MOLECULES, COMPQOSI TI ONS, METHODS AND KI TS FOR
APPLI CATI ONS ASSCCI ATED W TH FLAVI VI RUSES
Cross-reference to related applications [0001] This
application is a continuation-in-part of the U S
utility patent application filed on January 22, 2004
Wi th Express Mail Label No. EV 311274278 US, entitled
the sane (Attorney Docket No. 59419-010101), which
clainms the benefit of the prior filing date of U.S.
pr MGLECULES) EOMRQSITIONS; METHODS ANB KITS FOR
filed January 22, 2003, entitled "Interaction between
cell WPPEIOATRDN@HBSO@:!NI’E‘D WiTH FAYDIRUSES
domai n/s and uses thereof” by Dr. Mary Ng Mah Lee and
Justin Chu Jang Hann, the disclosures of which are
Cross+webeneocet tedrdlatexi applicatibasence in their entirety.
Field of the disclosure [0002] The present disclosure
[0001] el hiseappiicatidre isf Betantiofiation-iokpagly of dhved U.S. plility ipaténdrapplication

fied DIFUALT 72, SOTP A Eaiees, e, LAPE R0 w Y 18 27827 s, snitied the

same qAttbiney ddsukep slal 5941 9008] 0 Th evhichntthiyndthavbanidfit dfehe prior filing
| east 70 arthropod-transnmtted viruses

date qﬁh a'epoﬁfw?ﬁtah PRtans APPliGANBRCTREr OWAZ, oF TieR deriiary 2. 2003,
entltleaumfepééﬁoﬁfbemgeﬂ: 'c@"'r&bépt&aﬁrcﬁé]ﬂq an ﬂéﬂﬁru&aﬁﬁmm domain/s

encephal 1tis seroco es West Nile Mirus
and uses thecdfsby Peeldhn Ngul\éah hae ey Juslin Ehuslapgptiann, the disatpsures

o3 BoSgATES Ay AT K e
Field %9&04&18§i83bl&%aw Vi ruses i ncI uding West Nile Virus, St

litis, dengue, Japanese encephalltls

[ooozg/ehqéw L&Y cgcg%xggaﬂﬁtagew ) gégtf‘ée({lq %&e\fllz)gqrgylt ?]arc{)(ds in partlcu!ar to

molecﬁlb@%dfhﬂidﬁtﬁﬁw”ﬁﬁéthtﬁ% #hd Kigrfenapplicat@®sadsocRitdewitia Rdsiuses.
, such as endocytotis (described for West Nile

Bac"% 0‘5@'@‘? A InE e allrbe®na Encephal i tis Virus). entry
[0003]°f'{l‘?é l‘anill& \giﬂ ;Hﬁ@ﬁoﬁtﬁﬁﬁ atth(fasli‘%%rtﬂ?drdod' r%!n‘ﬁﬁ?d t@ﬁl.éses, many

ween the virus an ece or o
of whicteinfect H0625F sBevethert vertabdates. Asubgrenpwf tmeh Elavidinidael famlly, the

Jsapang{E EnihalS sGrobosinies chelirs Pisst Mgt Sirds. Philsiiis, pRedphalits

Murraﬁ%ﬂéﬁ@ﬁceﬂwiﬁ& Ao RGP Vingktsa Vst tNifk vives, g partlcular is most
encephalitis flavivirus viral envelope protein, Rey

commepiy feund ie Adtirasand hes)liddis Bast hat each viral envel ope

protein nmonomer is folded into 3 distinct donains. A
[0004]c ek flavivinesesi, rincluglingt Méestinhiilgyevirus, ddimborist leacephalilis.c gengue,

Japanééb r%eghgflt}éc gél?gvﬂév%g aﬁh tkﬁreu dP? Hﬂg@. s'h%reog njillgg Pl\ﬂer%’mmetry and

responsi
appea:ralﬂcdelbeml%effaetl that ﬁdvntli‘uses ity usmdié‘b:mﬁ pmscﬂselt@ ehter a host

cell, syl a5 Snnopts oRcaped fca Past AYor i AGY KMioyin and direct
fusion bP bt (dRsErfieRy %F%ngﬁe ‘éﬁétEHEbbﬁalmbsr\Hﬁjs) E’&ﬂﬁ} 8WalPfaViviruses

Barrett (2002) focused on the inportance of

into th%b@ﬂwelhlr@mvasfart interpelinal between the vissstand a eecapten a diye cell.
They identified and mapped as epitopes, portions of

[0005] Dcaayeral lstudlemlwe shavn thiat #aet vieal epyelope g:lr@term@fdlavmmses plays
ant i bpdi.es resul.t i.n eu“hfllzat n_of th V|r d

a orudido g9l ostfatnae Yol Pollifare (esslon | igrofiof  3sed on
and a vertebrate cell surface or surface nenbrane
receptor i s unknown. W thout know edge of the details
of this interaction, it has proven difficult to
specifically treat or prevent the disease. Therefore,
there is clearly a need for the identification of the
cell receptor, as well as the domain/s of the
flavivirus that nmediate thei'r respective interactions.
Summary OF The Di sclosure [0008] The present
di scl osure overcones the problens and di sadvant ages of



[ 0009] According to a first aspect of the present

di scl osure, a nethod for controlling a flavivirus

entry into a cell is disclosed, conprising

adm nistering to the cell an agent functionally

interfering with a flavivirus receptor protein, the

receptor protein being an integrin. [0010] The integrin

preferably conprises integrin subunit 133 or integrin

ubuni t referably js an aVl33 integrin.

crystalfgrapy fBd of o Bk SherbafR A GuaNrA SRR Rey and

colledg@ES {1995)Ph&fel that Seahefifll dpvElopef protdin qﬁ@horhé:orskfdwed into 3

anti body against the integrin, or a co titive Ilgan
distingtglomaies. Acegirakdomaing ds theantigenig siorain fras caries dhe
natural |igand selected fromthe group consisting of

fibronectin, vitronectin, lam nin and chrondriotin.
[0011] According to a second aspect, a nethod for
controlling flavivirus entry into a cell is disclosed,
conprising adm nistering to the cell an agent
interfering wwth the expression of a flavivirus
receptor protein, the receptor protein being integrin.
[0012] The agent interfering with the expression of
the flavivirus receptor protein is preferably a si RNA
agai nst the integrin. [0013] According to a third
aspect, a kit for controlling flavivirus entry into a
cell is disclosed, conprising: the flavivirus; an
agent functionally interfering with an integrin. The
flavivirus and the agent are to be used in the nethod
di scl osed herein. [0014] Preferably, the agent
functionally interfering wwth an integrinis a
functional bl ocking antibody against the integrin or a
conpetitive ligand for the integrin. [0015] Accordi ng
to a fourth aspect, a further kit for controlling
flavivirus entry into a cell, is disclosed,

conprising: the flavivirus; and an agent interfering
Wi th expression of an integrin. The flavivirus and the
agent interfering with the expression of the integrin
are to be used according to the nethod discl osed
herein. [001 6] An agent functionally interfering with
an integrin may also be included in the kit discl osed
herein and is to be used according to the nethod
conprising its adm nistration disclosed herein. The
agent interfering with the expression of an integrin
is preferably an Si RNA agai nst the integrin.

