(2006ebored nethads af edsariting anttodien iotherbgdropRdigsilingnxidedwater

added to the sanmpl icati .
surfuc, USSP SRPCE PSR HP T o o SR Boo R i overview
of metHodl $6:€6ri e1RabumebiliE atbics fprotidsite acnirface tdprotdiamzdecules used
) For detecti.on, a@gicro | ate is %@ﬁgﬁ.in th ot
in suchapetBeds- ot !l AP eTBEFHIE ARG CHETER S S STHET T at e.

The vacyum al | ows .transferenge of the colore duct. ..
[00132h1p 3}8@5\9% B R ey tiog, ﬁﬁf&?%"%'f%nai ﬁ“@%‘%@n%‘@%m%“m o
the arlfigeh ARy &£1ab8RAGNth th @b&ld-hbntyisddaabélnecappopeadyverice.

preci sion cut plexiglass with tight sealing gaskets
[0913t3E ath@pR¥é M8 Ciioh Eirihdr lppovided Bsaftommedalelice thatdd tapable of

The cannul as preci sely transfer col ored product to
detecting pYaP ARIISRER VIS BY 2 ARl 9?%‘33%@8@%@03858% ure

anti body of _the invenIiog is spotted on, the subs ra%g. .
[001343 Variops devaessiier dgleciing thepeserarfap a@ﬁ}%@} 10 gysample of Biological
fluid HrOh 8Pinealse SR MIRNSHRRASHER @ beef Weddriboddn iRf drtieDzdices may

virus or_ influenza virus antigens are applied an

! d .
utilizp fa seaeadtedt"sandwishy 35y dapParPlam PERGH PREYESUER fyan antigen is
"sandwy Qﬁéﬁq YRAL L 2 BbERE SRfiH&HY Al dPafboa d@thobiize@oAfA folid support.

of high-throughput immunof Itration device is.
The agbaytis oeastby absgreng e sptenag prd/enemenntxfRernd gaidee:-labeled
btk LorflgiEk ¢ i loeliSS IBuASassay, wherei
annb?‘?’?f%r @egh /eg?&%é nclu ged lt%1 %Jpregag%gﬁ?@pgﬁtﬂl&?z ed ui n StS aIlﬁye wheret an
antibadysbyundie a $vdidsmnfpbeisrcearetedwitha sraplarosiainias Bp FElpYv

-eagent.s _and in s c G éyﬁwm ofe tR. rabehbist of
(“m"é §%§W$§8n5?% | gagﬁﬂ}ﬁﬁgggt?gg 0 tﬁg pr e ence of an
Jabeléhahtiied. bound on the solid surface is then determined to provide an indirect

measure of the amount of antigen analyte in the sample. Various assays utilize devices
adapted to assay a plurality of different analytes, for example, by incorporating different

-29.
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[00145] LATERAL FLOW DEVI CES [00146] In lateral flow
type assays, a nenbrane is inpregnated with the sone
w@eo0al8976F t he reagents needed to performthe BEHHF2007002491

anal yte detection zone is provided in which | abel ed

analyte is detected. See, for exanple, Tomet al.

U S. Patent No. 4,366,241, and Zuk, EP-A 0 143 574.

Many variations are known for lateral flow assay

devi ces. The device nmay contain sone of the reagents

for the specific binding assay (the sanple nay be

reacted with sone reagents prior fo a Iicati%n to, the
antibqdigser #PLgEHIR @r&%’f@ﬂ%&éﬁ%?@%{eg@a@g ﬂ%f’ste te (e.2-,

blbulcﬁfé%‘ %B8h 'b%&lxu@&emb%efsp BEGusd thesd ari?loth&%néﬂhbﬂ@dﬁ&&%sed below

contai n al he necessary reagents for the specific
can d@ccrtdqotigaladmd}es amdta@tlaqsnst thew apregenesal isEarred, to g ampupochemical

ligan g B PO R AR L R el o col'or ed
[001352%60156 pﬁa@? rﬁmﬁnpﬁ% Eﬁ hé\}d% Whéihg# ?afxﬂ%%& falsuatt tltiolﬂQype provide

say resu dition o rther substances
sensnsaeedetéanpne»fa:mhelyteaarmbblgmal Ouid samgile schis, blood or urine. Solid
853 et a 4 I
d-
pscshRO 50y 5 Do AR DA PO lory v
recepto® plai’l}plhshlﬁﬂy anlaatibbdyganfigm, bh hapippl i$ batnd Iﬁ:mnﬁmt)in early forms of

sanpl e, e zone and etectio on
solid JERFOES o6 P ETCY SRRSE o G BPBLBUD Waicarp Gfnown from the
fields¥TiredioR@mbhé Ssiendaimhee ﬁrﬁmflﬂd&w;atyhlvmﬂg hedehﬂy,ramhnbme)f porous
fromthe sanple applicatign zone thr the r ent
matergls Puchasi kT SHECTE u’c"ﬁ‘%» C&ﬁt"é)é? P%atfoglé%qss“ibef%vﬁnfe‘é’%%% mgrous
polyrférs BQ@e HEAENRBFedBYsolaGUppdied. o fuBbe dfealfidhtaed iifnunocassay
sanple to the strip, in sone enbodi ments, the reaction
kits ugingeesqusiThetetiale aﬁ ﬁ@hql ehaseseaiorpet mraunerhsrical sgppopsnls such as
antlg%gegéét#n’?s Bi Qx% 9 %Een &&Eﬂ@é@ﬁme% Rits ﬁ@tdsgﬁgydlpm flow-
udively oun to the strip in the sanple
throughydrinsigratory mcdeelgnr Any efithtei convensinaak ovathkpown devipes for
peto i D B9 SR P B A oo o
daedﬁnﬂwﬁuxaptured in the detectlon zone dlrectly mnth
anot her specific binding partner to the antigen or
[0013ﬁ]t Irbmﬂgalmaspettsmfyhd)mvelatpm,l itgel inchatledewith glemwnfgr diagnosis of

intecfir goisg By P HBrbrT R BRr hpipes sy Giboithens.

sampkethdi mag cbitalil ondeh et 1hﬂuatzha¢ﬂme or toti-tilfueazt iviyes amibodies is

A T N oY
moreinf8&nh83Truk peddr, saB6)pe. B @élﬁc&&)?npl‘islﬂg 4 SoH@ Byppbrtican comprise
R TN R NERTER TS
a me§ns7t63332 @%amglg aRp&&dd obeohllinBin ibfl¥dzaddrhs, ifnﬂﬁ&ﬁza&ﬂﬂ;s protein
4,452 814, 455, 5939, 331, 6, 306, 642, Cé
or an| aawtaemﬂpemaao\«r%@smé@@v .t Fratariogy embogiEarmts: @gtiby ieyuiilige in devices
of thQ' hﬁkhﬁ&y ir&F&ﬁ' Hat q{fé S&tlin%d% wbiy'cmnﬁl éar}aéﬁ/d&&lau Bnifbody (MAD),
d sanmple include U S. 4, 017,
or co@sqg%m@gg ﬁlactgggl 8mant:5th435>f g@gnm@rlg 314t113c24y grushaped antibody, a
hum&x%e@iarﬁl%é dy, [D814hive frad en‘i‘ltl'?eg’ 8{# tRhatiéh 88&fYor more such
al ytes froma sanp e usi a single test
antlbgﬂresmrbwfesstla !ﬁhncsxbnaigarmépéueat)eﬁdgne@ts itlesreofnay be sferred to herein
collegf’;l v%iy ?g gmgbodyboer tl;é gnxgalﬂl a%p h e(% %%Yiﬁa%‘&e@ }l?er ﬁl@%ntl?n % an be adapted

er ent
to an@Tdebicesrmasiiow Agtetiien sﬁmﬁubmﬂaehrusn Foh exainﬁlfeeHémwan mﬂuenza virus
detection zones. Assaying for multiple anal ytes can be
acconpl i shed

- 30 -
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with any of the conventional devices. [00148]

| mmunoassays utilize nechani sns of the i mmune systens,
wob@ressrsant i bodi es are produced in response tRCT/82007/002491

presence of antigens that are pathogenic or foreign to

t he organi snms. These anti bodi es and antigens, i.e

i mmunor eactants, are capable of binding with one

anot her, thereby causing a highly specific reaction

mechani smthat may be used to determ ne the presence

or concentration of that particular antigen in a test

sanpl e. - 34 - 62682-8901/ LEGAU2989537. 1 [00149] Such a
can bel detasted byf tarsetingwif @8 Hispraidip o anprii-sekivee Porastibody 1n a sample.

In onen%r&ﬁﬂﬁgntoﬁgllgﬁ@H Xvﬁﬂn_gﬁ{ut,&q \bi¥usa(15fl'vg' d material. In

orous nenbrane may be made from any of a

0013} 'i\}laerfgydeg ceEFE;f ecr&n"ﬂjnércﬁglf}p HOR MR 'v&}{ic@czirl B gasil? 28aRabte

exanpl e he materi al s used form
mcorpbhaee mmlmdsesrm mbtigers dma}osqddvleude Distiicenig®n meerporap selid substrate

h & agnetic
to be ysg i P efiefigd R, ik RinE QbR Aot ARaL ol Dlates magnes
particles) ﬁd@fpﬁ%\ﬁs lfcldemlr(xmcg:h:omabgwlph&epqiﬂhasisabls aslla@llbrstarsene, glass

an ul 0s rivativ as_ce . .
beads,aggstsaﬁlgar%‘ﬁaie ?]t}nter 1616<Sllug 31"5 ’Elbef i’/ﬂi} %}e ggn(—fr]ah% %lﬁ %E in shapes
mcludﬁl@% mea tdta)y lignRd lt@}z('sﬁ'ip lsﬁ@étybihﬁ,ydphdxenbea‘dl aravdil) suﬂPMDF)vell in micro
yester; polyprapyl ene; i ca; inorganic e

titer Pl 9T 48Y BT H1APEE BF A1 ﬁ%ﬁ R A Bﬁq?ﬁtﬁ 19 Fhitn a
blndn{%e nfire ,.%hfgEn bf‘ﬁ{tﬂﬁﬂ'y?lsfﬁd&ﬁhhéijﬁ be ﬂeﬂymevfah&’ty of forms, e.g.,

uni f y di spersed in a porous polyner natrd E
a mlcmtefrdeﬁls adest ﬁlb&sa @lHﬁ?stcf’rﬂﬂéﬁrP%Fé‘m Bﬁ'%be a bead, a Spmna le disk,

and 1 Q" SEEH K BARERRE! YT rplasmcte\gh rﬁbhy&nw]asé ¥erC,

vi'nyl "acetate copol ymer; nat ural
polypoupylsmej pajygtetege, amidht: dikp), zm«etemy nepest Gasbghydgate, qwll hergplid
suppog? @Qgier rr&? éﬁjs th??{n%% b%%?rfbl ed%hk]#:ﬁ?c&%hncsa%@i:ﬁ§ Enetalloids,

I‘ |1 C SucC
semlcpﬁﬂmﬁzeyﬂxaamaig ceawdtstahel the kike. Irnscmm@erphqodmmtsa microtiter plates

adi nent nbrane f
st BB G DA TERIARFole el LSl s o536 wen
forma$s) Ok hibhbenuiBar sl dudthad mtdﬂﬁaerto@rmnérmaﬂy auaildblé phwss.

refers to nitric acid esters of cellul ose, which may
[00133¢ Bbhfe(t&einblﬂrpﬂewaésameluderdxpxtmk;dewraésﬁoew, ceftrigge, maltiplexed,

aci d_and ot her. aci such as.al,iphatic ¢ [
et e TR P B B P08 b e PP OO a0 e 3 those
dlsclcs%e&ﬁf;@ STPteal MosCOALR001 24,843, 572, 6L 445,982, ahe%t, Beh6,3pRaTl,

d t d
s orbsed pstsany or dornst Lo ofe LS S1es! 5P 3Rb) €367.722,
6, 29766{§(P b lPRl04D26]3 MREO8SEDSS,01 7 HITFL, BFSOFSL) 5363,260] 6,806,642,
figid flow th rou%h t’he nenbr ane,

7105020 SiOHB TS, SOl BIAL- BHGEPIRYRORTHIE foare e those

151 THYRORS $erk RROSTGY 150 M Wedohedbes).. Of course, it
dwdé%ﬁgﬂgﬁfstg%d t he’ nobi |'i zabl e or i mbol i zed

|p01gﬁrq5 PSRy reagents can al so be di sposed anywhere
ream of the detection/test or control zones, as

[001%' In lﬁ% ndle SERRGH RrFQHTANRALL afhys ad efRHEd B hoMtpREAnancy and
I n various enbodi nents, sone suitahle

ovulq’qme}etqg:tlgn kitatimmpynasbepicay COIEPPRAIS FUGh ag gﬂ%ﬁ)(&hﬁsa:ge bound to a
solid gﬂ?%eu $fie 22U} d8URe 'i@t'dlbbéﬂ"tfgglrfcﬁbatmntlﬁﬂﬁ@&{n%l@%ﬁspected of

ul ose, porous pol yethyl ene pads, and gl ass fi ber
contdiping @nklgam antigen apabite. eéltem@vglg,@pqn@albzggowff spagle can be placed

onto %%?Jﬁgier}egerf%lng Fg 'K 15bepet aerb%H{' &OhEE BaddCRIGRE Fabel is detected as

or non-covalently attached thereto.
an indivetioresf the prgsence ofthe lagaliytoef intesess dmsbmesatestthe ebel is an enzyme
conjugate pad that is placeg1|n comuni cation with

62682-8901/LEGAL12989537.1



one end of the sanpling pad. The conjugate pad is
formed froma material through which a fluid is
we apasesdf passing. For exanple, in one enbodPCEN$2007/002491
the conjugate pad is fornmed fromglass fibers. It
shoul d be understood that other conjugate pads nmay
al so be used in the - 35 -
62682- 8901/ LEGALI 2989537. 1present inventi on.
Al ternatively, in sonme enbodi ments conjugates or other
i mrunor eagents may be included in a conponent that is

m xed Mﬁth as l.e pri t|on
50 an ey s:apeied SooR if e 4dgt BT SETABHSDID, e T 8b dpapation
period®The BEGRE Retfis @'ﬁslﬁéﬁadn\ﬂttﬂeﬂ\h{sgﬁm 116 a s68oind S8 IM0A containing a
vari ous detection probes may Pplled to _the
substraterfpuisteazyme. Tharnzymedabdi % é’desﬁﬂ fTpEr ae@mlﬁg%éub%{ﬁﬁte causing
the foxtnl?z?ﬁ '?ltcgfecto?o%lel gﬂ)dl%ﬁ Rfich @{{Hérrhe@fﬁt Lsabbﬁchp@tﬁteMIﬁg 'tﬂé%ohd phase
e analyte as It passes fromthe sanplin
or proﬁhﬂ:eom gisxuiheolond}amgauret}pwb@mte gp@tl@ﬁe@«wef a4 ai h%’ -A 0 125 118,
Upo I h [
dlSC]OEﬁ %15: Qw chq¥;‘ge dggtum g(ganst@%s? YA %t a})f gg gﬁgg@grl@ﬁ disclose
a dlpsﬁbls ge\?ee ﬁfr ukﬁ mdemaj)qtttmn tWﬁ askalysa gﬂuemnatpnaibézr thegipstick, formats
or et.ect al i bration
and la ﬁlsgﬁ wgpltll ginpvg a@ﬂﬁ:s]al ?é} d o1 a Vlg?ue%zea agga f o @(eﬂﬁﬁ% dipstick

dev1cé‘sﬁhb1bﬂathc@6 dpdcpibes inays.[retan rNdsed 286 6o|n,es S5MPUL R, 21 HBIR, and
or use in c%njunctlon wth the detection

67901634 If bom <TDRHEN LA 5 PO BT IOR om0 2

dipstitD@ERBY, Fot bXAhaie! Aifli- bﬁlﬁgﬁ&H@Q&ﬂBa&fﬂoﬁs} icaaadted iy sample
conventional assay cali tion systens, It should

be
througlntherise ba solitbplare SUPRAThfipstiek aRicarFb I JHeghriatong o5 more
matrid %:a?@é oRE3L4AR sgﬁé}g fSs TR¥nk e@ﬁ@ chﬁ’c?oltaﬁﬁﬁé ftt4d¥hed and one to

ar at el at any | ocation O he assa%ﬁ need not
whlc}timsatwph |at§d0htEd aptagtibesdy grgﬁméuptsﬂi fragmenhibereofs These grairix squares

% 8 e IRNEHARS of
we o 18 BB S slepSrL gt gt
nitrocgllfifose; draiwwen jany am@brb@ds:dmm keowatlm t@l ’cl]’t canthe widizedt Jush as
es a r.caljbrati
certalg gc}ngtagg gr\n q dteﬂes n asgn 5:8 c{n@i@%ﬁs {11% of&ﬂ' enil(élhr%p s are
attachied t6 €hd xtidtsapp@t, daels tnaﬂ:exz lccmmnnsgmharagemqr lantibadyefor a plurahty

fluid,.a flow channel, or a swab. [00153] In sone
of infjyfapa MBS SUBYPE Ry he desired to modify the detection

nner so that they are nore readily
[001‘§ Efégv'aﬂkﬁggﬁgﬁ?he analyte. In such instances, the

on B PR R T B B R o
exten§ivB) m&gﬂtaﬁsh pidbasberSpee ivfashinigi stegis ragsmsmd:]bwﬁh dépseickbkspys.

refer to

Valkigg H LS R et o MRS IOoE A BB g afifady (pecific o

a targeb sﬁﬁg‘elésl An¥ly&)HoRhd RO Pofdlsinterhbiads of fltere vatdelpiscadded a liquid
| ecul e. or instan

noreacti ve
sampi. i g LRSS (e TP (RGP IADS. GERE! ALY §H’§S fo the antibody.

The RIS Ssanpld A Bk Q‘§]lt§xpédl Hﬁﬁ&dlqbn o€ maréaraymbo@n d'he visual
conpl exes thereof, inclu |n%@those or med

detectign o bibeledantipd Yrprayides agrin plionjef the Bf %@%qesof tagget antigen
analy?@H QE{XmEﬁy KBForR efRNOEP-ANBH 991K 5P 0&1&’&6&@ alvagtibp arithe fPow-

reconbi na rotein or a mxture(s) fragnents

throughelewisk in a&nqhethie laheled antibody ds @Pmamraé?f% o el JreapR 2t Wajch acts as
a rea%&%%efllf%ly Qk&%n gu HQSE::QS mI h@orqgltx% llagerg fwﬂxé}?serve as filters for
I es It

antlbo elr suitab
compapenisse thassagpde alﬁd mchidedhateagenbatibzed o the stseys é”é the sample

ﬂow{;ﬁ’%l%;&r}iee I%%%}q{)l e [i]t &Hl%%tg dufd Il%'agtg Wit tgé 'sﬁénﬁ@ﬁin‘dgfg reagents

otl n and avi
62682-8901/LEGALI12989537.1



- 36 - 62682-890 1/ LEGAL12989537. 1deri vati ves
thereof), biotin and streptavidin, carbohydrates and
wo ewriosess3 conpl enent ary nucl eoti de sequences (PCDUSINTION2491
probe and capture nucleic acid sequences used in DNA
hybri di zati on assays to detect a target nucleic acid
sequence), conplenentary peptide sequences i ncl udi ng
those formed by reconbi nant net hods, effector and
receptor nol ecul es, hornone and hornone bi ndi ng
protein, enzyne cofactors and enzynes, enzyne
i nhibitors and enzynes, and so forth. Furthernore, . .
and ingyats inplenesntierrgmpanerts pk he labslingesyreRb OOy g a0 Ahdication of
thepﬂ%gﬂ&9€§ﬂggmgﬂ@;originaI speci fic binding nenber. For
exanple, a dérivative or fragnent of the analyte,

[00145}( Q{\AMﬁl‘N@ﬁﬁlﬂi&Tﬁﬂﬁ'Ww@@s’ be used so long as it has
a

east one epitope in common with the anal yte. .

[0014&}3 qr":én“&ndﬂitr&:ﬁ% SRROA PR B mmieRG all P AR (e L Pidrkdi ockford, IL)

ntarning the test sanple travels to the conjugate .
and capelok; east g adapthé tamsbipormtaprideodiss of theinvention Jrahegzyme-linked

i L . ol . | iched between a
1mmuggﬂ+v§/f|ta§§jaaf\é%lilé§% gh%ﬁ-gd Usks Q Ly c%ﬁumgsg%ﬂr%ef Qh8Wiched betw

anal yte gcause the conjugate pad 1S In
96-wéll saintple applitnakionplaaand 4 Maduven ploarobrs. Reartardhare added to the sample

. C | exes m grate..fromthe,conjugate t
oot SR o B T S R S B il R wamser
nonbcAndgired@idty Rl the collkdtioplchaibere Fot deteztiore @ nigropbate is placed in the

utilized by Jncoyporating antibodies,specific. for
collecifopebpher bsforedding e gnavie pyiatialse THRFRTBIL A} fignsfyrence of
the colbredlpréfifct 486 iziﬁﬂ)’o@[ﬁt@iv@ﬁ@ £ Hnhalysfs! iﬂ%ﬁél_ﬁfd_ﬂldt%tsmicraﬂete reader.
etection zone(s) may contain ap | ilized reagent
The RIHEA systegeietontaoget %%%TBF‘émé‘fC“F B%ﬂé’l@ssé"lghg%tég?eh gaskets that
provit@%é{ocﬂsﬁfﬁllt ARGl fidin WA BRAIY tTReAMAAs HRBBEISHRSsfer colored

ereof (e.g., conplexes of the analyte with the | L

produgbtosmidroplaterweltssior apalysis Rasisebyds pantizs anfihedy ehbijegvention is
LAk eak Cal ibPOAlitgSiogical sampl

son P, B8, L COL Pl 9 B, BUEBAE RO BRogic ol
suspektedwrf contaitting iftueantlvimes ot inBhemys, vimstandgensige apnliadtaad
. to,. . anti t ' [ I, N . .
i S5 AG EBo0RI U, Shos AL Ty i i
added: @ge&xanipile o€ highsthraghphigimmhixesdirbiiot deiicals diwhayedin U.S. Patent

are c bindi ng.to t he anal yt.e and £
R T T
includ ©0tFedgchhasilized ag Gl ssBer Aethesastphd feaotawittbihe dpewgfic binding

sites for the detection prgbe/anal yte conplexes. lLn,. .
reaeg{sy AP RSP CaRSS SOMPORAP PF HE 1oRelihe SStolh PN gn ihdication of
the pRBEA@ITSN @hBte. have two binding sites. Upon reaching

the detection zone(s), one of these binding sites is
[00145]CLATER Ay HewspEVICES bi ndi ng menber of the

conpl exed probes. However, the free binding site of
[0014d]eIrEIatdrynt fowreypcistels) O niehebramas hinpreppdied ergethie. sotdgan all of the

bei ng bound to the i mmobiliz reagent, the conpl.,exed.
reagopIBREeY bt BTN CETa ) SRR EO S PROGIEAS hich
labelddEn A6 Hbtefe@r SdeCfr eZAMGIes Toffbdt A ES Adtaht PloOW|3b6,241, and

%gy nunber of distinct detection reglonikfo thaé a Th
Zuk, EEap O3 Bit- 1 Many yedstiangere keevwn &xdateen! dlovaassay 1 eeisar e
devic%f}ﬁéqu téhtainbnie T3R8 a8 FrHRALILP8IBRdinkMst i (ThPsdngsie may be

sanpl e. Each region may contain the sane reagents, . or
reacted iR 1928R0LY BrTTP appheptiondo tleg lateapl iy sigiPAy I 2dAjiopal

reage?l%ﬁ% gé seqEntiGi{ gﬁ&lf"ed th e SRLEEE QR uFHPRRY bntaRYall of the

necessary reagents for the specific binding assay. Lateral flow devices most frequently

.33 -
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two or nore distinct detection regions (e.g., |ines,
dots, etc.). The detection regions may be disposed in

wo b@7/0ga7a3 of lines in a direction that is subsPerUszD?/§02491
perpendicular to the flow of the test sanple through
the assay. Likew se, in sone enbodi nents, the
detection regions may be disposed in the formof |ines
in adirection that is substantially parallel to the
flow of the test sanple through the assay devi ce.
[00157] In sone cases, the nenbrane may also define a
control zone (not shomn) that gives a si

incorpesae Within thehereagenty whichhavebemm ARG b re §>redda?els Bereby
perrm{tﬂ%%ﬁfi d&%oﬁ%?w@&ﬁépﬁgulemfthéﬁoa‘ﬁmnm fﬁﬁﬂ&aéuﬂstﬁﬁces See,

rea i's generally capabl
for exfraply, Bgrmntecmdm&: Elateatho‘i 7P §83.0dRy borid W 38/ Qﬁﬁ%e gnEhing et

al., Eﬂm@a(ﬁ:%$§]§2%f a’gﬁ% he\lflgm) bl | e el?% Csf) &ths%gt%? Qg ?ric%d?%caﬁon fgr the

applichion afthcgafiple, h&pﬁ@ﬁs zomﬁndbaﬂatﬁ&onmoob.e iThe Aedce G, typically

vi di treptavidi second y an
made St BibulovsTrErL Mich ZaTEs B 3? 7 Do g apsmappane
from the sé&hbiel @plidadbPrSnetBibubh @h@@agéﬁt offedaefibakend wrtht Hetection
control zone reagent. For insta

vone(Sn DY BT of i CLOIER B ASTE PRRGLP TRy rap e FHEPlid te

strip, ﬁl Rhy %@%1%3@ he BEGHDNIBNI@T HRRGha baigents tfbﬂ’!he Iﬁﬂyhunoassay
bind to uncaptured probes. Because the reagent

One sperifie bindiemecagentofinexapals am antibgdy.gpanae A Séve&ha?und to the
strip %Qﬁ@@arﬁn;[ﬁg %Pgﬁ@ﬁﬁmqon%iaﬁ ReLbh %o@é]@ thh€it lcin Bin@SBE hntigen in the

he co Zzone nmay tEOSI t1oned at any | ocati on
samplzlapd glotvhmﬁmhb sample abente the stsive The aptigerpaifibody semplex may be

captuﬁ;eg Hﬂ%‘%eea@te&%? éoqx% dgx%tc{f? wn%rllné%? S%é(;@@é‘ﬁﬁxhx \cé?arﬂlléﬁ to the antigen

e Used to test resen
or anlﬂhﬁigmret mﬁy he captakgd mdusc;t]’yglsuxigead;;hgg}al spenifi¢ hisdingeartners, such

as it QP AR 0 GO B PN Y oo drsh ey A Y o RifEely

attactRE38 e @itipe @S anlibai). tEbcepr&ryH’albﬁaﬂl tfloModevidgs indudel hosedescribed

in U R dlos: &8 Bara hoTRs eher oS! U 95500y tlsbdi S 18 025,

5,118L4%er §001fmk, 5&@3,@@0;&325328 5,410 94, 63 4a1d7es, 5L 0y10R) $536,646,

b ve" formats
5 541&%9a5@§ﬁﬁét5:?17§é 284s2y00.PRk > %@e‘f%ﬁ%ﬁg@g‘]’ g%égﬁéﬁa? pYa.452,
s, 814Cm CEGR @3’1 Vd, 3(5'5 @42@@&‘%&@1 hRbw BSvitstanit 1Gay bé hoddiedfor use in
anal oque of anal yte. Thus, the Iabelggwﬁ;ggf N
distingmighel & deigetion Pﬁ@“&tﬁdP §FRAYEE i miflEibsmplg in Pat. Nos.
4,703, Bqtsbesg"seé%atsﬁzfea@%si,la,/seszﬁmyxfd @67 rypi cal ly
Gsed tor "detection of analytés such as haptens each

(001473 Pit§0a1R6 'cBﬂvéml'&Qyﬂbea%agHQhPﬁpﬁmﬁeé}ﬁoﬂ d'éhini{Je Q8ihY a single test

one anti body nol ecul e es of conpet|t|ve
strip bymstalishing sepevite eeicetion 20058 st farisash pRalyjes Disgamithingbetween

d]fferé g%-gﬂ)gg% %nob%%b%ﬁrﬂ;lrsﬁédt a?smél \Aﬁ‘f&e&gégél?%t%}?%{grﬁséut he same

label lire thei different Hefeetiantdnest yxswlrr&foe muftipletanalyigssap e aﬁwmphshed
Vari o r device configurations - 38 -
with %%g% §§6’Y‘T_D§(‘3ﬂﬁﬁd%%‘§537 land/or assay formats are
sp descri bed . ‘0 antibodi
oo T e Pt o s
prodwded jin &Es@oﬁse]lﬁéthélﬁfbsermel\zﬁlanngerstthal are pathogénigpeforeign to the
i.ncorporate ntheir entiret r I Y
orgarifigy dHF groo et bRt o Thbn Rl R eb S ptpipdine
with bR ddher, th@ecewecaa;smgcat}s glafy spémﬁc nceetibh emgchamisinbali regy be used to

detergnln?é: lh%%%gseggé 8} Qon%%ntrakl]non ol}cigat b3 E‘t?cu?ar antigen in a test sample.

-34 -
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into a mcrofhiidic device. The device is a
m crofluidic fl ow system capabl e of binding one or
woroog/osn1ad yt es. The bound anal ytes may be di r eR€1/¥S2007/002491

anal yzed on the device or be renoved fromthe device,

e.g., for further analysis or processing.

Alternatively, analytes not bound to the device may be

collected, e.g., for further processing or analysis.

[00161] An exenplary device is a flow apparatus having

a flat-plate channel through which a sanple floms

such a device is described in U S Patent %
[00149]5Sudnarters! Bayy devipgarsualhy SUBPISSS &8ROI IB%‘“HF!“& @PB9na ly
supporgéncﬁly%%ﬁl?cp I%Q{ejria? rIX §%56£¥ ﬂ?ébcﬁ'@ﬁé ?ﬁ%mfb%ﬁ:ema§ lHéI hl@d?e @Um any of a

punp tJ perfuse a samép g
varietyt Mmu@hatshhrqmgh vdficha diuid Weapalde ofparsingp ﬁlp@wgnple 'the materials

used t o%e l?ogos kno ralngntl m@lru%l ebrﬁ)tqlmlté@/t%dnamral synthetic, or

APEes |ona rely on an array
naturanfl osturtiaf uiAerials than ar@kgmﬂmacélbr madsﬁe;dt slomq@mﬂﬂﬁacmdes (e-g.

cellulqEn RGERTIG SIS FOET FIprtilone S yBiybe i oR B EEREBE: acctate and
nitrocdild1 HRY i tRerGal foasaiclysthiyignAliyiunypolyvinylidéhe ﬂuonde (PVDF);

el ectroplating, _electroformn pho olhth gég a,
polye%t%raeﬂywnysﬁweflbﬁ? ;1gOTERBYs Y lﬁn YT ARy 9C 8‘?(13}3 B
diatorhRleGhd hrthC M%S(ﬁ‘dl,or IR lih Y BantiB ey difide® nslitegal umformly dispersed

I nj ection nol ding, and nlcronachlnln t he natF
in a pegos p@mﬁ JatEr.onth peh@ssesuedds vinl chloae, yny Ehibride-propylene

copol)ﬁﬁgxu cﬁl%%dg eXhfeSe@le dpBlLRESEBth, bBHEM LMy cCurring (e.g.,
cr|t| al ong as the method results in |ar

ge
cotton) aae Syhetis (St Lmy1o0 OFTSOR OIS Aeleys Bis Eel, aghrose, dextran,
and gel?téxgd o?}ﬁ?ﬁ% ﬁ[rg§ sHEd QQQO] 1ahgias!! 'ild'tﬂe ﬁké 3h PR PHfticake

ructur e ranged lose proximty
embodimeagthe pmkves mecmtpmod wcfermai from rutramiblll@e mﬁ@rmﬂyeawr sulfone

mater{ags E%H@ Vyieé#} 3’ h%t ﬂ)e t«f-:rr‘lif? b prot‘ah}lgs%" ﬁ’!et]*éksdtotxﬁ CaQ:}H esters of

I Cl ency cap turil I Ng ana
cellulbsh eﬂhh&d'nﬁﬁ' ag ﬁi’tt‘ooalluldse akoap,t orraenmeﬂeastef Oﬁ&ﬁﬂﬂ: adi Idemdmél@r acids,

ced siructures are de,_of any nunber
such %?fa?‘y?gfl%%‘i‘ ex SalF%"mEf) ﬁ@F‘ d@’b} éarém WORse are, but

ded to b ed to, ef n
001 igPorirEreanatpseerny reRe Bt Subrihl pif Blheda upstream or
downRgdaebhihleeag/ dekcaphbhabita ,zoﬁésy nanewetl knaimvni mghe art, the absorbent

pol ymers such as ene,
pad iy e PIBAOHPE SBTAR BB Py S A rokeh g rane. [n
some %H‘tﬁbhhﬁerﬁé"a‘ﬁﬁ&‘b%nt%@ sy d@)@tktﬁﬂﬁidﬁ)}dﬁﬁbléﬁﬁﬁﬁ&ﬂlﬁsﬁamdgents (e.g.,
% acrylonitrile, chlorine. containin z% rs such
antibied). G5 cduranAL WBIEEaRedhs MosgaaEs o TR FERIGPreY
reageff3CaR Qis)é\ﬂerlﬁ&ﬁdg@@ 86 AVRE B streebPihe eI REN/YIEe bS c@lttbl zones, as

copol yners, Ilulosics and their esters, cellul ose
well asjip rsgmaéatefcloqmonﬂ%ts o6 adgiestioy sydtPmer s such as

i nylidenefluoride, polytetrafluoroethylene

ol yv
l001£¢ iéra‘mrms emberipentasemesyltable materiale habrsde Wi f form the
sampﬁzgflatdaih L,Bg a}’é'ﬁ%tiixrﬁﬂé‘d"toaﬁltﬁ%])’\ﬁbﬁq Y1808 pbtdig pangtthylene

ersul fone, pol yuref hanes, silicon containing
pads, pmﬂ)glms sflbsuﬁhela;sangol 7 dﬁm@ﬂh"ﬁeﬁmmf’é‘ may,algg &P{*ﬁaahone Or more

assayg}gtfga&mlléﬁt 2h t§ %ﬂpgxte%cgﬁgegﬁl% TP HbA Q:BQél)éHi‘Fy §tvta<!?1|e§ IEBl‘ije?eto The test

or am n e materi al s,” net al
sampﬁmmv@ssfraﬂnuhe Bmpl‘ecpald to reoRjuighteaud fthdtris phaged mewn@umcatwn with

one eeg rogﬁ;lr I t h ovgrang Lehh C‘? Sfopﬁéd %gl ﬁ&t&ﬂ%ﬁoﬁ@gwhlch a

aser, such
fluid @éscz@ﬁble)ﬁflpﬁﬁing a%berexmplebm mmasziansdlmlehu feengugate pad is formed

from gPass ?'rtggs K1t gou abte und%rsto&ﬂ%at cl;ltg c%%;susg%% pads may also be used in the
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t hrough the photomask abl ates an underlying nmateri al
formng channels in the material substrate- Sercel
wad 2007089783 ., SPI E Proceedi ngs, Vol. 998, ( SeptRoiEs2007/002491
1988). [00163] Cenerally, mcrofluidic devices can
conprise an inlet port to which the test sanple is
initially presented. Generally, the channels are
capillaries and provide transport of the test sanple
fromthe inlet port through the device, an array of
structures which provide a capture site, and a vent,
such as an exit port, which vents gases in the deV|ce
present mveukior. iPdw,maﬁY&%b ét S0TA AMREIM IR RERERS QT St drppgnoTeagents
RRNb 4 test
ey o s o BEBHTIER 2000 S SHAIAk o et
strip. forces. In addition, one or nore capillaries can be
used to bring the test sanple fromthe inlet port to
[00152]hé‘ocfhzahta&t éeteomnhl afitbe ptdsyncesnabsaneapf an aaglyte withigghe test
SamP}?—‘ld’\f\‘EQ‘ésr alécia?qﬂn prob 'sltxg%alif] é l'ije%ttgrtﬁesc é&%ﬂ@éa& RELAE YL EBined on

ure to drive
the cohjugitd phd awf:serﬂdtdmod@romsemm avmlahzif: fordringlimgawidh themmalyte as it

passeyiGrmabn i e Grah i cebv Ve BAEtR ePlifn il RYBY suid). Upon
blndm@vﬁ‘m th%QzInBl ytd) EhEhtBétiin @oblessthiyl Me.trseméﬁe Ilgsmslfg thee presence or

I nportant to_optimze copntact h ctur
absenag e amalyieTRE HFGCHD) BOHPREEY P BheLlor yor Geieg frd spiibration
of the tagk%ycﬂladi&%aﬁlv%%ﬁ%dflﬁ@ﬂb atvikved, SB@)aﬁﬁt@fﬁh&faﬂbm@oﬁe@ may be

bout 1 mllinmeter (nmm. The averag

apphed I rvedomiugpps padl foy upaiyOIRSHPR Beth ‘%S\getfcﬂﬂ’? PEPtbfé to facilitate

31mu1 ou-gQghﬁlqlﬁBH %& d@@)ﬁtl ] %&QS% SlihitfatiHg SacOhravis i |oﬂléﬁ created by
apes, | ncl udi ng di aern S exagons, circles,

Conveﬁqtmi essayicalibiation lsystemagle ghw?b be amiﬁ;rstf)%m%?f that the detection

probe an LY 0&151% c%ﬁgpaﬁgrg p&h)%s ?%zgr @eg%xp @Ectgemép bf 8aYattRNMEAY location

I mobi | i zed reagent can
of thebese@omi eedd not be apphed:twtab emtjligata prédhsthesrit shaud also be

underath% ﬂf gﬁ %ettec% AL r 54 la‘llr eorrgﬁe blratﬁ)% gﬁM)BéHCrga;' BE applied to the
same 8P@iffebcht aSnJ&ghﬂerjﬁdf efklexa-ﬁadveﬂﬁag@dettfzctg}mqtmhes gnd/or calibration
separ,at ed reagent, or coat nd d Qnso
probeg ppgheloed PR 36564 5 B aprit (st Tob dRampftdn seit
comai%d RésR@EViBed, BHENOAY Witk the agﬁhh flony d:}hmnslu Df aswsbar e
wel | known to those skilled in the art. In one

(00158 hRdbRThstatid¥s, it MAMIHd daired temgaify sheadatedtivni fyobésss some
mann o iy e sory e Bl ST i S, QBN She
detecﬁ'&‘{ bfb%%s fayteenddifie@ With derant dpebificrbinding nsqeisers th:at are adhered
bi ndi ng nmenbers. The nethods of detection ng%¥ 3. ember
theretofie Toximm gprigeed BrbSP-oIRAG ICIRING FREIRETS genqraily K reﬁ‘?ta m

ofas &ﬁ@ 'bnﬁn?é’f)eﬁf §¢. RRbldigtRnt MblRuRBIWHEE yne ciRhesidlocules
i nvol ve bi'nding of an enzyne which.can produce

a
chemmllwraed/% physieally TIOQWC@@"Q melgFele. 4/ dpian s f’PB\}&“"waC“VG
pecxﬁ@%ﬂﬁh | %ﬂl Hm%ef-ésxﬁgy irﬂ:lﬁctbear@i%\éhsc Baptehs, tafﬂﬁrrmi@ s@fibodies (prlmary or

nvent he Capl ary transportl ng he t est Sag)tl)ﬂ d
secorfdraum arhﬂecormplexesrtbmeoﬁ rin¢ludiag thase dpmmest yntecpmbimy PNA methods

or pe%tl %nhes hﬁ%{(tbég%mg %&656{{1&%1 @b gofyt!ﬁ)n@i Erﬁﬂﬂﬂtyea

ways Ccan - | ow for
recoxmuhhmtmreteuaqm amxtsret(e)sorafmgr@ﬂmt(@w@rqvm qsan@b@ﬁsa mixture of an

antlbgﬁ%lalv{n %tgg% #%g:rsﬁcobmiﬁlj?& REHB&EE Cfhe {etﬁwﬁe B]fepg}gtf‘ohRJf%uch

e test site
antibodies and their sultablhty for use as spec1ﬁc binding members are disclosed herein.

Other common specific binding pairs include but are not limited to, biotin and avidin (or
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preferred enbodi nents, the nultiple anal ytes
(different influenza subtypes) are determ ned in the
W e®y/08ke93 ces. [ 00168] The al ternate pat hways PEFUS2007/002491

i nclude areas for m xing of reagents with test

sanpl es. For exanple, chanbers can be used as areas of

reagent addition hi addition, trapping devices may be

included in the device pathway so as to renove fluid

constituents above a certain size. For exanple, the

devi ces of the present invention can include

separators .,.to se rat sma or, serumfr
derivaligs BerAAgh BioH Ui ERN B Ty G B g ementary

nucleo%id%ts%as&ceQ(;ﬁé!%dfﬁ%tp%b@éncp@@tm@wacmdm flquetces@lskd in DNA
aggl utinating agent applied to its surface. The matri
hybridizaiiog dseaysitadetect hitarert NYENFIcasId pRAVERE). $nRIFEentary peptide

sequex%erslfﬁélﬂg%% thoddGofredl B ARENEdn® niethddd Ceffdipdranll re@gtor molecules,
ome entrapped in the i nterstices of the
honnqmtzmdmmphe binding protdin| qnymp sothctass pnd ersgymesy gfAySIe inhibitors

I asrm SS t hr & 88mBYs that
and &3 a%’ pu{%Hth Py uc%ﬁhﬁ%gérlt?s %?9 ﬁ devi ce, ~ 0
are anhlo‘,g},s oE"ﬂie oﬂi@nalzhpeaﬁp (hﬁﬂimg niwerbebyl’a:@mlnetee hylerivative or fragment
i nc orat ed ref erence. 69] CN%
Ofthe?ﬂélyé%tllebﬁla@?\% MAE T4 enﬁ onS ockzirﬁg gt ISE% FQSQMQLP itope in
comnEhapite thd shabé.omat ed i munocheni stry anal yzers. To
facilitate automation of the nmethods of this invention

foo1sap Ctntcﬂxerdi'xﬁiwal&néﬂitefdrlinmaﬁaauﬂxé fhiidreontainGagpthe test aampbada}’els to the
c;onju!ﬁ%ﬁ%gfl1 W f)rgrt SS & gfmitxgé %nh%\étee%l!:)r? Bror{)ag mboecli&é)ciJ QI ﬁ a sp8c1ﬁc

bindifZRRAMRY Qﬂf&ﬁmg&ﬁﬁﬁx&e{ Mst]e 'd%ltzdyrbﬁghte pad) 1bEn fluid
coupl ed to such nmagnetic be '%6 SI n rm% %r éy ate
comngyaFation] veith BEHEPETY) RErave? Ceﬁ'é’ °S FtAY TP {ropy e conjug

pad t&QﬁEt%ghM B&K@%@&nt Hh @R 31884 mehibeane. LalkanSuety soultipleXdetection
and rabbit antlbodytoata@%gt protein, or by
Zonesm?mr’(@ wiliysd byodrgarpereting eaidbadjeraipesidis fox diktersa aptlgfrnﬁc,(e g

differ din‘ﬁ(&gx?zl f‘dsyor%ﬁlépgﬁt n€ ﬁroﬁ{ nt M ddrogyirhhe r”ﬁ{eQietectlon

erna an age suc ut ar al dehydé coul
zone(b)amas @dnfam axcnnmbbthtzb@' reagen] thaigs 86@&1@1113994133& CPfkaﬁylflgc? chemical

or phﬂséfﬁ ogﬁ %}Pv e ana :ﬁan/&bé ecflér(éo (]ee% complexes of the analyte

& 2Chdpl i'hg age s can | ncl Ude organi c
with therjecitrida pS(bh?ElS) as sdnhe @H@dﬁﬁ@nt%ah@mégcmld@sbe a biological reagent,

B

may RcRidel b@chrauboliritedito, ﬁﬁugmlsahaiﬁmss yxﬁﬂmﬂhﬂsspltoltmn AGS: G, avidin,

180, RTM . Aut rrated ch | um nescenpce S aver. .
strep @iy i PV R JETOE i NBAeYen L EsY Blogical
reagenfiCard Ghpibl ASBhind 813 1BlthiSarftste amtl/oAl: cohBifletis dByls¢ amlyte with the
- and ACS.: CENTAUR-RTM System. The ACS:1 80. RTM
detecﬂﬁ?é’ﬁ%“?eéd | mmunoassay Syst em i s descri bed i n Dudl ey,
Adin. | mTunoas

J.
IOOIﬁﬁleTby%qréﬁg%%%ef&mﬁ REfAY bloding fies froint SEE R p O el

compl& ATRORRLE MsRAELd, ﬂle&ﬁla(ﬁé@ku@ﬁas%ﬁklbddﬁﬁm&gémg&nt‘r&ve two
The ACS: 180 system acconnopdat es_ bot h }Cb@n‘%) 1 iti ib
bindigg sifesh ¢ randreadnppherietsniian 2885k ongRb ‘é‘étﬂ% %ﬁ&’s fheccupied by

the sPEERE bt AMERITRE Sfkhe EBMpAxad bBEbed SHEWBY & BR-fEdeafiAlding site of the

analyte may bind to the immobilized reagent. Upon being bound to the immobilized reagent,

the complexed probes form a new ternary sandwich complex.