[0017] According to a fifth aspect, a further nethod
for controlling a flavivirus entry into a cell is

di scl osed, conprising admnistering to the cell an
agent functionally interfering wwth an ATPase in the
pl asma nenbrane of the cell, preferably a functionally
bl ocki ng anti body agai nst the ATPase. [0018] According
to sixth aspect, a kit for controlling a flavivirus
entry into a cell is disclosed, conprising: the
flavivirus; and an agent functionally interfering with
an ATPase |ocated in the plasnma nenbrane of the cell
The flavivirus and the agent are to be used according
to the nmethod di scl osed herein. [0019] An agent
functionally interfering with an integrin and/or an
agent interfering with the expression of an integrin
may al so be included in the kit and are to be used
according to the nethods conprising the respective

adm ni stration herein also disclosed. [0020]According
to a seventh aspect, a nmethod for controlling a
flavivirus entry into a cell is also disclosed, which
conprises adm nistering to the cell an agent
functionally interfering with a flavivirus receptor
protein, the receptor protein being a neurotensin
receptor. [0021] Preferably, the agent functionally



[ 0024] According to a ninth aspect, a nmethod for
controlling a flavivirus entry into a cell is
di scl osed, the flavivirus exhibiting a flavivirus
envel ope protein, the flavivirus envel ope protein
conprising a domain I1l, the nmethod conpri sing
adm nistering to the cell an agent functionally
glycosglatioh sitenDovhzin I e trikovieal envblopefprbfetn fd isalieved 46 be responsible
nvel ope protein. Preferably the domain II1 of the
for p{?ﬁ—(ﬂ@p@er@@ fusian ofpthet Ve envglone Rrajeijuthdke endosomal membrane

cur et iR A RPN pR Bl
ood i FSEHRE, B HAYIE Yook ooy p B4R Tusets on e

imporaved oPsuliatiens of e Didnfain i i VRO RirolBG R BhvéY identified and
conprising a domain |I1. The nethod conprises
mappggnah eBi@Ras gporfionsnel Wemaishilwbose padiratizedion ibysgingle monoclonal

antibgméi{eﬁF’iaiY\éfggaWHéﬁ‘tﬁ'"Z%PO'?%?% \IEMEC“ onal ly interfering

omal n e envelope protein of the

oo - _ o h ftn

tooora ] e iieRaoR teCh dpTER g \eEhats, ealbpurtace or

surfa@s PRGiInbrahed hedamee id | hikno®AMWRhALtOkndwIed§é eoft RAUBRINE of this
of a flavivirus infection in a vertebrate is

interagtigny| ibbasg prevan diffigultiprspecificaiibireaty prevent/beglisease. Therefore,
o L ing . : s .
tero S8 SR 17100 A0 Jf e BISGPIAOERREIH SRl comains
of thedtavivirus dhatamediaentheimespédiveigtevadtipnghe domain i1l of
the envel ope protein able to inhibit the entry of the
Flavivirus in the host cell and a pharmaceutically
acceptable carrier, vehicle or auxiliary agent.

Sumrh8H20F PakiDistlddifenet hod of treating and

phar maceuti cal conposition, the agent is preferably
00089 TKe Predcif distlsdu ' [ tdi i
[ ﬁhi (t?i? t he ! ent rd;@:byet}%g'\ %geﬁef %ﬁmﬁgﬁaﬁﬁéﬁé’s nfa%es of the prior
art. particular, a functional blocking antibody agai nst the
domain 111, preferably a polyclonal antibody, an
[0009] Acemrding tor @ fiestraspece be thebpsesentiistios o, enmethiod fdricortrolling a
. .the subunits ay .an 3 r a neurotensi.n receptor
flavivifyS eafy, Injp %ﬁe}fﬁa@%&%ﬁfﬁf%fsgngaﬁﬁmmwge tgythe cell an agent
functiohayRAGRferify WO & AViviRRSFRRptdFproftfn, UpBteck tein bei
] Accgrding tg a further aspecP, a ﬂetﬁgﬁ foF ?ﬁﬁgﬁ?ﬁgIbeuE;an
integrinpmunity to a flavivirus in a vertebrate susceptible
to the infection of the flavivirus is disclosed, the
[0010] Tree integrirs peoféxiablyt corgprsescimterippsubunitt f3 or integrin sibiiteaV, and
domain IIl. The nethod conprises adm nistering to the
most preferablyaiscamaVipenitiiagion Theagant fungtiopally intederngiwith a flavivirus

5] [ . f e envel ope profgin. of .
recepf BRoeR, I pleErabif B fntiin Blodo, BRFRE Bofingt fe'infegrin, or a
compstiivet ijindafdrytheoimedroun paptiGiR bR RED p8phde DFQ Indtural ligand
NO. 21. [0029] According to a further aspect, a o
selectgd frophthergroun consisting ef ibropgetin, (viftangctinslamimin ind; ahgorgiotin.
envel ope protein conprising a domain Ill, is
[0011HAscodgwpio amecandt aspretca methed foraonimlliagtflavivirag entrydnto a cell
.« Rolypeptide. conprising the dopmin LIl of the .envel.ope .
s disBioselly wonPsing TadlintRtetnd” tPolk o, @y oRpt dBeKening with the
expredsitri b4 fladiPRes recpidifiewid, e ?écﬁ)f&%rﬁfbiﬁbéing“ihfé FilS
infection in a vertebrate susceptible to inféction by
the flavivirus is disclosed, conprising contacting a
sanple tissue fromthe vertebrate, with an integrin or
neurotensin protein associated with an identifier; and
detecting presence or absence of a flavivirus-integrin
conpl ex or flavivirus-neurotensin conplex by detecting
presence of the identifier. [0031]According to a
further aspect, a kit for the diagnosis of flavivirus
infection in a vertebrate, susceptible to be infected
with the flavivirus, the flavivirus exhibiting an



[0036] In the present disclosure, reference will be

made to the encl osed Fi gures, which provide

non-limting exanples of the inventive conpositions,

nmet hod and kits devised by the inventors. (0037]

Fi gure 1A shows a diagramreporting the effect of

phosphol i pases and proteases treatnent on West Nile
[0012]i Thes dgjentliimerfarihg avithe thep expressionnot the Banivieuseraweptor protein is

i ntact, i cells.. The y-axis shows the inhibition of
prefe@i\faﬁlmzﬁ‘\ﬂglaﬁ?tg?ﬁ Nedtithr essed as the nunber of Iog

nit inhibition with respect to untreated sanples.

[0013] Agcording io a furdiasae, ot ki far Santioling dexiirimante; i a cel is

dlscIOééd Pﬁ%@bh g @{lélAng 29%0 %gggf? J?Eéiff_ gﬂ‘%\‘@ag\hﬂ?%% integrin.

The fldviegusiemd ¢pe agenigareite befdsedtin die aretlymrbdnsslodédj herein.
periodate and lectin treatnment on West Nile virus

[0014€Préfemzymtr@c ageht MirkEieRkINe ntefferify rivits Qarpﬁnte?ﬁm% a functional
ero cells. The y-axis shows the inhibition o

blockinp|aatibpdy against {iedpingEsfs@ eampeldive ligaad forrthe ugegﬁln t
inhibition with respect to untreated sanples. On the
[00153Aesarding taea tousthoaspett, adusheanksié farentroliing flawivirys entry into a cell,

s cisREREyEotnp g BE e, BB, a eG Ly VAT BEpression of an

integrire The! frvRMAGidhdthe :_Igent kst thgunitiPetd egréssio\GPedaRigrin are to
Ger m Aggl uti ni n;

hemaggl uti ni n;
be uses apeerginatodtigimethad f@%@@}i hergidr e 2A shows the
results of a Virus Overlay Protein Binding Assay

[0016] ADrRant fundtionaliy interfgringswith mﬁem@ mam ;be included in the kit
o BB, BATR SR AR I R o s

administegionadisglosé hareimUThd & tfmt@nﬁehhg vﬂﬂplhé@pﬁéﬁsﬁorof)f an integrin
uni nfected cells (Lane 2 Mol ecul ar size markers are

is Prefeﬁ%h*i&ﬂe%f%?%"?’eth? infegdn.of the Fi gure by arrows.
{ﬁc40 ]Figure 2B shows the results of a VOPBA perforned
[0017 qﬂrd@satmaeﬂfﬂ*r asechrafusthes methed iaraentrpling rAlRvadusentry into a

cell |sea(|§élﬂgé ed, S&ﬁ&ﬁélﬁg %Hﬁ leIer s ggbeg'[é? gél %ggae&g& Q%Itﬂt%tlogllg!rl]% interfering

with apuAT Pasel irf tmpbbmasmpmbnaﬂ@of theotell profeeatilpdh ftattienally blocking
cuI ar size markers are indicated on the

antlboéigﬁgag]sag‘lq'\)/g ﬁ§eF| gure by arrows. [0041 ] Figure 3
shows results of a VOPBA perfornmed on plasma nmenbrane .
[0018Aenosding for sbhvaspeeteld kit far crpifolling |& flavivisus eabyi iwto a cell is
; a : a I
dlsclo%éocﬁpgfr}@gh?ﬁbt ﬁﬁg gﬂao H\XR{% éiuﬁ razatabgﬂ?f nctlob%l;\? lnl%?ferlng with an
ATPaééero@atal i(;xSthelpMEmh al’ﬁn]acerhlﬁéhe .of i ﬁeml Hhe ﬁawgruseaﬁdsm agent are to
i cated on the |eft sjde the Figure by arrows
be US?Q)@Q%fdﬁggteliﬁe E‘@h%@\g'spk@ﬁﬂﬁ'@r?}f‘ a VOPBA performed on
menbrane proteins fromVero cells after papain
[0019fArbagﬁahfunptgrﬂ@lyznter@rrmgrwwh ABURtegrin ane/d an ggertrinferfering with

e efifelsion 978 toischh’ oy 988 5 o BT IR BgLAR" be used
accordigg | tbfthet gsthed®| esrhpdsihg thec | rebpedtived adhtisistratiorl  herein also
Lane 2 - after O hour; lane 3 - after 2 hours; Lane 4

(

disclosedhf t er 4 hours). Mol ecul ar size markers are indicated
on the left side of the Figure by arrows. [0043]
Fi gure 5A shows results of a VOPBA perfornmed on plasna
menbrane proteins extracted fromVero cells (Lanes 1
to 4) and N2A cells (Lanes 5 to 8) either left
untreated (Lanes 1 and 5) or subjected to
a- mannosi dase (Lanes 2 and 6), Endogl ycosi dase H
(Lanes 3 and 7) and 0O-glycosi dase (Lanes 4 and 8). A
nol ecul ar size marker is indicated on the right side
of the Figure by an arrow. [,0044] Figure 5B shows
results of a VOPBA perforned on plasm nenbrane
proteins obtained fromVero cells pretreated with
| ectins, concananvalin-A [Lane 1 (untreated), Lane 2




[0046] Figure 6 shows results of a VOPBA perforned on
menbrane proteins fromVero cells and N2A cells after
fl-mercaptoethanol treatnent (Lane 2 - Vero cells;

| ane 4 - N2A) as conpared to those of the untreated
cells (Lane 1 - Vero cells and Lane 3 - N2A cells).
Mol ecul ar size markers are indicated on the left side

[Oozmmmbedlﬁg doirmesduentt aep@ct a Ghdthbd Fogoomstrollirghavitavivirag lértry into a

cell ig ,aésfﬁ gsﬂ%&ﬂn&}lﬂml g %sggégﬁrﬂﬂg?y@g"gc'fgéé‘{@u parnoftagent functionally
mterfbﬂﬁ#%m AMRiviRPREaHH d’fg%g{ftﬂ@ @E?ét_ﬁ&%@qtéﬂﬁaﬂgibgte%inrt]aurotensm

mrune serum (Lane e an
recepjot ycl onal anti bodies at a dilution of 1:500 (Lane 2)
was performed. Ml ecul ar size markers are indicated on

[0021]Iﬁ7¢eﬂeeék§ly Sﬂhéeageht fdmtlﬁmﬂlyr iaterferiag vitisa flal RS redaptisi Srotein is a
Verqg cells processed for, immunofl uorescence

functlgﬁal @gﬁ ipg antibody agaipshihe TeErGiensingesandior: af @ comwpetitive ligand for
the e R e R MO R So) i Gur e 88 Shows
002 PSBg et et SRR T A o o o

dlsciosp:dt hedmprising| e flibiviras; evd andhgente filittionly Kiarfering with a
nmr ane proteins at t he api cal surface of the cells.