[00156] The detection or test zone(s) may generally provide any number of distinct

detection regions so that a user may better determine the presence of a particular analyte
.37 -
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paramagnetic particles that maxim ze the avail abl e

surface area, and provide a neans of rapid nmagnetic
wa@epanst7sdn of bound tracer from unbound tracePCTHS190U002491

centrifugation. Reagents can be added sinultaneously

or sequentially. OQher tags, such as an enzymatic tag,

can be used in place of a chem | um nescent | abel, such

as, acridiniumester. Lum nescent signals would

preferably be detected by a | um nomster. Al so

preferred is the Bayer Inmmuno |. | mmunoassay

System O her exenplary automat ed deV| ces that can

withinretasti saynpdel disch degion py/fcopiain e sagRats oF F1ay cAgtain Sitferent

reage i ?}gthgiﬁg%gulgxg% %%%@%Lg@ﬁe)%%@@%e H[E‘t%%ﬂ%dgfbr}lég§ may include
two oxanoﬂdthstum’t‘detlhcm tegicnst(e-gi. hies alotn etk The driestion ragipns may be

dlSpOSﬁg?l/Ite ﬁlt :Afg» glteelr{ Q&?&R %ﬁ{l&qs Eﬁﬂs?arﬂﬂllé?%@ﬁﬁai%glar to the flow of

or m nrmunoa
the test Bampiel throu@lthe asamhlwdmb,as s@megpmbqghmeetg)thg dgtectlon regions

ted, fo d
may bgﬁgpage m%el n Ucfg?es a2 Z;E;tg&g& ?ﬂ%tgt%ﬁt\?\é}slﬁpdgé@éég@ the flow
ofthe'f&dblérﬁpl(e&hﬁ)ughtth@as&@jr Hevied. a nulti-well assay plate).

Mul ti-well assay plates may include several elenents
[00157]n qh JinePasdsthearaiiblae Mayphlad definpa cantpdﬂa?toae it tsheorwn) that

gives érrgea%w?t"éé SR TgBeeSsa SIS RRAPSHY o & Siea e control
zone c&t8iatanlif@lotsRAsdaeh st &at is éen%railyﬁ%ﬁ&ﬂe 89 Gorming
/LEGAL 29 9537. 1conductive through-hol e 0 bes.
a chergicatand/erphyypicb hprd Vithgradss oz Math {hedeaseatnaghiligd on the pro

Some%%l{??fe%%f sﬁglbf‘e%g¥r§§ mcﬂﬂ%abfutr £2980LiMitedns) antgads fléﬁtékgs
ngs or |ab&l's. The wells of the plates may

antibadéds, pedeibyA 00 Gegvidin, SHEPtBYin Seesmdantntibaiies: qenrlgxes
thereofh fq Jlﬁﬁién 1f]mtag %l)sgl vl st QP BNz §hHBEs hoiEbivd disal Yhatédifls for the

ottom can be affixed to the plate top
contrdledohf ecag;tnt dFor lirystamlce,l in seosisimbedinents, thy contrrlzone reagent may also

mclu(feoegggx%n Ef'%él lSPC ﬁ%([,%lgesdgasoow P ?mr@ftom@;gytﬁleb probes.
Becam%@ﬁéageﬂmt tlﬁmahe;rol cf)neme Ithy andifmfoc penbies rassigial dpryns regardless

of whg%%? p&rﬁ%?ﬁghs pr%%%l € colﬁ;ggg at ; %3 Pgé?ned ?t any location along

the meinbt 81 Bt BprefetablBpositicaicd ﬁjpetde&tﬂlﬁmm ﬂ‘ErdeseOObn zhee.
i nvention are nul ti-well assay plates that use

[00158!1 dvsﬁéxys formatkangy Berhised-toedst fgal the prdsencenirsbbacetoign analyte

unbe si ze, shape and .cqnfi atLo f the, a
using {B¢ pesay SR eECh M LeAMPRAImE TR Ao YR &5"3‘1’ {3 btmat is
utilizéd® Qﬁheﬁé@r@@@@oﬁ\ﬁich S&h(ﬁﬁleﬁn’cyﬂﬂ dsba)tsl‘zﬁ*e desdribed bafl. gqudnt Nos.

wo- di mensj onal arra O her S i.ncl ude

4,165 AP oL B O TR S DTGl rein

their éﬁﬂe%ré@ﬂehc@lﬁ&e@@ for%llq:fl.\@?&déls Vin ddagiose bihr forthaey, such as
mber's have at | east one first el ectrode

"compﬁtetevqfi dprmais. mREAlsphe viilidethdp @ oParRbiiyp A% e 1abslqd prgbe is

geneﬁﬁ% gﬂjr?ga%ewﬁﬁﬁ?ﬁ%&h@&taf R4€entRar &y, Of Hﬂaﬁﬂo@feﬁcfi?ﬂfe&ﬁhalyte
nts, the wells and/or chambérs have at Jaﬁ&
Thuspihe laleiéd prpbelcenipetsd avithibe ppelyia eldnterest &rihe ayailahis rgagent.

Comg{tﬁfv%ra%g%)é 2& @gn%ﬂﬁll HO8 r@ldetRBsh o‘P ﬁﬁal% @{1&{ as haptens, each hapten

ctro to a artlcu ardv re erre
beingomboavatemtandwapkbln gf bindingt Q;}-ly and anidhn ydﬁg]epyle Examples of

compgﬁ&e%?nqgﬁlg%ses%t rdggi.%és eré%eé QAERQT AL EFhtkAnGod h@3‘5’@0|1 St? Deutsch

€ assa ates ‘are preferably f
et al. MtMM;Mad) $iothe acdi5)268 SGﬁ(bd) Bﬁlbdﬂyr et[adQwhkh mpmmrated herein

in thfeﬁ gwbr ﬁ%%?]g eregtlg ?or a rgoskég J\/Qﬁ!)ﬁjsd(ﬁﬂexj cﬂev%l Joﬁﬁ gurations
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assay domai ns of an assay nodule (e.g., in the wells
of a nulti-well assay plate). For exanple, assay
w0 e@gesn7s3 i ncl udi ng anti bodies to different inP¢T/ESDA7/002491
virus or different epitopes of an influenza virus
pol ypeptide can be utilized in different regions of
the mcrotiter palte(s). These assay reagents may be
i mmobi li zed or placed on one or nore of the surfaces
of a well and/or chanber (preferably on the surface of
an el ectrode, nost preferably a working el ectrode) and
may be immobilized or placed_in one aor. nore distin

and/orassrayforontaiansalse dgseribad pabee Miatert Al a3 efS4tedgate cotal;
US. Pat%ﬂﬁlg" | § %963 E‘ té?gﬁ/ &al ”Qﬁ@é%@&fz%f%é Medlick epl. |wﬁﬂ?:ﬂ/a%

prefera on’wor ki ng” el ectrodes and/
incorpomtiat leareial ie theip detiretyinstefgrerdethatsts fos r@llmaﬁrg

el ectrodes). The assay reagents may al so be cont ai ned
[0015%9r MIGROFEBIDLY DIEMIGESSs wi thin the well and/or

chanmber. For exanple, patterned dielectric materials
[0016018Yn sené hsyecty of the alviendor, lantibgdies digclesed herein can be incorporated

/LE 12989537,
o & FHCREBAPRRGCEt TP, B A AR A ot Qe Apag BFBining one
or moR halRes Ulle: lbmmdrmmtgemaay be dsstawsal@bﬁd!d@lnéue devigsenbe

rcmovga?élrrpa}ea 4 ege? r&?gb Lf%gﬁ;&her Lrtlallgs\élse lcnl' ro%gs%}/rl% /@‘lﬁrj&f&%té\%eg)?;mwytes
not boand it@iHe devidimen bt astiscted, elgedbr further pma:nsmﬂxg)osaxfabrsis.
contacting the assay nodul es; nechanisns to transport

[001 61T}J | Axt emﬂnbla@swcem@ dules apmaxuahdvmga fbft-pldie clapmal threngh

which PRI AST: St A< SR o Lo BN ST} 5 metes

can trafe} @to Bl éﬁ&h&ié%éemﬁ\tbﬂ)}p@@h@ﬂ&iapﬂlaw 6sdy amdctivet force, such as by
el ectri cal contacts; nechanisns . to tr

ck an (% %tl é Oth
an infhgjeny p@mp(te pgrfué% sePplvos & Blaode fuavatuthe ERISTQ B er
£6b & MicRiRidt dedit
pumpﬁ%rcfn%gg anot éﬁq}%%fr@?gadl érjlgﬁg?gtgher lgl de of ? ees i
optiomglligtrel yorn am@tma)eg)f stordtures it the devisn dorrqnalyte ﬁ%féhrén?féﬁ%tﬂf%ur es can
be magalf)e aexlra%c / bféxlocgs%gg Hd‘ﬁ{ﬁs bh?n&q% t&P 10 BE&GiHY, eB6&ing,

ces O ctri ca energy or I nduci ng | um nescence
thhompﬂe@mwfesnuwldbﬁpmugg (L 454), clestoplatingselgetepforming,

photoﬁg%a}ﬂﬁme n&JaOtO 182 {7 eI rhm pg@fs@a{r}f ?m'ﬁm/r%d ?&%9 désglgh P’lg(ﬂdmg, casting,

ore, S nove a str te one
reactioh 1richEtﬁ)rﬁﬁSH}jngmd]ﬂ:bm felding, ranH thicwehachpiing ¢he material. As will be

underg{ogahtgft 6%%?%% %tﬂg?%?r at ua%upa%rg g'y acpev?(%? %g?lllé/ erg e%t ﬂ{vreﬂ’éf& are not

arrays o
cntlcél@%@ameﬁﬁﬁﬁb@ edsaltsm(ler@ qmﬁﬁﬁxmsﬁarmﬁ))nm mmm devices.

Thes et ect or ow th r
Fortheqg; il e gt & T3 SRR AT %ﬁﬁﬁﬁer%&%%ﬁ dfranged in
close %‘réﬁihﬁ@r’c@ QRUéEt pthp ﬂbdtléb nd¥ge chdigelsnThe satrywahannels allow
patial distribution of Ii ht e d fro¥1 an Ivte and/or
analyf G @ifF9RAD theeflpid tgingryrio @ © e{ BEFPPy P! FARuring analyt

labellRB P Rhtis A8 BatiRf gicabl y rreasure light fromone or
nore sectors of an assay nodule, preferably a

[0016@1' The Wakd pRASBYd ﬁhﬂ:tt@res i prefeabdyhndi BF ahg numbseet palymeric
onprises a group of wells (land/or chanbergé}nug%§%1n% h
matexials viechdoh emane t‘a@ﬁ@@ﬁ% nt nehigtenderhip Mty possuch as
HO e hti
R P e e e i e A
containihg polyshdrs phekt &9 polysiyispefserrepepceripaiiilee®S, a sect or

acrylonitrilebutadienestyrene, polycarbonate, acrylic polymers such as

polymethylmethacrylate and poly acrylonitrile, chlorine containing polymers such as

.39.
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conprises between 4 percent and 50 percent of the
wells of a multi-well plate. In especially preferred
wepdomsatent s, nulti-well assay plates are di vi PEUS20T002491
col umar sectors (each sector having one row or colum
of wells) or square sectors (e.g., a standard sized
multiwel |l plate can be divided into six square sectors
of equal size). In sone enbodi nments, a sector may
conprise one or nore wells with nore than one fluid
contai nnment region within the wells. The apparat us,
preferably, is adapted to_sequentially_ induce ECL in
polyviaylghlorids end eabivimilifenedienide, pegtalihagprrobamers apg cePolymeTs,

. i | ine-cofithining polymers such as
Cellulo%%%g? gg%%%é&%f%%%%%ﬁ%[%%%? 9] The a% p<e_1ry<'§1rtl us may
polyviayKdeniefloorigm peletn brwpetbrlens modyamdes PRPITIS: t o

onh,ral .certai i | 1 i ' :

e bW e S e e S g

polyethbesiond, polyprabasspsibcamcbrtaningtpol gnensypuele as plel ydmngtipdsiloxane.

aratuys, or may resi.de in r I [ t;hat

tn s BRI ARG B PR IRAF Bplicodriah g, GRS AR%r ifates of the

aboveGRdtaeat i aes) foilk 00A8AY almiBRANKS/ HeIRFXEE S 848 tijctdlndeposited
various aspects of the inventian evi.ces

on the; 3hoye B@F%ﬂ%ﬁ)ﬁ‘n gs Mt as a%?ﬁ FE?"HHF?“S%E S'EP one such method, a laser,

such BRhiextidruSRz danvbé UScdadtiiladiaesa pRompmasie s@ timu tedight drat passes
menbrane. Varjous surfaces or nenbranes can Qrov{de a .

through the ghatogivsk alaiesodindsHyinggngtega! frﬁﬁi“?”@e apgels i the material

substtafBT8BIckI 7E6: QI SPIEPRS&LdinRE, Wbl bbE akepteniber, 188BRUS
conventional i nmunoassay devices. As such, menbranes

[0016SRIGEHEMIy it SAuRAE AEPIRBY datl ddhrRslanafleWpbit (AW hEMNhE Mt
regions that utilize inmunoreagents al]ow n

g .
sampleiis inatialreenntest. Generally, theslippnqlearg capijapenard groyidfdrapsport of
the te&%ﬁ%@kﬂﬁoﬂr{ﬁe e 1h¥bl§él'13tﬁ§ Hevic MAfrtRUSE SBUBREILBIER provide a
ne anes haV|ng In uenza VI(US antlgens or . .
captugrsitie; amf 4 verizauchias ug exiitpoblotihich tindpesesiin the devige dpaddition,

in turn.di.spased. [ .
B Y
sampkUndeteerit d]}mhglﬂ: ﬂltemv.vufyanheﬁ’mndmary dorchs Iapﬂé@mgdom more

...CO rnrsge o el I NC n (0]
L
AdditieHally| g & fotiapihites aa bousddapgait(tiestaugmmbajea of the device.

am nophenyl t hi oet her (APT aper i S verte
How iy SERT RS FOR PP Ve DTS <AL b EEAFTERTR I of or
in addi86n ¥ tdpigazYoreslet ect abl e | abel s) or hydrophilic

pol yvi nyl i dene difluoride (PVDF). -(avail able from
[0016¥} | Chaxties, arBictdatdd tstwedthsdjadent Sthecttres through which fluid can flow.

[ nitric acid es

"nitrocel |l yl ose” neant an e f
Both g SRS @0 FRHCUER AT AT ERTN & fRfHias oalG bétbeen the
structikd §19€a%l=:%¢ M{d)ilifﬁd: rAoleouleh. Ry @il yyiichleptir dfotky kchanrats rdnge from
esters of cellulose.

The. . por e si of nitrocellul ose
aboutBrRaRter () PR GO B et (s Pt Eiee 51 FiR channels
typicﬁRQHitngé floth 285uT002018, to RO gk ale)chaleddd ndytifcldde structures of

m’crons. However, other naterials are contenpl ate

g d
variowhshepeniacl RGBT FBORdRo BEXAERNS | HGISs o JEALES V1t hei gy tanges
i ) 1 .f1%n {8 nbhegE We d WRih §ypicall from 1 . pm

twlcﬁlﬁﬁgmfose web assenbly rrg‘gégxgof M I%i’pr]J%ar granges o
tol mimtrocel lulose roll lanm nated to a clear Ml ar

backing. I'n another enbodiment, the re%ion conprisin%
[0016ft Ingawbiiretl Bersipn{ ean be ecyplenglyios poy-cpyalgaideaipchsg ppie the surface
of théa BARQED Q]{ wt%E%tg WiHRR the &%ﬁle&%tana/%g b &s COIYeh S8 B be

materi a can inmopilize | atex or other )
applied as a time-released reagent, spatially separated reagent, or coated and dried onto the
- 40 -
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particles which carry a second reagent capabl e of
bi ndi ng specifically to an analyte, thereby defining a
wao e®y/ogose, for exanple, conpressed nyl on powdBCT/US2007/002491

fiber glass. In an occasional enbodi ment, the test

region is conprised of a material that is opague when

in adry state, and transparent when in a npi stened

state. - 4 5 - 62682-890I/LEGAL12989537. 1[00183] TEST

AND CONTRCL ZONES [00184] Devices can include

menbr anes/ surfaces conprising test and control zones,

constructed fromany of the materials _as |jsted abave
surface: Suck rehpigaes PiRjrens iopabilizeddeassat on iy TERFTLTe Hshidgown to
those si(?r[)er@ C}H efhd BeAILHIRGREithed!, thdBurh6Billizé@EHafents bit Aitiodies

enpodi nent, the test and control zones are conprised
disclosefl hetrin whinh targebinfiienza vicpeantigeps (g B3 APequent |y,

the term"test region" is utilized herein to refer Hp o
[00166] Thginsthads forutiizaes dedcesefithe Brasertdpkentionipyplye gpfgific binding
memb%r?s’tﬂl"él rr‘r?etﬁ&%fc%f@{ete%ﬂ@ﬁ ?‘nag] iﬂv?lgg‘?heemgmgm?ﬁtc%lér@?]ﬂﬁyhﬁﬂ as a

ilizes a ous matérial but 1 n sone enbodi nents

fluorescentpd yevirciecoharad paitiicle udliginetiyely hdstectioatragy wvelvedyndiag of an
treated with bl ockin nt,s that can bl ock the forces
enz elBﬁh 3%%@&?0? %?&f’ﬁegl I%lggllﬁ#tbus nature of bi bul ous
ranes. i tabl I i Loabudes HOUL BEsent
[0016@; ?%%oélnboﬁ Fn%?m%n%tfﬁ?%? 5’? {(yé chg\l/) ?%g&{s@rtu?n aYl’ibu m&ﬁ, \?\’hgﬁe
inventivl. ThE casilliy tranapeiting the tbsheamarflafrogr therinlek por branshes s

. a_ nupber det ergents,apnd pol yners

different, Bagﬁ’é‘y?’i fé{na}rhngﬁwgy é?rg"(? Hent &, aqdhtge ?Iﬁ%rélr ‘Egalﬂg%%s The

alterndtt bewaRs thie- Aliw éatradltipldedppue sitesrimdalzsy sineiltaneous
conpletely bl ocked with the bl ocking agent to r, 17

deterryiBmRaRI RRTeF a6 OF AEtoun] LRI Ay e LA Fog gt a g 1

preferféaeen_%meﬁts,%é ehSplcn8RNésS@UBS et ihB6énzdQubBPes)ardidetermined
mul tiple test and control zones. [00185] The test

in the tesgdovicgfener al | y i ncl udes one or nore control zone

that is useful to verify that the sanple flowis_%s i
[00168k Jhstabigrnatmpahyrys ¢ iWEtE areas feRIXiRmpf foagenys with test samples.

For eﬁ%gl%ﬁhﬁb‘é}s%ﬁ RetusE@HE ARad BAteaSSi QAIBE! Wleadiabn, trapping
I'mobi ['1 zed menber of a specific binding pair which

devicesenay be icludled i disedavicerathvay s¢ anigermove .*J?%conshmems above a

certairg g%?%o%%m%iﬂ?ﬁﬂé JRMes otfl?ﬁﬁf bt G eRtiof @M fRludeQRparators, e.g.,

ains an authentic sanple of the analyte of .
to sepanit@plasmha ooseramf fragnemele biende 5t examnlpi amatirodf vdrephilic

. ohe t e of. e SARN in. face.
e U8Bl FRERSI | PR P S g s s
The nis@tik cauld beqidaedlin Hendsyicearderidrdo tabstiustires dderred hlgod cells in

und to an,anal vte of intergst. w ]/ ' A.he
the wigle hioed PSRt orRippb B f BRlinibsticct Je B MhilTE
substdrtiallf®lssddelldteezsenan or planot pwssesahivogh teanatrixnand is transported

control line contains antifhody that. d cifd .
by caglogy HSH DB Pt e IRt BT TR0 52, 0% ig hereby
compl&I§lifchrpagaly.refoperaeer ati on, a | abel ed reagent is
restrained in each of the one or nore control zones,
[OOI@EGAUMMAHHEX) or all the analytes of interest are
absent fromthe test sanple. [00186] In sone
[00179YDPEE AR I¥oTies DT thi6 irueppon tc/Sn ba ret?dgmdglstgq pasutemated
. regi ons conpri si nti.gen/ anti body: bi ndi.n J X :
iR SUHREVERR o ARG GRS g invention and
to reduBe the tuBHGHR tirf¥,ad capthireGinfibodein! drCiatmedoaleyl Ffahisdhvention may
l'i nes). For exanple, the antigen-binding matrix areas
be cogplsgde BBt OPAUSISH d support di pstick which may be
made of materials such as plastic
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or Mylar. Through the use of this invention, it is

possible to detect nultiple anti-subtype H5 - 46 -
wWG208288BSD1 / LEGAL! 2989537. 1AV anti bodi es i PCHUS2007/002491

single test through the incorporation of nultiple

matri x squares each containing different specific

antigens at various positions on a single test strip,

or on a single solid phase support dipstick. [00187]

I'n various embodi ments, a device conprising antibodies

of the invention to be utilized in an i munoassay can

be included in a kit. The kit is fornulated to contai

[0017X|hAntibeds sar e papipshiosurhmagnetipheads | using GRE LY available

r{géwl RSk Wil BeflcoatEDhibdaBY fFd D8inkl, dnc., Lake
tGChmi sti CK ané’ggl?a a;atelreagcéonats utilized theg"vr\]nth a

SuccedsaNeYaﬂUSAbwdd@bblé enidppdptiioctiarget prm@}m o5 esing M-450
Tosylacgg%teg %ﬁ\%]p@ ﬁf i %ntlp nd. I}ﬁd %8§Q¥n J%Hlitngrél relevant antibody

or ‘any conven device wth
theretd. hﬁateme«m rayl algemgsanh 8s gﬁwa@@hmlﬁ eovtlﬁ bousl fr gpvalenily

t he, di v
courifls BGEAET Bl RO OBRL kB Ul Bepresave
couplinR 8884€ cAf inehidel o2 pHrAs caﬂpbumlsbmyb as tlnéésmmzarqunugdes

( ., H5 AV anti bo qu irus a
succm{rg;(% estarg; dé]ﬁ?cfyéx@ﬁtfs,l g‘il\{l)ﬁ agddm S5 fhz Inﬁ%fuﬁ/ a%x%methylene
diamifidi Ckly ascertained. Such kits woul d be suitable for

use by experts and |lay persons alike. The use of the

[0017Pf &5 ghferéd aﬂtﬁﬂlﬁf&ﬂhﬁﬂnﬁﬂdaksa@@ym&n ismsae AQS: d38.RTN ofbiomated
I agnosi s of influenza virus . 0. ?@\% cﬂ‘}/ldM

Chemﬂ}lmm@%ﬂf@ﬁyﬁe&b@ayﬁf CrReporating J?ﬁ%%% editeld, Mass.

(USA?%.él\iamgQ&é@ﬂ SEPIRAY 8lstEhiiaGs: 1es8E m@hq ak:iﬂ ogesi t al

b, nasal aspirate, &lfnal fluid, 00188]y n ;
CENEBAGRAST Ve ysigryehhe AlSabig ET%a%‘étO% MEHGIETAY R SHHM 18

descn\)ga ﬂludfegoﬁ’ Se‘f' Efn. Sy 74 SZ)t 93*(8&1&’191%1" ®991). The system

ar r acle to which is ad he speci men
uses chamﬂlummmmttlhlselpas fragers and aatamgn%tm%@léﬂ(ﬁl\i%@s sohd-phase

i T et

assay@mn@anaa/aambf thediaps aonauthmattidpThe ACS THR ushispeiciazksized

then.re and entl wash f
paramagneic P%FE@ {hat IE" gy VEY 1%?%% e . \%%aesa h*'S0 utg TR
rapid ﬂ{afigﬁeﬁic b@a@dﬂ%hﬁ'fbohﬂ@ &aeﬂfﬁdm rinbguind gidey wdibout exhtrifugation.

Reagends c{]ql-]tgg a £ L e?ﬂ%ﬁo&gg&%%nlé] gxgh ézig%,eélog%ls fan %nzymatlc tag,
can bé G%&ﬁq{lﬁ& 6& @He&ﬂldnﬂﬁew&ﬂsnbat m A3l aca-iﬁimlnﬁr esseti Laimhresscent

stick % gen rem)ve(l}lfro % heBa or
Slglia@éwﬂéﬁa?fﬁaﬁ&ﬂ dpeied BY adHEMRAMEEY Al Breé%ﬁet i
Immdi\f%SﬁTﬁzp | Hnh Hbasdy By sty akr é}(dﬁh’ﬁlﬁ@&m‘tﬁﬁﬂe& dbut:emhat um be
pstick is‘apl aced in a final tube

readﬂcfmdemgéﬁ pSebTT FOTEPe SR SE A USRS i ention are set forth

1nU§Olj’é1!%ﬂt%os A OSbing i@Rctinn can be assessed by
sinmple visual conparison of the control (upper spot)

(0014t Ih A{Mn QR ddHBeilt, SMREnfRRALA ant'iﬁodi(ﬂ‘ﬁ)fﬂﬁé irivieidl@ms{‘mi be
i's darker than the control, then the tes

incorperatriddatasn prematedanulitucl ﬁk’f\}f?@@ GRS SPEBEYFREfpds: The
mu1t1b\9%5'lg QSstag hdud & \ﬁq ﬁ]é(tegue[rb faﬂ&‘ﬂeél BTN Muhiresédrbbased assays

strates col or reaction product
insidabn¢ bemengwells ohéwerrbpymf %Hwémmlleaﬁs@a@priaﬁ (e8n thypglls of a

multl-%%gseaplgba S%e M\%tlo\t/ pgéégg g?z{t& rglh%ec b Cfl Je'v@x% elements including, for

n can e re
ex am(f»% &2}1&9@0;1/ al fE3Ablott288 9587, \&pﬂ(@mg gly:cﬂrmscg{qnﬁﬂg efqedrodes,

refer ?efq%r@d]g% Rt Qteclztpxg gr'xa?én a8 Jolct GG B B 38R &1 kbR ecBbAs,
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inlufenza virus (e.g., H5 antigen). The technol ogy

i ncorporates well known ELI SA techni ques, as al so
waele@chgsssl herein. [00189] It is understood thedT/Ukm®07/002491

sel ection of appropriate enzynmes and substrates and

t he appropriate reaction conditions would be known to

one skilled in the art. These enzynes renmin active

after being conjugated to i nmunogl obulin nol ecul es.

Each enzyne-substrate pair reacts chenmically to

generate a colored reaction product. In addition there

are alternative conjugates in which the enzyne a
conductivgbroneb-heles denthcalbriongetten thaelsetradesd ptagt Rifaces,

adhempéé l«l{sﬁg? nog PR %c‘&hﬂilh%%lh%elg PEheSRAWS tBOPlates may

9 react to rmt col ored reaction
be deﬁped) ty ¢xbleaﬁn elne plate tapf thajiinner pallsfof &ee holptinche Blstg top magdefine

the waF6 Bﬁgtf]t vgf&i h&, Lpflgtee%%gggl %a?) btel'lﬁﬁ§9<?ﬁ t?x@?)lfﬂ@ tdpA@&er directly or in

di f
combimdticnbeith eﬁiea mbn@enmta) adnph eelo/&ﬁis e pastoan b§theeydbned
for a panel of different virus types or subtypes. One
[00174]f Takimhdltiiwelhagsayondddlesiicer, plaies) nndahave apsmugibgr of wells and/or

o B 5B O SRS L BN RRp mocs

of a vdriety bfjdifferekinatbrials. GRrefead&d eﬁdmdxrih&ﬁg pf t}{eﬁﬁi@nﬂonAFM\dBl-well

[.0019 Ant i bodi es qf the nve S
assay PIRIEAF4) W58 Ry e OLE v g7 LRI el s flac, shape
and c&:ﬁ@ﬁ%ﬂl&f tﬁ@bm&d@mewbemampm dRandadsormas hruﬂimdtg96— 384-,
i on_of one or nore |nflueqéﬁ-V|r%§F%rot Other
1536- @@d 66001%“ Ratess wish theop elpran figrregindyor F?lﬁléﬂféi’ays
forma%é' 151:1%d@91 fb,tho&})éu | oAV SATER! Fell 3HE bRy TodswEIlahdid844 well plates.
nbodi men wherein antibodi es are displayed.in an

Preferalplwaghemupaaend(mhae@ﬁxsa;ang aplepgrongfirrtdeitde gregyated therein,
and mbﬁéf’ ]ig:%}"er%&tajl Rickiak fa?feﬁﬁ%n%'séé&ﬁi%lédi%eaﬁcéﬁrbﬁ@ to preferred

enza subtypes (e.g., AlV). In other enbodi nents
embodintentsp theewelbnand/ar gamberschays i 1ot ougewoRing %l?@!é{debmorporated
3 P V&Bcording t
therel yep{nce?gef{e[r%%g g&? #élﬁéeeﬁtqgﬁst SAL LORGeLEe@rdileY RBcor 1fng oa

et a urther enbodi nent
partlchllaﬂylpwﬁenbd @mbotiieerdy wagkmg, canntebantd, @ptiosstys refepnge electrodes

! u
are m«acrrgg?aé% m’tck ﬁl% weahspan.lé/oall c'hgx¥1b81fs PRL 8&92 Rgart%s?eﬂtg Egefélﬁbly flat, but

nown re on the porti
may abdtlisd cuated Guotfface mhereln (1) each patch conpri ses
anti bodies i mobilized on the substrate, wherein said
[00178tNibaglives opf: on nyire essap atagentmeay bp iislusdedfin BieHd, ghgmipers and/or

arthuI r viral pr.essi.o f
sy BB o35 L ARLE o I G o
examﬁllel Asshi eeapen@\inclodipg Iaﬁﬁ’BochesplloLﬂ'lﬁfbrdny irgfuedzd ﬁeumrtdxffer ent

L T
titer Iﬁ[t@@y Cthesé &%V&Bégehﬁ&ﬁ@f)e uﬁﬂhobﬂ&bd 3 pl‘aee«h on soe br mereaef the

ant-viral anti bod The, ant i.bodi.es ﬁ_ . most
surfagsp of &) JLeR SEHicr (PTERREY PP IBE S RRE SpTeeede oF

prefefaBB 2Woai ng%’lédﬁ%ﬂeﬁdrfd&ﬁﬁﬂ’ Ve ﬁﬁnﬂoBﬂizk&@k lpYaced in enesdr more distinct

cases, the array wll rise at |lea bout ten
assaypi@m@ss(c B n BABEPLFO GEREHHITOREepT B o More surfaces of

a welp ccl'?a%x l!)x%?e?ﬁbl? B %orﬁglgcb?&&ﬁﬂ%s allld}'oﬁccﬂﬁitérlmdtr@ﬂbsy most
nmbodi ment t he array rlsesg
prefe@bbupn mklpgtqicﬁ:ér@deq)nﬂafp 25AN gta'g@éts may also be contamed or localized

by features within the well and/or chamber. For example, patterned dielectric materials may

confine or localize fluids.
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preferred enbodi nents, the array of antibodi es may

conprise nore than 103, 104 or 105 patches. [00195]
wab@m7asess of surface of the substrate covered PyT/E82007/002491

of the patches is preferably no nore than about 0.25

m2. Preferably, the area of the substrate surface

covered by each of the patches is between about 1 m?®

and about 10,000 mM2. In a particularly preferred

enbodi nent, each patch covers an area of the substrate

surface from about 100 mm2 to about 2,500 mm2. In an

| ternative enbodi nent, a patch on the aLray may cover
(00176 T pag cBIbOHiESr S FTRAES OF 18 4BV eRLOR fa e Heedigdpguce and

measie mnﬁf’&%ce & 4Reual, rﬁﬁ&t‘é@ & aé%fay syl NBrlekershit n ahBti-well assay
enera not necessar]y or the use of he array
et

plates[ bm%}lcqmerqéat fonexarpplet one Qrmerg md@&%tﬁrsmlyght tight enclosure;
clectrigzglo{[)gﬁﬁg{:}?rssﬁ? REntabiRs Lﬁ gl:ésats%g/%odﬁlgﬁ LRSS q@i‘ra%ort multi-well

ar or circ es of the array

assay ai@hldsenﬁorandgnit af ke aipaptas (aﬂf& én partichles intoeandptit of) bgﬁ/twght

ated from nedlan an..o
enclog e Tngehant Pt oo WheBl Be bl IS MIBRLAL i the
photoaéteétbf{s}amfcawith aetecv;ara] coltnebpmhatiapisniste tpaak @hd sdeptify trwdules

arra rat d fron1ne hbaorin tches by abgut
(c:2- e iR RBb 605 IFHH (S Fy B A 7 dop Lo Ggcgs bné Sidcof aplate
or modeRamdtanbthek iex lﬁadlﬂgaﬁoth‘ér side ghthe mhdte po kiddais) oxﬁcmtﬁtitm

dianmeter or side_lengt f the atche n the arra
sensol(Ho TS HEES T Pk HEHET L R UG TERHIEa 006 T Srees of
electrichl &R P BIrGhASdiAL irdinsS@Rht&in the Hﬁfﬂu‘leﬁeaﬁh SppaBp@ate electronics and
separating the patches will typically be larger than
SOﬁWﬁ%@ di mensi ons of the patch. [00198] In a partlcular
nmbodi ment of the_array, the patches of the array
100173 | TR ARPRFA Ay phiorinah s FIESD GHSTHB LYo EApdRoYeAnd /Sy

dlSl‘I’lE\Rg oﬁé‘ bf Riofe %sa% e RS rgahﬁlltlJvallq&]QteQEa%fc&rs; €the apparatus may

nmbodi nent of e array, therefore, the arrqy
advarte@gvalye@e 200yDef pﬂmtedqs@ﬁt@qség s asPIRhotndiedes) eiimpeing

photo t glor s:& I%%f@b Jaﬁx%?a é‘ﬁ% Qée t&‘é B§ib6ahe apparatus to

erre rra
measm@rtm llglairqr@@dﬁlplmwellqaﬁtndm shambhﬁhsmm@t@@%ﬂusm al/Qsfto image

the m?ents}%% a a‘i] %]?/’%m? ﬁlsﬁﬁioﬁﬁiﬁ% %{S%t?e% 50 HBXid0af el (ﬁ?dAor

conprise or nore patches wt

chmnaa)area of about 1 cnR2 or less on the surface of the
substrate. In other enbodi nents of the invention, - 4

[0017@] mﬁaﬁrﬁggbmm&xablzzgﬁ@ssrk lighit ffropf onder paresestore pf an assay

are conta t - .
o 5151 TG 0UELEE pIAL U4 o2 RR8l ot s
grouplyfiveldd (ayd/oochymbeas) awhbbxmng/betwepm eseatd a)numbsi feglee than the
an. on n

otal Bt el 8l et Rt Py SRR Bt oty or o
dimehdiaial pab-atragodtwedlsdn @ rmllnomsibplatﬂ)nhhl prgfepadtenﬁmdlrﬁerrts a sector

i nst ance, atch co ri a i.bodi
compy ey VR OB 079 SF PFBRTAn, 2T BEa I tiaPahpRE] by Spectally
prefetrb@ cﬁﬂbbdbﬂdit@&nﬂmywbll askagtipldtes &Btdnéiﬁtd impe solamnar gac\k&ﬂ (each

i nfl.uenza V|rus regﬁrred enb %ﬁ% d 4l
sector ViR RS oY PACOBIE o WP CF GEHTF SCRBFS dird piandard sized mli-
well p1afd da@neativided SntoSixMqhard SRENOLT IRl sizERYS s@he ti®odiments, a

I nvention, can have any_nunber of a pluraljty of

scctop TRy GPBIISE AEF BB HISE Weh§ FrtaFeTE P OF A ShipRReBsegion within
the Wefl@StheApdtaths Prétefdby, §0idandd By Entialty &lRicBHAL in and/or

sequentially measure ECL from the sectors in a given module, preferably plate.
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the array conprises at | east about 50 different
anti bodies. Mire preferably, the array conprises at
wo e@gnseabdbut 100 different anti bodi es. Alter nap¢mEs2007/002491

preferred arrays conprise nore than about 103

different anti bodies or nore than about 104 different

anti bodi es. The array nmay even optionally conprise

nore than about 105 different antibodies. [00201] In

one enbodi nent of the array, each of the patches of

the array conprises a different antibody. For

I nstance, an array conprising about 100 patches coul d
[0017% 0Fhe ApraTaiboUIRY PHT MCOOFARA MIGHRPIISSIROESY FqraRyteRs to gpntrol

certaini%fx%%o&gf | iR e 19 0@nPAlCRe3a Gk At S5 bhA§sid AR bresentation

erent antibodies. In an alternative e
of datze Thegt mneprotesaersamnd compivters fifayreside ynthe [gBBgraus, or may reside in

) bilized . o
o R TR 3 RERRS Gy o,

| two to six diff t patches.
o018 N R A B R 0 Thererore, my comprise
[0018@2 %Laﬁomsee_ %c{t]& of ﬁ@qﬂ%}}tfoploglé%%txﬁ oraQHé irﬁﬂie)‘lza virus antigens

rise a one thousand different antf bodi es since
or anticia€ibemtiaf i antibadits boayrissa prdaerr noymbiane e Vafippeswfaces or

at ches. [00202] .Typi cal the,. i .
e B R B B LELFL 8! LphaBhacd o
disposeil féartiiatianin bathesoaneitimabinuaynodskdy devias. |Asasich,
about ten. However, it is preferred tha he. pl ] 4.
membEne T BRI RS SATES SO A A1 CRUeLgiss it viibe
immuRoresients AldWigP SisulliFRIn ¢ffa @htfrbaneRtg. pwhithemnssanspie toaigins one

at |east about 50 or at |east about 100.. hn stil.l tivens or
or mofa yifyses)- Jp rEPPEEMBAGGRT R ADTERRS aVREAPPgRagyvirs antigen

anti-irg'hfeg?a[ Ginhs AMHboBRAIRSHR8d iHREeoAl dréih fusn 8RPE&IdOMS a solid substrate
I nding at | east about 10 proteins. [00203] Use of the
(e.g., aterpldbaly ondipatiek ¢VieRh s enbodi nent may optionally
i nvol ve placing the two-dinmensional array jn a flqw .
[00188 dFttsenembrane ap pridaqariarligh autigen/antispdy Fif Be geradee cpR pomprise

of a matedal irﬁcﬁ%ﬁﬁéb@%/ R APARAE nigocdRIENERAbh, Sitiohaee nylon
ar ea. e cover over the array 1n the flow chanber is .

carryipg efqenwbiayy amans pharen (Zge pm\@gbsqrwenhe:n ylthiogther (APT) paper which

. enbodi , j . e

s conSPRREISTHR o MU TR RS B gy

be p:
detecablddatedt)i avhysyarihilie pwartvinyﬂidbm@diﬁumd%ﬁ’a‘é&)\éb n(ayatlpieleArom
... the ti.bodies .i iliz 0 w ar . -i '
mitingrg Jilean NSy, TR R o @uldlE: RThéiny AR pRHbEtdbstef of
cellulefamhas suitbiiindtariahainay findibdochiwotd hdgrerio prinbimativgoeidus
soluti.ons to preserve._anti body. .Salt
carboRghERoiS BRgI A TRCeE Tror P et st Plrleeb AP EleAlutbes Bifvary
widel9f ?meg ﬂahu@,lmyswb' iﬂ]lflilﬁgibﬁﬁia 5 copol hiibr(onfs,.pr&‘arqbllyesbdutl 8aofllSunigrons.
sol utl on nma e usne I Nt o, the ow C er .
Howey@s, 0t Tata Ehgrs CompBPlatd S i RS ifled;in the art. In
some?mﬂolalﬁﬂélﬂ?, tﬁ@%@f fﬂ:gﬁkﬂﬂ%orﬁpﬁids@i rﬁﬁbcduiu_megwi asben‘giy\rz]m@de of
”oa. ow T Oor | I nNg tweep t antil podl es a t 1 I,.
Millipgrg gitregepuloss é?lg gﬁ‘b‘na@gl}? a CSIL}% R’gﬁﬂﬁ{l‘?ﬂcgﬂ‘fg- f’r ﬁ%"qﬁ"erq"ﬁﬁ‘e‘%"é‘ame‘“’

the rdefn éd?ﬁgﬁagm% hntV¥nYan@i®Ba Y dbdesi Peion ) s aklié bf hyloaf In diwther
anti bodi es

or. their binding partners. Nqo specj.aljzed
embogirgenss hgitesit e ARPSCOMBIIRAILT agpathyig) th@ “taadWH'i?ﬁﬂfé ¢ lafex or other
i il I, sbEoHdred 8Lt @pIbIL O bihgi YifichRQ2D4] analyte, thereby
paﬂu%%%@%%ﬁ%ﬁggﬁiNs [OOZgS] Ag a pIicagﬁgbfglgndeevigE?y“: f
definintg 4 fes zngeafor elomptes compraseed miempBacT, ar {Peee!psin fpan,pecasional

embodiment, the test region is comprised of a material that is opaque when in a dry state,

and transparent when in a moistened state.
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detecti on conponents are avail able for detecting the

presence of binding partners. Detection may be either
wQ@e@nnse7at i ve or qualitative. The invention arPEEUSHENT/002491

be interfaced with optical detection nethods such as

absorption in the visible or infrared range,

chenol um nescence, and fluorescence (i ncl uding

lifetime, polarization, fluorescence correl ation

spectroscopy (FCS), and fluorescence-resonance energy

transfer (FRET)). Furthernore, other nodes of

detection such as those_based on optical mavegU|des

[00183pCTERTANPLOPHTRNDZEE)NBB432 and U S. Pat ent

5,677,196), surface plasnDn resonance, surfagce
[00184] cRewicss camipcide merebrppy@IrEicHs 58P RS &%ﬁ%‘&f?%%é’?\%ﬁ PE
cons‘mﬂﬁ‘&% ﬁ Q) SFRRL ﬁla@énatl@% HAYE Bbd v Tor ettt Radibi. Qbﬁen the test and

gres such as those based on Brewster Ang

controhiz@res Sewp jefimaonimaigatsfofdhe st regionn fhomng emgo@mfg‘i the test and
1284 uen e term
cotol Ty ME 0 14 BT i ey gy, e