"eUfC[tmﬁ]rewwrla the splb e fiaviMisg Ang.-thaseenharede henysed according to
the m@%&(@gdgg&g Rlfsn On cryo-sections of Vero cells. The

arrow I ndicates the binding of West Nile virus to the

ooz} 8, AP 4 P ity 3 BUEaEiin i e

expre‘s’%BAofGin mgmmdnaﬂoﬁameg‘enammcﬂméllqumeﬁeﬁng oA M Pase in the
ti- rine anti bodjes (Lane 1} conp

plasmi, Marapiape 0o deb AN el iohecish andopis © be used
accorHiH’gk%Str%" er[]éfh%fat:&q Hé‘in éerfetspéét% %{dnﬁlﬁi@trgfl&wﬁerem also

arrows. Flg |s a diagram show n
dISCIOISﬁﬁJ bition of West Nile \/ rus bi nding in Vero ceI l's
pre-incubated with functional blocking integrin
[0024}Acu:¢rdmgels> a fimth hepe(etﬁalrnethbﬁ dorccontriirigph lﬂemvmﬁs entry into a cell
func bl ocKki ngel ntegrin anti bodies js shown

On
is disglase tg& ﬁ@"""f‘l'?ee’ﬂé Ivirgg eovelopeinsotein. ihe flavivirus envelope
protelhrﬁcﬁﬁﬁﬂléiﬁ’%'asdéﬁmmln 'tWéBl%etHdH 89| ﬂ3|ﬂb adrhﬁ%%‘rén_g to the cell an

Integrin I=.". |ntegr|n
agenti fune enaﬂybmt@famjmﬂu the, dpnsedaHI | tht thy flavigitys leNVBEpe protein.

P’efe'jzi‘?’)yegéénﬂg bl |W|thg!{fr B ‘g%’%\ﬁ/gs‘fl[_ B08 {05?5'8‘:"551%8 sequence

substamuaaywoﬁwl@gnmg\@m IbhOT PbPBECID RD: st Nile Virus
entry in Vero cells pre- |ncubated wi th functional

[0025PAGSTfHIAG fonh SOFthér ﬁ@ﬁécﬁoﬂ'rﬁé ﬁ?eaiﬁn?xé FlalbiVius infection in a
concent ration of functional | ng 1 ntegrin
vertebantei lis dlisslosed, sthewflavivinug r&xmbltmg @ tﬂwnvprescemaqme protein, the
uction in virus infection_is, shown Bl=
flavivif " SEsihe cotAtecicoeigindhor ERTE | H-13Me | Ropthad  comprises
adminigiémey it the veMEBRts aopRahRRka htléﬁ]? BRELRE AR of an agent’
integrin beta 3 subunit purchased from Chen con, USA,

functhnaﬂBsaterfﬁﬂn@mhnfae domaindliafshe gavelopeiprotein ohtheefavidrus, able

to mh'ﬁ%éﬁﬁﬁgﬁg@%@fﬁg’ﬂ”@ﬁ? Sant ggr;giznsBlt ot 29r |U §A134,

| NTB5= nonocl onal antlbodles agai nst I ntegrin 05,
ALPHAV= nonocl onal anti bodi es against Integrin aV,
ALPHA V/ B3= nonocl onal antibodi es against Integrin
aV03, ALPHA5/ B5= nonocl onal anti bodi es agai nst
Integrin a5 p5. [0054]Figure 12 is a diagram show ng
the inhibition of Japanese Encephalitis Virus entry
into Vero cells by functional blocking integrin

anti bodies. On the x-axis tEe integrin blocked by the
specific anti integrin antibody is shown. On the
y-axis the %inhibition in virus entry i s shown.

I NTB1= nonocl onal antibodi es against Integrin 01;



[0059] Figure 17 is a diagramshow ng the effects of

down-regul ation of integrin aV and 83 subunits to the

entry of WNV into Vero cells. On x-axis concentration

of siRNA used is reported. On y-axis percentage

inhibition of WNV entry is reported. |NTAl pha V1=

Integrin alpha V subunit region 1, |INTal pha2= Integrin
[OOZSUAbeorH ngubmeLcheeglspetha phsfiiadeutical eghpositiet forxhe treatment of

subuni.t %Aon 1, INTB32, = Integripn beta 3 subunit

a flayyérugdnfgc ﬁbﬁ:vegtenggteaqsdyﬁ%ge@ thadayivirue exhlbitrng an envelope
h dH4R1 9 r

prof YO RRIAGSS, JORTHL 0TS, Wolialyliad AmARIT Somprces o

pharmmhsailycaﬁediwexamnust of an agenit bntérrfesngg.atmﬂshie tdoenain Il of the

envdl G0 FROUE Bl 16 iRl el SREE ey Flaviviy i athgihost cell and a

harfhbicBlficaly ek GO &% menbr ane
P arATPase éggt a sglgglr?l ?éﬁr%@rg%gi%%pol yc){]o%?%labantl bodi es

o0 B BB P A B LR Limp AT, o agont i
prefa;:aplhaormrbﬁthet funatievidily Mrfmimnagemmblé)m”mbm@m rsitry in the cell
a nmemr ane,. ATPase it YPE1=
enfiiRt Ao 1a iR fpanncsl HaPEng anGbRdipgpst dhenomain I
prefdrasigrd ?&yélbﬁﬁlaant%H?YEﬂrﬁe gRRprdtamal ré?@FdH@PgbrﬁErrsmg one or both
agai nst cal ci um di hydropyridine rec ptor et

of th&’ﬁﬂbﬂﬁ;&:lannd)BB,oaaa nenrotensin esceal peteiATRasATEase, preferably
ASE?2 = cl onal nt| i nst | VATPase.

an F é‘ﬂer—?r\ﬁﬁjﬂ’o SR Y ?'&%B‘%%?éfsﬁﬂ%? 8 USEckage of WAV |

00280 Abordined e et abeing rasihod ?&Zﬁ%r?& DI tandavivirus in a
verteBPéte Ss&&(eSMbIEO{dJ e - m@btrbn Cof< tHE 'fﬁwrvﬁrﬂ? _ljﬁoaﬁl:@f&tsé&t R fiavivirus

anti - neurotensin receptor is
exhltgimg/vsart Imvpbpeenmtgm rcepisingn aofdovmamrslllenl‘hq mkaﬂ&ﬁﬂ]compnses

acmii & G, Se fefialenf APFehSTie e n RobigaRide fompising the
domaid 1, @elﬂ!ﬁ@@naél(??@pr@%rhsof e ﬂé\ﬁvr?ﬁsa%réferéﬁl? compnsrng a portion

concentratj on neur ot ensi n adm ni stered
substaptialhaheraelogpus eSEQ IDsNG): 118 onGEQ 4D M. The -axis
shows percentage inhibition of virus entry. [0063]
[002% dwcerding havigrthemaspett, wovasoienfor aaBadyiisp tid ﬂavmd.:s exhrbrtrng

on kbl b Aa A & o LS mories s
actw&lag@hﬁ aZgolppeptiier @@mbtrﬁngfthé dpaaiarm & g eﬁﬁelépé rgetbin of the

out with nonocl onal antibodi es against (A E-protein
flaviviggs.\\\v and (B) anti-H s |ysate, whole cell lysate

where domain Il of WNV was cl oned and expressed as
[00303; Acaosdjge do eufurtber pspaa, armqth()d fQIrr;bagmsrngaa flavivirus infection in a

vrto4 SOGQBTDE S0 3§ oA B0S SRI, contacn o

sampmﬂdséwﬁoﬁr—tﬁééﬁértéﬂbrb% Wit anl iffe@fihest M\él%%rféﬁi rotein_associated
(B) lane 1= IBV nucl eocapsid protein; lane 2=

with qgmd]egtrf ier| ang dgteqbngmrgeencg or absence of@ ﬂwrmaniqgrm complex or
favivifid HEuroEsft SomBleR g deibetng! b rcd B IR £F oo o
oushcdhBEl AOUGRMT MRS, st o B BB st i

verteb/rbfeJSSL%Béﬁtrblé" tbhbé Qhfelled WAROIR AARY L)Q_N\f g nﬂ’eﬁ)nﬁr?.%) exhibiting an

he x-axis, concentration o I'n |b|tor
reported On the y-axis, percentage inhibition of
virus entry is reported. [ 0066] Fi gure 24 shows
production of nurine polyclonal antibodi es agai nst
reconbi nant DIl protein. Lane 1= reconbinant DIl
protein with anti-DI Il protein polyclonal nurine
anti bodi es; and | ane 2= DIl I protein with
pre-i mmuni zed nuri ne sera. Ml ecul ar size narkers are
indicated on the left side of the Figure by arrows.
[0067] Figure 25 is a diagram show ng results of plaque



[0070] Additionally, the activity of integrins as
flavivirus receptors disclosed herein applies to a
- wide range of cell systens, including brain cells, and
to a wi de nunber of organisns, including vertebrates
and human beings. [0071]1ntegrins have been identified
to be flavivirus receptors through a series of
envelzpgepioteint coneprista idoatain dBsis rdiseiosedy Theekie comprisest dtaleast one

0 a | cular, in . a first series of
agent Zbie eibd, thaLsomrBoll | fosoviated vl @b Hepiji, Fgbone or more
reagdérgﬁ g?ﬁ%@ed@?ci}gﬁg EHé—:{n(‘telflﬁlt Vvht@eéﬁe'nft Lk tafblrf%il cgirﬁgﬁlaﬂgaar}dsthe reagents
are t@;batuaeduangordmmrtbedlagfmsﬂumthmd)dlablpseﬂabove he cel | '

menbrane. In particular, a 105-KDa gl ycoprotein
[0032pfkcbidingty aflrtHeraspest; aptiagiastic hmthb@aﬂanslgt@he@éll(aseept;bmty

[L0073] The experjments have been carr
to ﬂaaﬁmrggﬂﬂf%%@ d%ﬂ@hﬁ%’ ﬂgmaf'émgscoré@@twgaﬁh@ el w@mm@nﬂf er for
the pRosEticl SEEXEEINS of A MBhrd el relBbfih i ATP-ase and
detedfing ethe \prekeyce: of Ith¢ |id|@1tzﬂed dsascibtesh i pezbense aorc ekpression of an

iteo g ReRr TR SuPs pTREATRRRHInIBS cBben sed stan
[00323' ternative to human brain cells, since Wst

ACErdings 1Q Rpher BpReSh @okibrigi Andlkre §e&!bﬁq%§pﬂbﬂﬂv to flavivirus

f e n
nfecty B lsPiel TR A HEAUNEP or lelptelEe 1 wemrpgton of an
integring preunotanse rmtonr\nand Vr rAiEP{aas, mdnausaageas able to detect the

repr ntatiyve of. th vivirus and in rticular
preseh ' ¢i B Heplierpans ettt Ad, 1o 2Fsansl Bahe ufikaln e method
disclosetdepev®l ex group. Other flaviviruses of the Japanese
Encephal itis Seroconpl ex group, including kunjin ,as
[0034‘]‘ﬁbbor6ﬁ19f k@A VfUFtHéleSaSBQEt bsh 95gRA *aﬂdSHﬁPre[H g}lé’sméufﬂémbrane
as were also Used to extend the analysis on
polypen‘@de n mronmatelyﬂu%l@a eamplising v saquenee epbstastlally lndmaologous

o SEH oL 3 R 2T 1 KGR, Ba TP Bl 0,10 MO

disclosb@. 105KDa gl ycoprotein's ability to act as a receptor
for West Nile and other flaviviruses, in particular
[0035!’?\0% PktHde, R@Wsﬁi&ﬁ@ﬁ@'ﬁabblﬁe%&&é@ph%nﬂrtﬁ@ Havivirus is
I ncludi ng St. Loui s encephalitis, Miurray Valley
preferahlye® mambersof the Japanemed@e@%tlaaerqcampﬂex, m nartlcular West Nile

virus, M hEeRentdte i G4tpobig REGR, I SR A BBt ng

the flavivirus famly is expected. In particular,
receptor activity for the flavivirus having an E
. rotein subséantlally honol ogous to the E protein of a
B"efﬁﬁﬁﬁepﬂen*%ﬂ e FiguEass Seroconpl ex group, such as
| ow fever and tick borne, is expected.

[0036f lpdig presentetisclosurg.sieference il bosrasie forbecenclosad Figures, which

provic S b, 85488 o ok 1 AER Rl BERRH 31 ks cevies
by thel inv@gtbrsd (exanple 13). In particular, further
experiments assaying flavivirus entry inhibition,

L00STHIGURETEA BFoRb o TRy R g I S or Khosimdipetedind proteases
treatment onaMest Mat\nmseldndhg mokkDiesppresentnomdhen sukfags of intact Vero
integrin and a significant receptor activity of
I ntegrins conprising subunits other than aV and 03.
[0077] I n particular, experinments reported in exanples
13 to 17 showed a significant ability of integrins to
act as receptors for flaviviruses wherein subunits
have an i ndependent ability to act as a receptor for
the virus. In particular, a.particularly significant
ability of integrin subunits aV and 13 3 to act as a
receptor was observed. However a better efficiency is
obt ai ned when both subunits are present. [0078] These