"test R0 PGS 2iBEEEh¢rtIB0)Ffor toih degien apph k ddvicethat compriges ajjleast the
test ang])ggh%fq lo%%(s:g% sand d Sﬂ&%{g&[}&@ g%‘g%‘?ﬁ re(% él Zblilgﬁs material but in

some éﬁlh@ﬂm&hts&b mmvuiendlebﬂnﬂmmﬁlmaﬂnssesmatteablseni)obe g@ated with

| east s s of th inve
wiocking §5un S 95F 5T BB S FECk P G b G e B gfrggppoions
memb¥ineh. SABlB16Rife aberith éndhidesieoving sevemtallommianohethylated bovme
variety of non-| detectio i_ncl

srom L BB LS 8 B P R pmoer o

detergtemg%a%%e&s (el RPEG, Bhvenvah@ thoAlilg). dn bk eatbeidijments, the
opti cal Wwavegui de Ilghltnnde - 1 - 626

interfermpeaes op duosTeatershibplops a’emgfomgl%‘%ggo‘%ﬁ%%@ the

Bh@ﬁ@%ﬁéﬂé thgheal alanchidédhddeid, the present
blOCklgg%g%tqg%E}rﬁlt ngm)é%!ﬁ] 6?.1]13 In sgbne enbodi nents, t hep
disclostevieowisagescoegiaieidenyt Il‘iflélll itess gn@ sorffolizrees-nvent i on

can be incorporated into a system which includes a
(00185 akhertestpegion ganerrlly inpludeswe apimare goppl qonp that is useful to verity

that %Os tlg Rowi¥ g?e dr ehlect ﬂf%%%nﬁ'gpﬂéd?lrés E&MB&%Q SpHtially distinct
RS

r eader ta processing software enploying
reglorﬁﬂlhtiOﬁadmtud@ﬂ am mnmbrlwdfm@mbwq)fail werifictirding pair which reacts

with aglgf)%:\lgnal l t¥olI ur ab%técg%lwlah I%nﬁ)oh rﬁ%e@%&ﬁhral control zone

Tor 5 erm ning the presence or
contait® Ao @ntheatit sample afitbé ymaéyﬂemfantbrast, og i degmsahiiicesof A this

sed herein
el oo s S S LA 70t DBLEHTER St ansors
the labéled psagennprths edt ami corites zovkesy an@thg;tlabqlqd reggenttriobbgwdto an

analy@);gI III;]%{EIS? \é/glzgmeﬂrhm% E egl%aat ”‘E‘X S%‘inB ost t% Sndl ngte ol%Znt@%?}qosmoned

in thel dd@tratigodentn Sﬁcﬁ]&)ﬁ' emﬁqumfenf men@ml lmemorttams aytibodyathat is

atient sa r eadi n flectanc
specifin ot phaOTEC OB Re fe B L Ped el G eRRat 1
operaﬁ@ﬁ U 1aBBlled dedo@ntiS i rBdraAa¢Bina0k f Hegheonhova rcentrol zones, even
enpl oyi ng data reduction. Preferred softmare i ncl udes
when a9 llths PRRIVIEF GO ERRice SRR REM YoRFst SBRIenat | on
wth a tralned neural(getmork to detern1 . .
[00186) cLesosee GROQHBIFALS: SRLGTIRPTS CFh CAGPYel? 'ERFFSI TEEioNy gomprising
ant1g&9£ﬂ1%@§adlﬂﬁg§frﬁﬁﬂkta%srQﬂﬂ)ﬁkah'b@ﬁﬂe@igﬁe(bﬁl driyrshhape desired (e.g.,
processeéed he nedi cal diagngsis sys to pro%BHF
Squarp; aYel sasds SRRinal 6F herizasi fFox eiraMPIoa ecBgRD P g matrix
areas %&%&Héd ox&t@ aaéoi Qrsﬂﬁf)du){ @11:%@@9 WHBNMLSy bt hfide bl Pititerfa N sih as plastic
nput

a subsequent decj sion supE? H
or M)_t,lygf]é‘ﬁpugh the use of thlS mventlon 1t is possible to detect multiple anti-subtype H5
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such as a neural network, that is trained to eval uate
such data. [00207] In various enbodi nents, the reader
w@2007/089783 r ef | ect ance, transm ssion, fl uorescePCBUS2007/002491

cheno- bi ol um nescence, magnetic or anperonetry reader
(or two or nore conbinations), depending on the signa
that is to be detected fromthe device. Furthernore,
some of the types of detection methods conmonly used
for traditional inmunoassays which require the use of
| abel s may be applied to the arrays of the present
i nvention. These techni ques include nonconpetltlve

AIV antrhqglmasgiasylsgle tohihaengh the ingpmpeietion af multplg mly squares each

r tid{¥eEa BRple t63/sBip, a
conta"ilgg ﬁ ﬁerﬁgéép%?gcpépﬁ%ﬁ%{% éﬁfiﬁme for ?JSGEWI th St oo
single solidaplsasefsuppart Bipdtids when t he nunber of different
antibodies with different specificity is small (less
[001 SIIhMVMemm@menns, a fevicoeapiising enfipadiesiof the invention to be
utilize Ilﬁ gn h Sl’llntags ?C CXP B‘? ﬁ%clﬂdi%dqg ta?(wn ﬂ?eq(ﬁ &%ﬁﬁﬁlta{e\ﬁ ‘to I(:Bn’caln the

é an Ies of the array are e(rose
necesshty ﬁagahe fedhed peicolair figrmed efitmmuhpadsay being piitia¢d. yThe kit may

d. version of the an t
coneih AU A AR 1 U B i
immobili2editei DOBbEIRs Neddisdr doratha laydag. of'ﬁhldtxf)iea;ubty(pnabf influenza, or any
occu? ncy of. t e anti bodi es on ifferep%— hes can -
convepigonal §ovice IS RRISFY BRI JOBGSSIDIHHRLE et By

sequeﬂtfh@lytﬂlﬁﬁihggh@ tiipshek gheymainope @%@ﬁﬂfbageﬁhtd ﬂirevﬁilaﬂ fidD thebi le'sthe
i vi dual . pat ches. %O In t

presenss O€ hisECF ©f partivalan gpt-spbtyg %VHE% n’é§ AlY antibody) or
mﬂueﬁiﬂ G DR S HY antigen) hi §seﬂ‘§551€@dn bt REnplgtag b @@idkly ascertained.

the array are exposed to a |

ed devel agent
Such Igtgabpid bt suitahlgi fag utedePiRees apg f iSosrRneaikpy i B 4 e present
kit mv%%ﬁgﬁ) ot g@hﬂﬂ' rapid ?e?olgglctchggrﬂié%tcﬁ" lﬂﬂﬁéﬁh%ﬁs EENATV) from

e devel opi ng agent nmay be a | abel ed
body fwmids bodybbpdemurea; spifaing semers degsiseshliviat leile, cpigbral £1u1d nasal swab,

as%?gs@fra)(e s@nhpﬁ@iat %t\éel y, a dual |abel,

iSO et i c. e taken where the antlbody

[0018§g th %?18 ? ?)HI&I? ,teL@oki%l IQQQ sﬁd};%gscﬁﬁm ordSEN ABW Eevice is

ent econd Eki ns, et a
placedin mtasanﬁblommmldko’eeap,taclﬁtb Wiich 131?;1(1(118@95? spavingn sample from the

s S ST TRl 81 e s

samplenZ ¥Newed to saemvith meriﬁsmelrahtlgamhxﬁib@dres sodhe dmettﬂ@ dhe dipstick
In song, e odlnent nt dete t I
s thep PGP ARYHGHETSS HECREE PO PG DB T s fom the
wash kétugBaadd TprcB& 1r|1 mﬁﬂthadub@comiaah@ﬁ ghly dibitat, ,afﬂimg,mounﬁed
absor pt.i on r. 1igh ransm ssi ar onductjvit
immupgaalBcHBish It st 1ok T grerien s tad Hmyfie R Sblafhddrom,
conjukgtga QO hikhERE phesbhese B@éhd@lli&\éhﬂﬂala efigrre. t'E'haI dapstlck is then
coqponent of the detectiqn system . or su%h Compo nent s
remo of wash solution.

o the gecPndtibedyponanm andplaced; 1y 3 COWHEFY
UpondeR@IS £#8mafe WiSh Balutbf 11 d1f)§’cﬁ:kci§ phekd 0a S')ASI @bt ofpemixed
such detection nmethod will 1nvqglve the use b q
chrorpegen; selwipn qfther s'ygplplleép@graﬁ spIpbRn.f &pqspmqtre%célgptcgp € assesse
oy AR S LS, it pbonin iy o o 1
, yneric

the pcmtuve ot ds darkernthan ghd epmirebithersthgjtesy l%ccmsqi?r?ji RYpi{ Ve The

! ! {dbutih@8act with
o SR BSOS R s bt tec v
substmmt whichsﬁeld wodoécprcreamo@ mpadudt @t the, endgé]tm envyNEsgsubstrate reaction.

In thiS %vratyl tﬁle %?esencet J;]tebddnlaeafﬁ;lr Wpunﬁed immunoglobulin can be readily detected
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choice of particles will depend on the nethod of
detection, the dispersability or the stability of the
welr®pesEsdn, inertness, participation in the chemnys2007/002491

flow, or the like. The binding of an analyte to a

speci fic binding nenber at the capture site can be
optionally detected by nonitoring the pressure of the
test sanple in the device. For exanple, a pressure
detector connected to the test sanple entering and
exiting the channel will allow the detection of

pressure decreases caused by anal yte bi ndi q 1th ch fic f
thercby haAtSEIthe BrrashieloteRBpdiesin e Fpemer suRlitheje specific for
mlufexfié LS éf ‘i’i’s &H?g%h) fﬂieﬂ@clﬁlhﬁ)g@ﬁﬁéﬁtboﬁftesdﬁéle%@bﬂx ELISA

sent .g., antibody-conjugate), and thus the
technicarcsmalmdladps‘gbherpmesent t he procedure and apparatus

of Hazel grove et al., Anal. Biochem, 150:449-456
(00189985 undsrstoed tkatdhe THpasiopal ERBAPEEI &I apfh supsirgtes and the

: |
oG5 SO i ond it s g

romairt dugiveifiea eing conpgattdg immenoglobhiia rflggl¢y; Fagh SR substrate
pair regicetg ggﬂ?m{ahlg o §Sn r;ali\toena col 91]8? ﬁédcébﬂ %ﬁt&gﬁ Jﬁ H?iﬁ:o?\r}}éé’i‘g La}eea
altemzﬁfve&aﬁj'mgd&k in erm:h:ﬁ:le etleyrae apd 6bB)ratecars botinemyugaigdainto the

| ot
R G L e —
the coldpéd Fatdn pesluct shdishdaffmitgpuedicd amtmmgetobuiiothes hound to the has

directly, from g@y sanpl e. Therefore, antibodies of the
bo“ndltﬂ\ﬂé"n%ﬂeﬁﬁn%?fl d¥tilized in a process conprisi ng the

: (a), providin SO .t for erfor
100198 tHiontig DU e BaeaCaRoRyS A ren b fplg b of ity
screen%@lfbxda Paty? %Tﬂlf?er%ﬂtrmhﬁ t%%@hﬁ@p@:f oqa bﬁblﬂlll’ig aftiwould
nfl uenza virus; (c app |ngtot e solid su A .dh
undergmdmabﬁ ve@#tmfmaﬁ s apydiepetedads the ‘%W%és%ggﬁ"& §fl berein.
See, ol AGURKISUH PRCT OMS’W(MWN@,@GM @€ ARROIGhnE., et. al., eds.
ol ution containing a nucol ytic agent and a deter gent
1999)(e) contacting the solid support with a prinmary MAb,
chimeric MAb, variant or fragnment for a tine
[00193fARBASAE to all ow the MAb, chimeric MAb, vari ant or
fragnment and an H5 AIV protein to blndto%‘ftM d
[0019ﬂbrmlﬂt§wda‘?ﬂ¢fgtbﬁpfﬁ§9%nb?r¥t’r?§rc?“l@h? regdhly Re,adap % upgin devices
adapt&!fdr %}) le'E [ ods WA b it Ath @R2 ViRBuliReleasttiBRbF one or
Jugate for a time sufficient to facilitate
more mﬂusbnn@vuﬂs preseianeisg &H) s oh anapbmose phen ahinfljepg? vigngantibody
ina séﬁéleaggé}%/ﬁ% 919419& érﬁ@&ﬁﬂlten{sqvvﬁé?gn%ltlbgdﬁé' EféQﬁEplayed in an

reagent IS cata Y he enzyne
array forte visit apnwwtbcmtaham,w@nph bt o gt viroses such as

other tuﬁguegntglﬁgﬁl &Z%( g‘é‘rp??)g Pl‘ﬁ%ggér € o’g%né‘xt\s/ D BbaIe] i térQet the same

method is disclosed
antigérnordaipet bﬁt srecifapy boat a (hlﬁfem @pBOEEAR 8 iV Rpﬂwqpélde
i ncorporated by reference in its entirety. [00212] In .
[00193(])% aeyémdﬁmthat smbodieentef the ikventioh, thisariay\pé gotibgiliessgpmprises a

subsh’a?e d a p%uralﬁy og’ pal chés%%ngéd in d1screte known regions on the portions of

the substrate surface wherein (i) each patch compmses antibodies immobilized on the
substrate, wherein said antibodies of a given patch are capable of binding a particular viral
expression product, fragment thereof, or host protein, such as an ant-viral antibody and (i)

the array comprises a plurality of different antibodies, each of which is capable of binding a
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poi nt of care setting, where a chronogeni e detection
system such as a system enpl oyi ng al kal i ne
webospsasnse may be used. For exanpl e, separ atBCTUS1087/002491
cont ai ni ng streptavidinal kal i ne phosphat ase conj ugat e
in buffer, nitroblue tetrazolium (NBT), or 5-brono-4-
chl or o- 3-i ndol yl phosphate (BCIP), which are designed
to be used in sequence to achieve the desired col or
may be supplied as conmponents of a kit. Wth
chronogeni c detection systens results can be
visualized by eye without the aid of any equipnment. In,
differeph wirelntxoeissiontproductclyagraent dhergel, PT hest prigIn, fach as an ant-viral
antiboggosphatase to quantitate the anount of AV - 54 -
'682- 8901/ LEGAL12989537. ) present. Such a device
[0019 °%%!a§li?9di@é Kl r?f%ra‘iﬁ\}\g E@v@éxﬁ%ﬁmﬁh&ﬂ»ﬂiw/@n BRCHH @R of the array,
uantitative results en used 1 n conjunction with a
either denstlyt oniatlgectly. 00 24@} chsesothe aoap odll memprisg ak Jeast ahout tea patches.

detection of an_.H5 Al V. protei i .
B L
preferfddrebaiinahttha lakral icomppisesyiiedsasieout AP pgrhes.Howktdrnative

thereon; a reagent c J.si.ng_nitrobl.ue te Z0l {3 UR4 5
prefer Qe OBmP 5y 45K O DU B0 RUBRY FORRBS AT & B Py 0 or 10
patchénd a reference standard. [00214] In any of the

enbodi ments di scl osed herein, the test sanple may be

[0019SE Thédled 6040 face ol ilResubsedte @6y erbdiby iescinof thentaeubeie & preferably

be limted to, a,physiqlogqgjcal. l.es of test
no mogq HIPELORH %S s e bt B PTLRS TR Suacy frgrered by each
of thelpakPRs isHeriva&] atsiru 397R? B8 S863P@000d pod”. Loa baitivuhglygueferred
antigen or antibody, which are obtained froma 2
embodigrenbiRtah Paish PRV ers AN AT FR Pfehe supstate surtagq fiome ooy 19fpm” to

about®' 50 2 | 1h Th ta@rdafiv R Ryt Rt Copatth bh dise &H&)hmag cbl@Q, area of
séru pl asma, saliva, ocular  lens fluid, cerebra

the subpirsia sutfacsi as, smpallsas abeut 3560 nm'} withanigh patchee gf suchggpall size are
gener%llrlyg%%t ée%ggsldngf cher[i@{l]se S th8&rraFY esta, secretion from

or nas cavities, tissues such as lung, spleen

' : L 01,0 L a¥d. H6S i1¥tar Kl the patch
00158 SN o APl AL b JSOMRL LAY T i s
may suspeopwdr of cicodaraiThe pgtches ofithe aray mayi alssbeireesiaslyghaped. The

antiinf.luenza vi.r anhi bodi. i . o
ey RaHEY ol R R i pha st
be bi.ect - pr.ior -
o015 RGOSR G 2 28T S Sy, BBl e pche
of theserpayr @t iseparatdd Ifoni oeighbonagepatelaxsityraboti | twra ¢ apput 500 pum.

.distillation, dial.ysi,s or.the li ' ) .
oo s ARAE % Kl 6 858 v e or i
lengtle 6Ptheypatches dn ttheacanifahe patshaf hava démessiomregrelger thanlabeut 10 um.

li ids or sali er the sol.i ds ar i I
e B SR,
than heidhendioofithepaehal cavity taken with a swab or

other collection device is utilized in or with an

[00198LiNDpSSiay]afl emboeimdde \oif desarvayl, theqfatdres of theaarmayeare all contained

i S S .S T £ 20 O 0 LT B e
embdANEMAEERT hiedY:, tRERRIZE) the by COMPHiSds Tleommeranitches within a total

i nvention.,provides a nethod of preventing or treatin
area ¢f ghoyp &§@2 Lxdessionthy sgﬁ%q? \ﬂl% s];ﬁaﬁeué:]{f&z\%vF A partlcgllarly

prefetiafi 86ty @Brriphisés FofuraRbreGRARaNEE Siithen Wthinired 6f i@t lam® or less. A
sai d subjeCt a pharmaceutical]y effective anognt of.
prefernigd apias MPRYCREL QP&’P“E%YT‘F“J%P’E‘?E‘OHBA% 9r PEMPES patches within an area of

about 1 cm? or less on the surface of the substrate. In other embodiments of the invention,
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one or nore nonocl onal antibodies of the invention.
The present invention also provides a pharmaceutica
W@ 209p/084763 on conpri si ng one or nore nonocl onal PCT/US2007/002491

anti bodi es of the invention or a pharmaceutically
acceptable salt thereof. - 55 -
62682- 8901/ LEGAL12989537. 1] 00217] The pharmaceuti ca
conposition of the invention nmay be administered to a
subj ect through conventional adm nistration routes,
including without limtation, the oral, buccal,
subl i ngual , ocul ar, topical, parenteral rect

all of thepaishéssefdhnairay prsiqontaprhwrthin an Fepef iﬂ?%‘ﬁéaﬂ‘m or less on the

| ocal (e.g., powder, ointnent, or drop),
SUﬂhceg¥%%§g$§§%%tes [00218} Phar maceut i cal conpositions

[OOIQQBEIT&ﬁ)g o%'i Pﬁe{/ S 1s Bﬂs@ﬁtdnozpsﬂglﬁ pafHYf th€ array. If more than

tica acce le steril agqueous or
one annbndgqu;qnasensgh ats;r@}@patgh,gqu(pféthg ggtlbcghgsp@hgjabggch grust share a

L

mﬂuer&ﬂa&ﬁﬂl prarcia. (allﬁxm@L pstenﬁalbu |th®b1tﬂ)odcpgm)sblad different epitopes on
a glvem lf‘l%%?ﬁg%g |rIrr\ ng ??8‘? gm gdl‘%énts rf'lge i(fjlﬂkl rginllte \%n}l 3)9$ﬁgfi’1?antxgen is
H5 and@heiabayghanangliyeagl, gl ycerol, and t he l i ke) sui tabl e
m xtures thereof, vegetable oil's (such as olive oil),
[0020(2n dhieRir § ab{h% 1ﬁ>¢7egﬂlr@nccaﬁ$1beé anysumhbasofet Pivtalioy ofidigferent
roper f can be mai ntain

f or..exa
antibogigs. 'Byplﬁa]bb a%r@ywmmggs? gast gﬂit tfﬂ/ Fﬁeéerﬁpﬁ{)%cgésn g’ggferably,
the ar@ly coifpris€alat 1&@@' a@&fttﬂocdxﬁeﬁdni entibbdidse M reférably, the array
di sper si ons, fy t he use_of surfactan%é 002 ﬁ%
compriggg aplﬁasfr@@em@w ccatsaEPedish Lltamative nrrirEist AgRYEgmPrise

more tfhla{ﬁtaﬁgﬁt ﬁ?@ﬁér@l@t AibeYRR S mdtt Ghmabolt ee'ediffeRat antibodies. The
ting, enul sifying, and dispersing
array mwem pptionsdlysossise gagre sparcahona i r@fﬁ%ﬁm gptibgies.
I nstant conpositions can be acconplished with various
[00208hInlvac eatbodimem@ L 4 1t i gash aljbapatcheppfl the spgy gomprises a

dlffen?nqraﬂgﬁﬁéy nl:%)le &Emgteﬂ{]ﬁlray m}ﬁﬁgx@émg S8dRi100Peidhes B6Ndd tcbﬁlprlse

al so be desirable to includé isotoni
about 4§68 rifferehivantibrdivpl leikewissare arrspef ahaug APHOP@atchsh 801{114 gomprise

0 Y
o SO b Bl BSOS, ks s
antlbdﬂfy ia frantobilézd @il powfthaiebay sapgraadpachrndhe aﬁ@y F@xmﬁgqné:e each
dlffer%rbt 8Eu$%mnos xggegl?);a g gex%el %Jo% S )p &?e?éné?g ohls. An array of the

am hi St Taton i nc capsul es,
inventiah) thézforpomele compe selatgna thrieeshousand argfboglyl Ha@Y@&dﬂa@ enly

the activ ad
B T
on thiealdifféent watetesas sodi umcitrate or dical ci um

phosphate, or (a) fillers or extenders, such as for .
[00202) aTpbicallys ties mitaber dfaiiffasat poteinowbichranbicttolind dydhe plurality of

dlffergrinitlr %%{Pg)ﬁ%g Iﬁslth% gx)r?)zi:vg&g E(re %51%%{%%?@ Stegl ol[If)wtevfrz'{.p 1tei‘s preferred that the

pluraR8 Odi iRy ikt oddka I, the Weh $§capahlé oefcbmimg a(higher number of
hunmect ants, such _as for

differgnispret et Sb5thes 2tdet 0w i aL ?%trabé%@ dn ‘sﬁé Apring proterred
emboBfh&itd thE BRRANG T difiéreal antModicl RnAB8ashRisCdapablle@if birling at least
aci,d certain conplex silicates, and sodi um carbonat e;
abo“%kg pseleinsi on retarders, such as for exanple, paraffln
absorption accel era such as for ex
[002@1 aUé? AR aathefy AFAYY %gmbodergynm?x PRY %@ﬁ?i@lve placing the

two- (ﬁﬁfens@ﬁalfﬁayelﬁ AR ch&fby with aéphekind4telydl -YO @Lalf fluid volume per
nnnostearate (h) adsorbents such as for exanpl e,

bent oni t e; and/ 6°° (l) | ubricants,

kaol i n g
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- 56 - 62682-8901/ LEGAL12989537. 1such as for exanpl e,
talc, calciumstearate, magnesium stearate, solid
w@oioyesdtyd ene gl ycols, sodium |l auryl sulfate, BPECT/US2007/002491
m xtures thereof. In the case of capsules and tablets,
t he dosage fornms may further conprise buffering
agents. [00221] Solid dosage forns may be fornul ated
as nodified rel ease and pul satile rel ease dosage forns
cont ai ni ng exci pients such as those detail ed above for
i mredi ate rel ease dosage forns together with
add| tional excipients that act as release rate
25 mmfroderallensface ies cThrsavgr eveatthe agRy imthedlow bR s preferably
transpaFrgﬁ gxdayls@lceﬁthﬁ) SV dn%%h@ ﬁtcteccfv@r EhaRdb{dRE ?yrex orI quartz

t arenot limted t hydr oxypropyl imet hy
glass. In&ithd:ﬂ mlmdmenﬂsytheccewnm@}s be pgxzs @[f @detection system that monitors

mteracﬁglé ?’S{ tg%( y%t% esﬁiner{l&‘tfl%géﬁ Lag%a%d pggdelﬂjilnoasﬁlunon such

um® anmonl O
as a cellalah aﬁﬁ&d:taTEe ﬂowcdhymﬁexs sihy)dldagmmat ﬁt]ed: wdthappoipriate aqueous

. carnauba wax n wax Se acC
solutiogh i ieaTe b Ok S B oBTRREL NG PR e iTithap gregerably ke
similaf®@tthagy ot ﬂmppﬂysﬁﬂﬂgbmmﬂhdﬁfdisnfs?mplkem 4 Reidespflution may be
e re

S R T OO TR TR

antlbomég Hfaﬁéhﬁﬂae@XShﬂic%ft Sme{R0# 2] givéretophRinte diridis@between the
onposi tions of the invention may further co

antibogiigs png ﬂs%'é‘?'@rlwg ROFIngRS 48 GF A PEBORYEE PTG FaRisfidor this will
vary dgg A @'a@ﬁﬁ%’ $M8e bRlib QWb RGF Bﬁxﬂﬁfgtﬁm'tners No specialized

acesul ffane potassium citric ac
mlcrOﬂmdm:mrrnB‘} |vgb@s,sz;amefmg teFlnigess a1 ﬁ%quﬂaf%ﬂm deliygpyfo the array.
et hyl acryl at et hyl cellul ose, gelatin,

[00204iy@}E5&1§/(§T IMEAM cel | ul ose, magnesi um stearate,
manni tol, nethyl methacrylate, mnt flavouring

[00205)0 IAS@HWIC@H@ i Ryxcaevics wikeing prtikediessf the Y eafigR adide range of
detectlo(r)l oﬁ{ﬂcﬁlteﬂ{scﬂtﬁe %{ﬁglfﬂ%? dete LG $ReSIrE@n YL of BRI Srtners.

terns di spersing or dissolving
Detecaem mdaermﬁer quantitatbseridueliRBDFS ke averianiean caalﬁmnterfaced

with olpﬁlgal elﬁec folrllrltxgthgés &ulgﬁ ag %rﬁ%?r? L%%%m%gn mﬁaared

substance 1S |ns fast dispersing
chemcdﬁﬁmgﬁcélmemmdaﬂudnesqﬁzne@ @ndddingrifetimer golan@atmnu guorescence

cone Py B i APt e

Furth&hitré,athénrpeddasef detestoh sudng thymlbasd piloptica waveguides PCT

Public%iiolfq 2&\?(829'&'/&&,%9 efl%%} %S%ﬂﬁg]ﬁg\&” Wé?ﬁ S i auépékfﬁin%gcﬁxance

surfacéehgide eatotedil seffc@iorcotehsodrue t:ditaphtnb&e mﬂﬂﬁ@@;@mbodlments

R o

mlcro§étﬁﬁr (gﬁt\m f(s&naﬁf étQﬂt Laggmand3at hens 3sve1 9875 naheltipscometry (U.S.
or al nar

th t
BTNV ORE A ETC M TV
voenbhl 1 LSRR SO i e, U,
Patentyepddil P {06 Protyide Siliother fé??ﬁ'l‘%?’@dieéﬁcé‘o’@ SIS F‘l“g;% ¢ g’f agleast
some @?rﬁ)%%nﬁgr%' k‘%@&ﬁ%%% A%@%ﬁﬂaﬁ@@ﬁa@&ﬁldﬁ!ﬂ%ﬁenﬁh System

active conpound(s) can aI so be in mcro-encapsul at eo{
comphighlmbotlf wa@amoamarwe of fhetnyessné inyientipn andp vargty of non-label

bsnoh PQ22RcelictiliifiefNs 8dfection
detecﬁg&ﬁén%r 61(?%? g)r%lﬁﬁ?%eegat [ %n I ncl ucc?e phair reraceutl cal 'y
fluoreaceept(AMR E), Brewster Angle microscopy, optical waveguide lighltmode
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ermul si ons, sol utions, suspensions, syrups, and
elixirs. In addition to the active conpounds, the
wo p@aiogh7edsage form may contain inert dil uent SPCDORINT/§02491

used in the art, such as water or other solvents,

solubilizing agents and enul sifiers, as for exanple,

et hyl al cohol, isopropyl alcohol, ethyl carbonate,

benzyl benzoate, propylene glycol, 1,3-butylene

glycol, oils, in particular, cottonseed oil, groundnut

oil, corn germoil, olive oil, castor oil, and sesane

seed oil, glycerol, tetrahydrofurfuryl al cohol, .
spcctrcv@pme((hwleﬁ%e serfacesharagipeastaments jagd gllipspwmegy can be found in U.S.

[ or m xtures of these substances, and the

Pmmﬁ?ﬁ£§§ﬁ?g%§?6] Besi des such inert diluents, the

[0020(§hﬂ'[15@ﬁ§ b G68im SRORRS4dViQR if@p&raBfg tRCAMIR dRL o M ThSention
uch as wetting agents, enulsifying and suspending | .
can bedgenperatesiiett @aysign Whidvincludgs aa%i(ewwml@r agRades with a built
. The ph ' it ' % .

in comff PR TR e SO Ty BBl FEE shDGhtifopsine
softwars esipkaing dath cedumtion apdbymyeyfisting Rigesithyos, siptiohalinia combination

.. sorbitan esters i crocrystalline | um .
it SRS AP S RELS bRt e i o
analyt@in #bidlegiesl satpldeas usedisraince scadanceferdseo b kesirufreoRR7]

Phar maceuti cal. osi ti ons of e presen

! C h dnyention .. .
detectipging o6 GUBE GURE NG S PPy RIS o0 &t &Y Rpgp e wilizing
antibod &8 of WEm eiti 6 MR Wath 1Ahy bEeisilsle 3& tHe nakee elé, b dogs bt need to

veterinarily acceptable salt thereof, .or veterinaﬂlgﬁan

be visibhle: e’g]@%megmglé iucipde e S8 of pﬁﬁomgé’l{)\f]p@@oassay onap

sampl@ 4@ dth s RS &4a A8ind aSeNbaRhce MALRARRER AOFdRE AlallONanidprocessing
accordance with normal veterinary practice an

d the
the respétant datangingidata PIOPRASING SRiTMarQemBlaYiHedth EedigEph g referred
soﬂw%'g gﬁdﬁ&s%gvé At a‘?%orﬂﬂﬂlk Nbsittdndily (i’xlm cw[ﬁgﬁﬁti% WithREtrafB&d neural

ropriate for particul ar animal. [00228] One or
networigte detenoiiethea lpresanéedinesing b ppalyte ipvegivebirmalg. Hhe data
ind3 $ibeh hSQIRLAL Ofh vy th HedRUPHaBnd R system to

Obmnféggg%ngﬁggﬁﬂﬁéé8?}%% n%%{ggge%%se ses g%socia?%d S¥San
providd 4 Hiskssassnamt ion fliageosisiof/a medidahteudition as Fhiput. In alternative

onocl gnal .anti badi es,may be. adm njstered, ... "
combodiimifs SHreaHER, SR d PRIRPRO TS A UBRE ST ool T pRgr system
such @t efuraiebwbrkakhagemiined xamplasswh dttder anti viral

agents include without limtation ribavirin,
[00203M B hvadione embydingedys) tlearcadérvanibel aveflettalce, tiansidsiand

pent af ysi de, [ 00229] PEPTI DES .SCREENI NG NET

uordmrp S RSTISPIBRT T TR RN PBEBPER ARG UALR] Rigro or more

comb_ﬁﬁtion@?@&%nﬁﬂ%ﬂ%ﬂ-ﬁ%ighaEﬁﬁg&i? b REREId ﬁ'hmhtbt dednt. Furthermore,
I nvent 1 on ovi ges a thod of. scr [ .shont.

some g6 BES PHARCIFPEET HERERIOHES IPERRPTL By meRsaYs

whicHRQ8fE hsedTIbbghRy vefapblied ioweatdags of Herprésentinvention. These
t he present invention provides short pept.ides that d dual

technigiugs Inplude HEICEPIPEB 1 & IMIBEBRATS BS el CHRPEHEY HTHBT BHiEys. anc cua

label, 3ibAOGHGminda8ays TMRRE baicANE téhpRfiles atd)@riMaETANitable for use
i nvention provides short peptides having the a 0

with theiarayeqfieritwgdieseyhengthe ﬁumesgfyilrf@rmangh@éss, W%ﬁ?fé?mt

speciﬁﬁiéys igs%ghaglrs?es%(%harﬁgooug 40036 th%%on%%ﬁitz%@ m&ﬂ?d,%ﬂfhiﬁésite

peptides carf bind to'the nmonocl ona
occupmnty odtitersniped itdirecily.dntthis metited the antibodiereefdhe agpy are exposed
SRl g dayea Ll i POLEARY SREGES LElioh GiSnd BSay or an
toa]ﬁ?ﬁ%&gWﬂ?%ﬁ%?éqﬁéégﬂﬁgfg%eptPéés my be used to make
analyte atabeg. Mheakveloping agent competes for the binding sites on the antibodies with
the analyte. The fractional occupancy of the antibodies on different-patches can be
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the avian influenza virus subtype H5. The short

peptides nmay al so be used to detect the presence of
wW@eorA8%5ant | bodi es. [00231] I n anot her aspectPCT/k82007/002491

screeni ng nethod of the invention conprises the steps

of (i) culturing a peptide display |ibrary under

conditions suitable for peptide expression; (ii)

contacting the culture solution with nonocl ona

anti bodies of the invention; (iii) selecting the phage

clones that specifically bind to said nonocl ona

anti bodi es. The nonocl onal anti bodi es..us f L tQF.d al
determgue SR e #HEP S AP AL fodne SRR the intfvidu

aumeyonoclonal anti bodi es 8H5, 3C8, 10F7, 4D 2F2, and/or
3G4. Exanples 11-13 included herein describes in

[002083 efrfthk n@ﬂc 1Vter}ﬁéth§8 AfiR&ink 4tk bc&gfaaep %Cﬁe"éé}ﬁﬁhed dlrectly In

ept 1 des t to the nonocl onal  anti bodi es %)
this methedb thé DRSS quhgagemecreﬂpswalgf@ lpkgled geysl Bwaslaggm capible of

| s aptur
bmdmgﬁg{sﬁkeggﬁ l%lﬁl%zjnaﬁng of Ble oQ:% dd BXRImE ﬁ%e reht BrdtBRL capture

lve of t resent nventl on, but are not to
agent. Ber mmw,uhcjdmewpmg tagcrnen@cmelabhlqdr@tlbp@s gisected against

occuplﬁg ﬁg n’aﬁl "s[an él a )\ﬁer%ah?%l PRE&h '19&] Orfano?letnc approach

odie alnst antigen o
may bé tikeiy Iﬁﬂlei'ﬁﬂ’lﬁfanabbdl_\}’] is Ialbeﬂeriavvzth onierl gigel (209 ﬂszls]econd developing agent

epas ati on .of e 35] &ert d y
s bl B BRI D G PRot -k S TR DEfigy P M £ d900)
Many @Fdrigit Yebling dnéthbdlnaf befueed Rotht af@smehtiod’ t)ecﬁmquez including
days at 300C. The chick enbr uper n
radioisofPme PEYNEHC, MIWWIH%SCS% pd A3 8Pe§ff'2§ n‘?‘tﬁgﬁf"t
embodfhéAtsVihioes Bt BetetidiLileBddaatt prafsiddy aletos bhde@e@iﬂ)%mclude
formalin at 4C. The HA_ antigen of the jnactivat

but arg/potintended eheckimigd mehengesan cafordsht ﬁEsqrﬁae? i z’thH
transné\ﬁ%&? O%\fﬁi coRasviRd fiRk&ReR el Sl ffgetif Fh?sﬁceﬂ Whe&d bas liRé.

he speC|f|c met hods for determ ning the HA

[0020§];1 ekt Afh1AEhes bid\Gde a é&ectaﬁl%%&ﬁ@ﬁ( éﬁ@é@%te&@@@@%?em, or such

enagg utlnatlon i nhabition (H). chose t he vi
compatentsi mayepddrzly Thagpemponens pi \ypﬁyewlqﬂfy d¢pending on the nature of

the deF%:géxg g%s(t) gén@?%%%%&?&kn%e@@ Wili9RE1HD Eﬁéelfs%'o? %))lrtlcl es, where

Six week ol d femal'e Bal b/c mice
particlee peovids foindigbtisdattonpt fehangriin Grawets ofGéew P arlexmaydig, but are

not 1nye§|%%/£ {osbeT %‘8’2%@? g'eﬁg Wﬁ?&ﬁ@,@? Ideﬁéﬁ Q‘é[lfd%rél%aﬁle with a liquid

systemtsl&!éxsﬁﬂrtdm dhamoallpadmlmmtzlatamﬂea m@lﬁE@hﬁudﬁw protein

partlc{%,t Gera Slctpﬂ% ! gsd %glfe:lee'ric!? %ecxﬁ] ﬁb” ge%ng%%ut%kt%f%or a s%i' e ¥fke. The
chmcd,\/aflpbihclé:Edn]ﬂ'laéjJ@w @i thel meth&d bfldSGpetiong t}mdlbpﬁrsablhty or the stability

Labor at or 1988 The. met hod was br.ief | |bed
of the RGO, GRS RIS Do RiRg o o oA
The bifiMg ON@Canalytd$o & up&iﬂabamﬁng/mmnex eckha mdpmmm daneb(d: optionally
W t h Cb | ete Freund's uvant CFA ?e
detectpi bY O DEhE PLTEE RS P MRS rethg e Fer Sabie a
presstFH %@ie@ﬁyr @Bnitdteed BUhe k0 %@Ele%ﬁ&dﬂg@@nd&ﬁudxﬁ&h@ eRagel ofill allow

the detectlon of pressure decreases caused by analyte binding which results in channel flow

restriction.

[00210] For example, for quantifying the amount of detectable label present (e.g.,

antibody-conjugate), and thus the amount of antigen present, the procedure and apparatus
of Hazelgrove et al., Anal. Biochem., 150:449-456, 1985) may be used. This procedure is
based on a TV camera linked to a computer. The dots are displayed on a light box imaged
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per nouse per injection. On the 15th and 29t h day
after the first immnization, the mxture was injected

W 007k89783 ce again at the sane dosage as boostBCHUS2007/002491
After the second booster, blood sanples were taken
fromthe mce to determine the inhibition potency by
hemaggl uti nation inhibition assay. Wen the potency
reached 1: 640, the nouse spleen was taken to carry out
t he fusion experinent. Another booster was injected
72hr before the fusion experinent at the dosage of

50m per nouse through the caudal vei 10 Si.Q
by the gVaeamerpeard digisiaed vath 3 gigtizipe h‘a@%ﬁe&%@é Hﬁﬁs fs@r:s digitizing,
the co?ﬁyb{ll{g r WiE r%ﬂ?lﬁ'tetﬁt‘: pB'émBht @fdtﬂ%lé}ﬂ%ﬁg rifhiiVe 4788 ofBAIEdot. Optical

rst, spl een was grinded to_obtain
density (@D} pieesnemellltb aseuslpttﬁé lagﬂnstth?QWutq PrREein FRRESBIHHINS- t he
SP2/0 nmouse nyeloma cells in | og phase growmh at the
loozmam mqnherm@,dﬁreemt acdsvies ipsprpgratingr/ BpoRhITA test 1511hs@d to detect

s s LR PIGHOE Dt BRSNS, e BB n v

utlhzewaxsa@td»dewaﬂnprlslﬂg)ﬂ&&tmtl pl ates. The fusion nmedi um

the RPM L. 640 co nedi_ um co h NJ.A .
R L e e et
®p prbllilin(gl tfn Yhesilid @ppexe I&gﬁdnijbye :hllspec&ec:l of eordaistrejdneinfluenza virus;
onal ant ro u i nes_were
(&Y e R UG R BB RG, ST o R8P e Gf B it or

lactic aciy:bri doma. The fused cells were cul tured on a 96 wel |
cell plate for 10 days. The.cell supernata
&3 eplbingdo o WHiCHIPPR A SOMTION RIFEDBE ARSIV podt #nd e
detergent 60 - 62682-890J/ LEGALI 2989537. 1cl ones were further
ultured till the antibodies secreted by the cell L|ine

@a, avriagtingdhg splithsunporayifh amrivaay dAbethimssicwjad. varian or
%&é‘ﬂé{ﬂ f@f‘? I B8 8 %ﬂow[ t@ig Mﬁi) SHHRER Mﬁbr@‘ﬁ'ﬁnﬁ or fragment

nonocl onal ant| ody cell [ines, 2F2,
#@0dn HS5 @Y mmtkin CIFWdeQg@h@tipeﬂ)m an ap@eq&hqurmxma@ MiAb;
ri.doma... Stab f [
(R R R o SRS RSl prb 3, ARPILE pB en BB gni- Miad
tdifjuiad fur aliﬁndﬂ gufficiant kd faoilibedinding of theaamsiizentbetnd d1AD to the
24- well plates, then transfered to a 50nm cel
%ﬁ?%?%z?ﬁask for further anplification. The cells

(rgaragprymg eedietrdapenntb ke sdid su‘plpaﬂkwhatd:m the@otdeagenbisa

nouse m nal cavi.t Ascitic, fl xtracte
e i BBt 8 et 3Gl e 8 ot S8 EPactetionof
Wé&hcé’&ﬁﬁsa&mw@émr@mm@ampmml bodl es. [00246]

The ascetic fluid was preci I um

A gm@lary F&rlgﬁﬁsﬂi%’? ﬂgﬁ»%gﬂgt“ @H ?atfm W
2006/024d4Bo Rehieh §OIneBIpobited Bl Ce feferRB iR ith ehtetyour i f i ed

monocl onal anti bodi es. ~ The purity of the purified

[002 18P NRGLARAIMBYMiBAE ¥ d¥scedier 6ff the thwntibn ShiSb&Afiized in the field or
0247] Virus H assay of the nonocl onal Entlbodle I
point pHOEESPHTE; Vhgrerlromo e dels s RISty TEBSS fro¥iiem employing

alkah}élﬁ %B%také‘gﬁy ®ehled. '\/Pbﬂé’)&!nfi’ple T aﬂaami alstdofgitifg gtreptavidin-
i na Europe, etc. that belg&ged to differen

alkaligg phgsn)@gtagmnugqte i buibpgagitropius tetraacliym @H§SF§ Ky ﬂﬂno 4-
chlor§ t3 1‘?1591%11 ﬁﬁ‘te CIPY, oifish bfd adsichdd t&PE RE&NinNBYdentB & achieve

st the réactivity of the selected
the dmmd «;bhm ahayelm suppHedss epmponantyeiakiys With ehfemaqeenis deiection

systex;rxg Cesults can be visualized by eye without the aid of any equipment. In one

embodiment, a device can utilize alkaline phosphatase to quantitate the amount of AIV
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results are shown in Tables 1 and 2. The results
showed that all five strains of the H5 nonocl onal
wa@eorlogdses had good specificity for the H5 viPCBEES2007/002491

and they did not react with the non-H5 viruses. As for
reaction activity with the H5 virus strains, the

reaction specificity varied anong the different

nonocl onal anti bodi es. Except for the narrowest

reaction spectrumof 3&4, the reaction spectra of the

ot her four nonoclonal antibodies with the viruses were

all near or at 10Q% 0Q249] Table 1. P ti
present c84h SAcY4R GInBRTIBENHBHBLPBIRAS A BOA e Rl maEive

results%d'@seﬁ'lﬁ ESnjihdtRin Witk aidRAsitdmassay HS virus strain
Non- H5 virus stral n Monocl onal Antibody ., , (Positive

[00213)Y ﬁ?Sﬁé efhBb@mett, aUgt foPesd &éth‘&ld’iikﬁmxr HS m&laﬂ;rotélﬁ UBan anti-
ant 1 body Subtype nunber) nunbe 2F2 28/ 34

[14 -
subtypg H5 AI§268DoGomey COEERSE agigtst akskwh @@F“ﬂw‘@gﬂbﬁﬁﬁm
/ &@@
phospiirss) Bugiéd tithod tﬂ‘ﬁt/leéﬂ%asllzfg /’“1%6‘%)0255‘Jrﬂ tobiRe kefkabBiium (NBTor
5-bromip-¥eshl ario-vbnioty] Gi’haﬁpmm (BfoP)eand vrefeggnemstyndagd. St r ai ns
H5N1 strains Hamaglutinin inhibition ititer of H5 mab
[00214igdn sny of B Endodoneits disclossd haieirs theleshigmnie giaythsrdepyed from

o BTEEHR NSRRE PSR TGS OB B

sampl&Dhaf 2806 AR 1ERBtol@B8ACs3T0he inveaBOOIth8BGampEBEuypgcted of

Y e T o s N R S 3,0

humarrsidbd & 0aniBodé B8O4re InBNHnB&G td physioB@ral 800s 566024 BINBd, serum,
o B 00 0 Ry R0, 900, 200 4,
flow, %ﬁﬁ@mflﬁ&?@m@ ufid8UgestdOQecretion from oral or nasal cavities, tissues such as
tung, spleen and kidneys, the liquid of the complete virus or lytic virus from chick embryo
culture, and other samples suspected of containing an influenza virus protein or anti-
influenza virus antibodies which are soluble or may be suspended in a suitable fluid. The
test sample may be subject to prior treatment such as, but not intended to be limited to,
extraction, addition, separation, dilution, concentration, filtration, distillation, dialysis or the
like. Besides physiological fluids, other liquid test samples may be employed and the
components of interest may be either liquids or solids whereby the solids are dissolved or
suspended in a liquid medium. In one embodiment, a sample from the nasal cavity taken
with a swab or other collection device is utilized in or with an immunoassay device.
Devices will often contain a surface to which one or more antigen or antibody can be

attached.
[00215] TREATMENT METHODS AND PHARMACEUTICAL COMPOSITIONS

[00216] The present invention provides a method of preventing or treating a disease
associated with avian influenza virus infection in a subject comprising administering to said
subject a pharmaceutically effective amount of the pharmaceutical composition comprising
one or more monoclonal antibodies of the invention. The present invention also provides a
pharmaceutical composition comprising one or more monoclonal antibodies of the

invention or a pharmaceutically acceptable salt thereof.
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VTM2 3200 1600 < 3200 6400 1600 VTM3 12800 6400 <

12800 6400 12800 VTMA 6400 800 < 400 1600 400 VNMR. 1
WQOd7489753100 6400 3200 MBI < 400 3200 3200 320BCHUSDO7/002491

MB2 6400 3200 < 6400 6400 12800 M XI < 1600 1600 12800

12800 12800 M X2 < 800 6400 12800 6400 12800 M X3

12800 400 < 12800 12800 12800 Note: <, titer |ower

than 100. [00251] Neutralization test between

nonocl onal anti bodi es and viruses [00252] The

neutralization activities of the above nenti oned

nmonocl onal anti bodies with H5NL viruses det ect
[00217hy Thi @hpirescsutied! Icompgsitign of the gMeqtin mpy Qe §§'"PB§tFreé1t ca
subjec %&é&%nlpﬁgmymaaglq 531)tes _ﬂi@u&% Wittfout Omiabbe, tBe oral,

e strate that nonoclonal antibody 8H5 had good
buccalmxbtmgmalzmulmntmaﬂ,\namré@rahg@ﬁt#stnt%ﬁqst%ﬂilf%a?fﬁ%ma

o R 20 BRI Pt 0350 b
[00218] neﬁt‘ ! alacﬂgf\‘ff? Q?l{’lgl %20%& tﬁ@fe"%ﬁﬁérgﬂte}dlgﬁ%cﬁgn Ha? cHﬁane

agai ns strains to difterent
pharmacbstidalliyrseagpalie swridk aqprebos gumrkaqea‘g@ spigtiopegdigrAsigrs

w35 o, TR S R 208 B0 s s

injectablé 28LMiohL SEstﬂ:é’x@%s YE]IxaﬂhpIes Jof 6vifEb1d 285:0us 28D gongJuEITRGEiETS,

128

ceice SR EabSaORARE. 3800, ot 00 SRR 3 ot

glycol, gig&é%all %gcgglgla&@ Cbuhﬁﬂe@ﬂa&&r&s?ﬂﬁfbo%tabwls/(sﬁcu aslglB@®il), and
12800 12800 800 12800 12

b gy S0 g o Pyl PR LR pPecamie,

by the udSa 37 LA6R aMEMENiEZBY th itk B tenaBDo SRR pdfthBe size in the

12800 128 o 100 12800 12800 12800 VTM4 12800 12800
case of diggasions @od Pyche BerpPARMBCHRN$2300 < < 3200 200 1600

[00219] The pharmaceutical compositions of the invention may further comprise adjuvants,
such as preserving, wetting, emulsifying, and dispersing agents. Prevention of

microorganism contamination of the instant compositions can be accomplished with various
antibacterial and antifungal agents, for example, parabens, chlorobutanol, phenol, sorbic acid,
and the like. It may also be desirable to include isotonic agents, for example, sugars, sodium
chloride, and the like. Prolonged absorption of injectable pharmaceutical compositions may
be affected by the use of agents capable of delaying absorption, for example, aluminum

monostearate and gelatin.