[0084] Proteases such as papain, glycosidases,

| ectins, and cycl ohexi m de are al so consi dered
functionally interfering agents able to inhibit the
integrin functionality. [0085] These functionally
interfering agents were used at a range of
concentrations that are non-cytotoxic to the cells

cells uflaael y+aX|s)slnowa/ﬂtee|mh|blltmrmfrWestJNﬂé virlisientry @xptdsged as the number
tars of the integrin can be adni njstered

of log Hmt mﬂwﬁonawﬂn fegpech ipuntreated semplas: Garth thepgatipa lameosage o the

| £dth 1
subshiE| SRR EBHG A RS RAEIBRASL AL )P fogitpase .
PLDthcﬂpmohmeTIDnﬂ 0-gl ycosi dase 0.1-1 nmJNI T/ ni;
mannosi dase 100- 1000 pg/ ml; Fucosi dase 10-100

[OOSBIBI}QLWémlB shovaBadialiram repbeingrthe effectcsiraneline, Eedtum perlodate and
ds, effective concentrations that wll bl ock

!ectmeiiﬁe@tw%ﬁ opedesiNile \jius kinding melecylgs whesent e the Aatace of intact

Ve 4115 58 058 B T e o o

numb@rodf- g pgit nmhlhldmn nvith réspxbt 46 antegated Gamplel.i Oni me x—axns, the

dosafé' B L BsteNoR e A4RIAHE R a Hor el éé’-é%#éé@é%‘ﬂdﬁﬁﬁi 0G=0-
Glycddid4e! | nQ\ﬂAEalhﬁéﬁi‘déldH%et 0 qilg%FhESSﬁ%éy Of4¢ ghﬂ-le arinase  |;

subsequent newWy pro duced virus rom
Hepllir—ﬁéemargma ered§F£§d§iGJmnd?¢faldaiﬁ W \g\fﬁxﬁﬂheet I ﬁérm Agglutinin;

PrA e A GRS e (enper at uro. for

PR ARG ﬂf%gsyww o587 7Sk, 3085 cvopey

perfofthéd %ﬂ%lé&ng &h@ﬁhbrérfét BidheiRs ThthHBet Srorh Neer8f deliS tiefbre purification
concentrations of the functional blocking integrin

unden gpn-denaturiggeepnditiansehangnt) Bs diampargdttovihose mfopretaing purified

t t_eNi ' el ) i he r .
from (8ot ‘o Unlontil 431 e S MBI Fars ¥ e Phr8 B ncicated
on thauibft sids bethedrigafedsyeamows.nf ecti on occurs or during an

infection to block the entry of the subsequent newy

[00409Fig@ﬁ96!13 \Shows theo sdimts f 60H YOIFBA emﬁnaatorbqﬂaﬁﬁaaﬁﬁmbrane
preferably incubated with the cellsfor at least 10
P"Ote'ﬁﬁ @’F@Cteé%/ fremy NZé BelisdeNgreted thatoreepurification cindesanon-denaturing
I
condi A8l 945 pb g of ok PRI AR for i gypematas of
unlnfecdmgeeﬂn‘ l&tmut) AMbleouldO Size[MAKH dheindictedton the left side of the
scl osure al so shows that agents interfering with the
F'gureebbﬁ‘é@g"son of the integrin are able to affect the
try of the flavivirus into the host cell. [0089]In
[00411>Fa_lguret 31 shows FRsaits cf e YORBA tperiosmed s plasoia sierabrane proteins

agce
rom UBHEBSIRENIE b ohis A e, (SHIP2° a0 By Jane 4 -
N2A), asstomparedtte these ofth&Whtreatszlicdlisl{lLané dr— Vero velld) lahe 3 - N2A) .
c>mﬂeﬁsent [ nvent| on and allows flavivirus activi ty to be
Moleculay sz earkers Aes ’"QE@FR%OH hecleftsideef thetigunsdy arfows.
expression of the integrin are identifiable by a
[0042]zigyisn4 sstiowsetesulis i QP%wdoanedm piasmmerdwane proteins

rom VB e PR TERH4 2% o o RLEE) 0P 5 98H2 nours

Lane 4 gftérefl hbirsjdae bomibaiid 1@thee ap uptiestedf sdns FgLanéHl) ¥and those of
interfering wth the functionality of an ATPase in

cell. In particular the ATPases as intended herein

i nclude but are not limted to the plasnma nenbrane
associ at ed ATPases (known as F- ATPases) and the
vacuol ar ATPases that can be localized to the plasm
menbrane as well as the nmenbrane of endocytic vesicles
and | ysosones. [0091] Functiqgnally interfering agents
can enhance or inhibit the ATP-ase functionality. In
particular, interfering agents able to functionally

i nhibit the ATPases, such as functional bl ocking



[ 0098] The conpetitive Iigand can al so be a synthetic
- I'itgand, such as chem cally synthesized peptides that
are conplenentary to the binding region in the
neurotensin receptor. Also in this case, |ligands can
be identified and manufactured by a person skilled in
the art based on the information provided in the
treatqst esllsurthepsulactedrio cyglobeamidenteatmesrt fLans ¢! aterr®hour; lane 3
rovides, a fyrth t ho for interefer| with,
- aftqn 20U, bahe drr giterdbonal- MOleslIfhsis mATkA: Argdrdisated on the left

side @hﬂ’@lp"gdrélbyld}rdvpse_ envel ope protein of the flavivirus
been found to bind the flavivirus receptor in the

[004:{]?%& A shaiO 100lits TP YOPHK BefbriCi B! ibits rﬁé@ﬂkég% proteins

e domal n Vi rus envel ope prote
extraetedr esimelero cetid Ubhmed dr to dhdandedi2ANckks dshete 5otee 821 either left

viruses, extensively reported in Exanpl e 22, show
untregied dbaias | 1 andt Sk it suklertshle tor ateanngsidasge (Lanes 2 and 6),

crofh:ABBRBDS (9B B Su S RAS R Al s, A ol

size raakenisshdiabteanorotheanighd gizlet oftthe Figuna O iapnatdw.
interferes with domain Il of the envel ope protein

[0044§Fmr@f5’8€sﬁtﬁmé Festilte | OF LS VOPBAY peorahisd Bﬁfﬁlasﬁﬁb'merﬁbﬁane proteins
gent functionally interfering with the domain |11

Obta'rzﬁq from ez%ﬁeltsnn eatast with Aegiine, carcananvalinAdiliang bfuntreated),

Lane gg%' Blréf) !%l qu ﬁﬁjo%tp rﬁlﬂ%ﬁ%@%}ﬁ%ﬁlyﬁhiiﬁ%ﬁ guntreated)