[00220] Solid dosage forms for oral administration include capsules, tablets, powders, and
granules. In such solid dosage forms, the active compound is admixed with at least one inert
conventional pharmaceutical excipient (or carrier) such as sodium citrate or dicalcium
phosphate, or (a) fillers or extenders, such as for example, starches, lactose, sucrose, mannitol,
and silicic acid; (b) binders, such as for example, carboxymethyl-cellulose, alginates, gelatin,
polyvinylpyrrolidone, sucrose, and acacia; (¢) humectants, such as for example, glycerol; (d)
disintegrating agents, such as for example, agar-agar, calcium carbonate, potato or tapioca
starch, alginic acid certain complex silicates, and sodium carbonate; (e) solution retarders,
such as for example, paraffin; (f) absorption accelerators, such as for example, quaternary
ammonium compounds; (g) wetting agents, such as for example, cetyl alcohol and glycerol
monostearate; (h) adsorbents, such as for example, kaolin and bentonite; and/or (i) lubricants,
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MBI / / | 6400 12800 6400 MB2 12800 12800 1.00 12800
12800 12800 M XI 100 100 100 12800 12800 12800 MEK2

wa @748 6400 12800 12800 MDC3 12800 200 < 1PGD0S2007/002491
12800 12800 Note: /, no data; <, titer |lower than 100.
[00254] Exanple 2. Assenbly of an HA antigen detection
kit for subtype H5 avian influenza virus (using enzyne
I i nked i mmunosor bent assay, ELISA) [00255] The kit
used the doubl e-anti body sandwi ch nethod to detect the
HA antigen of subtype H5 influenza virus in the

npl e.. First, ponocl onal anti.bodies aga

such as GAPFBHECRIS GHETHR B A PRI polyelfylehe glycols,

sodium 1881 8h1AE] hﬁ‘}nb&ukb ehesettl a8 ehedasé BEcqpslilek had eablets, the dosage
m cro-well plate in the kit box. The subtype H5
fomsmﬂhﬂrﬂ@ﬁprﬁﬁbuﬁf%%&%ﬁ% HA antigen was pre- Iysed
and then added into_the mcro-well

[00221] roRekid desazedptmpBay brdomelaisdes mpdmsp WAea&ﬁtaP@ aﬁ]gatﬂe release
dosage fmﬁ{‘%‘gﬂg\,\%@s&%ﬁ@%ﬁg sTBPRChefedetANd ML g5 Mahediaddekase

bound to the antigens. At last, the
dosage ibnn@ltorggthee with additional vkaipighisabat asyas fekease pate modifiers) (hpse being

coated of a? c‘i@&é’ﬂ Wk bp%ﬁ LPRc AT R NSO rdtd §r RS SncBihdt, but are
co n

ain any enza virus antigen or the virus
not hmlmaso rimircs’(mrgvmdma&yl eéllulesez metliylwsiiulope sediven r at e

carboxngﬁ‘tygceqlléxiocslee? Ieceﬁlgl#ostehce]_ﬂ?o ?%@%}% Sﬁ&&ﬁ{h@léﬁ% o?(méT?Llnthan gum,

e nou cavit
ammombﬁﬁaﬁicry]aw&qﬁ),lymﬁ hydegenitedisassorail, camadba wagparifiin wax,

cellulospesii BbTHgTA G P RGOBFHATBIT 60 BF AR Fo o At acid

copolynith lah 8 gk fFeliatddF! MdiBfiéd reidtse god polsatileltlepe ddsage forms may
i nfluenza_virus were pre- angﬁé’ed tQ the surface of

contain pn%orpfeﬁ%hm@%% FOSTEIP O T H TR . The
ocl onal antj bodi es were ﬁ e-.attached tgl he gl at.e fast
(0022211, TheARBRPR SRR CRERISHITES SRS bEA KB e R iy Se fas
dlspersﬂ;)g of BIS%K/H&I d(fsz fdrhRMatvas (RODWFs} dontasihg(thORNd¥Ehe gredients:
% Tween , dried, and sealed with sealin

aspartansm aqg%f@n(e n@mnss qitrpmgeid Icagseaym¢lipse sodium, ﬁfossg@done

t rriefthyl REMHIEH
dlascort;l;b gardogtglgggﬁg&éé’%& AEElﬁg?gag gl)‘%tx%%d?@)@%iﬁgﬁﬂ W e,

magnesmem Siceiotss ngnmitof, GoctB g mﬁh@m}aﬁ it SRV P%Uﬁﬁ’d?@?t%ywl

fumed ﬁll%ar L 01(? giolgcg%é %Edfghi sthQQ%ﬁ}r%olAeﬁ?Q E%Qﬁi)ntl k&ﬁa?féul_ﬂ&%%t{ bgﬂ&?/tool

xylitol. W]@etﬁrrﬁ@dﬂsp%m cas;soh{_xyg asu@dﬂfeemn B (esRriby FDInaye dependent

B e

fast dispBSng ﬂbba7ge4fonfl@ﬂa?56&} p&pmydﬁaltda\bhd:redh@élaxgewbstam isspiable, a fast

dissol g anti odles re | abeled with Horse Radi sh
issolvigg 8%5%?5’“(% Bf§*F 1 uted to proper concentrations

[00223{ "ot compositions of a similar type may also be employed as fillers in soft or
hard filled gelatin capsules using such excipients as lactose or milk sugar, as well as high

molecular weight polyethylene glycols, and the like.

[00224]  Solid dosage forms such as tablets, dragees, capsules, and granules can be
prepared with coatings and shells, such as enteric coatings and others well-known to one of’
ordinary skill in the art. They may also comprise opacifying agents, and can also be of such
composition that they release the active compound(s) in a delayed, sustained, or controlled
manner. Examples of embedding compositions that can be employed are polymeric
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[00261] Positive control: The inactivated H5N1-Yu22
virus strain was used in a proper titer as the

wEomiTnsares control . [ 00262] Negative control: LBGI/BS2007/002491

Buffer A was used as the negative control. [00263]

Devel opi ng Buffer A: Devel oping Buffer A: 13.4g/L

Na2HPO4. 12H20 + 4. 2g/ Lcitric acid aqueous solution +

0.3g/L Urea Peroxide. Devel opi ng Bugger B: 0.2mM L

3,3\5,5" -Tetranet hyl benzi dine (TMB) + 20nM Ldi et hyl

formam de (DVF). [00264] Stop buffer: 2M concentrated

sul furic acid [00265] Concent rat Washj ng Buffe
substanceCxrPREax s TIGEICtNG PP wrds)SR) 3ls0P M THCTY- scaRlated form, if

oons 35l UBEE PR a0 0GERL clagtsut on. one - ¢

(00225 P’ Efq@%ﬁ&ag 006 f0§‘8¥% tahﬂﬂnl%ﬁ%rlﬁéﬂuﬁé‘ ph@@Hceutically acceptable

rat€d washing buffer X) was diluted with
emulswtd:l, stlistibe suepeasions, sdmp@mmﬂeq!xxwat dn addjtionbothe agve ggppounds,

the llqul{ﬂ go%a}% T nber dodBiin 11111& di mltse&nmgﬁy%g@ﬁ{ & a‘ri"f‘: %Q&lijésn\gater or

A Sequence. 3 negatPve control
other sol%eﬂ@,sscﬂmmhzmg ragemtls awé Iekrsllsaﬁds,laSkfbaﬁmﬁﬂt gthyl ailmholwemr opyl

s, S50 G2 Ry P s AT P g o,

pm‘tlculdrh&)tfoﬁﬁﬂdmm @r@hﬁlﬂﬁt 610y cotrin gertnh ar]kolt,\m’ml' chstoedil, amlrsgsame seed

oil, glycgwa, tf,lﬁ Y ﬁ.\(&.\ loagﬁ:p Tk vt }fﬁ%ﬂ%xg%glyﬁéé ?@4 eaélé %g%%ﬁéﬁgorbltan,

or mixtuiréd\6f el @btaRcR! ikt allikeanpl es, chi cken enbryo
culture sanples, cell culture sarrpl es): An appropriate

[00226]amBé§fde§)§udhhﬁeﬁldﬂbaﬁt§ 1) phﬁtdhcamball. Beprasmbh ean alsp anadfide
| OOM LB-A plus 4ul

adjvanis Sich B etF B SR IFHATIVIBH 58 Biprapag B2 PEFLY SReIEA Govorine
and per?fmﬁg g%&ﬁ@ > ﬁhe{ﬂr?ﬁ%é'l'itﬁ:apéoxk&)sﬁl @Nphal Botthardficladel Qldspendmg
When

sanpl e was dry swab sanp
agents, 2@as (& Bample, Kopbedisostenmyk el&owgenquym]fgma itd] and

sorbitan Cfme?s i %s%al iHb @elhﬁgge SRIRhEmIRS AR bRId8 db@iéhite, agar-agar,

sdl'v e sol ution and was incubated for 30 nin
and tragatantigommtistyes af drces subtstanaescend thodgke- agi t at ed agai n
for suspension and was centrifuged for 5 mn_at
[00227]q Oﬁbﬁmceﬁhealwp@qsmcmtof {hespresent Hvesdompy|atsale grofigured for

st ifeBti¥R) dr f Rterinaril
treatme?ts llil v g£{}gd%§5‘jv}q%e qﬁg)ugg ﬁgt}m t ary ea ﬁ| I’mlr WaS?rénarl Yy
acceptabl@lsalt Bae&@oﬂ@ﬂixetb@a&la@cmb]@mvmpg Pra-<deZ %‘}-@f,ﬁé pdministered

asa su1§ﬁgy ag%g% ble%ﬁ‘ﬁ%agloﬁ?% Sodotifice i Miha ?W:t%ﬁ@ﬁ&&m%%d the

e ron to produce a 10%
vetenna‘iﬂ Woﬂtleﬂ&mﬂhﬂ@mmﬁh @xas@spiwemerdmmntﬁe@f mlérstratlon which

itati n ubat.ed, for 30m n at room
will be ﬁb@rpé?*g?ag Gﬁf‘ep"’]#lc‘t%ﬁrr gl agit at ed again for
uspensi on and was ﬂ{ %@Wﬁl combination
1002281y AT e Meed BioniT e HAbolitP P Sl anlo iy
with otlietpaftnairﬂnigemfcaciﬂederamnaamlmrpirwtmomaoi?\éiSBanee rassociated with H5
avian m%%:enza virus infection. The monoclonal antibodies may be administered
simultaneously, separately or sequentially with the other antiviral agents. Examples of other

antiviral agents include without limitation ribavirin, amantadine, hydroxyurea, ribavirin, IL-2,
IL-12 and pentafuside

[00229] PEPTIDES SCREENING METHODS AND PEPTIDES RECOGNIZED BY
THE ANTIBODIES AND VACCINES
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[00276] Negative and positive control wells should be
i ncluded for every detection experinent. 100M contr ol
w@et0answm shoul d be added to each control wel | PCT/08287902491

I ncubation: The plate was sealed with mcropl ate

sealing filmand the plate shaker was set at high or

noder ate speed to shake the plate for 60mn at room

tenperature (25~28C). [00278] Washing: The sealing

filmwas carefully renoved and the plate was washed

for 5 times with the plate washing machi ne and then

dried. - 65 - 62682-8901/ LEGALI 2989537. 1[00279] Add
[0023n Thaprespuidnyertionnrevides p ardbodRbysaringshosderptiden that simulate
the epﬁfgﬂlg ré@cl\ﬁ%Y%ﬁ% Wht hlonb%gp;ntiﬂaﬁiég A invdkifor | Birthe@Sre, the

aling filmand incubated for 30m n at
preseng ﬂ@entlor@mﬁw]iddit@bemaeshé@ that ipoeptheCpitopes isgegrizgtd by the
0 I h
rnonocé):;ceﬁ| \Agir)gcﬁg%é;{ t&;g qrﬁ\?gﬁgg ]@%ﬁ% ﬁ%Bé‘[thﬂ‘@gF%g@ 1\%;?&% g[gjowdes short
pepndgzehwlyg the mmotahshseqebmcearsdt fohid 1mS>BQIHé NRs64c6Bt 7rikdy 74, 76, 78,

80, 82[ %8,%]89,&({, ggt ?tg 8 A)ér ggel %gzp%rstl nrlm?% bo n‘&‘)g monoclonal

antlboaﬂﬁeﬂ‘ theinOedtign "Dmiréfoae] dheg;e shéy pslhtadee have thrd samﬂairingen
The Y es of each wer e deter ned
specifiiy| 9 o8 T3 eGRE e A P TP BH 5Ol Lot e Tt foficcine as
the aviRSIn8&HAIne kuktypt H/savakasn@wps@hdéés&aybﬁaommse{i eDa&édt the
Resul t assessment [00285] a) Normal range of negative
preserz,c&mﬂamb VtbodifSr nal conditions, OD val ue of the

ative [ th 1 f the OD
00250 B s R B 20 ok G e SRt e Sps o )

cultu &ifae alipraansias under BRdiEbhy alitse R i@f' péil)tlldd H@ression; (ii)

negative control wells were nore than

contactingethe melitre spkticd WEh mopeslod. anfipodigg ofseay ehbiona i pdecting
the plf%g @lto;r%?th%ﬁgﬁercg* cal¥oltiRd WeLa8d h%écl%ﬂﬁ%?b@@le% } 188 nidMRclonal

ue s be“regarded as 03) b)
antibddaesrskd fenthe satening nmsmph»de vathet binitatipr the meperipnal antibodies

8HS5, 5 ﬁg d1 d&hogﬁl earg:)o 8 E%fam%gbgzlﬁofj ﬁ-gc)ﬁ%eﬁ @1@1@519 Iiescnbes in detail

be no &ss t Det erm nati on
an assaf thdisuGigFIERy vaIeeumcK ShWI! reptidys that isd wa theamdeerlenal aptibodies of

I I
N T

the OD value the CUTOFF, it was a positive react i on
for HA antigen of H5 avEXAMRBLESenza vi r us. [ 00289] e)

[00232L tﬁ{enfo ﬁ&h%}t)fég a{\@ﬁlﬁl'ef’ﬁlugﬁé‘%é Hthe Hes@ﬁﬁn@htlon but are

was a negative reaction
not to barqugen:ddb lingt theisgnpé of theemesentinvertion 00290] Det ect i on
test of clinical sanples .[00291] The kit was used to
[00233Het Bxample|l. Wreppsatidn eﬁnamclmaiansbwlpm%gaswee@%wgm of

subtypetlﬁg or[-‘g?'léht]@ﬂl%n%a%mg\m in Table 4. It denonstrated that

very good detection sensitivity
[00234] Preparation of antigen.
[00235] Fertilized 9-day old chick embryos were inoculated with virus strain
Ck/HK/Yu22/02 (H5NI) (referred to as “Yu22”) for 2 days at 30°C. The chick embryo
supernatant was collected to obtain the amplified Yu22 virus. Live Yu22 virus were
collected and inactivated with 0.03% formalin at 4°C. The HA antigen of the inactivated
virus was detected and the titer of the inactivated virus was measured (please refer to the
guidelines of WHO for the specific methods for determining the HA titer and detecting
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and specificity. - 66 -
62682- 8901/ LEGAL12989537. 1] 00292] Tabl e 4. Detection
w@pooHBsEsxl non- HS5 virus sanples with H5 anti gePCEUSEA7/002491
nmet hod Sanple type H5 Non-H5 Human swab - | a /200 b
Chi cken swab 1447300 b r /87 b Chicken enbryo culture
38 a /38 b (<1 HAtiter) oa/46 b 256 HA titer) -, not
determi ned; a, positive nunmber of sanples; b, total
nunber of sanples tested; HA titer is a standard unit
for evaluation of the titer of influenza virus.
[00293] Exanple 3. Assenbly of a detecti on kit é&EL SA
hemagglpitipatign inhphitign (Hbo dYy e ehosﬁ%ts ypes praig AT L926% My was pfovided
tition nmethod to
]””hehﬁb&M§ﬂL$ﬁg@§%g§%?A?%ﬁn|-ébéantlbo y in blood serum
[00236]5‘3;@ First, nmonoclonal antibodies against the HA
gen of subtype H5 avi an influenza virus were

(00237} P} §1{%Q§ Qﬁdfeﬁl‘%let BALAUL RFereputdhasdd £58W8E AnBlL@iikel Tenter of
Next, reconbinantly expressed HA antigens of
Xlamenﬂmvt;rpléy Hehewriemwenefdeptandteyied i thieesateit t ached to the
pre-attached anti bodi es. When the serum sanple and the
[00238] en Pyerbictiahef bybmdmuna| onal anti bodi es were added to the
plate, the specific antibodies in the sanple_and the
[00239] en W erpsesbuinsdrdrbnded onmunization epd BEGbision reeiipdy @ grafuce the

hybndoJ%' ”'ii‘lop ﬂeztaﬂ]s gPﬁleQHéthQﬁ‘éleé’s% rEigz? td?AﬁEzSodzLJ Ab&b&%idmuanual (Ed

cou notice I nhi bi ndi ng of
Harlow eﬂnrzly 1€epldl Speihg Hatrdabormdryah®B$Ho dikesmethod wes fniefly described
below antigens, it would denonstrate that the sanple
" contained the specifi c anti - HA anti bodi es If the

[0024O]Saggﬁxglfn 14 {onog&\ﬁont E 101% ‘agj Qﬂn%t% (’vak Inixed and

lcg agal ns an | n [ uenza
emulsifiét iith Cohiplete Redund's abﬁMBﬁ(lCFﬁ%)znylrmuhlahﬂtmd fiba owikbme was

o anti hadj es . and nt| t be..inhi.bited,

inected g B lemRita P IR Go e R EACHT G L FhigbbETe dosage of 30041

per mou¥® E@ﬁirﬁ’é’tﬁiona T ﬂh@dBﬂﬁar&UZﬂtﬁ shy titer A fast ingauniedtion, the mixture
HS5 avian influenza virus were p a}tache ter,

was injoeirel (P BUES B3R B TE FGTESH CPBNERt A e, e PEFopHL00s

blood sdthples Wige ARBR Eloti e nik itd G&bﬁﬁm‘é&h@lrﬂiﬁ&ﬁﬁﬂ gdtehyy by
I ncubating in 10nM phosphate buffer

hemaggdiinapiog inhihttion zesayna¥ Rew i Rqﬁer}@gg?ath ‘&B§’3+m6“%f’5sn3ﬁe“ was

é’éﬁﬁlb&% ﬁﬁf{ﬁr hﬁx@ t.t RSB &EerW dslinjddR dS@ak befdre the fusion
talkentoso at1 on T F + g% gelatin) for 2 h{eg at 37C

experimeas aidhie d@swaqféoubpertrﬁeu%atbwhéh? cgpdal weiny dOJHEPR Qkﬂtes were

antigens. The reconbi nant HA antigens were dil uted
producqds: 3711 DERS (pH=7.4), then |Com of the dil uted

O| LS F:ﬁec‘ ad 1eALRItE Bt h b Hfed PRk RN the mouse
[00241% Il;usttac dmpl at e, \NhIIC vvas?éﬁlscubat ed for 2hrs at
myelonBiy@ilswBisstethesnlesn was girigged tggbtain the spleen cell suspension, then it was

fused withaRe S%%%bg%?g%é%ﬁﬁ%ﬁl m Be égﬂ ?félivth hethea6é 39¢0 spRen cells

a vacuumto plate (dc 12
versus IvelyleJornd celheThe ¢cells were fused together at the presence of PEGI 500 for 1

minute. Then 100 ml of the fused cell solution was cultured in 10 96-well plates. The fusion
medium was the RPMI1640 complete medium containing HAT and 20% FBS. The clones
having the desired antigen specificity were screened by HI test, and stable monoclonal

antibody producing cell lines were obtained after three rounds of cloning,

[00242] Screening of hybridoma. The fused cells were cultured on a 96-well cell plate for

10 days. The cell supernatant was extracted to do HI test. The wells containing positive
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[00297] Preparation of other conponents of the kit
[ 00298] a) Enzyne-Label ed Reagent: The nonocl ona
wa@eorlogdses were | abel ed agai nst the HA anti gePCDiS1467/002491
influenza virus with HRP. The | abel ed anti bodi es were
stored in a proper dilution to nmake the Reagent.
[ 00299] b) Positive control: A proper concentration of
nonocl onal anti body agai nst the HA antigen of H5
i nfluenza virus was used as the positive control.
[00300] c) Negative control: 100% calf serum (NBS) was
uses as the negative control. [00301] d) . Devel op
clones wegtfiethereultymed G the agiibofios sarpiseby the sgil lips coyld S&@?B@lﬂhlblt
agglutm@ﬂ%%%eép{( {6 Qftug st?an??%&-cljﬁfzﬁéh Fiebaxi de [00302] e)
opl ng Bugger B:

3,
[00243] §cre§mg% %%&F;ﬁl%%%% %H%l')ﬂg?g%)(’ I%@hg:ra‘s %@%/11\4(9@'3“@8 Aylo1, SH5

anleFt@ﬂﬂenbmaK@U sul furic acid. [00304] g) Concentrated
Washing Buffer: 20x PBST. [00305] h) Mcroplate

[00244) SeGlitag dfilybridome. Stavdeecl] Doscapabhly Omefb@m%agnowl

antlbodn% r%ér%?ul%)efo’tgx%ggﬁu Cé;) ﬂ)cuggtg []89 @%]—wg?hfa%s n transferred to 24-

aratio
well plategnbhantramifecd Vé s 150ndg c8ll f:lﬁlan'e (ﬂ@ﬁkfom@sthdr dmpleticagionhThe cells

were col?e&fetdré?mgg% celF gagﬁm%exb%rc]hﬁed oV\a/aItn% etl.%bed]osrrg grgﬂl cea(f Wgs Ascitic flmid

was extridttBd Goadthaaa6lisdi abgdointnal bevity aﬁ@ﬂl—m dagequence. 3
negative control wells, 2 positive control wells and 1
[00245] bl Bikfieaiin 6f mveddlonut estitaelieson every plate (sanple and
t he Enzyne- Label ed Reagent woul d not be added into the
[00246] bl TRk asaticrlid mb lprecipithtédheith S6%6 aingynitre elfitertheindialyzed

it SIS 3 A1 U5 B 850 BTG S pocon

annbod19m1htel pUgitE 6iHeGuriiRd enéiiddidnat smmidgwﬁ desedised with®DS-PAGE.
62682- 8901/ LEGAL| 2989537, 1[ 00312] d) Addi ng enzyne:

[00247] SOMirdsHydRay bedheleshoSragEaitibudtesadded into the
relevant wells. [00313] e) Incubation: The plate was

[00248] S eqlhﬁ@y mdrfgtﬁﬁﬁl dfr}gsm {iuRE i Viensel Hdoassia,Mblagsia, Thailand,

m xed, then ubat ed for 60m
Hong Kgg; ClfBoBYPe: ?tcv%‘éh'?%“g@ dgfi%rﬁmgr?% RS (Cnéil et al PNAS,
103: 28@{2@6@?' aYldrlellmx\é%js- ofadA-H 1 Qirld R t(EI 1WRE 3WEsiken &mvmre chosen to
% ate washer and then dried. 00315 3% gﬁl Th
test the yeggiéYifsopt thpevlersginposlemebantiodifg VDé%}rBiﬁs n@ £ &y agpay- 1he
results a?l%] 1‘5%51“ 1ne?§lhe§’\’? ﬁﬁd adghed dmtOsHRA el dn ahel st%ﬂi bﬁ’the H5

tomx well. The m xture was kept away f

monoclgriay pntiasties had gasidmpepiBigiy farrihe 515 wiskich e tb%@ld[rw@m with the
non-H5 Q/lru%st g%tﬁp%ac%ﬂﬁgﬂzl fwisit R 184188 skaBY the YRR ficity

to each
varied among the different monoclonal ant:bodles Except for the narrowest reaction

spectrum of 3G4, the reaction spectra of the other four monoclonal antibodies with the

viruses were all near or at 100%.

[00249] Table 1. Positive reaction rates between monoclonal antibodies and H5 or non-H5

virus strains using HI assay

: HS5 virus strain Non-HS5 virus strain
Monoclonal Antibody

. (Positive number/ total virus  (Positive number/ total virus
antibody Subtype

number) number)

2F2 1gG1 28/34 0/14
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shaken to mx well. The OD val ues of each well were

determ ned with plate anal yzer at single wavel ength of
wazenos 7 ank control was needed) or dual - waveP@nysivon602491

450nm 630nm [00317] Result assessnent [00318] a)

Nor mal range of negative control: Under nornal

condi tions, OD value of the negative control was no

| ess than 0.1. [00319] b) Normal range of the positive

control: Under normal conditions, the OD value of the

positive control should be no nore than 0.1. [00320]
c) Det erm nation of the CHORF-value—-cCuteff—valdve=

v o

3Ga|f of tligGaver age OD vHVBes of the negative Wel4 s,

06321} Determmation,_ pof  the PoSitTive Reacti 't
tﬁe sanpl ig@ T oD val ue< t#€3EUTOFF, the sanmple S

sitive anti - HA ant{ ies. [00322] e) 0/14
term naﬁgdé}] of the NequPI %e Reaction: 1f the

npl e's g&iﬁal ue > the QHLFF, the sanple was 0/14
or

nm‘mt Lve anti-HA antibodies r 003231 —DPet

Act i
TOOZTI] CT Cbl I UII

10EBt of cllgM cal sanpl es31/6@324] The H5 anti bodyl4i t

was—usedto test —humam and chi cken serum sanpl es.
Table 5 shows that the kit had very good detection
sensitivity and specificity. [00325] Table 5.
Det ection of serumsanples with anti-H5 anti body ELI SA
method - 69 - 62682-8901 /LEGAL) 2989537. 1Sanpl e type
[00250]H5 Tble- HoHHTtanoEMonarlong Agtdpdiesdhr k&t Xeranfa9/ 50b

laVwZeW.N)

ST not—deter nh' ‘fﬂtlrxh nﬁffﬁ'ltlbh\f‘tell §§x:lq% isnt H5N1
%Efﬁ& 4b tQOt al | | ;ﬁggrs bezc}p?ll 1o d,], I rt:u?l e §| o1
H5 avi atf4 nfl 3 4 ( r-nA'D: [5 10F7
| aGBili ng net h2§0Q 003@428 The 12300 paﬂggo%s 12508, 6400
ge@BRat i on of 128Mynosi2%00 eagtff usi 880t he JABLBi g 12800
goGB3i munochi 2%t ogr 338 tecﬁnl que. 1 ﬁ%osar@ggg V\M?&QO
CO¥Nd be test8d0incl ude) ani nal s wastd00secridMons
t FENfout h and6#@@al ca0@ i es, <i ntact 12PPQis 0128I0§)sed12800
viHME cul t ur ed60® chi 88@n enbryo, et 820Fhe p298uct W9
debiNtat el y de3pgoed f 820mne-ti&ne use 18809, al#B00s 12800
simmN®e, safe, 6@l i abl d0@nd creat es n@0Pol | utia. | 1600
camng ned quahsoy conkrol itself and éd€@ded FRHO 1600
adging onal reaggoas. Gheoresukt di spliaged wak28Xear 12800
ThpN®act i on Wasow api 640@nd t ke t ot al128p6r at 640 needkliD
opryi130Mi n. [ Q08@8] TBeos est paper ca@0ai ned12800i - HAR00
myapghonal anBpbedi es 1600t he kesti ng 3@06a ono4dte 1600
nitrggel | ul osgaBobt er sg4amd goat anti -1p30ee | 460G n t h2800
cappyml area. gMpen tegpong, thke HS i fdouenzal600r us 400
taRNsRP! € angpphe cold oi d gokd | abelggd ant i 64 3200

'L

nmoRfs] onal antd body (Ao 3200 3200 3200 6400
MB2 6400 3200 < 6400 6400 12800
MIX1 < 1600 1600 12800 12800 12800
MIX2 < 800 6400 12800 6400 12800
MIX3 12800 400 < 12800 12800 12800

Note: <, titer lower than 100.

[00251] Neutralization test between monoclonal antibodies and viruses

[00252] The neutralization activities of the above mentioned monoclonal antibodies with
H5N1 viruses were detected by the micro-well neutralization test (Hulse-Post et al.,
PNAS,102:10682—7(,2005)). The results in Table 3 demonstrate that monoclonal antibody

8H5 had good neutralization activities against all HSN1 virus strains.
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Au) formed a conpl ex (Ag-Ab-Au), the conplex noved
al ong the nenbrane because of the | am nar separation
we@tdoensy7sand it could form doubl e anti body saneeu/vk2007/002491

i mmunoconpl ex with the anti-HA nonocl onal antibody in

the testing area. If it was a positive sanple, it

could formred lines in the testing area and the

control area, respectively; if it was a negative

sanple, it could only forma red line in the contro

area. [00329] Preparation of the test paper in the

kit: Thetest paper was prepare in stad d.
[00253] neT#des: M P?F‘P\t@%yt it é‘?f‘g}é‘g ‘Bﬂéﬂ?{zaﬁ‘%f@

tof ' b" d”U ' ”S | ir@ﬂfﬂmcﬁ%seoelon
) San'p £ 14‘@%%?3%?‘;%{%;%%%3@@ [00333] 1)
accordggg;g,sg Iene e =2 frh:,:m ¢$’:, }':_?;G or TTgHs ' Y 1@1‘7 iRl
safdtes): - 70 128958213801/ LER0 10598887 1 11?§8§34] 12800
ap6i¥bri at e anoldf00of 198§ nd33Q% e BBOPB- A2SRE BR300
i NGD& ratio of 12800n LBOR versts 4m2808- B 1890 12800
praméred. | COrl sanpl e was addetl i nt 64@dch WS800 of 1230
pl afel t hen 70n 12600t he 12§80 s mit ur el28808 add?&@0t o 43800
weldn2 [ 00335] ii3800hen 6400 sanpd®E was400y slER90sanpR800
[@B8RA6] | M LB-fsetOm 4490B and<1in PBBOwer 28®0xed 12800
t oggiher and adgegbo nt q280¢anpheo t ube4odhe ExBDOl e WAS00
ag iHREed and dissplved then incpbatethbdoor 3800 at 12800
ﬁﬂiklhe”pefatu'f?zsoﬂ‘e Mhxber e vwas agjjsyoed gggwion fansoo
reySygpensi on apglegent r?gd;ed for 5 guppat {XXgopm 1bkeE0

2

Q

sypgrat ant was jexhract nd {951 ofigbhe sdpesnat afdoo

ed to ea II detegtlong(poss bhii) 3200
Vhih e sanple

ste L 5 40
LBYBMAhd 1ni PBS Ore rﬁZ%gg g 61er Olnt0280(§)
sg)ﬁ@g‘étube Théa%l?1 ar}:/va é spen in
m to makel % ( ) sanple s nsi of.- Afte

agiMBti ng, the safipl e wad di ssol ved Oi nclp¥fi%d f 6700
30MIB2at roomté at ulr2§00Thelﬁf)xtuil%8%s 54300t ed12800
f oMIPG- suspensi oh0® hen déftrif Uged f &2800 ni 280 12800
bOMOEM The supéddat ant <was exPPact €d#08nd ¥BHA0 of k2A¥L0
supgEngmat ant was 1ado@d t @0dach wel | f d280G%kest 1R800 12800
[00338] b) 70m sanple was added gradually at the

Note: /,%m@étef kotet hgveithay 1@¢hd t hen placed at room

[00254]\1\18 ehe [) atlg HEA dJe ig} ggﬁx“ gllitl g%?%%e%ﬁgﬂ ficit £O @uﬂt?ﬁé’ﬁtSSaVIan

serve 0034 It was positive
mﬂuensznlst(mng edzyhnﬂhskmp@auwormg aQSIav,eELI‘SAQnI y the
quality control line appeared, and invalid if no red

[00255] i rEnedlgpesedable dﬁutde%nsh@dme@nﬂmch wsthoddo detegethedifn gptigen of
sy A i RO s RO, FOADk Ry sl e i
antigenioffshbtgpe HS\Anﬂu&u@omtds (yv&n‘abregaﬁaj:hla@tmthen;grfﬁgq pbidE polythene
micro-well plate in the kit box. The subtype H5 influenza virus containing HA antigen was
pre-lysed and then added into the micro-well. The pre-attached monoclonal antibody would
capture the HA antigens. Then enzyme-labeled monoclonal antibodies were added to the
wells and bound to the antigens. At last, the binding results were visualized by the substrate
color changes catalyzed by the enzyme. When the sample did not contain any influenza virus
antigen or the virus was not subtype H5 influenza virus, the substrate would not change color.

The samples could be animal waste, secretions of the mouth and nasal cavities, intact viruses,

or lysed viruses cultured in chick embryo.
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[00342] The test paper contai ned anti-HA nonocl ona
antibodies in the testing area on the nitrocel |l ul ose

wo pdoves975and goat anti-nouse 1gG in the contr oPCHUSN7/002491
There were freeze dry anti- HA nonocl onal anti body
| abel ed with colloid gold and reconbi nantly expressed
HA anti gen of subtype H5 influenza on the glass fiber.
The conpetition nethod was applied to detect subtype
H5 avian influenza virus anti-HA anti body in the
sanple If there were anti-HA anti bodies in the

it would conpete with the colloid gold | abel ed
[00255]anﬂemt}%rﬂf@%ﬁals%martﬁody, thus to block the

rmati on of the, conplex of colloid gold - 71
[00257]. ° pAerwriapabanttocisssEonsobs 1A FH T PR Hegenvitus were
pre-atta&i?:g 16 PhOdurfed bﬁt%%lﬁﬁerﬁ@%@dr@ﬂﬁgl plate 1htthé(\ﬁi$ TiRgAbh¥&onal

he conpl ex woul d formed and col or woul d  devel

annbodlpwan@@reat@emdatputbapme 31 @Ctlbgttnaalad@ﬂ%ph?%ata utfey (g8,

= Qgéﬁéﬂw ipRE S ERRMG" s T 20), dried,
pH=7 4){‘8\%%'1%}:]9%0%%2?1% on of t ﬁg Ki tlshThe k%smgont a?ne‘geetmest)’ rie
and sealpdpdth siating selttiore ( i0amMPBX0825%3 glletinkfar @rhrpab3 Eudben the plate

00346 st paper was taken a

was RS i PG PR nRL3 Y S v
ddnchohmﬂﬂ pl aced at roomtenperature. The results were

observed within 30 mn. The result would be invalid if
[onzss]t h Q’r%ﬂydi@tx&%ﬂlﬂﬁér%n%ﬂeﬁts hPR4iElecRes Uitt assessnent

It was positive when only the quality contro

[00259]' l rt%xﬁpm\%e&tthaeﬁa& i@ doflutiom® red |ines appeared, and

invalid if no red |ine appeared. Fig.2 showed the

Ly51§ Bﬁ%ﬁ A @B-AYvRCHANS +-D0QIAXen20B P IsTReeri8e LMDl Y Of
he HA anti gen Dot-ELI SA detection kit for subtype H5

Lys@ié'u?f@r Brt g“g\? A0MINT lP‘MSi? O&és%@*l'ed-r\bﬁh i RploRARAK thefinal working
re-coate h anti-H5 nmonocl onal "anti bodi es in
manM&MQ&Nmmgﬂérea on the nltrocellulose filter, and the
goat anti-nouse 1gGin the control area. ﬁtter t he
Lysi$ Bufgr CiR-€):domMiiBRpHtbtype H5 i nfluenza virus was
added, the pre-coated nonocl onal anti bodi es captured
[00260])t hdEnzyardLateiedRedagat Anti-Feompnediepalansbodisp weg lahgled with

o e e
[00261)2(al ch%%v%g)%&gpﬁHeQS&t SILI‘?% ARRRAY S 0883 ;R4S oper

wer e then the results were
tnerasﬁbsnmnsacbhuohgh enzyme catalyzed substrate
coloration. When there was subtype H5 avian influenza
[00262)i rNegatvglvontrel: &ysis[Earfandh wos beedgsgbapegativesontrehe
testing area and the control area. \Wen there was no

[00263) ubPyypdopis Buffey badaveidpirmBafion Aud 3-4efle NaghP g 2H.0 +
4, 2g/Lcr1t?'gzl gﬂ% %ﬁu‘éhgs DRGSR, ﬁ{,(ﬁma @@t&[((boscm oration spot

e control area 51] Preparation of

Devﬂgplﬂgrﬁlllx%% at b% §C3ta '503" 'ﬁ&tﬂrﬁ@h{dg%&}le (TMB) +

ose menbr ane” and wat er absorbing filter
20mpapeimerbyfopmamade @¥IEX bott om support. A matching

cover was put on top of the bottom support wherein the
[00264} ovBtop buffer: 2M concentrated sulfuric acid

[00265] Concentrated Washing Buffer: 20xPBST
[00266] Microplate Sealing Film: two sheets
[00267} Ziplock Bag: one

[00268] Instruction: one o4
62682-8901/LEGAL.12989537.1



has an opening in the mddle. Aflowcontrol unit wth

a shape matching the opening on the - 72 -
WG208288BSD| / LEGAL129S9537. 1cover was fit into PEEUS2007/002491

openi ng. The flow control unit has two holes for

| oadi ng the sanple and the control, respectively. The

bottom of the flow control unit was pressed tightly

agai nst the bottom support to restrict sanple flow on

the nitrocel |l ul ose nenbrance and the filter paper.

Anti-H5 (HA) nonocl onal antibody was coated onto the

test area and goat anti-nouse |gG was coated onto the
[00269] ¢ oRetestion pragedyret he fIOM/controI unit. The test paper

was air dried for _lh and a .
002701 oo e s P Sy S D) s R e
distilled Watérrlﬁ' cféic;mz-mewel‘télttocl%bﬁﬂ m&dudehe followi ng itens:

00354] a) Infiltration detection device [00355] b)

[00271] Saﬂi&h%ﬁ%%@ﬁéé%lé&%f@nmﬁbé}ea bé® ik Ro thefthickGlateapquence. 3
onto it; the filter cap contained a filter in
negativetdoatrol wells &mpsatwmny@l wellsand b blankicepteph gl gipre get on every

late saLnoqg’ & Eﬁ &ﬁ@g &H vﬁﬁﬁ@ﬁ&t be ﬁﬁfeﬂ 11H5 thé¥ank control well,
plate ( prasits

nocl ona di es th HRP were | abel ed and

and the chinlainieg steps ferdhe blaobmoew@} well overe thepamgas dhe piber wells).
Enzynme- Label ed Reagent. [00357] d) Lysis Buffer:

[00272] 3%4NRrple ttéafmienioandxhe epplaeionPBS, pH=7 . 4. [00358] e)
Washi ng Buffer: 2%riton X-100+ 20rM EDTA + 0.25 %

[00273] Twd¥her2reGamnphs Waskquid (Robinsbeirignal sgnples.mligken embryo

Y
LB-B at3}is tatio 6OI00Me i Arpds 4§ 10DBEB wag)preased. B 0P fleyamige wasadded into

each We&é{-"e D z grs& glée%%()p% Bgé&%re%%reémsﬁfugecg; ]g%él[é gﬁ% i@ B avas added.
(0027417 Rirhes }i.?gsgﬂ'w oS g‘%ibesgf"‘r’% & 20aPSe L 20,8398, BS%IEEPi £1PBS

wer e
were ml&ﬁd tégexag a6 0 apd«l Bto/a sahple talbé T stum@ld \ysie@glt;i&mtﬂr@ disgolved in

gueezed out of .t oCcessi t _t.h h t
the solufh e s garRater JUORI R ErPHb CREITICD | bl e e fated
again fotr @ﬁsp%%@%h%n&@ﬁas%@ﬂ@ifﬁg@i for sy Hh&oopho llthe%ﬁpem)atant Wes

trol t d 0036
extracteera%é“sx%%?u RBRSHEEB ARGV g @a[aéanw}é v g Bt

absorb completely. - 7. 3 - / |
(002751935837 Mg @G%%WaéjlfYA%}Hmé‘h%?Wg fhfg fjpt B and 1 m PBS

were mixe@NHBsth&B1 A EERHE B saBleauBél AR dr@fahﬁﬁalabdstd ‘heS suspended in
enzyne was absorbed, the sanpl e, mas | eft to r %@ f
the sohugionrio prahee]108h (w3 FRBle SusRInsiRRs THe SPls W APl RdRer

agltatmg a.ﬂﬁ‘%@% 19£ub‘ﬁ?eﬁ%f@019ﬂ'f $156oMaER tp@%ﬁ'@ Phe foh@ufd Wad agﬂa&hi again

rops were added again after the washing buffe 4
for susmsnohetnﬂuvr‘@tcemﬁhgﬁeﬂefcé 5aB*§oﬁ¢ 1588 0gerie T heR dlye Wé“ﬂ“é‘f‘tw"lscfma“e

and IO(ﬂH%qlﬁkl)e %@ma%n% I\%s added as a sample to a well for testing.

[00276] Negative and positive control wells should be included for every detection

experiment. 100u1 control solution should be added to each control well.

[00277] Incubation: The plate was sealed with microplate sealing film and the plate shaker
was set at high or moderate speed to shake the plate for 60min at room temperature
(25~28°C).

[00278] Washing: The sealing film was carefully removed and the plate was washed for 5

times with the plate washing machine and then dried.
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[00367] e) Coloration: 2 drops of devel opi ng buffer
wer e added. The results were observed 2 mn after the

WO p@paiogh79ms absor bed conpl etely. The results weci/usivaven2491
no clinical significance after 5 mn. Fig.3 showed a
schematic diagramfor results assessnent. [00368]
Cinical sanple detection. H5 quick detection kit was
used to detect clinical sanple and the results are
shown in Table 6. The results denonstrated that the
kit had very good sensitivity and specificity. [00369]

Table 6. Detection of clinical virus saggp(g,es Egc H5 1
[00279] andfidenzymenko9nl Enrane-babeled Reasensayasiadded ko peehyigleyapt well-
Human swab - 1736 b Chi cken swab 55a/ 70&)_ 2%13{? b .
[00280] ChineReticai Ty platevan sealaby B spaltng i3ip and inggpated for 30min at

37oc. determned; a, positive nunber of sanples; b, total
" nunber of sanples tested. [00370] Exanple 7. Isolation

OfRE]Flfz‘:tEﬂ kRt chain and heavy chain genes of the
(00281] nonoc one? anti bodi es [00371] 107 hybridoma cells were

[00282] C UEBH)E ?Qacitiﬁn?’ﬁ@i/élﬁjﬁhg BRitter QUARADEYAbFiRk BuFfee Bo&l3081 each were
ad e flask wal l

ering tot s were bl own away fromwalls
added intapeashopdh d hetpdate Whsehelen| senilis e mix Aian siellcdie mybgpeyas kept
4. v : £ARid ifeed at 1500r pm for 3min.
away ﬁ%g%tf@kféﬁlu#g?edé’g&gg?ﬂ s were collected and suspended

agaj . i-n. | i VeaIl &l Eéhtl
o055 230 55 SER TS0 S8ty b s o

shaken tGanivewst). TheORdEbs 06 cadievellvere datompipedividdplatg ggalyzer at

. I hqubat e [ j and
st T8 5 iy Bl on B DS R RS
450nm/680nkh2000r pm at 4C for 15nmi n. The top layer of the
liquid was transferred to another 1.5 m centrifuge
[00284]t uRRsulEqssassnvaltunme of | sopropanol of the sanme vol une
was added to the tube, m xed and incubated for | Omn.

[00285] Tha) Moxhbl @ngasf segative toged: Hndd2800rap nerditids, O valge of the

..m The superpat ant.was di scard nd 0
negativegy FLHGF PALEOTe e 01 9o ORbARE EERY BugRtlR adil yrolgwas more
than 0.1MaShot1d®edRiMatded] aherON vdlaes\aalChrtnepitigesdnib] wells were more
12000r pm at . 4C for 5m n. syper nat ant, was__di
than 0.1, SRRETFEHETTRHE PRPEREL Il L VA gd ey ST e
were 18004 @09, as WHBD Vabic SiBuId belhtgaidedns Pa03gnt sedi ment s

were di ssolved in 70m DEPC H2O The sol uti on was

100286101 \b) d@Fmia} gk W the higive dBhtipl:iURIer hofmalevadsiens, the OD value of
transcription was added into each tube hi one tube,
the positipg coptrehshowdbemeiless than Oy TTT(T/g) AT (T/C) TC CAg

CTT qgT (g/ Q) CC.3 s, used to a ify t enes
100287 n & Herhasdeugrishe SRR PR oansn? Ortio s i %5 e averaee
OD val@RYFRES ndgatRc\wasrdMBRR (5' - C ggT gAC Cg (T/A) ggT

(CglT TTg (g/A) CC CCA-3'), which was used to
[0028812TR) i Deterntifa@@nesthi Povitive Rekeride §f e @D vahe>NbaCPTOFF, it was

_chain. 1m _dNTP(Shanghai Sangon) was added into each
a positiyggeactioforfih @nigen %’8‘#5 PHARIRENEPLR N YE- 72C for

[00289] e) Determination of the Negative Reaction: If the OD value<< the CUTOFTF, it

was a negative reaction for HA antigen of H5 avian influenza virus.
[00290] Detection test of clinical samples

[00291]  The kit was used to detect all kinds of HS and non-H5 virus samples and the
results are shown in Table 4. It demonstrated that the kit had very good detection sensitivity

and specificity.
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| Omin. Then the tube was put imediately into an ice
bath for 5mn. | Or 5x reverse transcription buffer,

WO 20007/089983 (| Qu/ M, Pornmega) and | m Rnasin (4Br/n$2007/002491
Promega) were added to the tube and m xed. Reverse
transcription of the RNA to cDNA was carried out at
42C. [00372] Pol ynerase chain reaction (PCR) was used
to anplify the light chain and heavy chain variable
regions of the antibody gene. A set of priners were
synthesized at Shanghai Bi oasia. O her tmo prinmers,

and_ WDJhR, d and
100292) S XAl TR EEATROf hand P £ DA IPEBT O By FEE) B ISA

method PY the reverse transcription described above were used
as tenplates.  The conditions for the PCR reactions
SmnpNW&ﬁé 94C f or 5n1m5 94C for 40sec, 53C fondt¥h n, 72C

for—50sec,——repeat—for—35—Tyctes, 72Cfor /3 The
HumapgRabr oduct s were-col | ected and cl oned i ht ngD 18-T

Chwké? Qfs. The PCR ppedhigbs were sequenced; byg78hanghai

I 0asl a and the sequences of the variable regi ons were

Chickemahbrywachltube ough 3BE ST Sshbintreonpari@ o6 “Th256 HA titer)
corresponding am no aci d_sequences wer e _deduced from

-, not drterunes; senersiresumbend semplesi hgotahaumbsyer s eiested; HA
titer #srﬁestéﬂ‘?lh}@?rhgfcfr aﬂﬁtlgﬁ B?Flletert SenfftiRagswer e cl oned

rom oma ce I nes of six strains of avian

[00293] ”@xﬁﬁ%@% @&%ﬂb‘i‘iﬂ 8k 2 ABtLHOLL® BL foP GG A BSPIEY dTGubtype

ci d sequences were deduced he pri mer
HS aviagaeuflemeesiras e shown in Table 7. The serial nunbers of

the variable region nucleic acids of the six strains
[00294]of mmdocmdahe eompeiirenetiad to Heteetdhe srgsaiepntyHdhapigpody in

aci ds are t £ subtype HS
blood sBGCTRT G RgraRe Pl aibo e e TR URTER Bfikn of ubype

avian influeft¥d viRis \sa@lpeaaetaclfadrto tinesuafaot iof theanicoowell ptaltﬁem the kit. Next,
recombé\?l;llgg 21'(1%?’:; eg&g‘g a@? gﬁrés o sugpngi-{so qugn mq{ueg%jxlrﬁ“&s \Qgre attached to

the pre-afheéd 88084diECAVhEOBR53ind Mﬁﬁpla fané th@gm‘ymeqabaled nm‘noclonal
nmonocl onal . Prjmer Sequence ntlb

antibodigs vraye @W toghe Blathﬁmeg&eﬁy )6%6 %gysaea(pg al P Fﬂuyme-
Jabeled nhNo@lohaldntibbdfbdGy dul & Eos {esg&ﬂna’i tHB)ntﬂgdﬁs Vh the plate. If the

serum sppm%wopl@j—\gug;‘pl}glrﬂlg@é@;pé AZ-%CA (A/ %%Tﬂ/grrw%@na@ubodles

to the I-%X a@t-g%c%}g ( i%/vxgu@a dgrﬁgngfa%ﬁl)aﬂ_ thﬁ-Eﬁm%ﬁ( cﬂn@m?{ ’gl'egﬁé@ﬁ&_)mtx—HA

antibodiegTIT 5 Fnerie i RPN G T e CT T et gribagis
agamst(s§gt?pé ESI\QlaIiLth)uenza virus, the reaction between enzyme-labeled monoclonal

antibodies and antigens would not be inhibited.

[00295] Preparation of the ELISA plate

[00296] Monoclonal antibodies against the HA antigen of subtype H5 avian influenza
virus were pre-attached to the surface of the polythene microwell plate in the kit. The
monoclonal antibodies were attached by incubating in 10nM phosphate buffer (PB, pH=7.4)
overnight at 37°C, washed with PBST (10mM PBS + 0.05 % Tween 20) once, dried, then
sealed with the sealing solution (10mMPBS + 2% gelatin) for 2 hrs at 37°C. It was dried
again for the attachment of the recombinant HA antigens. The recombinant HA antigens were
diluted in 10mM PBS (pH=7.4), then 100p! of the diluted solution was added into each well
of the antibody pre-attached plate, which was incubated for 2hrs at 37°C,. washed once, sealed
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10F7 Vh MulgVvh5'-Bl 5 -ATg (A/g)AA Tg(Cd g) A(C g)C Tgg
gT(C'T) (AZT)T(C/T) CTC TT-3" (SEQ ID NO 102) 10F7 VK
wOLdoghkssrss - F2 5' - AT ggT (A/g) TC C(A/ T) C A( T g) BCTTT#0g 7102491
CCT Tg-3' (SEQ ID NO 103) 4D Vh Ml gVvh5'-Bl 5'-ATg
(Ag)AA Tg(CT g) A(C/g)C Tgg gT(C'T) (AZT)T(C/T) CTC
TT-3' (SEQ ID NO 104) 4D Vk Ml gkVvi5'-D 5'-ACT AgT
CgA CAT gAg g(A/g)C CCC TgC TCA g(AZT) T T(C/ T) T Tgg
I(AT)T CTT-3" (SEQ ID NO 105) 3& Vh Mil gvh5' - E2
5' - AT gg(AZg) ATg gA(Cg) C(g/T)(9/T) I (Ag)T CTT
T(AZO)T CT-3' (SEQ ID NGO 106) 3AVK Vh
for 2h, ang prHBickageddn ACEEIEATO Bego @WW%@MW@%)W ell) of the
Kit. CCT QO T)T ¢ONT CTG3 (SEQID NGO 107) 2F2 Vk
Mul gkVL5' - & 5 -CGA' CAT GGT (U T)CT (CUT)AT (ACQTC
[00297] ﬁg;ﬁgegﬂm TGl ComipohSRQof Bei@ 108) Table 8. Seri al

rs of variable region nucleic acids of six

[00298] St %ﬁhﬂ%ﬂé-wpae& rRRAgLntaThd RREbasnARNibOEeS Mefelapaadapgnst the
amno dcids. Mnoclonal Vh nucleic acid Vh am no acid
HA antigén oflid5 éiftucags dlirusk wathi B P athellahpled galodieqygrscgored in a proper

diluti e n nce sequence name - 7 6 -
itution {6 kL Redterl) 2989537.)8H5 SEQ ID NO 1 SEQ I D NO. 2

SE : FQ. 4 +SEQn P 'aBai
[002993558) FBSIE% 3013?8- {“B’rﬁg’rsw%% SEQO:PD No.élé’gg%él @00%.@318“ the
HA anti§EQof B5 hfiienza SEQs Was NSpd & hpipoSHge contred 16 SEQ | D

NO 17 SEQID NO 18 SEQ ID NO. 19 3G4 SEQ ID NO. 20
[00300]SEQ) Noghitre @ntroBHQODealOseram GHRF) WwasnGes 28 tipreeativy qytrol.

NO 24 SEQ ID NO 25 SEQ ID NO 26 SEQ ID NO 27 Taple
[00301]9. d$iDevstopaigBuifér AridetashdiaHRO:B8HyO CDRS 2 tHE agtd apueous
solutiorg-ﬁg;é%/nlcg %IOQI dy heavy chain CDRs Anti body I|ight

noclonal ammo aci d sequence anmo ;icid

o ES3 ISR AR LA 5 T
20mM/YIiné3thy1(foikarhide(BRGF) D YT (SEQ ID (SEQ ID Y NO 31)

NO 32) (SEQID NGO 28) NO 29) (SEQ ID NO 33)
[00303] f) Stop buffer: 2M concentrated sulfuric acid.

[00304] g) Concentrated Washing Buffer: 20x PBST.
[00305] h) Microplate Sealing Film: two pieces
[00306] i) Ziplock Bag: one

[00307] j) Instruction: one

[00308] Detection procedure

[00309] a) Liquid preparation: 50ml concentrated Washing Buffer (20%) was diluted with

distilled water or deionized water to 1000ml for further use.

[00310] b) Numbering: The sample was numbered according to the microplate sequence. 3
negative control wells, 2 positive control wells and 1 blank control well were set on every
plate (sample and the Enzyme-Labeled Reagent would not be added into the blank control

well, and the remaining steps for the controls were the same as for the samples).

[00311] c¢) Sample application: 50ul sample, negative control and positive control were

add into relevant wells.
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NO 30) 3C8 GYSFTN | NTHTGE ARWNR ESVDSS RAS QQSI GDP YG
P DAMDY DNSL (SEQ ID PYT (SEQ ID (SEQ ID (SEQ I D ( SEQ
wo D om@s9738) (SEQ I D NO 34) NO 35) NO 36) NCBUF20bn02491
39) 10F7 GYTFTS | DPSDSY ARGGTG QG SSN HGT QYVQFP YW T
DFHYAM (SEQ ID (SEQ ID YT (SEQ ID (SEQ I D DY NO 43)
NO 44) (SEQ ID NO 40) NO 41) (SEQ ID NO 45) NO
42) 4D GYTFTS | DPSDSF ARGGPG QG SSN HGT VQYVQF YW T
DFRYAM (SEQ ID (SEQ ID PYT (SEQ ID (SEQ ID DY NO 49)
NO 50) (SEQ ID NO 46) NO 47) (SEQ ID NO 51) I\IO
48) 3G4 GYTFTD TNTDYG ARSDYD YA DT YYFCGM QID
[00312] | Dd} 8EdineBneBEe) $ap Evzymer)-aheladdReass tmaéi’ég
wells. NO 52) NO 53) (SEQ ID NO 54) - 77 - 62682-890
I/LEGAL 12989537. 12F2 GFSLTG | WAEGR AREVI TT QSI SDY
[00313] EbﬁiﬁgB%F Y(PhI Wpséa‘?%t@ s@zﬁ fifh Phdr thSEQutibh in the well
6D NG 62) (S ' 58) NO 59) (SEQ
wasmlxbatﬁd@llte@mmba&%fommjﬂtﬁ? Ie 8. Expression of
8H5 single chain anti body and detection of its
[00314] ac ) Washiag: T{x@@@nag fﬂmewwargfbllg rerayesh ap@ Hisplgle wasgvashed 5

times w{%ﬁﬁl}(%;g%qy%hgpén of 8H5 antibody gene were

a nuc e|c aC|d encodi ng a short peptide

(
o015 SRl £y PP ORI 9850 st
were adﬁn’d mio epdi welt mchgemt]yfs)hakdcretqpapq wbll-eT ey ixwreDRER kept away from

8H5 KF1/8H5 KR were used
hghtﬁ"t§ gﬁgrgmcﬁ%n¥§<ﬂﬁﬂ 5n§2p ify the variable regi on DNA

[00316] D r i eéecgfr%fg g{%’% b Qt()ﬁz%gl?fgp &SQLhﬁwﬁsegaﬁé%ﬁﬁ?@ee%E%ﬁ%d gently

shaken foragnwel STeeOP vahws\oe”ream wall dvere detemsingd iwithy slaterahal yzer at

. t I f th
single Gy PEREPGT LRPBUGILToeRel " Fo et Sruat S eRRRIE: o
450nm/é68Gaml | nunber of full-length S|ngle chaln ant i body

DNA fragments were obtained. Then the full-1length DNA
[00317]f I FEEBRtaSsesEhent

vant

[00318] a) Normal range of negative control: Under normal conditions, OD value of the

negative control was no less than 0.1.

[00319] b) Normal range of the positive control: Under normal conditions, the OD value of

the positive control should be no more than 0.1.

[00320] c) Determination of the CUTOFF value Cutoff value= half of the average OD

values of the negative wells.

[00321] d) Determination of the Positive Reaction: If the sample’s OD value<< the

CUTOFF, the sample was positive for anti-HA antibodies.

[00322] ) Determination of the Negative Reaction: If the sample’s OD value > the
CUTOFF, the sample was negative for anti-HA antibodies.

[00323] Detection test of clinical samples

[00324] The H5 antibody kit was used to test human and chicken serum samples. Table 5
shows that the kit had very good detection sensitivity and specificity.

[00325] Table 5. Detection of serum samples with anti-HS5 antibody ELISA method
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used as tenplates and 8H5 HF1/8H5 K-R were used as

prinmers to anplify a |arge nunber of the full-length
wora7osEagent s. The anplified DNA fragnments wePE&I/US2007/002491

recovered, digested with BanH | and Sal |, and cloned

i nto prokaryotic expression vector pTO T7. Using

ER2566 E. coli as host cells, the single chain

anti body proteins were expressed using standard

nmet hods. The expressed proteins were in the form of

Lnsoluble i ncl usion bodies. The inclusion bodies were

r

sedsamplesyper e purified using Bfandard md¥dwods. The

purified sediments Were di ssol ved in 8M ! gblhe urea

sol 'HYMER SERED di al yzed slowy ih I XPBS to zﬁ?%wthe

Pr ot BicRen tGuke- nature. The di ahozsst sol utgroa® was
ce '

- uged—at—12000Fpm-for—-O-A—to—refrove—the—
I emai Hdldeteainganh sposftivealumber bl sarpplies;fti, estakiungber of samples
5 chain anti body solution was tested for activities.
tested. 100376] Tabl e 10. Singl e chain antibody and chimeric

0052613t ST RS o

i olQ‘-?a Sld1 thod
virus (e émcéccc%%g PG CCACCT OCT GAGGAGACGGTGAC

00327 GGEB@@ vhis d e dldihgnosiic e @8 @olloid gold
100327) PETRORH! Bahrias d SEReb{3rdn fidiignosic foapchdiis ARTollold 0

immunoATOTAEYEbY %W%Ewgﬁ@gﬁ%w beregsediprepied animals

waste, sg‘g‘é oo‘hs SEL RANAd Aekaildavities, intact virus or lysed virus cultured in
GICGACCCGITTTA TTTCOAGCZI'TGGTCCCCCCTCCGAA -3'. (S

chicken bmbm etd. heprodgrsaedrliqately designed for one-time use only, an le

simple, %@@%ﬁ@{%g%?& q{%gggg%gﬁ-rc@ﬁ@oﬁtself and needed

no add@naﬁeﬁ@ﬂ@&ﬂf@te@m@smmmea@on(@@gap@ and the total
overati &%% 14) 5'- 8H58CHF
P °’P1“F AGGCTTACTTCTTCATTCCTGCTACTGAT TGTCCC- 3'

1003281 B RSPl ATCCABRTES O AT iy o tsting area on the

nitrocellulose filter, and goat anti-mouse IgG in the control area. When testing, the H5

influenza virus in the sample and the colloid gold labeled anti-HA monoclonal antibody (Ab-
Au) formed a complex (Ag-Ab-Au), the complex moved along the membrane because of the

laminar separation effect, and it could form double antibody sandwich immunocomplex with

the anti-HA monoclonal antibody in the testing area. If it was a positive sample, it could form
red lines in the testing area and the control area, respectively; if it was a negative sample, it

could only form a red line in the control area.

[00329] Preparation of the test paper in the kit: The test paper was prepared using standard

methods.

[00330] The kit contained test paper, lysis buffer and instruction.
[00331] Operation procedure

[00332] a) Sample treatment and application

[00333] i) When the sample was liquid (including original samples, chicken embryo

culture samples, cell culture samples):
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ACCC AG -3' (SEQ ID NO. 116) 8H5VKR
5' - TTTCTCGAGCCGT TTTATTTCCAGCTTGGTCCCCCCTCG- S 1 ( SEQ
WO DNOVS9rs¥) 5 TTT 8H58CKF2 PCT/US2007/002491
GAATTCATGTCTGTGCCAACT CAGGT CCTGGGGTTGCTGCTGC
TGTGGCTTAC-3' (SEQ ID NO. 118) 10F7
5' - TTTGAATTCCAGGTCCAACTGCAGCAG S (SEQ I D NO. 119) VHF
5' - GCTACCA 10F7 gt i p
CCCCCTCCAGATCOGCCACCTCCCGATGATACGGTGACCG S (SEQ | D
NO 120) 5'- 10F7

ATCT GGAGGGGGT GGTAGCGGT GGA
[00334] GAFTACPORAAL a $@(b°lf Ry SO LB Oiﬁ% &d LIB It he ratio of 100pl
LB-A vepsus 4 - A}%TEWEQ@%M&SEQ) leBXHN11 b2 plate

: 78CHF

then 70T COB@ITASTGATTSTASEIEENT AFCTWER GTCCCAGGTCCAA
CTGCAGCAG 3" (SEQ ID NO 123) 5'- 10F7VHR
[00335] TTINCAIEACTEATGAFAGEGIGAREGAEINGOCT TGACCCCAG - S ( SEQ

ID NO 124) - 79 - 62682-8901/ LEGALI 2989537, 15'
[00336] 10ETSTHFA, 30T AR and GobRBEarT s Arrrdtogsther éﬁ‘?ﬁcﬁ‘@arsample

tube. Th%&%%sé%%’%s?@t&fnc&%&% gcé_?: &{nxg at room temperature.

The mixA(ﬁéZ@‘hA'ﬁ@itSted (a8EQI fONG- sqsg@)siqmt@fuged for 5 min at 6000rpm. The

supematilBtny CCt:-rAact WOT-EE@& afa?’x't vxlaga:&g\lg cadlf WellFor detdction.

[00337] iii) When the sample was dry animal waste:

1ml LB-A, 40pl LB-B and 1 ml PBS were mixed together and added into a sample
tube. The dry animal waste was suspended in the mixture to make a 10% (w/v) sample
suspension. After agitating, the sample was dissolved and incubated for 30min at room
temperature. The mixture was agitated for re-suspension then centrifuged for 5 min at
6000rpm. The supernatant was extracted and 70pl of the supernatant was added to each well

for testing.

[00338] b) 70ul sample was added gradually at the sample loading site, and then placed at

room temperature.
[00339] Result assessment: The results were observed within 30 min.

[00340] It was positive when two red lines appeared, negative if only the quality control
line appeared, and invalid if no red line appeared. Fig.1 showed the results of detection using

a test paper.

[00341] Example 5. Assemble of anti-HA antibody detecting kit for subtype H5 avian

influenza virus (colloidal gold labeling method)

[00342] The test paper contained anti-HA monoclonal antibodies in the testing area on the
nitrocellulose filter, and goat anti-mouse IgG in the control area. There were freeze dry anti-
HA monoclonal antibody labeled with colloid gold and recombinantly expressed HA antigen
of subtype H5 influenza on the glass fiber. The competition method was applied to detect
subtype H5 avian influenza virus anti-HA antibody in the sample. If there were anti-HA
antibodies in the sample, it would compete with the colloid gold labeled anti-HA monoclonal

antibody, thus to block the formation of the complex of colloid gold labeled
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GAATTCATGTCTGTGCCAACT CAGGTCCTGGGGTTGCTGCTGC F2
TGTGGCTTAC-3' (SEQ DNO. 128) 5'- 4D VHF

WETOTITTGGT ATCAACAGCAACAGGT GTCCATTCCCAGGTCC 1P @¥USTIGEI02491
-3' (SEQ ID NO 129) 4D VHR 5'-
TTTCTCGAGTGAGGAGACGGTGACCG -3' (SEQ I D NO. 130)
5' - TTTGGATCC 4Dl VHF
ATGGGATGGTCCTGTATCATTCTCTTTTTGGTATCAACAGC - 2 3' ( SEQ
ID NO 131) 5'-
TTTGAATTCATGATGGTCCTTGCTCAGTTTCTTGGGTTC-S ' 4Dl VKF

(SEQ I D NO 132) 4D R5 -TT
antibodsaGBEPYHERs FROCAISTceuloigkbs {BYNBP<C 4} V6 ggaves he complex

wouldbecﬁimx%a'ahﬂ‘éslow&%ﬁs&él gl was applied to determne the
activity of the purified 8H5 single chain antibody.

Av e I ok kantHeledipapereitpiepared @singdtandard
[00343] Péﬁg}agghy%g?ﬁe%%ﬁate and bl ockggﬁwthﬁ%sg 50m
methodsabove ment i oned nonocl onal antibody sol ution and 50m

avian influenza H5 virus were put in the testing well.

[00344] 50fPmpesitRS of ke BT heskibegniaines test/panst ARd MEMSUOR r us

were put in the negative control wells, while 50ni
[00345] poPyptsicinalprensdiisody sol ution and 50n subtype H5 avi an

i nfluenza virus were put in the positive control
[00346] we A tost pRiper web takiep and ﬂoﬂh@rve@|sra%1pwa‘§afg@ﬂeﬂﬁrﬁ‘?%&a on the sample

loading El@?, ubabied ;ﬁg (;'rég}r] tgxﬂ eratdd€ THdRBsd 1306 dbadtk 8 within 30 min.

'uenza po L1 bodi es were added as
The resnﬂtewoulddrqmamd Hdhe ime sun@ss@ll 3Pmign was i ncubated for

anot her 0.5hr and color was allowed to devel op at 37C
[00347}f oRed8lrpssessmeat t he additi on of Devel oping Buffers A

and B. The results were read with the microplate
[00348]anat yzsposaﬁv@whcm enlyethe uglith gontseldinepprargd Herggtive if two red

lines apaeaégcg and tnhvr‘lcl%dq?f‘ 55 ?&?lﬂ?!ﬁ@%agd gﬁo\(@edctﬂe LERS ofRSch a test.

€ average va IVG control s was

[00349] 1 aq;%,agu 3 S aﬁ&gerg}?l%?%f the.6 glgxsaz.ntg%g [ﬁ Lalé'é@&ﬁ%?ku for subtype H5

v testin s was 0.597. The
avian inflasadal @nshowed that the initially purified 8H5 single

chain antibody proteins had high reaction activities.
[00350][ OOBIE&]BstZi‘ﬁprt was pre-afatddsith wti-bEe@ Agemenedlondrpantibpdigg in the

to .i de ti 1
testing ?f F? B g%e nihge ?1 %’I—@hsi’ ng(f‘ﬁl aii %Q aﬁéh%é %i;} nlze‘gl%gﬂtr&%ea' After
the Iyseu@&ngﬁd@ﬂxtdlmr@ambty@ems ofluanB6vives| was guldad ghe pEe-pdatgHs

ain anti tion /
monocIpg SHEbHHIES PR T A SRRSO g Cateiges PAGRLE were
formed Nk tHelenlzy gL iabEed ifdioclorhll antidsdies (Ab-HRP) were added to bound with
the Ab-Ag complexes, and antibody-antigen-enzyme labeled antibody complexes (Ab-Ag-

Ab-HRP) were formed, then the results were observed through enzyme catalyzed substrate
coloration. When there was subtype H5 avian influenza virus, substrate coloring would
appear in both the testing area and the control area. When there was no subtype H5 of avian
influenza virus, the testing region would not show color, only a coloration spot would form in

the control area.
[00351] Preparation of the infiltration detection device

[00352]) Nitrocellulose membrane and water absorbing filter paper were puton a flat
bottom support. A matching cover was put on top of the bottom support wherein the cover
has an opening in the middle. A flow control unit with a shape matching the opening on the
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added to the second well and so on to dilute the
anti body. 25 m of each of the viruses were added to

w0 b@7ed75%3 separately, incubated at room t enpePEI/USE07/002491
for 30 mn. Then 50 mM of 0.5% chicken red blood cells
were added to each well and incubated at room
tenperature for 30 mn to all ow bl ood aggl uti nati on.
The results showed that 8H5 single chain anti body had
HA inhibition activity to 16 of the 26 virus strains
tested (Table 11). [00379] Exanple 9. Expressi on of

singl e chain antl bodi es of 10F7_ and g)l t est &fg 1
cover wasHeiiptogBe PRFing s Thy fogerepialupibdes § Fhiael ?‘ifﬁ‘% sampie
and the Brol 3Ed ptll\%l Qh@ﬂoﬂ@rﬁ%?tﬁ’é fibWeohigaM¥nieRds bfe@fdd tightly against

ai s eac anti body were [inked with a nucleic
the bottame supp@mtgassﬁgctesamm floyeas the aitresetigye fynptsprfcand hRlter
paper. P{ﬂjﬁ%ﬁﬁ e pr%\gascg?a'rtéﬁlt %ﬁg n.[;'t}hiot@é/t aré&@nd]-&;:az anti-mouse

IgG was\mmeamneo thegnootnolDNéa frr thgrfaw corftrol omit. Abgusst @hmrma%fedned for
7VF/10F7 |fythe
. 55 MRS UG BB e Y, 1,
4D, VHFE/ R the primer pair to an‘pllfythe
[003531valcoé‘\rﬁfioélmno\fa_il %EIA fragnent of 4D heavy chain. Use

4D VKFérzlllDJm\érgRt%%gtt?gfgﬁé g [ to anplify the

varl abl ragmen I i ght chain.

00354] %ﬁgégéﬁl@%] &&g&li)%@v;c(%':? VKR as pr| mers to anplify

Single chain DNA fragnment. Use
[00355] 4le) AR é’ééﬁ% denﬁrﬁbt{wu%gi fitsh D ScQYREIARPI e filer

r agnent anpl i
cap confair&@rmﬁlllta' mﬂteemrckﬁc)mealkdv sclutes taetilten thipuBhit | and Sal

I, and cloned into prokaryotic expression vector
[00356]p TQ) Ehzgihgdabeldd RienperthAntdie (HAS ndnotional aniibpdies with HRP

v e SR o T PSR
[003571Eﬁ;3§%1}’615é3‘1'}ﬁ%1e T{}%ﬁﬁ’@ g" Gt bt %83%'*8& ?fel? Bere

r oken ul trasound treatnment, and the tin
00358] )mﬂl@a\%%‘ aVHiten XrdP0g 20MYAdky BA e RS e 1 viem 20+0.1%
: Sedq [ I\az\g: NN é@ dﬂlsﬁ; ved in 8Murea. The urea
Pmdmgg{) llsgﬂ1 8@2\% %ﬁ gr%w yin | xPBS sol ution, 8 1

100359 orb Pers! %8%’@5%%?‘%%35% APt (g HATE S

Systemqg,rMehﬁ,qla@sngl e chain antibody sol ution was test ed for
activities. [00382] Select 26 strains of H5N1 viruses
[00360} 0 é)@bp blfera 30 MM tREc aidtihel,@above purified 10F7 and
singl e chain antibodi es using H assay as
[00351pe51§,)r1h§1ad;n@bove The concentration of 10F7 single
chain antibody is used at 1.06mg/m . The concentration
[00362P BElectiorgloeeditai n anti body is used at 0.34nmg/m. The
4 singl e chain anti body exhibits HA inhibition
[00363P.Ct 4)\Sdmplagaicessing @ndipglivativnr us strains. The 10F7
single chain antibody shows HA inhibition activity
aga0018 sarhfleobast dtidedt intosach sanpis pfdabling bl 8[AAIGHlysis buffer

Table 11. HA inhibitio acth v f.1h '
werg Py ip ag%mlg%jfcggplgbei}' ey ﬁl E&l ﬁgﬁ% sa}'n S% gvgg g&ﬁ.ﬁe%é@&ﬁ of the
samplefpfocessing unit through the filter cap and loaded mto the detection well. After the

sample was completely absorbed (about 25min), the flow control unit was removed.

[00364] b) Washing: 5 drops of washing buffer were added and then were left to absorb
completely.
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Virus Strains 4D 10F7 8H5 Al >8 > 8 3.5 A2 >8 > 8

4.5 A3 >8>83.5A5>8>84A677.53A766.53
wo@7a®763 2.5 Bl >8 7 4 B2 0 0 0 B3 >8 > 8 5 BAI/B82087/@2491
5B5000B6 >87 3.5 B7 >87 B8>873C>821
G3>810D >82525D27.5252EI 100E10
OF2500F3300d 3500HI 6<10H400 -

82 - 62682-8901/ LEGAL12989537.1[00384] HI titer is
diluted by the "n"th power of 2. "n" is the nunbers

shomn in the table. [00385] The activity of the above

ed 10F7 single chaln an dy was test usin
1003651 he) AdaEPANTS A 410 REEROMRe FabfIFGReeBa MAes (4R ARl the
enzyme 'w%@laﬁg(ﬁgecf HRAHI€ B 1effifiead¥dr ¥afh.0Us W I d birds in
Hong Kong, Indonesia, Q nghai and other areas during

[(10366]t hﬂ) RELshRE: W RAWEAQL dero2 B06 tWREES uﬁgﬂ otfezatsﬁsag bhher were added
tivity of 10F7 using the H assay an

at the ﬁrshwwédmgb’bdm@é weranddediaesin aftarithe w&smgabﬂg r @f the %f%é"ash were
absorbed 'd-[eHsthéi{V@erﬁﬂQJ ?ﬁéoﬁ‘%é&yeﬂlzm times of dilution, the

hi bit virus |nfect|on of

[00367 ] h 0% g%ngLﬁon bqgﬁﬁsﬁclf JRBlBidLoutGFsers 288 THRIESts were observed

neutralization test results.
2 min after the hquld was absorbed completely. The results would have no clinical

4
2.
H

significance after 5 min. Fig.3 showed a schematic diagram for results assessment.

[00368] Clinical sample detection. H5 quick detection kit was used to detect clinical
sample and the results are shown in Table 6. The results demonstrated that the kit had very

good sensitivity and specificity.

[00369] Table 6. Detection of clinical virus samples by H5 antigen immunofiltration

method.
Sample type HS5 Non-HS5
Human swab - 13/36°
Chicken swab 55%/70° 2%/137°
Chicken embryo culture 38%/38° 0%/50°

-, not determined; a, positive number of samples; b, total number of

samples tested.

[00370] Example 7. Isolation of the light chain and heavy chain genes of the monoclonal

antibodies

[00371] 107 hybridoma cells were cultured in semi-adherent culture flask. The cells
adhering to the flask walls were blown away from walls to suspend them. The cells were
transferred to another 4ml centrifuge tube, centrifuged at 1500rpm for 3min. The precipitated
cells were collected and suspended again in 100ul PBS (pH=7.45), and then transferred to
another 1.5ml centrifuge tube. 800ul Trizol (Roche, Germany) was added to the tube, gently
mixed, and incubated for 10 min. 200ul chloroform was added and agitated for 15sec,
incubated for 10min, centrifuged at 12000rpm at 4°C for 15min. The top layer of the liquid
was transferred to another 1.5 ml centrifuge tube. Equal volume of Isopropanol of the same
volume was added to the tube, mixed and incubated for 10min. The mixture was centrifuged

at 12000rpm at 4°C for 10 min. The supernatant was discarded and 600pl 75% ethanol was
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Virus strain dilution of 10F7 scFv CK/ HK/ Yu22/02 64

DK/ I DN M5/ 04 16 CK/ I DN/ 2A/ 04 32 BhGs/ QH 15/ 05 16
WEKOHEP3B8/ 03 < 1 CP Heron/ HK/ 18/ 05 8 O i ent al PeEYH1007/002491

Robi n/ HK/ 366/ 2006 <J [ 00387] Exanple 10. Expression of

chinmeric anti bodies and test of the anti body

activities. [00388] Signal peptides were added to the

genes of anti body heavy chain and |ight chain variable

regions, and then cloned into a eukaryotic expression

pl asm d contai ning the human garrmal heavy chain and

t he kappa | i ght chain const ant The
added to yeasiyalse %b%m tHEgV YRS HUERd gfgh%@ 4"%%’5??{““ The

supemat&ﬁ%ﬁs%gcagw zQﬂ DS A AGE M he AhieuRd ﬁﬁ:ﬂbl@c@ﬁ%&t 66%Kand
cont ai ned the kappa |ight chain_constant

vacuumddoos Sgﬂm Uhe (g#BBEFRUSCEHBYIRWALS Hissatied wa?qvé 9}%’%#@@: the
solution %Jl? dw 1R ¥w& Hﬂ)'eg lgﬁ‘ rph?rﬁélr For’ 1%9&1‘%9 128 HROE Wistalided into each

si gnal fied fragnent was
tube. In m@taiba,stht: peimer 8®s MB’E&QS 8©Ggil7’lEE®S$)| APEE > ParCTT geT

(20) C(ﬁ gtsphp\%'aesf%% rt]g; |£1|5§18 %;ﬁééﬁﬁ \)%a‘iraglel‘i% n%?f tlpé' lké:ﬁrchﬁ)iﬂ' The

aln vari a
primer i emtamabwmb MVBIER ms’l @t&’l’ég@ﬁalg ﬁﬁ/m)ggire (C/gﬁ!é CC TTg (g/A)

d se uence oned i nto. | as
L e e i T
dNTP(SBJu?gﬁHl Qar)l@%) Wae aedql iasséah tmbagmedummmmn%ﬁsammt 72°C for

human- nouse chlgerlc heavy,

10min. "BAGBRAHSPEARIE T S OGP DRy TaF B A J O rgrse
transcnﬂtiogll'Huffelﬁal ;Il Azmv ?l@luﬁ.t | B&nfdgay 26l epCRnadin (HO0pALL Pﬁulmega) were

dgrp he anplifj ed frag‘ggﬂtA ggd as cFoutat
added tqi@ﬁtmm gxegn KRB FI5S ERESTDHSYIORE t?sé@l‘i YT

4p°c. Pairs to anplify the 8H5 |ight chain variable region
" sequence with the conplete signal peptide. The

a Bt @t PRESudalte tRSEH ch d heav
(00372] %%SKE&%“J’S@ éﬁ t h)(mEcoR I/txﬁgﬁﬁlprhe@r eguzlﬂ?lan =

chain quiahme91mva9fth¢ean@kpﬂb geren > SRRfATHNETE IIgAS synthoszedpt ﬁg?nghal
pionsia, ERRAR RS/ LI, G1R Bsi 030} ocd
Shan ghﬁ(]‘ﬂaasheaﬁze chachNVamokishles sgyihesized by drecreverse rapwripfian

s P2 TGP TR S S5 b
for Smifd4°S foo4@sep) $3°¢ fohemir) F’Z°(h éanS0sebaepeat §o1 At yslase G2 °6rfor 15min.

The chrpgp lpq(%%&'\émg écd)&l[gﬁtgg %Rggzl 11%8%5@{) ’Et‘)egt? Iﬁ% PCR products

were se@ﬁéﬂﬂé@ b¥-Shkh g6 &(E&fh and the Baquentésxéfahe vaﬂ:itr}e rezsaiistwerg

ot GBS PAReB  RER ARG o

werede@EZéd@o@&h@@éﬁ@ieqﬁ&hdes to amplify the 10F7 light chain
vari abl e regi on sequence with partial signal peptide.
[00373]Theu anp kid Ateere infcllgsds e Vidiablisegdion genes of the antibody were cloned

from the hybridoma cell lines of six strains of avian influenza monoclonal antibodies, and the
corresponding amino acid sequences were deduced. The primer sequences are shown in
Table 7. The serial numbers of the variable region nucleic acids of the six strains of
monoclonal antibodies and the corresponding amino acids are shown in Table 8. The

Complementary Determinant Regions (CDRs) are shown in Table 9.

Table 7. Primer sequences for the amplification of the variable region genes of

monoclonal antibodies of avian influenza virus.

- 75 -
62682-8901/LEGAL12989537.1



as the PCR tenplate and 10F78CKF2/ 10F7VKR wer e used as
prinmer pairs to anplify the 10F7 |ight chain variable
WO e@iose7sequence wWith the conpl ete signal peptPCBEUSZNE002491

anplified sequence was cloned into the plasmd

pcDNA3. 1- Ak digested with EcoR I/ Xho |I. The resulting
plasm d was the expression plasm d pcDNA3. 1- Akl OF7 for

t he human- nouse chineric |ight chain. [00391] Use 4Dl
VHF1/ 4Dl VHR as prinmer pairs to anplify the 4D heavy

chain variabl e regi on sequence with partial signal
peptide  The anplified

Vanablﬁemblate?and 4Dl VHF2/ 4DLVHR were used as primer pairs
i

I e 4D heavy peifigi Redaércabl e regi on
Ofmoné(gaﬁgﬁcelth the conplete si gngl pepti de. The

antibodan;p’amSl ed sequence was cloned into the plasmd

SRSV e e AT AT Ay TG0 o
t he hurram_(mm‘yﬁ‘e(j”_ﬁm’ @EQdDhTié_@v%):hal n. Use 4D VKF/ 4D1
VKR [

8H5 VK arj ggl SM”geé#gﬁsal'ségth %%rflggﬁtm&m% gngygglgfﬁ % The

anpl i fi ed(4e0)TeDAg CER-3C(IBRIDINDODODhe pl asnmid - 84 -

s vi2otz SRR, et e el B s b

plasm d GE]N?AT’PJC‘ED“ -3f BEQ P Moneee)ouse chimeric

i agr ams Nk <5 o st RS T Ba AR Klgvec

3C8 Vi agr anms Mgk
forgt he @Ieg;@mj?%m:(mqmdoesm)[ 00393] The
in

pl asm ds “car i meric hea chai n_and tg
10F7 \Ghi mer | ¢ Melghhscikel & ek @N%@ﬁﬁ(ﬁ@ AGYB Ree 566/Fr
cells to t| OACW?F E (52 ehopi@sphat e

transfor e supernatant of the cell
10F7 \&ul tur e \Mslgmw 'eE2 ¢d-AR aguau/gam S EAEHENr ST

et mer i ¢ Gt oa PTG BT Ohcent rat on of ¢he
gl gt s A
the T aS8EP I TEETE LR NS R e, “Tre
4D1 Vikesul t ﬁ Nangd/15 hbtt ShacatAgv|agAe§AdF gAg@(AFg)@eC@ngC TCA
e sa
5y [ 00ssHn by TSt merd A L Er Ao S QIPasE o,
O by Chah Lo, H sy e e b above. The
results SWEST%S &ﬁ@fﬁﬁoﬁg\%ﬁqm i nhibition .
3G4 Vq((c:)tog\égt [ _e_sblagallgst Tﬁlel H|23 virus strains (Table 13).
262 Vit 1 both dolgRTasE1 5 S Cvi G RP Al BRyEE6m

strains. NorusdNaT do&7x IDN®G.1®H7A 2 5.5 7
A3556&5A(4)%W A8EQ "

2F2 Vk MulgkVL5’-G2 5°-CGA CAT GGT (C/T)CT (C/T)AT (A/C/G)TC
CTT GCT GTT CTG G-3’ (SEQ ID NO: 108)

Table 8. Serial numbers of variable region nucleic acids of six strains of -

monoclonal antibodies and the corresponding amino acids.

Monoclonal Vhnucleic acid  Vh amino acid !Vk nucleic acid  Vk amine acid
antibody sequence sequence . sequence sequence
name
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A6 4.55

A7455A85555B|] >8>8B45.56218
6 6,56 B777B8445Cl| 7.5>8C266¢C34
wQ27/8975H5 2.5 E| 5.5 6 E2 7.5 > 8 F2 1 2.5 H3CWUS2087/002491
-85- 62682-8901/ LEGAL12989537.13d 1 6.5 H 1 5.5 H2 1

8 [00396] The activities of the cAb were farther
tested using i muno-fl uorescent assays. d ass slides
were put in 24-well cell culture plates. Insect SF21
cells were plated on the glass slides. Avian influenza

HA proteins were expressed in the SF21 cells through
the lnsect cell -Baculovirus expres

8Hzel | s SEXPHANPHG HAES P YA mr%ﬁ%‘&@&’ #m E’%%Q llptygd
3cgM th $%Q3ﬂby~ﬁ(orﬂml smiﬁa NOL®OCkeSEQiIDhNgbAt aPEQIEY VAA:8

101«“7D' OSEPIS 1§ @EGNbold hesgel s Nand1i NEEOADENO:12

4DbAb mé?%g%y%s%gm \[?gé nt r%éﬁﬁ?{)ugirgggéctﬂﬁg\ﬁo 19
3G4 abel SEQIANQIRI - ISH@RID A1 DodySEQ IFh0: 82, $BQilp NO: 23

2F MO U%)Q W NEded 1) IHNGSEHNUSEY 1BNObady, SBQAD NO: 27

Hacubated—for a—hott—The—cett—ucteuswas

(Sigma, St. Louis, MO, USA) for 10

st ai ned WI t h DAPI
m nutes. The stained sanple was observed under

f I'THdleS.C B struimy @&nomcmm IannbodyT(ﬁERls @sihe geid FeRIPGP-e

6-—showed—that—the att—1o0F7—cAb—could breu 1 LdlDﬁ
S

A
bind to tAwitedydsavyithaieRRyirus HAnEPedwfight chain C

Monoclgng} ess e dintino tabid sSf@dneeel | s. | 0039731mE)0amfﬁ gequence

antibodScr eemi g of short peptides that sinmulate the antigen
strainsSi t es bigrtng t o ap2f r o8DRECt er | OpiRage dCHR2ay 78@DR3
peptide library [00398] The phage display 7aa peptide

gH3 br argyatsihe MeGEDR! aANRY DGabsSEdipany Séas use@HFFSSP
screenyyaa peptydes that yygguobbi (8EQ DSHER@IDor 8T8

mAb. TheFaheenisin os v NO:31) NO:32) (SEQID
NO:28) NO:29)  (SEQID NO: 33)
NO: 30)
3C8 GYSFTN INTHTGE ARWNR ESVDSS RAS QQSIGDP
YG P DAMDY DNSL (SEQID PYT
(SEQID (SEQID (SEQID (SEQID NO:38)  (SEQID
NO:34) NO:35) NO:36) NO:37) NO: 39)
10F7 GYTFTS IDPSDSY ARGGTG QGISSN HGT QYVQFP
YW T DFHYAM (SEQID (SEQID YT
(SEQID (SEQID DY NO:43) NO:44) (SEQID
NO:40) NO:41) (SEQID NO: 45)
NO: 42)
4p1 GYTFTS IDPSDSF ARGGPG QGISSN HGT VQYVQF
YW T DFRYAM (SEQID (SEQID PYT
(SEQID (SEQID DY NO:49) NO:50) (SEQID
NO:46) NO:47) (SEQID NO: 51)
NO: 48)
3G4 GYTFTD INTDYG ARSDYD
YA DT YYFCGM (SEQID (SEQID (SEQID
(SEQID (SEQID DY NO:55) NO:36) NO:57)
NO:52) NO:53) (SEQID

NO: 54)

62682-8901/LEGAL12989537.1
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performed according to the manufacturer's instruction.
The screening procedures were briefly describe bel ow
WO 030917550 M Protein A -Agarose nedi um ( 50% RX/882007/002491

suspensi on) was aliquoted into a mcrocentrifuge tube.