Lane Bl (HO ;.l(??ml)aértd EéalrhélB (1@9;9@'%)} SAl®holasular SRERRAIKE! eindicated on the

domain 111 or an anti body agai nst donain
right SICI’Q ofmedzlgurm;lw amarmy.i nterfering agent able to
i nhibit the functionality of the domain IIl. [00102]
[0045] Elgpm 5Cc&h<m's r&slnlﬁsmrm\éOPﬁA/pe:rfmrgmdj oo a:laé.ma anembrane proteins
etl | LI dona n [ an
obtained B Ygrég R (R o e ST B, e 2),

1 mMa(ﬂ_ahéélﬁtarﬁfwo QﬁMa(Kaﬂ@dﬂf)Qﬁ dodiLRe Pei oaaiéu IMdleular size markers are
referably an int eg:rl n conprising both subunits aV and

indicateyl orrthe legidge pt thed-igedvarmrawgand can be al so a
neur ot ensi n receptor or an ATPase, preferably an
[0046H-igurea6 @howsvesmmefea YORBApedouhed sulimembtars pipteins from Vero

cets LRRACEAIR SRS EierdBat aTBC e 480% SFard Lt Sane 4 -
N2A) B§R{dnitfé?ea hatth@geeoﬁﬂi@bm&@fc\éué ?Lé’rm'-ﬂ\ﬁe'ré cBlls bA8 Lane 3 -

binding region in the integrin or neurotensin or
N2A calinabolecuardize markers iage indidatedi onthie lefirsideof thedtigbse by arrows.
person skilled in the art based on the infornmation
[0047riguiied® showst fesults ef arkVesteph iBlotting perfonaed rar hmhybrane proteins

i n in |11 I | ycl on
from 3G BprlTaR oo ERsiioh VoD, Cols IMARAENaB! egaiated membrane
[ I
protenﬁéJWith mg%rghhfmlﬁg%r@ﬂ d%%?ggﬁngrﬁd‘gh@%ﬂ r‘l;ﬂ%q{[ﬁ%?&ﬁ?bﬂlyclonal
antlboﬂtﬂsﬁieq!)dilldtmﬂwaf/‘lrﬁ@Oa(Lqu@wms peitismazed.i Mdlgcutansize gparkers are
SEQ |I.D IDNO2, SEQIDNO3, SEQID NO 4
lndlca%gloo l?%%%ftﬁg éﬂlg% bﬁa@“tﬁ scl osed. [00104] A kit
of parts for controlling and assaying entry of the
flavivirus in a cell is also disclosed, conprising the
flavivirus and at | east one anong the functionally
interfering agents here described and/ or agents
interfering with the integrin expression. [00105] The
flavivirus and the at |east - one anong the functionally
interfering agents are conprised in the kit
i ndependently in one or nore conpositions wherein each
is in a conposition together with a suitable vehicle
carrier or auxiliary agent. [00106] In particular, the
flavivirus and functionally_nterfering agents or
expression- interfering agents interfering with the
expression can be provided in the kits, with suitable
i nstructions and ot her necessary reagents, in order to



[00111] The vacci ne nay advantageously contain other

conponents, such as adjuvant, attenuated fl avivirus,

killed flavivirus or subunits thereof, and/or other

i mmunogeni ¢ nol ecul es against the flavivirus, in

particul ar against the envel ope protein of the

flavivirus. The manufacturing process and conponents
[0048)Fidhaei 8% |gihded Verd helprnmeseedtrfar Immumoﬂaoneucéndeoahﬂeconfocal

person_skilled in the art, and will not be di

MiCrOeEPRY.| FIRIGTEAWS indigpte Afie A Uookl3a rerpié%raﬁ éinstwl?tgsg eﬁ@ne the plasma
membtailad S B 8 iebuaifing, vor L obrate fn need of sueh 2

eat articul ar “humans, is disclosed. This

oosSEAIRE ST MM 1, CoTaEh bR on 2

sectidma:ruwsemenm of polén.s;@d vaaﬁcmoelapaherran el ctiengrrows indicate the
di scl osed herein m e adm ni stered by any suitable

105 '?Qﬁﬁ‘@mt“ﬁ'ﬂ% Rr Qi@'ﬂﬁ\?éﬁ? %mcﬁ"'rﬁh*ifﬁﬁ% obtheceslige amount of
the donmin 111 and other inmunogeni c conponents of the
[005Q] fogunecd shows nzubpaeld-latrdingef the 18804 proteins o cofo-sections of

vero Ll GG Rl £t 300 R AL B 1 0845 mombrane

proteindadicafeddiy &rrdys at thersitervf vitus bedchmenhe art. O her
nodes of adm nistration nay al so be enpl oyed, where

[005M ERJuFEd0 shiatl ATOPHEA oﬂdéfr‘orbléémétrh@mbfﬁné/pr%téiﬁ |ib?é-mcubated with
parenteral routes, i.e., intradernal l%t i ntranasal
at|

anti- 1@5 kDa M@ﬁoarﬁibpdle[so@ma]ﬂmmagedm te |t @‘dmtﬁeatehbceﬁéi (Lane 2).
Moledifill 158 IS 8 ABREP Byl rl JHBBPHEGH GG Palds.

non- Xl C se ) vaccl ne ni S ere

1005 184E aglient %ﬁc%vﬁﬁé'vieia%ﬂﬁt@ﬂ?@f%% RUB TR Bigling in vero
cells tp'i’é’—lrﬁ:fubﬁféd Vifitha faHetibRalObloakihp IRifedrih PIilsEdies OITR the x-axis, the
vacci nes |nclud|ng|act|ve agents. The specific _dose

conceniradipn refrfupctignati blagkipgt intasrinvantibasiesy is: shewme@nviheny-axis, the

percebfaGRL RG0! Uyl SRR AR BT A iz mteorn
B2, INTPEGTH Sinedftth BstaV's! INTBRARtélirRi befa Bhaubumiti eINTB4="thtegrin B4,
time and route of adm nistration, and the degree of

INTBy+ ttegrin 86, AbPHAVsolmtggrin «V) ALBHA WiRaF Integrin «VB3, ALPHA5/B5=
con geration to determ ne the appropriate
"“egﬂhﬁ%ﬁ protective dose for the patient. The

adm ni stration can be repeated at suitable intervals,
[0053] righea: 44845 ya dipgmm showingsthedahibision: elcash il Virus entry in Vero

cells Héa\ﬂc\ﬂbéfé% gﬂh ﬁfr{cﬂgnélnpﬁcxﬂ tﬁ’r?éggri Veqnvt\{ﬂgaletsh%n the x-axis the

avl vi rus f aVIV rus protein

concehtration of fanetictainaiblocking in$egilrsantibc’§d]e@3§cthoﬁm on the y-axis the
harnaéeutlcall effectlve amount _of an ag

per ceﬁf@ggtre wetlanyinivitig in @?t!‘)rﬁ‘gs\ﬁhPW"t AN TEd rrﬂﬂﬂ”‘?q?@“%fa"f'h‘éd*es against
I L
it BB GhR  NTB0hL ik B 4 bt

suburlite p@rd¢haskdr froreatarniconfUSA,f IMYBS2: umdnationhi amtibodies against
vert ebrate when the fIaV|V|rus exhi bits an envel

integrwr*aﬁta&ﬁ%@ﬁnyphgs%mnrﬁmta "HKGB'BWW&@U 1#4= monoclonal

oG85 BF TNFSER SR BpALANER GG o 55

ALPHAVE @horidiforRilvantiieaicar %bﬁin%t QHieg@mpW nﬂEPPEN (\ﬂBB%ﬁ monoclonal
acceptabl e carrier, vehrcle or auxiliary agent