1mM TBS + 0.1% Tween (TBST) sol ution was added into

the tube. The tube was gently tabbed or vibrated to
re-suspend the agarose nedia. The tube was centrifuged

at | ow speed for 30 sec to precipitate the agarose

medi a. The supernatant was carefully renoved. The
precipitated agarose nmedia was re-suspended—i-n—1im

2FD| 0CkiGESIGT e TVGABGRc UDREVATEt QEISEDY 60ASi n wi {QNGHTF
occasiymal m xithg. MeanvibAWSYFDRx (SEQIDphaGEQHPt i Al
(the ngQv@ entsgfh AP nmvof the axoOgenal poage) (SEQID
I'i branyg. a6d 3Qongeof negwmse diluted with TBS NO:63)
buffer to the final vol ugp,. 36)200 m . The final
concentration of the mAb was 10 nm The solution-was
i ncubated at roomtenperature for 20 mn. After the
bl ocki ng reaction, the nedia was precipitated by | ow

sp r] MR Sheshayidol dbctibBOf {10 kctivities.
100374] %‘;{g’%ﬁﬂ%?i&g&g&t‘gg&%E%g%ﬁ%éqggé%w 1f ot al ofc lf our cHvInes

[00375)t ' "ﬁx%waﬁ%l@ r&éﬂﬁ Eﬁé&e(ﬁtthél HedWoardaipht bhaiaabs gms ahtiesdy gene

ge- m xture was added to the
were hrﬂvaé mm amd:ilfac agérﬂlbgdlng%@boﬁmﬁﬁdﬂﬁﬁﬁﬁ;sd t(aiforrrbt%m DNA

3 rimer pair
fragmerﬁ,ee‘:a Sd %S sx%tge Oéha a{ﬂﬂ’b\l\}rte ﬁ?lfSi—ﬁ?*ﬁTtwe% $idihs OB p

ow speed centri f%tl on.
to amplith ehsvmmbtmtegmm mm fith moentdd@HSTravinebizia. $i8 Kidld#ldg KR1 were

used as\ﬂée @Héme;}%re-rs f fmjﬁq?) %ﬁf reél %@ﬁ'?%ﬂlbgt 83’%?—15 ldght chain. The

sequend®y bﬂtheB@ﬁmrrﬂeﬂ?Cmb ah@edn & TabiBmOt éﬂwem&thﬁed BT@A figements were

recover%(glr??lalu's gﬁpr?rggrg%nﬁgﬂgg}?gea fh}égelgc eﬁ'g a%%%ﬂ{ gvé/maf)pmg
extensiGiafh@bighl shofiRemed dfPER Qh’qﬁiﬁc%m oAantaﬂll rflmgmrtorﬁlﬁldl ~1éFigth single

super nat ant was i mredi at el eut aI| 1 | M
chain agitody TR gty weropip et i pe ffengi DR Rigents ere
used asfté}ﬁﬁﬂ%‘s R d $PIsUllF DR HAAERYSRste h@e@&%ﬁﬁnéﬂ@ €o hinpHfy olargdeumber of
ge. The remai ning solution was added into 20 m

the funiepRie DN gzt Mhkamplie INAcpg ety 3/ phirsav grovtipested

with Ba;{xl?lg 1188 saf £lahd MR8 istdl JrbikfYotid Elprdsinaldetdt pAIO-37C U@:ﬁg
hour. The cell culture was transferred to a 5

ER256G &nteli aukest celise tlmznglé ehpinfapgeadapProlnHyeTS SR ?567“9 vyne

Jie 6RIbl SRR bbdi
standarg]rr]té]etléo&)%t 9 g ﬁr&@e@{pr&t@%si%%@ ‘irgg{eaf?lltné\g@(%zso% Saiy 806 3 ies.

The incRusiivi bidiksy wmrald%na@p by miirasepad ireaimgak 28 thegesuiding gpdiments
were pur?ﬁled \.ﬁf‘tgg sthilBa SR dds! 4aR tﬂltﬁeage&%nfm&tdl.&@l\fe@rm ™ urea.

super natant was di scar ed and
The urmw@tmm\aasaﬂalfyhagéowé}s ins IBRS el law, thegpoteinsppge-gatpre. The

d _at 4C, & di ts.
N
Finallyg thetpukididd ER2TShaho satitwelyl lwamevas tested oriastivities nedi a

at the ratio of 1:10 and aliquoted into culture tubes
[00376] 1Taﬂ>1/at10bas)nglsohamaohbndsbanschmmnngntllmﬁmlg@ngm@ms

colo un_y Vrlu\dc |J| aquca ot tBHPTE Agdl cutture p| at €S
Primearhat had u%der%OQe thrge rounds of screening were
Nameel ected a into the foregoing culture

t
sns HFTSS s TSR G ERRTET RO I RGRREAS, 1SFD I R
to 1.5’4M centrifuge tubes and centrifuged at 10, 000g
g5 fifh 190 AecARE ot CafCSARATEE A0C ABSTCOTIRAGE GACGGTGAC

GGTTCCTTGAC-3" (SEQID NO: 110)
-78 -
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Phage ssDNA was isolated fromthe supernatant using
smal |l quantity M 3 Isolation and Purification Reagent

wpao7p®1anghai Huashun Bi oengi neering Co., LtdrpQT/US2007/002491
followi ng the manufacturer's instruction. The
sequences of the inserted 7aa peptides were obtained
by Shanghai Boya Bi ot echnol ogy Co., Ltd. and shown in
Tabl e 14. [00401] Table 14. The Am no Acid Sequences
of the 7aa peptides that bind to 8H5 mAb or 3C38 mAb.
(The nucleic acid sequences in SEQ ID Nos. 13, 14 and
15 encode peptides of SEQ ID Nos. 64, 68, and 70
respéé{ively ) - 87 -

sH5 KPL6BABOPLLA &é@g%’l’%@& g@EgéAgT@amoAm@‘BGCTCAC
dy 885 HGML P V Y SE
,qul,@:c‘;fézp %B‘r:&s‘? ﬁ SEQ ?DyNo 65 PP SNF GK ©

SEQ BOTREGB6GACCLGNTFITAITIET ADGBIGET GCESCEH YLCCAA

8H5K¥155Q34@Sé\%m§@03 WP PLSKKSEQIDNo: 70 NT F

I D No: INTFRDPNSEQID No: 72 NP
wPK L SEQ ID No 73 [00402] Exanple 12. Detection

&ﬂwGHFVmn@EmﬂtmeTQﬁTYGmGECmeKBbTGﬁC€WG&QCCAGGTTCAG

bact g W gengogt i ﬁ@rﬁbel?@a peptides of 8HSA,

CsvlRTS SZTEEWQ@AW 4@?%&#%@29%@?@5%%% ID

G NRbagei)titer was between 10 p and 10 12 .
M crqplates were pre-coated wi th nonocl onal anti bodies

iHssc%Fgc @ETWQ%T@%BE%%#%%}@S M?”&C¥$ﬁgﬁ$ég\e§éfACTGA’r

bact erGopiages (SEQdDsNO: Allby di | uted; and added to the
plates. The reaction was carried on for 1 hr. Then the

SH58@KRt €s were washed for 5 tines 5,000 dil ut
| GRS TB TAH G0y A &G MASHAF TS Bk Tt CCTC
UK) wasctded-HYSBERIBam@nd&)y anti body and i ncubat ed
v, S e aliage dsgg e
1 whi cH NQPakldd that the specific reactions between
t he peptirde 8H5A and t he nonocl onal anti body 8H5 were

8H58(ggﬁg’r(} %%fﬁiﬁ?ﬁ%@%éé}%b@&%@é‘rr R mal@r?@‘ﬁ@éTGc

ree nmonocl onal
speci TETGRaETASH 3D 8RR BB RE18hd nonocl onal ant i body
10F7 8H5 was rel ati vel -Xoor. 00404] Table 15. Detection
T esul  STET AR TISR BT SR FEOSAGAG oS ERID NG7 119)
Peptides to monoclonal antibodies 7aa Peptide in
LOF7 Bact e? 1-6HeyeC¥bnocl onal Anti body

CCCCCTCCAGATCCGCCACCTCCCGATGATACGGTGACCG-3’

VHR (SEQ ID NO: 120)
5°-
1O ATCTGGAGGGGGTGGTAGCGGTGGAGGCGGGAGTGACATCCT
VKE GATGACCCAA-3’ (SEQ ID NO: 121)
iﬁg 5. TTTCTCGAGCCGTTTGATTTCCAGCTTG -3’ (SEQ ID NO: 122)

5.

10F78CHF TCCTGCTACTGATTGTCCCTGCATATGTCCTGTCCCAGGTCCAA
CTGCAGCAG-3’ (SEQ ID NO: 123)
5’_

10F7VHR TTTCTCGAGCGATGATACGGTGACCGAGGTGCCTTGACCCCAG
-3’ (SEQ ID NO: 124)

-79-
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8H5A (1:1000) 8H5E (1:1000) - 88 - 62682-8901/ LEGALI
2989537. 18H5 0.559 0.25 4Al 0.158 0.142 9N7 0. 062
wO26689%E58 1 0.118 0.078 [00405] Exanple 13. SeCEHESI007002491
of short peptides that sinulate the antigen site
bi nding to 8H5 mAb from phage di splay 12aa peptide
library. [004061 The phage di splay 12aa peptide
library of the New Engl and Bi ol abs conpany was used to
screen 12aa peptides that could bind to 8H5 mAb. The
screening was perforned according to the
manuf acturer's instruction. The detail ed experi nental
procédures were the sane as in Exanple 11. [00407]

10F78é¥—1t 'ﬁﬁd&‘rcém%@é&(GMWR@@C@PQ&W@@@@MACWGAT
t he F%S s?%%tq Q\I@Bf sed to determne the
phagercs 5P d‘]g y phage pl agues were
sel ested and inocul ated into ER2738 bacteria at |og

10F788R%§ %@Tg%@fcS@GGM%%%M%&A@&%@WA@@AW@TGATG

bat e Then they were

cent ﬁ@GEeAdAtFS: %o(siFé%thfé: )S%E%er natant for ELI SA test.
10F7VIRRIS 6 ST TODC GasG A HECided THT ATE TEIQ A& 37 ¢SBQIIRXEO: 427)
the @r tration of 10 ng/m . The phage sol uti on was

10F78a%ed as e primary antibody. 1:5, 000 dilute <

O RS AN oy PR R aC B estiotif Siocrac
used BETOGCTTaMda(YEQADINOAY28)The avi an i nfl uenza
antihpdies 4D mAb, 10F7 mAb and the anti-HEV E2 8C 1

4D1VREBb Wwere used as negative controls for t
T T THREC CA Taan Gabtin aCooa3 rge TiE e Ao
t hat A%Am:’m‘a@ds h@EEID biondi2ey activities. The tests

gt 6l
4D1Vﬁ ues agal ns?%e%ﬁ%e#%&gﬁggﬁtat wer Z§?&h)?g)e@ 130)
4D1Vh|Fnes5 hT§REIGARLE t he controls, indicating that the

pept IMEGG\@ATMUTCXIZ@TAH@ATTCD@MDBTTBI@ETMMC -

2 | soI qttigv\)ohage SSDNA i sol ati on reagent k| t
_;gi@ e} t he manufacturer's instruct ,
4D1V§%Ie |55’ I3k E@Q%@TT%TGMT&TFECQE QF}Q%F t-3
NO(S3L) UD FAOUEIDG es of the twelve 12aa peptides were

ap1vRH 2 ey ‘dﬁﬁ'ﬁ(ﬁ@&@ adA0HTTARETR-ACNS J8AUARIRD: 133)

Am no Aci d sect ion No Sequence Base Sequence
MEPVKKYPTRSP ATGGAGCCGGTGAAGAAGTATCCGACG 121 (SEQ ID
[00377]\|O CFhptBGIETEILSA mett@@l was applied to determine the activity of the purified

HS sngl A AT RO R PR PR e g s to he

polystyrene plate and blocked with BSA, 50p1 above mentioned monoclonal antibody

solution and 501 avian influenza HS virus were put in the testing well. 50p1 Ix PBS and
50p1 subtype HS5 avian influenza virus were put in the negative control wells, while 50p1
polyclonal antibody solution and 50u1 subtype H5 avian influenza virus were put in the
positive control wells. The solution in the wells was gently mixed, incubated at 37°C for 1hr,
then HRP labeled avian influenza polyclonal antibodies were added as secondary antibodies.
The solution was incubated for another 0.5hr and color was allowed to develop at 37°C for
15min afier the addition of Developing Buffers A and B. The results were read with the
microplate analyzer after the developing reaction had been stopped. The average value of

negative controls was 1.871, the average value of positive controls was 0.089, and the
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122 (SEQ ID NO 76) (SEQ ID NO 77)
GAGACGCCTCTTACGGAGACGGCTTT ETPLTETALKWH GAAGTGGCAT 123
W@ SBQOSDSNO. 78) (SEQ ID NO 79) PCT/US2007/002491
CAGACGCCCCTGACTATGCCTCGCTCTT QTPLTMAALELF GAGCTTTTT 124

(SEQ ID NG 80) (SEQ ID NGO 81)
GATACTCCGCTGACGACGGCGGCTCTT DTPLTTAALRLYV CGGCTGGTT 125
(SEQ ID NO 82) (SEQ ID NG 83)
ACGCCGCTTACGCTTTGGGECTCTTTCT TPLTLWALSGLR GGGCTGAGG 126
(SEQ ID NGO 84) (SEQ ID NO 85)

average (@E@%tzgﬁ%\g&%&@%@%ﬂg -srh'%l‘w%%ﬂ%-[y gjgﬁﬁed

8HS5 sin aegm GAGAGRRXIERTAacfBPhdMARREL L GAGCTTCTT 129
SEQ I D NO 88) (SEQIDNO 89)

[00378] ( S%@sqrﬁnp\g %&E Ylgg@; Wﬁr%osgifgj%o %?%P (o] 1%%@%&1%911

act1v1tle§3ﬁéﬁélgm arid THe WEI5T 6 Be ChidihTAnEbb &y R2 T GEPBSCOGE atigéd to
cach well T OEEANY e RAERHET TGP Ch RPN PP S oAl e RS 3o
added tc( tﬁg@ritgvé}ﬂmcﬁﬁﬁx %@OZS%)of the mixture from the first well was

added to th@ gg@nﬁmﬂ@n@g) op SE@yq{&l’}}'lé@%‘{P? E P KRH f%ém v1ruses were
added tcﬁ%@%\%‘lﬁ%@ﬂéﬁé@[mé\%%%% foord Eé?@ﬁék%rézﬁﬂ @D' Binl4r hen 50 pl of 0.5%

pressi on of Tusion protelns contalnlng the 12a

chicken p@(bbhoaé sellowers aded to peFhee RerbinsYbRSH AL WERLSTIRSTRNGHe for 30
min to atllgg) t;logcﬂi ’u{lhﬁ?or{ Oﬁ‘l lul@ﬂ%%& it %@1505111%19 %ham antibody had HA

eSSIO vectors fusi on protelns and
mhlbmcﬁsaazmmg?oo 1 604 112] 26 meus] teansteped (Eabla 23). or 125 wer e

l'inked to the c-term nal of the peptide 239
[00379] Example 9. Expression of single chain antibodies of 10F7 and 4D1 and test of

their activities.

[00380] As described in Example 8, the variable region genes of the heavy and light chains
of each antibody were linked with a nucleic acid encoding a short peptide (GGGGS) to form
the DNA fragment encoding a single chain antibody. Use 10F7 VHF/10F7 VHR as the
primer pair to amplify the variable region DNA fragment of 10F7 heavy chain. Use 10F7
VKF/10F7 VKR as the primer pair to amplify the variable region DNA fragment of 10F7
light chain. Use 4D1 VHF/4D1 VHR as the primer p‘air to amplify the variable region DNA
fragment of 4D1 heavy chain. Use 4D1 VKF/4D1 VKR as the primer pair to amplify the
variable region DNA fragment of 4D1 light chain.

[00381] Use 10F7 VHF/10F7 VKR as primers to amplify the overlapping 10F7 single
chain DNA fragment. Use 4D1 VHF/4D1 VKR as primers to amplify the overlapping 4D1
heavy chain DNA fragment. The amplified DNA fragments were recovered, digested with
BamH I and Sal 1, and cloned into prokaryotic expression vector pTO-T7 digested with the
same restriction enzymes. Using ER2566 E. coli as host cells, the single chain antibody
proteins were expressed using standard methods. The expressed proteins were in the form of
insoluble inclusion bodies. The inclusion bodies were broken up by ultrasound treatment,
and the resulting sediments were purified using standard methods. The purified sediments

were dissolved in 8M urea. The urea solution was dialyzed slowly in 1xPBS solution,
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(which was the 239 amino acid fragnment fromresidues

368- 606 of HEV ORF2) to construct prokaryotice
wWe@xpresgsdbn vectors pTO T7-239-123 (Figure 8) PCT/US2007/002491

andpTO T7-239-125 (Figure 9) through PCR First,

prinmers for the 239 gene and 12aa peptide gene were

prepared. Then the 239 gene was used as the tenpl ate,

and the primers 239-1 23F/ 239-1 23R and 239- 125F/ 239-

125R were used, respectively, for the first round of

PCR anplification. The PCR products were coll ected and

i fi and.t hen ed as t t t
fied
cenmf‘%%l&ﬁd?‘g& ﬁgﬂl? RS ?na?aﬁgﬂngesggln %Esounda %‘?é:]%%& ©
single clgHil hhtibgtsoftiont s testedrsracl8ied 23F/ 239- 123R2 and
239-125F/ 239-125R2 were used for the construction of

[00382]t hgefe&ﬁmﬁfﬁlﬁs @3a582 3/11&3615 t339st tH&tivitespeehe aladve. putiied 10F7
erated fragnments 2

9-
and ADTCanElE 6bo et anah s ee RS TBRYY mbbe ReRSemgAlP of
10F7 snjr:gqgallam ahsbddyasased At I%Mﬁ%rgr ThEQoRdentrhtion \WEaDArsinghe tleain

transforned into E. coli replicat
antibodpjsaisedh t0-Bymesst: rThﬁ #3h S’é‘ﬂkﬁﬁ?@“ﬂ‘i"ﬁ@?@?’&ﬁﬁ%ﬁg’ﬂ% dLyibition
! 1ER¢ AREHHENENE18 CRIR MBEBLJ PG MAlinBibition
a°“v‘ty|a§§ihsetgz§|‘l§r§ﬁ%ggt§%?s pTOr7- 239-123 andpTO e,
actmtypgﬁnﬁfﬁ]‘* dfahe wiraystrapy(fabbek)of the priners for the
constructs 239-123 and 239-125. Priner, Primer Sequence
[00383]23FabRaH . SHATIHbtiN GAlvitepf Arnthacieaty oy eeaev@%es against the

NO 134) 239-123RL 5'
25 HSN@‘%&%‘ZECCACCACCAGAACCACCACCACCGCGCGGAG@GG GGGCT
AAAC-3' (SEQ ID NO 135) 239-1 23R2 5'-TA GAA TTC ATG
CCA CTT CA4sWEC CGT CTC CGT AAG AGSFEGT CTC GCT ACC
TCC ACC AGGrd SrSEQ 1D I\IO4D136) 239F425F 5 sA3T TTA

CAT ATG ATA GCG,CTT ACC T (SEQIDNO 337) - 9 1
- 62682- 8901/ LECALL 29895 123 53R1 5' ACC ACC
ACC ACC AGA ACCACC ACC A% GGG,GEC TAA
AAC-3' (SEQ ID & 138) 239 125R2 TA GAA°TTC AAC

CAG CCG AAG AGCAEGC CGT CCITCAG CGG>/§GT ATC ACC TCC
ACC ACC-3' (SEQABD NO 139¥ [00414]7-Expressi dn and
purification of Atthe fusi oné6protei n$.239-123 and
239-125. [00415h8ER2566 sixgl e col osi es contas ni ng
vectors pTO T7-339-123 and>pTO T7-239- 125 wgre each

i noculated intoggd nl Kn-regi stant LB nedia. ghe
bacteria cultures were incubated with vibratikon at 37C
until the OD600 vaI ue reached about_D.5. Theg the
cul tures were thansferred at the rab o of 1: 3000 to
500 m LB medi aB%nd i ncub& ed untiP the oDel0 val ue
reached appr oxi B&tely 1.0.>%hen 5007m |1 PTG3ms added
into the bacterB¥ cul tures>8o0 induc@ protein4
expression at 3B8 for 4 hr>8The bacfleria weré

col |l ected by cemtxifugati ongat 2 1
C3 >8 1 0
D1 >8 2.5 2.5
D2 7.5 2.5 2
El 1 0 0
E2 1 0 0
F2 5 0 0
F3 3 0 0
G1 3.5 0 0
H1 6 <1 0
H2 4 0 0
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8,000 rpmfor 10 min at 4C. The supernatant was
di scarded. The bacteria debri was resuspended in 20 ni
wo ywiresded f er, i ncubated on ice, treated w th PCT/US2007/002491
ul trasound sonication to break the bacteria. The
conditions for the ultrasound treatnment were as
follows: working tinme: 10 min; treatnent pulse:
treating with pulse for 2 sec and stopping for 5 sec;
power output: 70% After the ultrasound treatnent, the
bacteria solution was centrifuged at 12,000 rpmfor 10
m n. The supernatant was saved (to be | oaded to
SDS- PAGE, Lane 3 of Figures 10 and 11) and the debri

[00384] m ?]II tlge{{;g Eﬁlgtgg gg ﬁlleelp i qcz’ﬁlb gawgliyofpzl 4.0 Qd*s Iﬂ'benﬁlqrg‘{;eri 6Ifnown #0the table.

The Tritan hvvas re t n Then
1003851 5 At At OIS “ENFANTHTA W07 IR 6 SRR ARgS tepiggsing the
neutrahﬁm@fm nFétl%H epvikes stinslthht W@ itd1eted Evnh clﬁakerf glusk apd nadobis wild
m 2M Urea Buffer, vibrated faor

d
birds in H@ng ﬁmgg@oaﬁsmeé)lgg]@alraﬁﬁ]qﬂgﬁr ajqss GuFng ‘?Pc’d[ﬁn 2002 to 2006
were us G(EQ%@QHU ‘ﬂ?%f 90K¢ @si(ntg(lh@ﬁl El@ﬂ%?e dhk Qnﬁ@&ifﬁﬁﬁle&@ﬁbﬂ

Fi gures and the debri was re-su P(?{‘ h
neutrallzaltIOQGCh’VlmmaUFSéé OfWﬁl%YWSe%Taﬂ‘b?(Tﬁblerﬁ% A4 tiRehe 58, the

2vR00; rBRoh I nbG das.  Furthernore, the

anhboci};%gegtlrl}lgggggo\;\ﬂ‘}a}usglsgvedl(toobe | oaded to SDS-PAGE, Lane
6 of Figures 10 and 11) and the debri was re- suspended
in 20 M 8M Urea, vibrated for 30 mn, and then

[00386]C epItaHef ﬁgefbl@tsbr;lg’if Q0N RALEBS neitrali-RtionltR6: B4PRY Nat ant

saved (to ed to SDS-PAGE, lane 7 of Figures
10 and 11). SDS- PAGE | oadi ng sanpl es were prepared
Vilusstrag | of the foregoi ng super nat aditiongf 1858 spliE
analysis (Figure 10 and Figure 11). The SDS- PAGE
crasghng2stowed that the proteins nostly dissolved in
the 8M - 92 - 62682-8901/ LEGALI 2989537.1Urea, with a
gyi 5 90% The 8M Urea protein s®l ution was
al yze into PBS with gradient dialysis (8M Urea-4M
ea- PBS). [00416] Detectiog, of the Activities
Cgflﬁ%éx{)drg proteins 239-123 and 239- %25 [00417] Direct
ELI SA Test [00418] The initial purified fusion
BB@%@Vﬁg/%éSQ 123 and 239-1 25 were separately inbedded
onto 96-well plates at the concentration of 10 ng/m
CK(HE733/® 2 hr. After that, the platles were washed
once, treated with ED bl ocki ng buffer at 37C for 2 hr
CRIHErbh@K/A8/08C over ni ght to bl ock n8n-specific binding
sites. Next, the bl ocking buffer was discarded.
OiEEﬁtraeMatg@faRcﬁHiﬁ/f}H{/eﬁtS/mﬁGse mAb wer & ladded to the
prates at 100 ni per well. There were 24 mAb,
incI uding 8C 1, 7H3, 3C8, 8H5, 1A6 13El, 1D8, 1@,

[00387h 0 @amlglgz/jd)z ]E%chF@pl%B%Ef gggg; 1e§ ?ngi%%?z Qxﬁjangg%iy activities.
osssh oS el 5 T e o o Bl RS  y BU v
varxablérp%léi‘{%r 8ndteh RO Sntagﬁéuk&i’yoﬁlh&xbl‘és@bﬁﬁ)&dsmxd)ﬁ:omlrmng the human

gammalhesyicohin 414 e kepR HEREFEEh (it AGHIt Vit PP PPEVAS. 1-AH
contalrédtth@ﬁémar} gg)mmal AM IRk cdnstiht 880 DINA isedyeneas Thel glemid

to each and i ncubated at 37C for 30 mn. The
pcDNAS. htﬁéscmaleemﬂ@apwlght RETCANsAnhEREIoNSy| or i ng
sol ution was added to the plates for ﬁ%&?‘ rh}&?f]
[00389j ey &ise ﬁiﬂéﬁQHFdllﬁﬁiWéﬁ“ @t%ﬂﬁ?&ﬂj‘"ﬁd‘? P © ea"y C am
variable region sequence with partial signal peptide. The amplified fragment was used as the
-83 -
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added to stop the color reaction. The intensity of the
color was read with a mcroplate reader. Figures 12
waea7a®7showed that fusion proteins 239-123 anpPCRBS2002602491

reacted only with 8C 1 and 8H5, respectively, and did
not react with any other mAb. The results indicated

that fusion proteins 239-123 and 239-125 had very good
anti body specificity. [00419] Exanpl e 15. Expression

of Fusion Proteins of 12aa peptide No. 123 and No. 125
vvith HBV cAg [00420] Construction of the fusi on

rotein exgre55|on vectors [0 421 The .aa

PCR tempadeyu B3 CHBY "1 X press aief ¢ ngrRap G PR Qe gl by
chain vafrumlg r&ibd Sedubk & WAK Eﬂe‘%cﬁﬁplet-gl”’s‘i?grﬁ@ Bgﬁ)ﬁdy THeangsifici4@quence

ment was inserted into th

was clongé mtg thefigsmmir pcPeA3 dha b f\%sesé?ﬁ Wbthd%%"a ?@F“Dpf; sflﬁff SRylting
plasmid @%%ﬁ{lede g)Qesgifoth:l]fsnﬁa GFRIA 3 YA B2116 BbAHE Buahinouse chimeric

ds whose nucleic acid seﬂgence
heavy cmnmIasm&w&@xﬂ/@ﬂ%@mynemeep@gmarew@tbﬁ dighhlain

th . waiyse e
variable Egéor?%'etqg;g%s a;{? Pﬁlg a?%ﬂ%ﬁmrfﬁcgﬁﬁe pll"ﬁé ?hﬁ%ﬁ%gméht EBYsed as th

geni c. orei gn pepti de
PCR tenfplﬁte @ntl (SHSISQKBQVSHﬁ‘éKRM werenegdas plrmgnpdrmtpm@mhfy the 8HS5 light

o e85 23 L P Mo Bl 0B B Gt

was clorieﬂtlﬂtoﬁgé F]a@hﬁfpthNMVleAk di Q@tq&bwithdkoaﬂgﬂupé Whe tesb]éing
expose rom u
plasmid SR CUTeP BB R FS YR O TE Y FeLEEhpyaRy thimeric ligh

chain. I nserted into the amno acid positions 79 and 80 of
HBcAg to obtain a series of fusion proteins, which

[00390] Ve LRe QF72IHFBA 0F 29 HR06s pifed palfs toramsyify tthes 0K, hddary eblain

on the sequences of the 2aa i des he vect or
variablesegign sme%cg w1@m§ |s1r%1|a % H]ﬁ'ge% St‘lé%q{xg Sas u]sed as the

PCR tcrﬁoﬁlﬁte]a%ﬁal d%@@tmk@ﬁl RN R v@%‘uﬁdl rirdd YRS t(W&ﬂh@hfy the 10F7
esi gned (Table 18, the underline parts / t he

heavy chais eatighle gegon g@]uggqﬂj‘gﬁbégf) conm]@tepql 4 e[m{lpl\llf\'éeéi
sequenc%%%@zc%%b}ig@%)gﬁagia%% g&gN taker A H%%hﬁﬁh?ﬁ%ﬁﬂﬁxﬁ% aNThe

re us for the first round of PCR
resultingpiakinid vas Horexplissiop@isprio dePNA hbrAH } @t bips thghuman-mouse

cimen e Y SRy PR AR 08, BT i 1057 i
chain vatbnetgicosedqueaiceRGR parphi figead tpephde. LEheamppkified fragment was used
as the Pgﬁ%?‘g)?%ta 14%,}@#?%1992}1 By URRLGAR L%%g tawﬂﬁﬁ&‘? gh’ﬁ@ﬁ)eaﬁ@?’fy the

agnent was di geste
10F7 h@ﬁ @Railn \aamdbkeueglbn sequefihe wpt[hatqutmp@eﬂfggnﬂtp%ée The amplified

sequenq;;,I %chlﬁlge gfgt EHHE% @N% 2 n| ng E«fl W?@l E&S@I/ﬁ(‘hﬂ'ﬁe%e

resultmé ‘i‘)%ﬁﬁ& s tﬂ'd’le(ﬂredﬁkﬁ@)lﬁmﬁ)ﬂmm.ﬂ eAkI(éFd?st@ theghbmart-gouse
C ER2566 for expression and restriction enzymne
Chlmenall’éggfli‘%ﬁ anal ysis. The analysis sel ected plasmni ds

oosn 15 0 A B U9 RSNy g v
region &@@é&dﬂéﬁh %2151211 sigsfleeptidel 'Yhe iﬁhﬁhﬁémﬁragnhsmvwmused as the PCR
ested wt

di
templatg GHA ATINIGT AR | DO St i 1S RS Riiy s BT LY g 4Ry ey chain
vmabl@%xﬁ?@a#%n&r\dlttﬁ t}%rbl?lrﬁﬂ]ktte@lgdal Pertiie. dﬂ@eﬁﬁ;ﬂfﬁeﬂl saqmmts was
he reconbi nan rokaryoti c SS
cloned i s PRI EUPRES - SH G oM i PR oy Eiisrpg glasmid
was th@é%r&@“n%ﬁa%@%ﬂMS.m4Dl for the human-mouse chlmenc heavy chain.
Use 4D1VKF/4D1VKR as primer pairs to amplify the 4D1 light chain variable region

sequence with the signal peptide. The amplified sequence was cloned into the plasmid
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and pCl49-nut - D125, respectively. Simlarly,

reconbi nant prokaryotic expression vectors contai ning
wW@2004/080183 5 copi es of the 12aa peptides were PCT/US2007/002491

constructed, including plasnm ds pCl49-nut-T123,

pCl49- mut - F123, pCl49-nut-QL23 and pCl49- nut - T125,

pCl49- mut - F125, pCl49-nut-QL25. The structures of the

reconbi nant plasm ds are shown in Figures 15 and 16

(only plasm ds pCl49-nut-123 and pCl49-nut-125 were

shown as exanples). - 9 4 -

PN AT T TR R it e Gpormaon

plasmid%@@ﬁ\ﬁiiﬁI-ffgf4]jhﬁ)rfth§htﬁﬁa:ﬂftﬂfu§b Bsintdric ight ER&ia. pepti des
23 and 125 with HBVcAg. Peptide Prinmer sequences

[00392] HBFIi%x}rE bt shows THelschEatlEdiagkatn SEFhSstruéiales BEThd@AXPréAson vectors
T ACG GAG ACG GCT TTG AAG TGG C -3' (SEQ ID NO
for the thwe)chmrtczeﬂgaogles CG GCT TTG AAG TGG CATGGA TCC GGT

GGC_GGA TCT CTG .CAG GGT GGT 3L ( D
[00393] NOThe pigsmyige parpyipg the chimere R VIR RSP L i were

ot N A0 W i

method TT: apkreeataithaet aturones @tﬁ@ﬂrﬁ@d@n@tﬂ “eeamsated
Tbodied A Matentrati

ammomkégbgﬁa% M%bt %%%e Hﬁsﬁaﬁg‘énﬁg -Eﬂmgé'%zi]t lglo e, (&Q@ entration
of the cAlhdad Itlnemaausﬂ mA@ese?ttéme sva@fadmxthﬁlets ‘Gegdml | @b@. YB]s strain

[ icfd f [ t howed
e
that the pﬁiﬁﬂesrblf the thi28 cAbGiet® thratameTdsABeir p@pﬂ:gnmmomal\b (F1 gure 5).

pCl49- mut - Q123, pd 49-nut-D 125, pCl49-nut-T125,

[00394]|O CDAHS5Nhtvifas 26ainp @fbd@serhmtemzt@st\/teqe ectt:\atwsetf thg rgtial purified

o1 3,5 iy P BT A8 L s o

cAb hapHashihilsition astpdtied against alhv@B enmatshamso’fablatlé)j | nto 2 n
Kn-resistant LB nedia, and shaken at 37C until the

[00395]0D60b1e 83 UTFhe FHaeh ectulls bf twidhelnintenie antibodiegsgaimst @3 HSN1 avian
transferred at the ratio of 1:1000 to 500 m LB nedi a,

influenza \rys 3%t ed until the ODBOO val ue reached
approxi mately 0. 8virdéter that, 500 m | PTG was added
into the bacteriansul turebpitAbi nd@geApr ot ei n
expression at 18CTQf 20 hrs The hgsteria were
col l ected by centrifsigati ogsat 8,060 rpmfor 10 mn at
4C. The supernatant s dl? gar ded.g fhe bacteria debri
was re-suspended |n sis buffer, incubated on
ice, treated with u rasouQ@ sonlcqglon to break the
bacteria. The condlA_ons fo the uggrasound tr eat ment
were as follows: wo Zlng t 2@ Hicn; treatment
pul se: treating wt 1pulse or 2 seg and stopping for
5 sec; power output> 70% er thelul t rasound
treatnment, the bactBfi a soP ion mé% centrifuged at
12, 000 rpntfor 10 nPR. The §hperna nt was saved and
ran on SDS-PAGE. ThB7result% showed that all fusion

proteins were in thB8superrhtants #Rigure 17). - 95 -
Ci1 7.5 >8
C2 6 6
C3 4 2.5
D1 5 2.5
El 5.5 6
E2 7.5 >8
F2 1 2.5

F3 1 >3
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62682- 8901/ LEGAL12989537. 1[ 00427] The above
supernatants still contained nmany contam nants and
wmem@desh7surt her purification. These proteins cRCl/uS2007/002491
sel f-assenble into particles under suitable
conditions. The self-assenbly conditions of these
proteins were al so considered during further
purification of these proteins. The foll ow ng
procedures were used to further purify the proteins
and stinmulate the proteins to self-assenmble into
particles: saturat d anmonj un1su|3 te was added to a
final concentrat|oﬁ of 200 of the Eotal vol ume; the
m xtures was then cubate on icefor 30 mn; the
m xture was centri Hﬂned at ! 12000 &nm for 10 min; the
super nat ant was discarded the debrl was re- suspended
in CB Buffer containing 5% b- nmer capt oet hanol ; shaken

[00396] . at ”H?icz %ﬁ\q{ms’?@f 1k RALCHEE it e6ktéd using Qﬂ&uh@lﬂlfoﬁéscérﬁ assays.

e supernatant was collected and di al yzed in
Glass smaeswsreauftﬁe fz4fw¢ib¢qnj¢tﬂ@1r@d@tﬂw Resert Skl seifvie Rjatedrp the glass

RuLE he'srohe hy{hfr&i & Insect cell
slides. Chlan %{ﬂdﬂ%ﬁe ﬁ)@g%@gﬁg\ﬁgﬁﬁx@ &%edc’ igf j thSSED vvgs i ge}ié?e nsect ce
- Baculmﬂxsce&ptersmbn ggstelat The c@l]@ex;p’msﬁx@g HAQPIetpns Wi washed in PBS,

T

to the caligtahd (iincubh'ed[ibf)l dbnsatwese tpmperfahed Al spsclﬂyymz Vv cAb was used

s, ARBTG5 TR A S0P s ovis, M,

USA) wab hﬂﬂﬁdads&h& B&oﬂﬂﬂ@z@nﬂﬁodp and $exubheedifot balﬂa itmexr sThEt Mmucleus

O N XTI s
was obs@%h GinB6r iﬁﬁ’c‘r%&%ht Rlikrbédopd (NNAN. Thes&aulto BdF itguﬂarﬁ showed that the

é ure 18). 00428! The 8 fusion, proteins rifie e\{( 4
4D1 an hpdb sowdeel BébW%%tfth%P PV tems presse
. otungstic acid and observed directly under

in the Sp?ggatg%on m croscope (Figure 19). The assenbl ed

[00397]p a ré)!agx#ﬁé 1 ‘ﬁﬁg@reéﬂﬁ’l f3Rort BEpRI R AU afR 8 bRSg SR binding to

d insides). The particles were in
mAb ﬁ¢mxbasﬂezneshag9=rrbsmeld7eaDﬁpaﬁeﬂlérafﬁf 35 nm and the ot her
20 run. [00429] Exanple 16. The activities of the HBc-
(0039811 2 rherphalBeisplays7 danspbfe b ephde by Epglapd Piplpbiepqrapeny was

used to L(Qrgé’r?’ 8% %‘% Bs E}Hﬁ LORARIRE & 4185 WA BoSSERRAE| Thd m?&dﬂl@gjwas

'ates at the concentration of 10 ng/
perfonmﬂ asa@dfngtozhh manpfacrershastrugtion. Elwtse@eme@rm@é were

ated with ED bl ocking buffer at 37C for 2 hr
briefly gesanﬁéﬁl%at AC overnight to block non-specific binding

[003996\19 ﬁ“ﬁ%’b’m% { 9‘[ arosdndHiu drﬂf(S%ﬁ@Ps WBSns36iH8ehst i8R into a

ncubate in the plates at 37C for 1
mmrocdnﬂnﬁf@be&ulpﬂ aI sd Tm € Wﬂé}éﬂ“@ceew(ifﬁsﬂ"%sqiuflen wsapdedinto thg tube.

The tuy SRl A st T ap et Bt U E R SRS s

centrifuied Iaemvv\fs;iel&dHBSﬂD barto5predipitse tlﬁﬁgamsngnqm uThesupgazatant was
careﬁlll%sfgwgg%a tFe] apeéx?ﬁlgazedf z%glgolsg axrane a w%g ¢ g\hs%teﬁdje% &l l%rﬁf&kmg buffer

and inchB@6d hO4PC for %0 minbiiB e BSidhAlmGlihg. ZI\/Eﬁﬁﬁﬁﬁe,]ZFd‘lé phage particles

|ntens|t he color was .read w
(the cayiyalgnt of 19 kLo ks oreahBlFsHFa) Fﬂ%gf’% pr o

TBS bR Rd 181 fvbﬁﬁhé ¥f 260 BHSTHEnal [ceﬂééiﬂﬂatl@ oﬂ&earnelb DI/asZS) nm.
proteins were tested for antihody bj n%ggr gggg} gl Ci te tion, the

The solphien wgs ipeubrtadal roRsp derBRPas: ’@?fy% t 888 ‘f

media Qla@‘bx%élpﬁttatetdhﬁ/ oWNGRRY baltiAlkafbn ldhd@émvagtied with 1 ml TBS fora

- 86 -
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37C for 2 hr. The plates were washed once, and treated

with ED bl ocking buffer at 37C for 2 hr and then at 4C
w@@rnsghs to bl ock non-specific binding sitesPC™MES1007/002491

different mAb were added to the plates at 100 m per

well, including a total of 14 mAb: 8H5, 8@, 3C8, 4D

10F7, 1&, 3D2, 3CH, 7D, 6CF3, 7H8, 10DE2, 13E7,

16A12. The 8H5 mAb was used to screen the 12aa

pepti des. The other 13 mAb were anti bodi es agai nst the

HA protein of avian influenza virus. The mAb were

i ncubated in the plates at 37C f.or hr. Th at es
total of {167 BmgB BRSPS 11t st HERUER &6) iy BT aEe A

mixture Whs h8d Q0@ tHE WabhdhedidSgaiigadixed, AmiGhcutRitdd @rdom temperature for
I ncubated at 37C for 30 mn. The Iates

hed. .
15 minogSeHUPESTIPbmIBnE] ke mesit B REFCOIR 1O TuSraiea Tiestion.
The supglbxgtapl @E?%s{:ﬁ’ﬁeé—(}m i weEOWaEhed Ve PRITEMTS FTHETD times. Then

fer was added to stgﬁ t he col or reaction.
the med‘lémzas msalnmrldyd of 1onle0-2M GlyoipesHEL &R %2 odil dpgpl A

mcubate%de 3985 1ol rﬁi%?@ girglgo& ifto 6?%:1&4: the ‘E[)ﬁn(?ﬁ})lag%w&qei hﬂﬁe mixture

1 on pro el ns react ed onl
was cenaifiigetl forroim msithe \mpehnatayt wahearefiiily rermmée fé‘sﬁ!illofbé?r

microcaBhEanEE o THE SubdRbaR: RhOIELAT AT Atz i) SRAMA T rs-

HCI, pH9al ygipsoxiatdie 1ighof mhxg’énmegnmg/ salfitibnuweonsqortotchieels the titer of the

phage. HB% r%@s%%g&wnp\?ﬁ %q(%8043§g %QERM ﬁos% r%e'_i%e%ljag\%e%rhq early log

phase gRWE! ThelhdsEcelh wore tileirsd adihnvdBiatiof aosrmcefoe 4B ho)md The cell

adj uvant was used for t itial n|z
culture gt BABTEFE 9 Lo SR itibe abd conBl gt 100 3 for 20 min.
The top! 584 Bf ﬁl@tshﬁ&nafgﬁﬁwhmmdém&r&tﬁxth \@IIldnéldf PEGM a@ksodution
injected in BALB/c m ce %%Pnultlple subcq& ¥$B dth
(20% PER- 60010, 3,8/ oGl wanipddage T SPARIORH St 84 HCBF | Agtg@nd then
centnfu%e& Qt ﬁ? %W@{ &d fRrh14des. IThedupbRbnt $hé 8fscdrded and the

ni zation, a booster inmunizati on was done

preclpltewé rp}nam es suspendadeiardfi PR srstistared 2 41G-odhe ab?Yeo’i’i‘Fn“‘med

ed anti-serum were separat ed
pmceduargs ?von%ﬁr%?\%{&fﬁm-gg‘?%%ggﬁgghqut at 37C for 2 hr and

[00400t Eﬁlh S(% fi{] lélgeci Ekz‘?ﬁ’@ BQétQ:laﬁs Wr@(hlklﬁw ihe 1L ﬁae@ta at the ratio

t1 nate. WwWas centrl 8
of 1:10ahd éhqmt&eagnfto cult@ertipes (Thel/@bp)e rffmteaqah mfl sseirg, 40 de single

cotos ARSI AR A i Bl skt ot o
screemhgfb&dﬁﬂﬂbcmﬁd andcmoplnlateésmatthd forgeqing culdhte tul4rp Theissll yltures
were mgH}eqt%cg gi(r)ra agﬁ %r Hg:‘;x% alshet&ﬂ SRERAYAY transferred to 1.5 ml

centnﬁfg%&BBcsSﬁG béhﬁﬁgwagwmgﬂbn 9 reot 260 kAL sumghhtiyd was collected.
conduct ed tec eC|f C antlbod
Phage ?g)z;\g{g &@aeﬁ‘)@a&&g Fupgmatagt Beipg S eé%“‘%%?&?% g,stgF%ng and
PunﬁcM&ﬁﬁRéageﬂemqshmr HebsHuntiatngioedrhghCndLtdo) folewiiathe
peptides 123 a 125, the ndi n ecific't
et SO Poia b 1t pardddsort Bitgined by
Shanglfak BS0a Besttchi@%o 5006 EtE And SheWgn 1 Talk18Q4di | ut ed
anti-serum agai nst the various HBc- 123 fusion

[00401Ff otrgh1es 4aE[r:ﬂx§tAmufcﬁAuidt Seqaksces W Taa peptdeseth20bind to 8HS mAb
ndi r ect test was con { usi g

or 3CSARAb EIemHIe aFOAeBRIRS ™ TPQ oo Hard T28nfemgides of
SEQ HFﬁ\QJse&{‘%sanQd 761 fes ge&weugs) are shown in Figure 23.

00435]" Exanple 1 | mmuno-fl uorescent detection of
nmouse anti-serum
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[00436] d ass slides were put in 24-well cell culture
pl ates. Insect SF21 cells were plated on the gl ass

W@ Roodese75Avi an i nfl uenza HA proteins were exprBSHES200T002491
the SF21 cells through the Insect cell - Bacul ovirus
expression system The cells expressing HA proteins
were washed in PBS5 fixed with 4% pol yf or mal dehyde,
bl ocked with goat antiserum 1:20 diluted nouse
anti-serum agai nst T123 and Fl 25 were separately
added to the cells and incubated for 1 hour at room
t enperat ure__Anti-HBc ABuUse—ant—Serdm-was—dset—as—a
negrRidnéslonant I ol-aa Aepti dos@frpnes | abs8kgdence No.
goat - anti-nouse anti body (Sigma, St. Louis, MO, USA)
wasAatBedy as the secondary anti body, and incubated for
hal f an hour. The cell nucl eus was stained wi th DAPI
(Sigma, St. Louis, MO USA) for 10 m nutes. The
st ai sanpl e I under e
m crgggsope (Ni lﬁ%}swﬁ‘g \%Iggul ts i nélk-l ollrJIr%;qu?%howed
that the nouse mRt3 Ns¥rG@GMR agai nst FEQRIAMND:B525 coul d

specifically bi vian inf w |.T¢s HA

pr ot ei ns expres@goéﬁnﬂk;é@SFm cel Fg uﬁldﬁer

confirm ng thatGiih® W2B& Bepti des $EQ HadNat Y

appropriately sj t HA ant i NEgs [00437]

Exanpl e 19. Exzi#]ggsjgi?%?ggfq‘tehe fusi g%@;}rl%ltﬁecfns of 12aa

peptixEs 122, I1WAP PIRSS EKn€ 129 wi t BEMBID ¥y 74hd

detection of thgi byiities. [00 B ¢ppies of the

4 12aa pepti degﬁlfzf,aﬁtf;g,l 128 and %%gj %/vere i nserted

into the HBV cAy PFR & ® Mnd obt ai SER MNG:UE on

pr ot ei ns HBc- 12 , HBc - 1ZSS I]b"%?d:l%g’

r espec e e an 004 et 106 O COMS CIC i 9

expression vectors for the fusion proteins HBc- 122,

HBc- 124, HBc- 128 and HBc-129 were the sane as the
[00402]C OExaknité I DNDerictionl of Bia péyeidesisctonitigy ot ei ns HBc- 123

and HBc-1 25. The primers used in the construction
[00403]netTiRdhARk®asRtophdges Tablainid® theThe pepsdasadiBHFA.FHSE ard 3C8A

he_ fi. PCR lifi [ 3, . . .
were oy B TGRS Bty g R S v

PEG. PRABY titki wad bdwewn$0land TOF. tdiaroplatés Bere pre-coated with monoclonal

62682- 8901/ LEGALI _2989537. re ri mer HBc .
antibodibyRAhYBE POIRES BRHEERL HBATFCar oo RRet P contining
5% mill_%_.ﬁﬂ?cl @%%tﬂgdgﬁoﬁﬁég%s Ivi @@hydu}t ckudtag aﬁ@éﬁdeﬂiﬂo the anenThe reaction

he 1inked fragnents were diges wi t g n .
was carpigg ROIfor B TGS AH BateP AT Be PHENGLRF O e 495.9hp oGt mouse and
M13/HEP £t 8bHEEA B6rshhrh PHBaTEELh BIALCEOR) tvat addddranthéigecondary

expression plasm ds (see Exanple 15 _for detail

S).
antibodlyGod Auqubrigsfer 4.6 hrSBeg EsTEls Wate FAG aie herachap S gompleted.
The res"t:i'gg §1§_er2 %nghgﬂ Tab1el 1€ WHish 88mBhtatidnBatiBe sgetific H¥Betndsbetween

HBc- 129. Peptides Primer sequences . .
the peptifie BBISM arg tha mpnpclangicmtibady 8HR oer safh anditheapscaidgreactions

betweeﬁlgﬁscfg%ﬁgg _o%t}%gﬁ%cgi% %T@%og%g v%w% Té;'re%?ccilf'@ reaction

betwee88 5HBuld Bk 1AET aaile TR AGRs sgtai hepesT CTT CGG - 3
SEQ I D . _
[00404]( Table 15. Detection results of the specific binding activity of 7aa Peptides to

monoclonal antibodies

7aa Peptide in Bacteriophage
8HSA (1:1000) 8HSE (1:1000)

Monoclonal Antibody

-88 -
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NO 146) HBcl 22F3 5'-ACG GCG GGT CTT CGG CTG CTT GGA
TCC GTC GAC GGT GGT GGA GGT TCA GG -3' (SEQ ID NO

wWa200y/084863 24F1 5' - TTT AGA TCT GGA GGA GGT GGTPATIUSIAGI02491
ACG CCG CTG ACT ATG GCT GCG CTG GAA CTG TTC -3' (SEQ
ID NO 148) HBcl 24F2 5'-GCG CTG GAA CTG TTC GGA GGA
GGT GGT TCT CAG ACG CCG CTG ACT ATG GCT GCT CTT GAG
-3' (SEQ ID NO 149) HBcl 24F3 5 - ATG GCT GCT CTT GAG
CTT TTT GGA TCC GTC GACGGTGGTGGAGGTTCAGG - ' (SEQ I D
NO 150) HBcl 28FI 5'- TTT AGA TCT GGA GGA GGT GGT TCT
CAGACG CCT CTT ACG GAG ACG GOG CTA AAA TGG CAC - 3'
(SEQ | ®IBO 151)0.58%1 28F2 5' - GCG CTAORAA TGG CAC GGA
GGA GBI, GGT TCT (éx ACG CCT CTT ACG GAG1AEG GCT TTG
AAG -3 (SEQ ID - 99 - 62682- 8901/ LEGA| 12989537, 1NO
152) #HdI 28F3 50-08AG ACG GCT TTG AAG i?% CAT GGA TCC
GTC GADIGGT GGT0Q3& GGT TCA GG -3' (SEQQ78 NO. 153)

i e T S o1y o
8HS5 mANQrorﬁ%ﬂngé‘%bl%QﬁZa@bept@@t%@ GAA TTG CTG GGA GGA GGT
GG T CAG ACG CCT CTG ACT ATG GCG GCT CTIT GAG -3

[00406] gjl_iﬂggga@r&ﬁiséléfi)l 2 HiBed AR 3ibhary AT Gh VSV EERl GHTBIGNBs CPmpany was

CC.GIC GAC -3
o 1 i FR A R Sk

accordir‘gsg%é Rah@acﬂkﬁgr)s ih@Q4ibh. _"ﬂlh@ deelilka@xpaiméiltal grspedead ware the
and purification of the fusion proteins HBc-122,
smneaSHEEx$®nkaBc-128 and HBc-129 were the sanme as that for
the fusion proteins HBc-123 and HBc-1 2 Ex I
(00407115 At N nd P PGUR CEPETIERE K BF £b R PR hon was
d to BAELHBESh li¥e:0fsitd1€ chidsi laghdiswert sthetclidaa
used to pep{n:nges i%lga%{éﬁé ?‘lBC 1a?e cshO\E)/i/nqmia%IE ?’agille 20 t?el 0\_/&\:/. he
inoculated eu0 ERR 1R hroistis py 1qgi Rhzse ewvoh- {The ineculiis astenia cultures were
incubatéafﬁegcti’;lﬁ(lj q5r £555 ﬁp?"f\{l]%ﬂe@lfeg haebhld @erﬁﬁﬁlg[e@ 04 élecl akd sglpglqn-atant for
aa

expression o sion proteins of the 1
ELISA fesptMdese 2 ntide was dnbedded on the ELISA microplates at the concentration

of 10 pg/ml. The phage solution was used as the primary antibody. 1 :5,000 diluted anti-
M13/HRP antibody (Amersham Phamarcia Biotech, UK) was used as the secondary antibody.
The avian influenza antibodies 4D1 mAb, 10F7 mAb and the anti-HEV E2 8C11 mAb were
used as negative controls for the mouse mAb. Figure 7 shows the test results of 12 phage
peptides that exhibited better binding activities. The tests demonstrated that most of the
phage peptides had OD values against the target 8H5 mAb that were three times higher than
the controls, indicating that the peptides had good specificity.

[00408] Phage DNA was isolated using the phage ssDNA isolation reagent kit (Omega,
USA) following the manufacturer's instruction. The isolated DNA was sequenced. The

nucleic acid and amino acid sequences of the twelve 12aa peptides were obtained (Table 16).

[00409] Table 16. The sequences of the 12aa peptides that bind to 8H5 mADb.

Peptide Amino Acid
section No. Sequence Base Sequence
MEPVKKYPTRSP ATGGAGCCGGTGAAGAAGTATCCGACG

121 (SEQ ID NO: 74) CGTTCTCCT

-89 -
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the formation of virus like particles. No. Peptide

Producti on Form Expression Particles Section Title
woe@ras¥issenbl i ng Status HBc-122 122 Sol ubl e +RET/G819d07/002491

HBc- DI 23 123 Sol uble +++ Good - 10 O -

62682- 8901/ LEGALI 2989537. 1HBc-TlI 23 123 Sol uble Ck

HBc- F 123 123 Sol ubl e +++ Good HBc-Q 23 123 Sol ubl e

Good HBc- 124 124 Sol ubl e/ I ncl usi on body +++ Good

HBc- D125 125 Sol uble -H + Good HBc-TI 25 125

Sol ubl e/ I ncl usi on body Gk HBc-F 125 125
Sol ubl e/l ncl usion body Ok HBc~Q—25—125-

[y~

Sol ubl e/ I ncl usi on body O((SBQ 1D280128) Sol ubl e +++ Good
FABC-"129 129 Sol ubl e/l ncl u Q‘S‘Aé‘i* @?&4@?&&@Gé§G@rCT
S

indirect ELISA to detect t eact|V|t|e usi on
prot ei nEFBETTABLREBc- 128CGGHTESd Tand HBC- 1 29

10§0444] (Jhe 1busRNGPr Ot ei NEHID NA277)HBc- 124, HBc- 1

28 and HBC- 129 wWere separ ﬁﬁ

pl ates at the concentrati o%ﬁxgﬁ At%qté@é (‘fﬁ?CTTT
hr. The BIPA T ABK&Mashed Gank@T freated with ED
1Bkocki ngsﬁéflflﬁﬁo?lt78§37c for §E@|1Damg yoen at 4C

overT glll U0 O OCK TT0TT- bpe

differ ent mMAb wer e added t chée&ﬁ@éé%ﬁ;{éﬁ%’rﬁ}? EPCTCTT
wel |, i nQirediiMvgAALIEItRal of GGERBTIIHS, 8(0, 3C8, 1Q&2,

120 3CF§EQ1%N(§5%’6§ 7H8, (LQPFDH NEBEA) 16A12. The 8H5
s—HSed—to——screen—the—12aa UeES e Ol
11mAb were anti bodi es agai FAT Aﬁﬁc*@gpwq;\gp%épngCTT
i nfl uenmmwgmmevmb WEIGGCTAMEred in the plates
, . WI th PBST for

< v VAUAW, G B VLS

to each wel | and i ncubat edﬁéiGQ‘r@@(ﬁBFA@@ WGWTC”ICT
pl at es wesermastesicrRt h PBEcGoreasees. Col ori ng
solutlon S e o the mn for col or
mltﬂ rm Hﬁ i?{da:z‘bnnm hﬁqé\ﬁbelb&ﬁjtg% AAnA +-o—st Cn

the col or react| on. The mt@h@At@G@CTﬂTgﬁe@G@ﬁ%@GGCI“G
read wt aRl1aE G eaderyadiesg@ai ts in Figure 26
showed t u5| on_ proteins C.- c-124, HBc-128

B LB @ﬁ@ m;}@ oLy weROER, g5 2

62682- 8901/ LEGAL12989537 | iICAGAMRGEETATGACTATYGOOGKHCTCTT

22 rec B MEA g BRI R er good

BSdi ng §RQIM N $8} o gHE BER 1P MEAD Evanple 20
Conpetitive ELISA of virus ¢AG&C®CUI@1ESA@M@@C@CTCTT
1232 pepf{ A555sppsseH GAGCTTCTT
130 (SEQ ID NO: 90) (SEQ ID NO: 91)
GGGCATGTGACGACTCTTTCTCTTCTG
GHVTTLSLLSLR TCGCTGCGG
131 (SEQ ID NO: 92) (SEQ ID NO: 93)
TTTCCGAATTTTGATTGGCCTCTGTCTC
FPNFDWPLSPWT CGTGGACG
132 (SEQ ID NO: %4) (SEQ ID NO: 95)
GAGACGCCTCTTACGGAGCCGGCTTTT
ETPLTEPAFKRH AAGCGGCAT

133 .  (SEQ ID NO: 96) (SEQ ID NO: 97)

- 80 -
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and avian influenza virus. [00446] Muse 2F2 mAb t hat

could specifically bind to H5N1L avi an i nfluenza virus
woer®7iosdiexided onto m cropl ates at the concent rBtT/082001/002491

10 mg/m . 1:40 diluted virus strain Ck/HK/ Yu22/02 was

added to the wells and incubated at 37C for 1 hr.

After that, the solution in the wells was discarded.

10 ng of purified virus like particles and 1:1, 000

di l uted 8H5/ HRP were added to the wells together and

i ncubated at 37C for 30 mn. 12aa peptides 126 and 127

coul d not. bind to.8 \b_ but, . i
o001 7 ErgenpiRag oo 000 B Y Solth e 20 bifics 123 or
125 and Pélstidei 230ainkiWiet EIBEN Wif thedtkctivitiess | i ke particles was
al'so used as a negative control. The plates were
[00411] WoEBESrbtibA oPBRTexREssontie®ss focdugon ppteios 89-4A3 aad 239-125
added to the plates for 10 min for col or devel opnent.

[00412] Th€Re wWFi‘@eb ub3 of 17RFerdiindd to tist @ fErniea! of tierpeptide 239
reaction. Th

e intensity_of t cQ S i
(which risghoBt deemendareomal kesyrpurrr o ol & BF YRRl construct
prokarydtfi@lexBlesiion MekiSrgr oIl 250233 Erptne) faha PIiQIgI7arBY-125 (Figure 9)
protelns HBc-123, HBc-124, HBc-125, HBc-128 or HBC-&Z%h the
through BER- Fissicprinpinfpathe 238genpand 1472 Reptidg gepgRrepreRared. then
239 gené{w&%gg‘%ze{gsgsgg%n AR and. 6268238903F/239-123R 1 and 239-125F/239-

claim 1. A npnocl ona
125R1 veare nbaid yesphetivalpdor thedist ipund aBRCRamplE1ERag dihg HiGH Aroducts

were col?f]:ccteacy | A rﬁ)’;éd'l e iugéélsas_stﬁp ! atk® fWé el ddnd 3bhd of PCR
nono CTnO n%

ant 'body conprises a variable heavy chain
amplificatibe clretthefseamdtioend 6 BE Rowmsli focetinn, the pripiers 342 HBRR-123R2

ha| onpr.i si t i -
B
125, resp&ctidQly. (The) gemevaed fhpeeite 389-10Aand 236r35  wémgobeded digested

with e S ) RO ol S8 P g S PRSP SRy et wer
transforflediifto FOBR ERBEG OREli Gt ed@idecxafnihdibbyCiREdtiavi angymhb digestion.
am no aci d sequences g% forth in S | D. NGs: 40-4%£(“S TO-
The positivgyhogt ¢ell FlapeecHday AP TRGRH PEP Y S BT R S5O P
T7-2394188 HPBTJ14YiN®-1he anino acid sequences set forth in
SEQ ID NOs: 46-48; (v) a variable heavy chain

[00413]COPRIbIS] NIS&fIRNEEs SBE phinefdor HRDnbawtng3 9-1a3 ant 269-125.
acid sequences set forth in SEQ D NGs+ 52-54:—and
(vi) a variable heavy chain conprising one or nore of
Primert he CDREMSEVPFEFCRe amino acid sequences set forth in
SEQ I'D NGs: 58-60. 2. The nonocl onal antibody of claim
239-12BFaher 8-BTTAI BAGAT aBT6 AR GG Kali hAESHPRIGs3 s (SHQ HailYe:
aci d sequence selected fromthe group consisting of
SEQ IDI¥) 2, SEQID NO6, SEQ ID NO 10, SEQ ID NO 17,
SEQ I D NGO 21, and SEQ I D NO 25. 3. The nonocl ona
239-128R1 bofl}¢ of claim 1 further conprises a variable |ight

chain selected {romtN& A R-EMREEAEOEcGeaaAGGGG

GGGCTAAAC-3’ (SEQ ID NO: 135)

239-123R2  5°-TA GAA TTC ATG CCA CTT CAA AGC CGT CTC CGT AAG
AGG CGT CTC GCT ACC TCC ACC ACC-3’ (SEQ ID NO: 136)

739.125F  5-TTT TTA CAT ATG ATA GCG CTT ACC CTG-3" (SEQ ID NO:
137)

-91 -
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(i) a variable light chain conprising one or nore of
the CDRs having the am no acid sequences set forth in
WERQ7O7B0s: 3 1-33; (ii) a variable |ight chaPer/us2007/002491

conprising one or nore of the CDRs having the am no

acid sequences set forth in SEQ ID NGs: 37-39; - 103 -
62682- 8901 /LEG ALI 2989537. 1(iii) a variable |ight
chai n conprising one or nore of the CDRs having the

am no acid sequences set forth in SEQ ID NOs: 43-45;

(iv) a variable light chain conprising one or nore of

the CDRs having the am no acid sequences set forth in

3 A A R A A o
aci
rmnoclslggsg:]e ant | bod)fA'lppDﬁL ai mﬁgg\%%rie\iﬁ 1s:)’§|}d6\3/>ar |4abIT2e

239-126Rgm Bl SRR EEReT A HACOrC S R e e R

SEQ | 8 Alh A@EQ;&:E’ Nec 8¢ A0 REQ 3 BPQIEYNG: 135)1e

reRoetehar—ant+t uu bl arm L | tt-t IICI COIMPIrTSES d

vari abl e |ight chal n seI ected fromthe group

consisting of: (i) a variable [ight chain conprising
[00414]0N ExPressivheandfputrfieatbRef theviisign ptrgeias2B9-138 iadd 239-125.

sequences set forth in SEQ ID NGs: 31-33; (ii) a
[00415)varERdA6s dinglétolohiis rontaipng séc’tgrsqffé)-a 7-28%F B2%énd pEO-T7-239-

25 o R A I PR P R P SR

incubat@®itRvitratien af 3 1°leurdtDiRse OD600 graId&eeamed abauti 5. Then the cultures
seguences set )

were trapsferisa the Tgfie Ehatols 353&924@5%9 37 Rispbig il he 0D600

value re@% A’iﬁ‘)\féﬂﬁnaftél? 187 ﬂ%@%(ﬂplﬁ?ﬂ@ﬂ@@@d&ﬁtmﬁ‘mb baéteriSEQures to
49-51 and a_variable |ight

induce nr@#ml exprsgsiomat %"ffcnfef é héf Thi Saeteg WRER FHIS Cteaéﬂya?ﬁ%f“ga“m at
8,000 rifiifSr PEAHE ACHT. SBie dupehlhtd wakQidch doigs Th@ bubBria @ebrl Mes re-

nonocl onal anti body of claim5 wherein said variable
suspendedgh20anlliysis buRfshiisambatad amicadrestsdav i ylieaseund srmicatiog to break

the bactffsng%mfkg %8gq gHH%E%qﬁ%ﬁ%{%g&gfg tréggg}étgv%\g a%é)l??% ;@&!@;@tlme 10

min; tremtmemlpmﬂmt traatingowil polsedbr? secGandomsing &ai dsesbpovwtonrput: 70%.

e o335 e e SR Ok 0 for 10 i

The sup?tﬁ'nalbrﬁlvmﬂsambda(te ibe 1saded thﬂiIS:PAﬁHEI Lant: Bladditgurss 40 Bad, 1 1) and the
debri W@F il f‘?fsfg\?\ggéjrz 80‘{? ‘Eg?%“gﬂ%ﬁ;ga‘ ant | lk%%y &%ﬂpﬁ] C%Ln}fﬁ%ed at
12,000 h@ﬂ&@gi Ohiifi ThefTrast aash whi b&;ﬁztad vheal sTharbthg pepéibatant Was saved
(to be Ioa(i< 5) to SDSels*'i\Ch%1 inan% 4XotJPQ gureyll 0 and 11) and the debri was re-suspended in
20 ml 2M Urea Buffer, vibrated for 30 min, and centrifuged at 12,000 rpm for 10 min. Again,
the supernatant was saved (to be loaded to SDS-PAGE, Lane 5 of Figures 10 and 11) and the

debri was re-suspended in 20 ml 4M Urea vibrated for 30 min, and then centnﬁlged at
12,000 rpm for 10 min. Furthermore, the supernatant was saved (to be loaded to SDS-PAGE,
Lane 6 of Figures 10 and 11) and the debri was re-suspended in 20 m1 8M Urea, vibrated for
30 min, and then centrifuged at 12,000 rpm for 10 min. The supernatant was saved (to be
loaded to SDS-PAGE, Lane 7 of Figures 10 and 11). SDS-PAGE loading samples were
prepared from all of the foregoing supernatants for SDS-PAGE analysis (Figure 10 and
Figure 11). The SDS-PAGE results showed that the proteins mostly dissolved in the 8M
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10. The nonocl onal antibody of claim9 wherein said

nmonocl onal anti body binds to the hemagglutinin with a
wKDoohsd78ss than 1 x 10~6 M 11. The nonocl onalPCT/US2007/002491

anti body of claim1 wherein said nonocl onal antibody

conprises non- CDR regions that are derived froma

species different fromnurine. 12. The nonocl ona

anti body of claim 11 wherein said non-CDR regions are

froma human anti body. 13. The nonocl onal anti body of

claim 12 wherein said human non- CDR regions have one

nor.e stitut, gr
ren, wighe Mo STO%. AmrRLRSH oot bt B mg py
gradlem*ahan?ﬁstwt@x%amm&mw Wirea-PBSAVi an i nfluenza virus
ype H5 wherein said nonocl onal antibody is a

[00416] ”Dm%c%ﬁlof@{bt Abodiesef Besi@dplotam 238125 anp25®n85 st i ng
(i) the nmonocl onal anti body produced by the

[00417]hyhf1féépﬁms:&mesﬂ ine 8H5 (Deposit No. CCTCC- C200607);
(ii) the nonocl onal antibody produced by the hybridoma

[00418] Cehhelihifigl S ddIRBRS grotdths 230TIX3- &5AMBBOMR)S weiel sepamteey
nonocl onal anti body produced by. the hybr ?E
imbeddad oo P6PTel} DSt hegncermeRES QT o #’8&% g . After that

the plat aé'v%ﬁéd aide Rest¥d igfepastoding b@ff&yia B7e0 R TRt dnd then at 4°C
(De p03|t No. CCTCC- C200606) ;

ovemlgthqurWn snecifisdupdipestias etleny therdodky %’%fé?FaW%%‘ihﬁcarded
Therea 5: : %\6%}}8‘%& G%\J A3 aqqg% ﬁ'n?qugtgéllt’ 1(ﬁﬂﬁ per 0. ~There were 24

9537 } t he nonocl onal antlbodﬁ
mAb, 1rph1ddmg&@1hy7H&éQ$yBH5dbﬁé t?eE 1088 G2r3G¢ bebtst 11 IR, 4D1,

oo T GERSIES, oy, gty

8C11 mLAlm@aSBHEpe(ciﬁqamm—mSP\brotéiﬁ'E@@bﬁbGOBﬁﬂ §HS @mﬁ\b wiag aised to screen the

1208 popidrs RFGIA B B8 PIPPUG: W TP R o Avdn influenza

virus. THehBbGEE %lﬁﬂaateﬁllﬁ Yhd plates ybs 7dbfon 1de! Theipheedt®ere washed with

ot 2R i R L S LB B o

mcubatéB’ by 37‘*@@& 8@kdin! The pltes WERPesshtd Nath M’C@ +RE0 4261 pring solution
A nmonocl onal antibody that specific X bi.nd

was addeﬁéo el dor Hi min foripi ey Riopmsh? ang i %?%/Bxé{f?_rlswas
added t%’?ﬁ%%@ cSIBk fLalRHCHRE ﬁitex?d?t?l' JTU cdisr wapahl evied a microplate reader.

king by at |east 50% of the hemaggl utinin bij ng.
Figuresd@tdngi t3shotwed thejrfoeipp martens2PBody SaAer 2 TR DR Hith SC11
and 8HY rr%g[ﬁec 'ﬁgglg' §r]id 84 nQ)ft redct }vﬂmrb%P/W%RB alrhaRésulte thdicated that

the hybridoma ce line 8H5 (Deposit No.
fusion protems 239-1 23 and 239-125 had very good antibody specificity.

[00419} Example 15. Expression of Fusion Proteins of 12aa peptide No. 123 and No. 125
with HBV cAg

[00420] Construction of the fusion protein expression vectors

[00421] The aal-149 fragment of HBV cAg expressed in E.coli could assemble into virus
like particles. The gene for the aal-149 fragment was inserted into the E.coli expression
vector pTO-T7. Then the two amino acids at positions 79 and 80 of the fragment were
replaced with substituent amino acids whose nucleic acid sequence contains restriction
enzyme recognition sites to make the mutant HBV cAg expression plasmid pC149-mut.
HBYV cAg is substantially immunogenic. A foreign peptide fused to the internal MIR (major
immunodominant region, aa 78-83) of HBV cAg will not change HBV cAg's ability to
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CCTCC- C200607); (ii) the nonocl onal antibody produced

by the hybridoma cell |line 3C8 (Deposit No.
wERDNOEsC2H0605) ; (iii) the nonocl onal anti bodyrP@r/oseerah2491

by the hybridoma cell 1ine 10F7 (Deposit No.

CCTCC- C200608) ; (iv) the nonocl onal antibody produced

by the hybridoma cell line 4D (Deposit No.

CCTCC- C200606) ; (v) the nonocl onal anti body produced

by the hybridoma cell line 3G4 (Deposit No.

CCTCC- C200604) ; and (vi) the nDnocIonaI anti body
roduced by, the rldo 2F2

sssemb B DAY €Yoy he PR AT FOIOPE A o5 PR T (b Bisle

surface. 16 wherein said nonocl onal antibody is capabl e of
bl ocki ng the hemaggl uti nin binding activity by at
[()()422]I ea&b 51 es-of Yephides 1036Hd-183Grlerk késpobtivetP f3bd3ed intd the amino
nnnoclonal antlbod of cla|n1%w?mhere|n S

acid Posm&poq{‘éil 80k HBEAS 19 9 H’p%%qrées(ﬂf 190 RT g lgh were called
HBc-128 %H@@ﬂidﬂl 28 Bk PIBaGdd oH ¥ s@%uéﬁceé setht 198peptides ARd the

i sol at ed nucleic acid nol ecul e that conprises the
vector pRiléPeet, Scenil BémeRsFoBtaEHBS HlerigIBeNEROf H’@d‘;?aﬁ @awieé paf A'-end

primer 1 @F[\}I vﬁa % n%mfe' %, B Jrl&rlﬂ@d%r@%é#e E%QH%&@ peptlde

roup consisting of: (i) SEQ I
sequenc2§- ﬂhe Hlasmid3Ee) 4|9E:mp,mas Bed36;the templatgEayd s mers

sl R s 0 L B i

The PCRgirodud eetd mcmered,@lur(ﬁt@ andhesal a5 haitempletey yndhgipaimers

1236 R Grp SRR TTRS s e ioh B PEU RRRREPER o
ampliﬁdgg(%hlf)é@ a ﬁg(SQtJ (21 g n] 4;SEQ'dn@ tgl(ﬂ:ld Y%aaﬁﬁﬁjﬂ@smelﬁd_q wawngenerated.
o g Rt kL LS FLE SRR
was di géﬁls& GLGOB AH BN 4nAeE GROM Pufi 868, 9l Higed fwiBHRe |CD4N(BanmeSEQ

NO 5, SEQ 1D NO9, SEQID NQ 16, SEQ I.D NQ 20
contalnlsgémapmlﬂsquwcem’I“ész b%%‘%?f&ﬁuefée’ff‘é? trga%fﬁ?? : ﬁﬁ‘@h

ER25661qule§#:>fés§ShQnﬁ?és@ﬁéﬂo% Ay ol sﬂagn agza sié\ lFHéEmeﬁ?élé selected

sin expressi on vector aim22. 24. An
plasmldssmtdlaédl uglb 6bpy abthe 170t Benlide &ena% lr@%msk ivguch ygee referred to as

pC149- HH;‘EH%% ﬁ;‘cciz@%{lﬁ'teﬂfser ?Q&f’deﬂﬂ Phe ﬁﬁ%m%dye&ldgé&tea%uﬂBmHl

egl on conpri st ng the am nho acid sequence
and EcaRel.eThe ﬁammstdmetagnna thecBhasipspiides were digested with Bgl IT and EcoR

I and then linked with the digested plasmids. The recombinant prokaryotic expression
plasmids containing 2 copies of the 12aa peptides were selected and called pC149-mut-D123
and pC149-mut-D125, respectively. Similarly, recombinant prokaryotic expression vectors
containing 3, 4 and 5 copies of the 12aa peptides were constructed, including plasmids
pC149-mut-T123, pC149-mut-F123, pC149-mut-Q123 and pCl 49-mut-T125, pC149-mut-
F125, pC149-mut-Q125. The structures of the recombinant plasmids are shown in Figures 15
and 16 (only plasmids pC149-mut-123 and pC149-mut-125 were shown as examples).
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(i) SEQ I D NOs: 31-33; - 107 -
62682- 8901/ LEGAL12989537. 1(ii) SEQ ID NGs: 37-39;
W@ 2007p8BED | D NOs: 43-45; (iv) SEQ I D NOs: 49-BAT/Uszed7/002491
(v) SEQ ID NGs: 61-63. 25. The isolated nucleic acid
nol ecul e of claim24 wherein said heavy chain variable
regi on conprises the amno acid sequence sel ected from
the group consisting of SEQID NO 4, SEQ ID NO 8, SEQ
ID NO 12, SEQ ID NO 19, and SEQ I D NO 27. 26. The
i solated nucleic acid nolecule of claim 25 that
conprises the nucleic_aci d sequence sel ected omth
(00423} g Befple d&nJherspagpnses BN 17 Tapeo TRy By S for the
fusion prwgiﬂs 3F therhd pep¥des 183 aﬁd‘¢2§&@h| BBNOAZE. 27. An

expr ession vectaor r‘nrmrl Si ng t

Peptide Of  Prthd Rfuerdls A host cell conprising the expr essi on
vector of claim?27 29 A_net ! hnr‘l nf r‘lof or\f| ng avi an

HBc123Ff | 31enzar MIGATCHIBTAGHE GETAGEINMICT GARAGGCCTIRIT ACG

st eps of contactin ,F i d S?’T%ﬁﬂ\gqlﬁgﬁ nocl onalf
ant |@é®-§é@%—ﬂ@——é&%—§%€ ction o
HBe1235; s LA G FaeA b i ST et gt g B T ero

at t acAefGT 6GIOGIGA PESECASGG -BheSER I (fl4t) ai m 30
wherein said solid phase is selected fromthe group

HBc125FNS§ s tHTY AGAMCT GGEAGGH GGH GGRFEET W@@ CTG ACG

% RRSRLEA ROLLCIE Y RRFINTER 2, 1
o LTS GISSAL R FELECS (B K 7 o

ant i gadyGE T A heGRaRIETCA GO8-3° (SEQ ID NO: 143)
62682- 8901/ LEGAL12989537. 133. The nethod of claim 32
HBcR wher 8- M BaGiAA m@wmmmooﬁﬁgr ASTAIT a8hREQ dDNP 1 44)

col i d-nhas

seH-d—phase—through—its—econstant—regrons—34.—The

[00424]eNwWe thé valailined Sresequaicas sfil Lpemalesi on i s etected by
enzymatic col or assay. 35. The nmethod of claim29
[00425Wh @x@ir¢ssioni ahdrpeaificaton dfthe deset prbtéips f | uor escence
assay. 36. The method of claim29 wherein said
[00426] edtei fasioh proteisakpcsipd ohbaplasmidesC eHtautd @y, p@y49-mut-

1z, o] PR R MR B A B e 13, 15

mut-Flzgﬁ pcllaBmlaQQmewaczswddbmmles; B123, Ql@Bo@ﬂ%&lTlﬁnﬁ]f@S, Q125,
m h 39. A
rspec e 30 R U8 Bk e AsAGT MG GH gl

inocula®lifitolf mi Ré-FRREGk DBAhedin] dndathykaf atcd7aCrantil theGODH00 values
SI.N

reachedpqa,hg: ﬁnfgglg g}{ql qciliqlur%,s r‘r%o& ; Iéf%}’rgg n&l[elrstflo g‘ﬁ 2:1890 to 500 ml LB media,
and incubated until the OD600 value reached approximately 0.8. After that, 500 ul IPTG
was added into the bacteria cultures to induce protein expression at 18°C for 20 hr. The
bacteria were collected by centrifugation at 8,000 rpm for 10 min at 4°C. The supernatant
was discarded. The bacteria debri was re-suspended in 20 m! lysis buffer, incubated on ice,
treated with ultrasound sonication to break the bacteria. The conditions for the ultrasound
treatment were as follows: working time: 10 min; treatment pulse: treating with pulse for 2
sec and stopping for 5 sec; power output: 70%. After the ultrasound treatment, the bacteria

solution was centrifuged at 12,000 rpm for 10 min. The supernatant was saved and ran on

SDS-PAGE. The results showed that all fusion proteins were in the supernatants (Figure 17).
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nmore of the nonoclonal antibodies selected fromthe
group consisting of: (i) the nonocl onal anti body

wEe@duges by the hybridoma cell |ine 8H5 ( DepoBRCT/UB®NT/002491
CCTCC- C200607); (ii) the nonocl onal antibody produced
by the hybridoma cell |ine 3C8 (Deposit No.
CCTCC- C200605); (iii) the nonocl onal anti body produced
by the hybridoma cell Iine 10F7 (Deposit No.
CCTCC- C200608) ; (iv) the nonocl onal antibody produced
by the hybridoma cell line 4D (Deposit No.

[00427] bqu%%b%%/g%sgﬁ%hﬁgé)&ﬁ}llh%nﬁrrx]%féwg?g%on% SRR achl RUHEP Firthr
punﬁcatggr Get2PRREA3 cod delfbsgentte intd @aﬂimaindaﬂiuxtabt@/condltions The

db h
self- asse%ﬁgr%g@@%/pg%tﬁesgypgaygr%n\ggg%goggbgl 26 u%@gg'géjgef prPcatxon of
these pro-wiﬁs PRL @WBE %r ceBRR ML LS Bffufthéd purfD theiplofesis and

conprising a maceutically accep table sal.t of
stimulatathetjreteirsio |sq1[f1aa$endgg fito pagtic ephé;a%ﬁp pEpniwg sulfate was added

to a final'§ n({l};%OSI tt{ol%n t%fO‘#: Eh[)@ t(A)tatzl &£ ik ﬁﬁitﬁirem ¢h&N@kubated on ice

2°or Fv. 43. A nethod of
for 30 mii;akentixtoce was tmﬂa]i:’ugﬁg ah12108@ ge falsk‘bml%utbe SRCTRANITE TV aS
I enza virus infee S
ascsac i 4EBE S F BUFBIAER, 0 SUREBEL 220 PR
shaken £ B78C €330 maim wehtridhgddna 131000mpoeior i1 6 ahinc dihssvpemaianipwas

et 5 BB Pof £ TR FEE 380 Ml SR SRR e

buffer wab Ehﬁ&géu eoéryce m m\ﬁteﬂlhbaﬁﬁéd wao chargeﬂlwlmbsgslm dialyzed solution

was colGed it e R o R T2 Ay NG EL et an

the purifffof tHORoFREPHDEdih Whs Qheélieﬁldiﬂ S WeGR] Wsiny tis method the
nmonocl onal anti body conprises a, vari bIe av

proteinsoierp Pusifiag ﬁtrﬁéYp%%{{ sauraetpEmosiwR B %ts de‘P mﬁt hen CB

e DB U2 SRSt v

dimmerd, therTHhe protepoirticlen wete Eqrmeﬁméew?é cerditienof low pH and high salt.
Furtherrgﬁpeo Glonale; antdupe ?% Alder ?ﬁ{}ﬁ@@ qﬂ&éﬁﬁése‘%o\@ftioﬁp (Eighiedl®).

onprisi ng e peptide sequence selected from

r . X
[00428} ex;\}% é’gx‘%m e %H'\%gﬁgéd b?ig §go%éﬂ1|8§§$rk Qegﬁa&ly $ERed with
2% phospﬂ’fqvmigstm amdcnhdcibaemdmmﬁér @md\er slactron sricrpsprnes@igure 19). The
bstrate is ct
assemb%lc'i BALe se\%ver s%t%lévzx aselrrgléfn g;?:ﬂghgg.’r %ﬁg{é‘% (Q&Hé F%i'cf& 1all filled insides).
The parfiales incren twsmsjzesn, pnebad h dlaostend3Sram @9d thpgothgi) nm.
conposition of claim44 wherein said solid phase
[00429]s ulBtanagle 16s Thetaglvitiss of the HBc-123 and HBc-125 fusion proteins were

tested by ELISA.

[00430] The 8 fusion proteins were separately imbedded onto 96-well plates at the
concentration of 10 pg/ml at 37°C for 2 hr. After that, the plates were washed once, treated
with ED blocking buffer at 37°C for 2 hr and then at 4°C overnight to block non-specific
binding sites. Thereafter, 100 ul of 8H5 mAb was added to each well. The mAb was
incubated in the plates at 37°C for 1 hr. The plates were washed with PBST for 5 times. 100
1] GAM-HRP (1:10,000 dilution) was added to each well and incubated at 37°C for 30 min.
The plates were washed with PBST for 5 times. Coloring solution was added to the plateés for
10 min for color development. Then stopping buffer was added to stop the color reaction.
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- 110 - 62682-8901/ LEGAL12989537. 150. The conposition
of claim49 wherein said test strip has at |east one
wao e®viosgsar ea and one control area. 5 1. The PCT/US2007/002491
conposition of claim44 wherein said antibody is
attached to said solid phase substrate in an
orientation that increases the binding efficiency of
t he nonocl onal antibody with the sanple. 52. A device
useful for detecting avian influenza virus in a sanple
conpr:sing ? solid phase substrate conprising a
lurality of co er ei n e or sai .
The inteejst Dienios vis SRLHB AP T IS FEdH Rl RpaES fusion
pmtems%fouﬁh §¢é@iﬁean§30 sH¥em@@vi ce of claim 52 vvher ei n one or
of said conpartnent are coated wth a binding
[00431]20 let23%ﬁfmr2$rﬁm{e}im&%lteste@ftﬁ@hﬁmﬂy mﬂirigmqbyclﬁhay The two
specifically binds to the h? qglut nin of avi
proteins; Ik genszatelyi impedderhegigd oepel plittesai dheierneenoro il (gl at

37°C fot W RE. Ie'?‘ gﬂ%{e‘g wWirE 3 288 PEISEY. ahdtrédtedWhithtEI0 p1ddRais buffer at 37°C for

spec bi nds to avi an i nfluenza virus subty
2 hr andihen H:a4°quenmghm blegk naapesie Bia0HE i) NS AT EpapAD were

added td {%t@g{ %t%% Wéﬁt ﬁ%l&gﬁgskdt%ﬂﬁvm% ghat SG§n3C8 4D1,

n of sai d nonocl onal anti bod 0 the
10F7, 16en802) 1@Fh|7ﬂw)lof6Ci\3|, aH3j HIDE2NAEN16032sTbe P IPBb s, used to

t for. det ctl I [
screen t@eé ﬁ%ﬁ %el.p e§ h m_)tﬁ%x& oﬁr%b Eé %ﬁg)%ﬁle Z 1g|st nﬁﬂe #AL ?g{g&g of avian
influendaOvifusS Cﬂhedn@b asee fchbatedtie thegraten aﬁ%’l"@db& bhy. ﬂ‘hb elaé@s were

e SESFRE SRR ORh SRRANE o FEFA B £ A

well an@{incaB&@ed at 2 fpr BOAklinh Il ates imfd wesied vwxﬂf BBST&Br 5 ﬁmes

kit of claim [ d I
Coloringphomy gD re P s A0 BB S5 AR g g soppine
buffer vlre{bfald'déﬂ z@sm% EScAISNRAG oA | 'Ilildhntensﬁy bithe &2&8235&9% with

/ LEGAL12989537. 159. The kit
macropletmaqkm AGesevits of EAd8AdErEe Zébshoxfeﬁégﬂ %@Oﬂ &’6‘?%‘@‘5%23 and

D125 r%é&%rﬁf %&Qﬁ# RNRE 3SEheCkes Jiliomy HBeOhd TNekdtd inficated
D Nos. 64-68, 74, 76, 7 80, 82, 84, 86, 88,

that fus@g Prgtbmmlﬂamﬂ D625 bad very grodtandiBodatRssH19s- ani no
acid siguence encoded by a nucleic acid sequence
[00432 e| Bxanaple l 7 o tynahysigeahe lwsnsiogeniply of fusian prpfepssHBedg 23 and
HBc léﬁ: 79, 81, 83, 85, 87, 89, 91, 93, 95, and 97. 62.
e peptide of claim60 or 6 1 wherein the peptide
[00433gpeﬁlé é&fygl%ﬁb N9s 4n@ }@ﬁg l%&@ﬁgpro‘eeﬁ@%féj&paﬁa‘(él? @niRéd with

acl sequence selected fromthe group conS|st|n9
equal vofurﬁEQ" Frounds adjumxcoranletqﬂ@upé padiguaifwas usethierghe initial

1mmun112f§r 6§hid r!lgm%?eﬂé F%nﬁ@%ﬁﬁ&daﬁ%y a8 bb st 3G zation. The

immunizing protein and adjuvant were injected in BALB/c mice by multiple subcutaneous

injections at the dosage of 100 pg protein per mouse. 3 to 4 mice were included in a group.
After the initial immunization, a booster immunization was done every other week
meanwhile blood was collected from the mice eyes. The generated anti-serum were
separated as follows: the blood was kept at 37°C for 2 hr and then stored at 4°C for overnight
to allow the blood cells to agglutinate. Next, the blood was centrifuged at 4,000 g for 10 min.

The supernatant which contained the anti-serum was taken and stored at -4°C for future use.

[00434] Fusion proteins 239-123 and 239-125 were imbedded on microplates at 1 pg per
well. HRP-labeled goat-anti-mouse IgG was used as the secondary antibody. Accordingly,
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62682- 8901/ LEGAL12989537. 162682 .8001. WOOO . ST25 .t xt

SEQUENCE LI STI NG <110> HX Di agnostics, Inc. Xia,
wOoRevgesmEss Chen, Yixin Ge, shengxi ang Luo, WenxpaI/ERmNg(002491

Jun <120> MONOCLONAL ANTI BODI ES BI NDI NG TO AVI AN

| NFLUENZA VI RUS SUBTYPE H5 HAEMAGGLUTI NI N AND USES

THEREOF <130> 62682 .8001. WOOO <140> Not yet assigned

<141> 2007-01-26 <150> Chi nese Patent Application No.

200610002312.1 <151> 2006-01-26 <160> 27 <170>

patentln version 3.3 <210> 1 <211> 363 <212> DNA <213>

H5 Vh Nucl eoti de sequence <4 it .
indirect EL 3 Cag P SR E R G GaPBe R e UL oY it Haagspides 123
and 125. 6%%%%&2?913?& E@&lﬂ%ﬁlfg% @@ﬂftbétﬁﬁﬂtseﬁﬁﬁ&mhggm bind to the 12aa
] agcaga cC t tt
peptidesgaBragglgagiending Sees G S a POl it 00 slie] glated functions.

Indirect ﬁ@‘l@ﬂ%&%as c%ﬂ&%&?@ﬁng JeCasRall e ahtHISANA Fpahath 8¢ REidas HBc-
cacagcccac 240 atgcaac

t agcctgac atct ac
123 fuswn pyBeigs end ﬁtetra@ﬂ@t@@ sm agﬁt%lee d@a&g‘%@&%ﬁ test was

conacs B 9l 061300 GRS, BRI hgtiche
theresummmhéwndn§gqmeﬁae <400> 2 Gn Val Gn Leu Gn Gn

Ser d y Ala @ u Leu Met Lys Pro d y Ala 1 5 10 15
[00435] Example 18. Immuno-fluorescent detection of mouse anti-serum

[00436] Glass slides were put in 24-well cell culture plates. Insect SF21 cells were plated
on the glass slides. Avian influenza HA proteins were expressed in the SF21 cells through
the Insect cell — Baculovirus expression system. The cells expressing HA proteins were
washed in PBS, fixed with 4% polyformaldehyde, blocked with goat antiserum. 1:20 diluted
mouse anti-serum against T123 and F125 were separately added to the cells and incubated for
1 hour at room temperature. Anti-HBc mouse anti-serum was used as a negative control. A
fluorescent labeled goat-anti-mouse antibody (Sigma, St. Louis, MO, USA) was added as the
secondary antibody, and incubated for half an hour. The cell nucleus was stained with DAPI
(Sigma, St. Louis, MO, USA) for 10 minutes. The stained sample was observed under
fluorescent microscope (Nikon). The results in Figure 24 showed that the mouse anti-serum
against T123 and F125 could specifically bind to the avian influenza virus HA proteins
expressed in the SF21 cells, further confirming that the 12aa peptides 123 and 125
appropriately simulated the HA antigen sites.

[00437] Example 19. Expression of the fusion proteins of 12aa peptides 122, 124, 128 and
129 with HBV cAg and detection of their activities.

[00438] 2 copies of the 4 12aa peptides 122, 124, 128 and 129 were inserted into the HBV
cAg protein and obtained the fusion proteins HBc-122, HBc-124, HBc-128 and HBc-129,

respectively.

[00439] The method for constructing the expression vectors for the fusion proteins HBc-
122, HBc-124, HBc-128 and HBc-129 were the same as the construction method for the
fusion proteins HBc-123 and HBc-125. The primers used in the construction method are
shown in Table 19. The upstream primer for the first PCR amplification was F3, for the
second PCR amplification was F2, and for the third PCR amplification was F1. The down
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Ser Val Lys | i e Ser Cys Lys Ala Thr Ay Tyr Thr Phe
Ser Asn Tyr 20 25 30 Trp lie d u Trp lie Lys Gn Arg
wWEe@7/@BYsH s Gy Leu A u Trp lie 35 40 4562682CT/US2007/002491
8001. WO0O0. ST25.txt Gy Qu lie Leu Pro Ay Ser Asp Arg
Thr Asn Tyr Asn Gy Lys Phe 50 55 60 Lys Ay Lys Ala
Thr Phe Thr Ala Asp Thr Ser ser Asn Thr Ala Hs 65 70
75 80 Met G n Leu Ser ser Leu Thr Ser A u Asp Ser Ala
Val Tyr Tyr Cys 85 90 95 Ala Asn Arg Tyr Asp Ay Tyr
Tyr Phe Ay Leu Asp Tyr Trp Ay G n 100 105 110 dy

s 3 S5 8 e e B R B B

peptides Gaaaliogedwithahe C1agimutt feamuanaThe dingtd figgaents veradiggstad with

aaggt cacc .60 at gagcigca ct ¢ .aagt gt aaat .
a1 ardFEG £ 300 10gra0 IR T R AP S PR e 8B with Bt 1
and EcoR3Gb #brint e dlpressidiniplasntids gste Ex@thi¢ 8 f@gREdils.ccacct cgce

180 ttcagtggca gtgggtctgg gaactcttat tctctcacaa

[00440] t CAEEIZACK SGUaREs bfar BibeBabogledoastrEdtioaldfaled fasion proteins

ccagcacttt actagttccc cgtacacgtt cggagggggg 300
HBC-IZ%déIg@ﬂaﬂg@Béaléﬁa@ééé%&dg%zl <210> 4 <211> 107 <212>

PRT<2I3> 8H5 VK Amno Acid sequence <400> 4 d wu lie
Peptideﬁal Leu PoindAsBqutlcePr 0 Ala lie Met ser Al a ser Leu

S-y—1—5316315-G—tu—tys—vatr—Thr—Mt—ser—Cys—Arg Aa Ser

N I R S T e

CTG ACT ACG GCG GGC CTG CGA CTIT CTC -3° (SEQ ID

NO: 145)
5*.GGC CTG CGA CTT CTC GGA GGA GGT GGT TCT GAG
HBc122F2 ACT CAG CTG ACT ACG GCG GGT CTT CGG -3’ (SEQ ID
NO: 146)
HBc122F3 5*-ACG GCG GGT CTT CGG CTG CTT GGA TCC GTC GAC

GGT GGT GGA GGT TCA GG -3* (SEQID NO: 147)

HBc124F1 5°- TTT AGA TCT GGA GGA GGT GGT TCT CAG ACG CCG

CTG ACT ATG GCT GCG CTG GAA CTG TTC -3 (SEQ ID

NO: 148)

HBc124F2 5°-GCG CTG GAA CTG TTC GGA GGA GGT GGT TCT CAG

ACG CCG CTG ACT ATG GCT GCT CTT GAG -3’ (SEQ 1D

NO: 149)

HBc124F3 5. ATG GCT GCT CTT GAG CTT TTT GGA TCC GTC

GACGGTGGTGGAGGTTCAGG -3’ (SEQ ID NO: 150)

HBc128F1 5°- TTT AGA TCT GGA GGA GGT GGT TCT_CAGACG _CCT

CTT ACG GAG ACG GCG CTA AAA TGG CAC -3° (SEQ ID

NO: 151)

HBc128F2 5°-GCG CTA AAA TGG CAC GGA GGA GGT GGT TCT CAG

ACG CCT CTT ACG GAG ACG GCT TTG AAG -3’ (SEQ ID
.99 -
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Tyr ser ser Asn Leu Ala Pro Ay Val Pro Pro Arg Phe
Ser Ay Ser 50 55 6062682 .8001. WX00. ST25 .txt Ay Ser
w@R0p7089158er Tyr Ser Leu Thr lie Ser Ay Leu Gar/G3007/002491

GIu 65 70 75 80 Asp Ala Ala Thr Tyr Tyr cys G n H s

Phe Thr ser ser p ro Tyr Thr 8 5 90 95 Phe Gy Gy dy
Thr Asn Leu d ul i e Lys Arg 100 105 <210> 5 <211>

351 <212> DNA <213> 3C8 Vh Nucl eoti de sequence <400> 5
cagat ccagt tggtgcagtc tggacctgag ctgaagaagc ctggagagac
agtcaagatc 60 tcctgcaagg cct ctgggta cagcttcaca

gt ct aaag’Ng) gg@gggctgg at aaacacct acaccggaga gccagcct at

180 gctgatgact tcaagggacg gtttgccttc tctctggaaa
HBc12§19§ ct 900%(&?@%&@ 8494 AAGRaG T APAGEA! $8E GTC GAC

acTacggctacat atttctgtgc aagatggaat 300

agagat QCGG’I‘ GARC GISA GEVIICAER a3 a¢SEQJUI N@: ¢68)f at ct ag

c 351 <210> 6 <211> 117 <212> PRT <213> 3C8 Vh Anmi no
HBc126f] d Seq ﬁ%&%cgr%@& & AAdGtatgtarcd 6ABEACE YeCT

pr o eu Lys Lys dy d ul5 10 15 Thr val Lys

| ie Ser oG lAsTAATE §aG GOG TWTGSaA APTE T IUT@ s’ TJEQ ID

20 25 30 Gy Met Asn Trp val Lys Gn Ala pro Ay Lys

Ay Leu N TP Met 35 40 45 Ay Trp lie Asn Thr Tyr

Thr Ay A u Pro Ala Tyr Ala Asp Asp Phe 50 55 60 Lys
HBc126FY Arg pheGAGIGE GeA TBG (TG BA 66A MGT meT CAG

Al a Tyr 65 70 75 80 Leu G n lie AanAsn Le(l}JAL

G u Asp -3’ (SEQ D
NO: 155)
HBc129F3 5-ATG GCG GCT CTT GAG CTT CTT GGA TCC GTC GAC
GGT GGT GGA GGT TCA GG -3’ (SEQ ID NO: 156)
HBcR 5°-TT GAA TTC TTA AAC AAC AGT AGT TT -3’ (SEQID NO:

157)

[00441] The method for the expression and purification of the fusion proteins HBc¢c-122,
HBc-124, HBc-128 and HBc-129 were the same as that for the fusion proteins HBc-123 and
HBc-125 (see Example 15 for details). The results of the expressibn and particle assembly of
the fusion proteins of the 12aa peptides and the HBc¢ are shown in Table 20 below. The

electron microscopy pictures of the assembled particles are shown in Figure 25.

[00442] Table 20. The expression of the fusion proteins of the 12aa peptides and HBc and

the formation of virus like particles.

No. Peptide Production Form Expression Particles
Section Title Yield Assembling
Status
HBc-122 122 Soluble B Good

HBc-D123 123 Soluble -+ Good

- -100-
62682-8901/LEGAL12989537.1



Ala Arg Trp Asn Arg Asp Ala Met Asp Tyr Trp Ay G n

Gy Thr Ser62682. 8001. WO00. ST25. txt 100 105 110 Val t
wWheoovase7Ser ser 115 <210> 7 <211> 339 <212> DNACHPIRH7/002491

3c8 VK Nucl eoti de sequence <400> 7 gacattgtgc

tgacccaatc tccagcttct ttggctgtgt ctcttgggca gagggccacc

60 atatcctgca gagccagtga aagtgttgat agttctgaca

atagtcttat gcactggtac 120 cagcagaaac caggacagcc

acccaaactc ctcatctatc gtgcatccaa cctagaatct 180

gggatccctg ccaggttcag tggcagtggg t ct aggacag acttcaccct

caccatt aat ’)/I{'\ cet At aoao

{mv;mituut 40 EJUE gtggagog—ctgatgatot tguadbbt at
act gt cagc aaag a gatcctccg 300 taca
HBe-T1gggggggati*aaget g%"g‘gblgt aaaacggg?>39 <210> <211>Olils
<212> PRT <213> 3c8 VK Am no Acid sequence <400> Aac,p
HBc-F123e Val LB Thr GYrlgele Pro Ala ser Leu Ara'val g?o
Leu d y 1510 15 Gn Arg Ala Thr lie ser Cys Arg Al a
HBc-Q132r A u B val ASguBer Ser 20 25 30 AsptAsn Serg
Met Hs Trp Ty r Gn Gn Lys Pro Gy Gn Pro Pro 35 40
HBc-1245 Lys Leib4eu |i esdibleAhgludioa bsdy Asn Leu—+@ u S8pod
i e Pro Ala 50 55 60 Arg Phe Ser Ay ser @y ser

Ay |
) g Thr ﬁfi)sPheT Thr lie Asn 65 70,75 80 P,
HBc Dl@é Asp Ash% 1@8#: Al a Thr Tyr Tyr cys Gn GQOd

ser I|e 8 90 95 Pro Prq Tyr Thr Phe Ay y
HBc-TIgp Thr VS Leu & SeibplRg gus0abegs 105 116 ArgGZGgg

HBc-F1 258 001 - 1 5 - ST25 Sélﬁ%le?f%%]?l&o?l body -+

HBc-Q125 125 Soluble/Inclusion body ++ Ok
HBc-128 128 Soluble +++ Good
HBc-129 129 Soluble/Inclusion body ++ Good

[00443] Using indirect ELISA to detect the activities of fusion proteins HBc-122, HBc-
124, HBc-128 and HBc-129

[00444] The fusion proteins HBc-122, HBc-124, HBc-128 and HBc-129 were separately
imbedded onto 96-well plates at the concentration of 10 pg/ml at 37°C for 2 hr. The plates
were washed once, and treated with ED blocking buffer at 37°C for 2 hr and then at 4°C
overnight to block non-specific binding sites. Next, different mAb were added to the plates
at 100 pl per well, including a total of 12 mAb: 8HS, 8G9, 3C8, 1G2, 3D2, 3CF1, 7D1, 6CF3,
7HS, 10DE2, 13E7, 16A12. The 8H5 mADb was used to screen the 12aa peptides. The other
11 mADb were antibodies against the HA protein of avian influenza virus. The mAb were
incubated in the plates at 37°C for 1 hr. The plates were washed with PBST for 5 times. 100
ul GAM-HRP (1:10,000 dilution) was added to each well and incubated at 37°C for 30 min.
The plates were washed with PBST for 5 times. Coloring solution was added to the plates for
10 min for color development. Then stopping buffer was added to stop the color reaction.
The intensity of the color was read with microplate reader. The results in Figure 26 showed

that fusion proteins HBc-122, HBc-124, HBc-128 and HBc-129 reacted only with 8H5, and

-101 -
62682-8901/LEGAL12989537.1



<211> 363 <212> DNA <213> 10F7 Vh Nucl eoti de sequence
<400> 9 caggtccaac tgcagcagcc tggggctgaa cttgtgaagc

W@ r@Jo8rsl c agt gaagctg 60 tcctgcaagg cttct ggctBCT/US2007/002491
caccttcacc agctactgga tgcactgggt gaagcagagg 120

cctggacagg gccttgagtg gatcggagag attgatcctt ctgattctta
tactaactac 180 aat cagaagt tcaagggcaa ggccacattg

act gtagaca aatcctccag cacagcctac 240 atgcagctca
gcagcctgac atctgaggac tctgcggtct attactgtgc aagggggggt
300 acaggagact ttcactatgc tatggactac t ggggt caag

) gcacgtcggt cac a_360 te >
did not 1 izgtthﬁ%% jggﬁotf_[% vﬁsu%% (gc% ag égb%lﬁgroféi%gékzlgp HBc-
124, HB&Bms\e{aa HB 1 1EHadSr ¢ty @ood Bimdifg speczl-‘ﬂicat)(ﬂo ALmhb/al Lys

Pro d y Ala 1 5 10 15 Ser Val Lys Leu Ser Cys Lys Al a

[00445]) SeExﬁ]pl‘,é 20y rCothypetftive IS ASef viffys like2Gir2deSdisplapingei2akipeptides
4 Trp val Lys Gn Arg Pro d vy Gn d y Leu d u Trp
an a‘”alli“tﬂ‘%?ﬁzﬂﬁlrﬂ% Gly Gu lie Asp pro ser Asp ser Tyr Thr
ys Phe 5 a Thr
(00446) | oNtors 2153 m e yauigspeteabepindy Hay sy il s was

1mbedde§Q)n'§@fm<90Tﬁlalfe‘§ Wt SRS coglgérétkﬁibnﬁfrl 058F/mA 1 WO/kﬁnlt&f'mAl stgnin

Ck/HK/Ph2/pp ywyddg te thewells ;@n#ymcuwﬁﬁd@t 97‘yfogf1!d§ ﬁé%‘)c/&h?f the
solution f gb‘ugéll hs (Yi@éara—&f V@Lg%{?bﬁ%ﬁ%—d Tikas BiOpaAERs add 626800 diluted
8H5/HR]_’OJFéfe\a{Kd¢dbtp| tég we&j@ tg&qﬁhﬁ;ﬁ@é lncubzte?c’iza% 3?"2& %o>r 3[())’\r|ﬁ\1n< Z%Z%a peptides
126 and 127 could not bind to 8H5 mADb but was displayed on the virus like particles as
negative controls. Additionally, PBS without virus like particles was also used as a negative
control. The plates were washed with PBST for 5 times. Coloring solution was added to the
plates for 10 min for color development. Then stopping buffer was added to stop the color
reaction. The intensity of the color was read with microplate reader. The results in Figure 27
showed that virus like particles assembled from fusion proteins HBc-123, HBc-124, HBc-125,

HBc-128 or HBc-129 could each simulate some part of the antigen site binding to 8H5 mAb.
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<400> 11 gacatcctga tgacccaatc tccatcctcc atgtctgtat
ct ct gggaga cacagt cagc 60 atcacttgcc atgcaagtca
wWQoWCc/as1’sxyc agt aat at ag ggt ggttgca gcagaaacca 120r1/US2007/002491
gggaaat cat ttaagggcct gatctatcat ggaaccaact tggaagatgg
agttccatca 180 aggttcagtg gcagtggatc tggagcagat
tattctctca ccatcagcag cctggaatct 240 gaagattttg
cagactatta ctgtgtacag tatgttcagt tcccgtacac gttcggaggg
300 ggcaccaagc tggaaatcaa acgg 324 <210> 12 <211> 108
<212> PRT <213> 10F7 VK Amino Acid sequence <400> 12
Asp He Leu Met Thr Gn Ser Pro Ser Ser Met Ser Val
Ser Leu Ay 1 5 10 15 XﬁﬁsVéﬂ ser | e Thr Cys H's
Ala Ser Gnd y I i e Asn 20 25 30 lie Ay
Trp Leu G n @ n Lys Pro Ay Lys ser Phe Lys Ay Leu
i e 3540 45 Tyr H s Ay Thr Asn Leu @ u Asp Gy
WeclammWal Pro Ser Arg Phe Ser Ay 50 55 60 Ser Ay Ser Ay
Ala Asp Tyr Ser Leu Thr lie Ser Ser Leu Gu Ser 65 70
75 80 A u Asp Phe Ala Asp Tyr Tyr Cys Val G n Tyr Val
1. A mo@bploBhkarfibodyyirat 8edficly tihds Rrhe emageptignof gyjan ipfuenza

. eu u i.e Lys Arg 1Q0 105.<210>. :
viros soye B uteript i gl 3 tBa 5 Eh Gl kAP heas thain
selected FRGH ERELOUP komistingrgfani sm <400> 13 cat gggat gc

tgccggtgta t 2162682. 8001. WX00. ST25 .txt <210> 14
<211> 21

(i) a variable heavy chain comprising one or more of the CDRs having the amino acid
sequences set forth in SEQ ID NOs: 28-30;

(ii) a variable heavy chain comprising one or more of the CDRs having the amino
acid sequences set forth in SEQ ID NOs: 34-36;

(iii) a variable heavy chain comprising one or more of the CDRs having the amino
acid sequences set forth in SEQ ID NOs: 40-42;

(iv) a variable heavy chain comprising one or more of the CDRs having the amino
acid sequences set forth in SEQ ID NOs: 46-48;

(v) a variable heavy chain comprising one or more of the CDRs having the amino acid
sequences set forth in SEQ ID NOs: 52-54; and

(vi) a variable heavy chain comprising one or more of the CDRs having the amino

acid sequences set forth in SEQ ID NOs: 58-60.

2. The monoclonal antibody of claim 1 wherein said variable heavy chain comprises an
amino acid sequence selected from the group consisting of SEQ ID NO:2, SEQ ID NO:6,
SEQ ID NO:10, SEQ ID NO:17, SEQ ID NO:21, and SEQ ID NO:25.

3. The monoclonal antibody of claim 1 further comprises a variable light chain selected from

the group consisting of:

(1) a variable light chain comprising one or more of the CDRs having the amino acid
sequences set forth in SEQ 1D NOs: 31-33;
(ii) a variable light chain comprising one or more of the CDRs having the amino acid

sequences set forth in SEQ ID NOs: 37-39;
-103 -
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<212> DNA <213> Artificial <220> <223> Artifici al
Sequence/ Unknown Organi sm <400> 14 aattctgggc

weeiggstrgac g 21 <210> 15 <211> 21 <212> DNA <RABES2007/002491
Artificial <220> <223> Artificial sequence/unknown

or gani sm <400> 15 tggccgcctc tgtcgaagaa g 21 <210> 16
<211> 363 <212> DNA <213> 4D VH Nucl eoti de sequence
<400> 16 caggtccaac tgcagcagcc tggggctgag cttgtgaagc
ctggggcttc agtgaacctg 60 tcctgtaagg cttctggcta
caccttcacc agctactgga tgcactgggt gaagcagagg 120

cctggac .gccit.gagtg .gatc t t t t .

5 e Apeb i Gha DPEAtE e A REUe £ g e oRo 4y A 19 hinino acid
sequence%%%gfcﬁ*tﬁlaiﬁ'c“SE?HDaﬁOﬁ?za@-4:510 agcctac 240 atgcagctca

gaagt ct gac. at ct ga tct tct att .

(306 VB Al ian chein GEPHEGE ELERATERS b RanE HE diino acid
sequenc%%%gﬂrﬂgﬁts GpATOL C4p-§6Qinea . 363 <210> 17 <211> 121

> PRT <213> 4D VH Amino Acid sequence <4Q0> 17 . .
(@ avarabledight daircrompivingere o mprophibeCIoR s Beyving fhe apaino acid

S Qs Ari Ioond9: diaeHer Val Asn Leu ser cys Lys Ala
SCQUENCEST gy IP;:%@(%hr Phe Thr Ser Tyr 20 25 30 Trp Met His

Trp val Lys G n Arg Pro Ay Gn @y Leu d u Tr p
4. The Illlé)r?éc%gnsag w%@géy of\% 3 Wierein 5%l variable light chain comprises an amino

acid sequence selected from the group consisting of SEQ ID NO:4, SEQ 1D NO:8, SEQ ID
NO:12, SEQ ID NO:19, and SEQ 1D NO:27.

5. The monoclonal antibody of claim 2 further comprises a variable light chain selected from

the group consisting of:

(i) a variable light chain comprising one or more of the CDRs having the amino acid
sequences set forth in SEQ ID NOs: 31-33;

(ii) a variable light chain comprising one or more of the CDRs having the amino acid
sequences set forth in SEQ ID NOs: 37-39;

(iii) a variable light chain comprising one or more of the CDRs having the amino acid
sequences set forth in SEQ 1D NOs: 43-45;

(iv) a variable light chain comprising one or more of the CDRs having the amino acid
sequences set forth in SEQ ID NOs: 49-51; and

(v) a variable light chain comprising one or more of the CDRs having the amino acid

sequences set forth in SEQ ID NOs: 61-63.

6. The monoclonal antibody of claim 5 wherein said variable light chain comprises an amino
acid sequence selected from the group consisting of SEQ ID NO:4, SEQ ID NO:8, SEQ ID
NO:12, SEQ ID NO:19, and SEQ ID NO:27.

7. The monoclonal antibody of claim 6 wherein said monoclonal antibody is a Fab, Fab',
F(ab"), or Fv.
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35 40 45 GIy Glu lie Asp Pro ser Asp Ser Phe Thr Thr
Tyr Asn G n Asn Phe 50 55 60 Lys Asp Arg Ala Thr Leu
Wabo7ved7sAsp Lys Ser ser Ser Thr Ala Tyr 65 70PGBUSD07/002491
Met Gn Leu Arg Ser Leu Thr Ser G lu Asp Ser Ala Val
Tyr Tyr Cys 85 90 95 Ala Arg Gy Gy Pro Ay Asp Phe
Arg Tyr Ala Met Asp Tyr Trp Ay 100 105 110 Gn Qy
Thr Ser Val Thr Val Ser Ser 115 120 <210> 18 <211> 327
<212> DNA <213> 4Dl VK Nucl eoti de sequence <400> 18
gacat cctga tgacccaatc tccatcctcc at gt ctgtat ctctgggaga

8. The n;g‘;:a& Caglgnl'ggityggff el tlg&gl ggg ﬁ?glgg%tétg&a 1s a Fab, Fab',

F(ab), ot vaagggcct gat ct atcat ggaaccaact tggaagatgg agttccatca
180 aggttcagtg gcagtggatc tggagcagat tattctctca
ccat cagcag cctggaatcc 240 gaagactttg cagactatta

9. The H&HEAT QB ARG 1 WHehsh 368 n&HdckG@RE8H03YBinds to the
gggaccaagc tggaaataaa acgggct 327 <210> 19 <211> 19%4
9

hemagglcﬁmﬁboﬂ%ﬂan@mﬁnwlrwthﬁé‘I-‘N}’FtB adlep G s thamoox 14

Asp lie Leu Met Thr G n Ser Pro Ser Ser Met Ser Val

Ser Leu Ay 1 5 10 15 Asp Thr Val ser lie Thr Cys H s
10. TheAhmosmnaGamﬂﬁcgy of dlaier Sehesdn s@id ma@chmabantibgdybiggsto the

L s Pr Lys Ser Phe Lys Gy Leu
hemagg]lulngné‘gﬂh@ Iﬁ%@?y"* T?%' Asn Leu Gu Asp Ay Val
Ptro Ser Arg Phe Ser GI y 50 55 6062682 . 8001. WO00. ST25
11. The Xrtl O y yof%lemAll wher it n:%gr{oc G| -zmtrlbody coﬁﬁ;nses non-
IBPRQEP

CDR regions that are denved from a species different from murine.

12. The monoclonal antibody of claim 11 wherein said non-CDR regions are from a human

antibody.

13. The monoclonal antibody of claim 12 wherein said human non-CDR regions have one or

more amino acid substitutions from a murine antibody.

14. A monoclonal antibody that specifically binds to the hemagglutinin of avian influenza
virus subtype HS wherein said monoclonal antibody is a monoclonal antibody selected from

the group consisting of:

(i) the monoclonal antibody produced by the hybridoma cell line 8H5 (Deposit No.
CCTCC-C200607);

(ii) the monoclonal antibody produced by the hybridoma cell line 3C8 (Deposit No.
CCTCC-C200605),

(iii) the monoclonal antibody produced by the hybridoma cell line 10F7 (Deposit No.
CCTCC-C200608);

(iv) the monoclonal antibody produced by the hybridoma cell line 4D1 (Deposit No.
CCTCC-C200606);

(v) the monoclonal antibody produced by the hybridoma cell line 3G4 (Deposit No.
CCTCC-C200604); and
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65 70 75 80 G u Asp Phe Ala Asp Tyr Tyr Cys val Gn
Tyr Val G n Phe Pro Tyr 85 90 95 Thr Phe Ay Ay Ay
wabkeo7kyesieu A u lie Lys Arg Ala 100 105 <210pCR0S2007/002491

<211> 363 <212> DNA <213> 34 VH Nucl eoti de sequence
<400> 20 caggtccaac tgcagcagtc tggggctgag ctggtgaggc
ctggggtctc agtgaagatt 60 tcctgcaagg gttctggcta

cacattcact gattatgcta tgcattgggt gaagcagagt 120

cat gcaaaga gtctagagtg gattggactt attaatactg actatggtga
tactacttac 180 aaccagaagt t caagggcaa ggccacaatg

B et ao A b RO E R Lt vBr PaRe ] A 42 DpasitNe-

GtOfictatmampayt atttct gtgg t at ggact ac tggggt caag
gaaccacggt caccgaatct 360 eta 363 <210> 21 <211> 121
<212> PRT <213> 3G4 VH Am no Acid sequence <400> 21 G

15. A hibrd®ImdEeN hfisefEctdll FomthSefoud donfistingbf:u Leu val Arg
ro dy val 1 5 10 15 ser val Lys lie ser cys Lys Ay

ser Ay Tyr Thr Phe Thr Asp Tyr 20 25 30 Ala Met H s
(§éﬂe g%ﬁé&éé @H‘m%é}ﬂs" ﬁ)eﬁbﬁt Nxscéwc‘s-@zo@soﬂ Trp lie

Thr Thr
(iﬁythe/kmbn@pmawyg lméca)(l%)os@ Noy §3Q§Y q,cg;,{oogpg) Thr Met

(i eriln 4L AR 1677 Bafbsidlo A@raicRiaiyl> D
(Mrthé'yybrbqps@eﬁﬂmi@@@li?l\bmﬁomé ECTCREI00SIA a Ar g
i{hfd'@}%ingé H 33 IDENSI NS @YcME2d5884)Ydnd T P G

(vi) the hybridoma cell line 2F2 (Deposit No. CCTCC-C200424).

16. A monoclonal antibody that specifically binds to the hemagglutinin of avian influenza
virus subtype H5 wherein said monoclonal antibody is capable of blocking by at least 50% of
the hemagglutinin binding activity of a monoclonal antibody selected from the group

consisting of

(i) the monoclonal antibody produced by the hybridoma cell line 8HS (Deposit No.
CCTCC-C200607);

(ii) the monoclonal antibody produced by the hybridoma cell line 3C8 (Deposit No.
CCTCC-C200605);

(iii) the monoclonal antibody produced by the hybridoma cell line 10F7 (Deposit No.
CCTCC-C200608);

(iv) the monoclonal antibody produced by the hybridoma cell line 4D1 (Deposit No.
CCTCC-C200606);

(v) the monoclonal antibody produced by the hybridoma cell line 3G4 (Deposit No.
CCTCC-C200604); and

(vi) the monoclonal antibody produced by the hybridoma cell line 2F2 (Deposit No.
CCTCC-C200424).

17. The monoclonal antibody of claim 16 wherein said monoclonal antibody is capable of

blocking the hemagglutinin binding activity by at least 70%.
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Gn @y Thr Thr val Thr G lu ser Leu 115 120 <210> 22
<400> 22 . 000 <210> 23 <400> 23 000 <210> 24 <211>
wW@200749723> DNA <213> 2F2 VH Nucl eoti de sequencRCHRUSHH7/002491

24 caggtgcagc tgaaggagtc aggacctggc ctggtggcgc
cctcacagcg cctgtccatc 60 acatgcaccg tctcagggtt
ctcattaacc ggctatggtg tacactggat tcgccagtct 120
ccaggaaagg gtctggagtg gctgggaatg atat gggctg agggaagaac
cgactataat 180 tcagttctca aatccagact gagcat caat
aaggacaatt ccaggagcca agttttctta 240 gaaat gaaca
gt ct gcaaac tgatgacaca gccaggtact actgtgccag agaggtgatt
300 actacggaag cctggtactt cgatgtctgg ggccaag

18. The afdnogWhakPatibodnbe tladh 1 7<idrinGikabbocldns anzgqcky PBRapable of

<213> 2F VH Ami Acid sequ 400> 25 G n val G n
blocking) the hexpa tlﬂn§é‘?£3¥§°tﬁ’\‘lﬁy%§$@8§9© * Al a Pro ser G n
15 10 15 Awg Leu ser lie Thr cys Thr val Ser @y Phe

ser Leu Thr Tyr 20 25 30 Gy, Val He Ar .
19. An @lﬁtegépc}ngcbac@ gpq_g@ﬁ@t t E%Q}pgseﬁ} q—pbclElé:L?c%ge@Belhqbe e@%ydmg an
antlbody'\f?erav% chaiff VEEleélr iGh %mgg sﬂg&hg Bfnidfsicid ¥équbate Siéctadifrom the
ys 50 55 60 682. 8001. .ST2 5.t Xt Ser Arg
group copeistigepf:lie A SP Lys Asp Asn ser AWQ ser G n val phe
Leu 65 70 75 80 G lu Met Asn Ser Leu G n Thr Asp Asp

Thr Ala Arg Tyr Tyr cys Ala 85 90 95
(i) SEQ ID NOs: 28-30;

(ii) SEQ ID NOs: 34-36;
(iii) SEQ ID NOs: 40-42;
(iv) SEQ ID NOs: 46-48,;
(v) SEQ ID NOs: 52-54; and
(vi) SEQ ID NOs: 58-60.

20. The isolated nucleic acid molecule of claim 19 wherein said heavy chain variable region
comprises the amino acid sequence selected from the group consisting of SEQ ID NO:2, SEQ
ID NO:6, SEQ ID NO:10, SEQ ID NO:17, SEQ ID NO:21, and SEQ 1D NO:25.

21. The isolated nucleic acid molecule of claim 20 that comprises the nucleic acid sequence
selected from the group consisting of SEQ ID NO:1, SEQ ID NO:5, SEQ ID NO:9, SEQ ID
NO:16, SEQ ID NO:20 and SEQ ID NO:24.

22. An expression vector comprising the nucleic acid molecule of claim 19.
23. A host cell comprising the expression vector of claim 22.

24. An isolated nucleic acid molecule that comprises the nucleic acid sequence encoding an
antibody light chain variable region comprising the amino acid sequence selected from the

group consisting of:

(i) SEQ ID NOs: 31-33;
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Arg Glu Val lie Thr Thr Glu Ala Trp Tyr Phe Asp Val
Trp Gly Gn 100 105 110 Gy Thr ser val Thr du ser

WA 1709083 26 <211> 324 <212> DNA <213> 2F2 VKPCT/US2007/002491
Nucl eoti de sequence <400> 26 gacattgtga tgactcagtc
tccagccacc ctgtctgtga ctccaggaga tagagtctct 60
ctttcctgca gggccagcca gagtattagc gactacttat actggtatca
acaaaaat ca 120 catgagtctc caaggcttct catcaaat at
gcttcccaat ccatctctgg gatcccctcc 180 agattcagtg
gcagt ggat c agggtcagat ttcactctca ctatcaacag tgtggaacct

4 aatgtatta ctgtcaaaat ggtcacacct
(]tznggaI?gg ggtgct 300 ggcaccaagc tggaaatcaa acgg
(BQLSB(ZIID:NQST 43245t> 108 <212> PRT <213> 2F2 VK Ami no

ce < OO> 27 Asp | i e val Met Thr G n Ser
WS&%?FQW 4P Val Thr Pro G y 1 5 10 15 Asp
(%Y SE®AD Sek: ma_la?,Ser cys Arg Ala ser G n Ser lie ser

Asp Tyr 20 25 30 Leu Tyr Trp Tyr Gn Gn Lys Ser H s
G u Ser Pro Arq Leu Leu | i e 35 40 45 Lys Tyr Al a

25. The%ﬂat@i Rusiefc ddiemoiculd of dihieh P4 &/haedin Adig hidhey &ledin GhyatiOregion
60 Ser Ay Ser Ay Ser Asp _Phe Thr Leu. Thr
comprisgaihe AERATRC] sswnssseﬁect?@ fige the BOWR FOVATNG S Iﬁﬂb 4, SEQ
1Y HS N 2ASRQEYNY: fo, Bl IBNOLeU62682.
IDNO88001 W0O0. ST tht 85 90 95 Thr Phe d y Ala G vy Thr

Lys Leu G u lie Lys Arg 100 . 10562682 .8001. WOQOO.

26. Thegc%at%dt]%ﬁa?csﬁg) rr%ée(ﬁll@oﬂlgm'ﬁgg ﬂéﬁpso;gﬁhs&sﬂem{:le@zfmf &S%;uence
selected from the group consxstmg of SEQ D NO 3, SEQ ID NO:7, SEQ ID NO:11, SEQ ID
NO:18, and SEQ ID NO:26.

27. An expression vector comprising the nucleic acid molecule of claim 26.

28. A host cell comprising the expression vector of claim 27.

29. A method of detecting avian influenza virus subtype H5 in a sample comprising the steps
of:

a) contacting said sample with a monoclonal antibody of claim 1; and

b) detecting the reaction of said monoclonal antibody with the virus.
30. The method of claim 29 wherein said monoclonal antibody is attached to a solid phase.

31. The method of claim 30 wherein said solid phase is selected from the group consisting of

microtiter plates, magnetic particles, latex particles, and nitrocellulose membranes.

32. The method of claim 30 wherein said monoclonal antibody is attached to said solid phase
in an orientation that increases the binding efficiency of the monoclonal antibody with the

sample.
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100 105 110 Gn Ay Thr Thr val Thr GQu ser Leu 115
120 <210> 22 <400> 22 000 <210> 23 <400> 23 000 <210>
WQ@20022499733 357 <212> DNA <213> 2F2 VH Nucl eot i deCT/US2007/002491

sequence <400> 24 caggtgcagc tgaaggagtc aggacctggc

ct ggt ggcgc cctcacagcg cctgtccatc 60 acatgcaccg

tctcagggtt ctcattaacc ggctatggtg tacactggat tcgccagtct
120 ccaggaaagg gtctggagtg gctgggaatg atatgggctg
agggaagaac cgactataat 180 tcagttctca aatccagact

gagcat caat aaggacaatt ccaggagcca agttttctta 240

gaaat ga t gqcaaac .t.gat gacac cagat act .agt

33. The JiAkRst oLIF"860 Tt G0 I 0 AR T0Iga Ahr 4o e S8id phase

through Y65 Aeei6hd. CJgt cac cgaatct 357 <210> 25 <211> 119
<212> PRT <213> 2F2 VH Am no Aci d sequence <400> 25
Gnval G nlLeulLys d u Ser d y Pro d y Leu Val

34, ’Ihe'%']ft‘h(% of §afm @9 Ryvhkerein bRidkeadiion ib fteS@A Uyl sz yiaati€ ¥slol hdsay.

er Ay Phe ser Leu Thr Ay Tyr 20 2 5 30 Ay val
H s Trplie Arg G n Ser pro Gy Lys Ay Leu Qu Trp
.|

35. The!ﬁé{h(icg of %aﬂﬁ %@vyl'te 3 Lséglerg%—étg)\rr)ﬁé gg%féd(g)b’ﬂﬁrgscgﬂée 8By,

8001 WO00. ST25. txt ser Arg Leu ser lie ASP i _ys Asp

36. Theﬁ%hécg ?f @éﬁn 2@%}/}1@.}:%{1"5%%@%@})05?& d@éc&gﬁc@%lﬁdﬁné&Ewe assay.
Al

g Tyr Tyr S
a

37. The method of claim 29 wherein said monoclonal antibody is a Fab, Fab', F(ab), or Fv.

38. The method of claim 29 wherein said sample is a biological sample from an avian or

human subject.

39. A pharmaceutical composition comprising a pharmaceutically acceptable salt of the

monoclonal antibody of claim 1.

40. A pharmaceutical composition comprising a pharmaceutically acceptable salt of one or

more of the monoclonal antibodies selected from the group consisting of:

(i) the monoclonal antibody produced by the hybridoma cell line 8H5 (Deposit No.
CCTCC-C200607),

(ii) the monoclonal antibody produced by the hybridoma cell line 3C8 (Deposit No.
CCTCC-C200605),

(iii) the monoclonal antibody produced by the hybridoma cell line 10F7 (Deposit No.
CCTCC-C200608);,

(iv) the monoclonal antibody produced by the hybridoma cell line 4D1 (Deposit No.
CCTCC-C200606);

(v) the monoclonal antibody produced by the hybridoma cell line 3G4 (Deposit No.
CCTCC-C200604); and

(vi) the monoclonal antibody produced by the hybridoma cell line 2F2 (Deposit No.
CCTCC-C200424).
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85 90 95 Arg G wu Val lie Thr Thr G u Al a Trp Tyr
Phe Asp Val Trp G y G n 100 105 110 Gy Thr Ser Val
wabkoo7/@978s ser 115 <210> 26 <211> 324 <212> DNAPRRIIS2007/002491
2F2 VK Nucl eoti de sequence <400> 26 gacattgtga
tgactcagtc tccagccacc ctgtctgtga ctccaggaga tagagtctct
60 ctttcctgca gggccagcca gagtattagc gactactt at
actggtat ca acaaaaatca 120 catgagtctc caaggcttct
cat caaatat gcttcccaat ccatctctgg gatcccctcc 180
agattcagtg gcagtggatc agggtcagat ttcactctca ctatcaacag
t gt ggaacct 240 gaagatgttg gaatgtatta ctgtcaaaat
ggt cacacct ttccgctcac gttcggtgct 300 ggcaccaagc

41. The%yﬂﬂ@@&%‘éﬁﬁ@al 268908Rbn 2 LRI 20 furthdPcdfiiisiad 2 phiifTace@SHy
VK Am no Aci d sequence <400> 27 Asp | i e Val Met
acceptablpsaliyt agother aptiyirgl aggntynr ey Ser Val Thr Pro Ay 1 5
10 15 Asp Arg val ser Leu ser cys Arg Al a ser G n ser
lie ser Asp Tyr 20 25 30 Leu Tyr Trp.Tyr Gn G X
42. The$bprmriceytigil conpositione{ataim Eyw @r&m said ew@scl@eah@h@yiy is Fab,
> Ser G nser He Ser Ay lie Pro ser Arg Phe
Fab’, F(a ?déllﬁ 50 55 60 ser Ay Ser Ay Ser Asp Phe Thr Leu
Thr I|e Asn Ser val G u pro 65 70 75 80 d u Asp Val

43. A rrfélﬁ%lg%l gy@&ﬁ% cv%%tl%ﬂ@ ﬁ%xgs%%ﬂsg bg%%r%hﬁﬂﬁ)é&a virus infection

in aAliBjed coynplising ydmirdstesthgita-bagd $ugechaghaBBaceutiodlly effectlve amount

of the pharmaceutical composition of claim 39.

44, A composition useful for detecting avian influenza virus in a sample comprising a

monoclonal antibody of claim 1 attached to a solid phase substrate.

45. The composition of claim 44 wherein said monoclonal antibody is Fab, Fab’, F(ab"),, or
Fv.

46. The composition of claim 44 wherein said monoclonal antibody comprises a variable
heavy chain comprising the peptide sequence selected from the group consisting of SEQ.
ID NO:2, SEQ ID NO:6, SEQ ID NO:10, SEQ ID NO:17, SEQ ID NO:21 and SEQ ID
NO:25..

47. The composition of claim 46 wherein said monoclonal antibody further comprises a
variable light chain comprising the peptide sequence selected from the group consisting

of SEQ ID NO:4, SEQ ID NO:8, SEQ ID NO:12, SEQ ID NO:19, and SEQ ID NO:27.
48. The composition of claim 44 wherein said solid phase substrate is selected from the
group consisting of microtiter plates, magnetic particles, latex particles, and

nitrocellulose membranes.

49. The composition of claim 44 wherein said solid phase substrate is a test strip.
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50.

51.

52.

53.

54.

55.

56.

57.

58.

WO 2007/089753 PCT/US2007/002491

The composition of claim 49 wherein said test strip has at least one testing area and one

control area.

The composition of claim 44 wherein said antibody is attached to said solid phase
substrate in an orientation that increases the binding efficiency of the monoclonal

antibody with the sample.

A device useful for detecting avian influenza virus in a sample comprising a solid phase
substrate comprising a plurality of compartments, wherein one or more of said

compartments are coated with the monoclonal antibody of claim 1.

The device of claim 52 wherein one or more of said compartment are coated with a
binding agent different from said monoclonal antibody that specifically binds to the

hemagglutinin of avian influenza virus subtype H5.

The device of claim 53 wherein said binding agent is an antibody that specifically binds

to avian influenza virus subtype H1, H3, H7, or H9.

The device of claim 52 further comprising an automated detection device that can detect
the binding of said monoclonal antibody to the hemagglutinin of avian influenza virus

subtype H5.
A kit for detecting avian influenza virus in a sample comprising the monoclonal antibody
of claim 1 attached to a solid phase substrate, and a detectably labeled secoﬁdary

monoclonal antibody.

The kit of claim 56 wherein said secondary monoclonal antibody is capable of

specifically binding avian influenza virus.

The kit of claim 56 wherein said secondary monoclonal antibody is capable of

specifically binding to avian influenza virus hemagglutinin.
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59.

60.

61.

62.

63.

64.

WO 2007/089753 PCT/US2007/002491

The kit of claim 56 further comprising control standards.

A peptide having an amino acid sequence selected from the group consisting of SEQ ID
Nos.: 64-68, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, and 96.

A peptide having an amino acid sequence encoded by a nucleic acid sequence selected
from the group consisting of SEQ ID Nos: 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, and
97.

The peptide of claim 60 or 61 wherein the peptide specifically binds to 8H5 mAb.

A peptide having an amino acid sequence selected from the group consisting of SEQ ID
Nos: 70-73.

The peptide of claim 63 wherein the peptide specifically binds to 3C8 mAb.
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