[00117] The agent functlonally interfering mnth domai n
[1l of the flavivirus in the nmethods of treatnent and
phar maceuti cal conposition can be any agent
functionally interfering with domain Ill, able to
inhibit the entry of the flavivirus in the cell herein
di scl osed. Preferably, the agent is a functiona

bl ocki ng anti body agai nst dﬁpain I11, nost preferably
a functional bl ocking polyclonal antibody agai nst
domain 111, in particular nurine antibodies. Also

preferred is a conpetitive ligand of domain IIl, which



[00123] In view of the inhibitory effect on flavivirus

infection, the agent interfering wwth domain 111l of

the flavivirus envel ope protein will be useful not

only for therapeutic treatnment of virus infection, but

also for virus infection prophylaxis. [00124] A nethod

for diagnosing a flavivirus infection in a vertebrate
antibdéese pgaihbtelnteyinnd ¥83, | AP XS B5e ﬁioﬂbehﬁUéntitﬁdesSQ?amst Integrin

di scl osed. The method conprises: contacting a sanple
a5 Bbi ssue fromthe vertebrate with an agent able to bind

domain Ill1 of the envel ope protein of the virus, in
[005|4}5\‘thuxaj Haris an dmgra:boshovagguthetmﬂlbmn nofl lJ:hparaeslel Eamb hadlitis Virus

e suhbstanti al
entry it B cellsy FnPlerarploskia i Hf‘:&\ﬂ“ggd'eﬁn ndbie scpsis e integrin
bloclg?f{ae BeLs PR Rtedrin eﬁltfbbax‘p%’ 5h n h&iﬁé na)éié’fﬂ%' #Xinhibition in

avi vl rus- neurotensin co etec i ng
viruspeaﬁ'gnlsesmﬁwm hiNTEEntmbnasional aatlbmhewagﬂmst hiategrin f1; INTB2=
dentifier can be associated with the sanple tissue.
mongsigRal anligpdias against Hagrindia. idNTBRSFampnoclongt @ntibodies against
lntegﬁﬂlﬂé?é bufh’i‘éhn@ﬂg eec?froﬁ{’?hér“fcoln' l9§ﬂdlN'l?ﬁ—-cﬁgﬂ%lbﬁéiva%tlbodles
atur a |gan suc I'n n, 'a neu nsi n
aganmsicemtégnn pbeteei 31 subanit Aﬁiﬁehase:d ﬁomon$mtat i@rez Biotech, USA;

synt het i gand 00125] For exa
lNTﬁ%mﬂ@ﬁw %gfﬁléog'ﬁ[ﬁpﬁ@alﬂﬁfséfﬂ?@gﬂf* E& |¥NTBﬁe mogl@nal antibodies

agauf%} @?éﬁgﬁldfi?{:%{ Fg-ﬁ%w rﬁo%{%@gélh%@o% S %g[ag'lé\(elﬂta ?/; ALPHA

V/B3EE b Ad o N affbédied edgdinso Ategiil | a\p Rt %_WWWBS- monoclonal
Cy5-label led WNWV particles can be added for the

antlbodleem@msd)mtegﬁrt @b féxt ensi ve washing to renove
background noi se, the presence of W\V particles
[0055)Figlireg1 3 i3 4 biagramegiowingrthies effeetsofodinalbat deticrst dblatbp EDTA on

exa Jlyore ce |n an ELI SA pl ate reader
i < KA L S S edhrbh YRR EIEV) i Vero el
On thé‘fx%hé OfheCEOMRiehtratish BF émta&ﬁﬁf&émﬁﬁe SHANE AEYLads shows
'e to bind domain Il optional [y associ at ed or
percmag%mﬂﬂcaoiedfletshnfmtlbl!lent ifier, and one or nore

reagents able to detect the identifi er, is also
[0O56]iFamirestt js \akmagl'ram tshewa@eat cca'bpetltlve éxiltrg,d stiudyabanéslt Nile Virus

(WN%'H%Ea | ea gp@§t@ru\¢[ 3@%% lcgdp n %onc\/ero cells

pretré?aité@i vﬂ%dh i dnd%n@bnt the Q—%ﬁlsoﬁh@‘ébﬁmg%ﬁﬁ%eﬁﬁ&ld%b{.u@ed gare shown.

detect the identifier, can be independently include
On the yoms,othme@eotag@oseducbns afheires infeetion is shownpRGEd= RGE-

pept 956 (] ER L R S U b 1<

lamlnﬁﬁTmﬂ@NBlLﬂ_ﬁ&CﬁfondmﬂnSH@ﬁémi:eH@pm@Sl tion to be
associated with the agent able to bind the domain or

e
00STEhr 18, S SRR SrkPORRIARE S, BT and 10505
plasmalmenibiraee glyaoproteir (B) ihi\ddroeeliy by imensefiusdscehes staming.
the art. OQther conpositions and/ or conponents that may
[0058)Figbivé t1ek§mw$r»@sum§6f béné '%ﬂelkd:ihg zw%tégm g3 subunlts aV (B) and
Identifiable by a person skilled in the art. 29]
B3 (DhirsVdern mllagmmptared teecondrbl far m\ét(A):and\/BGt(&);ersemmbéthe subunits
tissue or line is susceptible to flavivirus
is shqwp {m@HnP@’Qﬂ?g@QS‘? AINPGnpri si ng contacting a cell
with an identifier for the presence or expression of
an integrin, neurotensin receptor and or ATPase to be
associated with the presence or expression of an
integrin, neurotensin receptor and or ATPase, and
detecting the presence of the identifier associated to
presence or expression of an integrin, neurotensin

receptor and/or ATP-ase in ipe cell. [00130] For
exanpl e, an approach to detect whether a sanple tissue
or cell line is susceptible to flavivirus infection

can be that of detecting the presence or expression of



[00135] Methods, kits, vaccine and pharnmaceutica
conpositions disclosed herein are particularly used
when the flavivirus is a nmenber of the Japanese
encephalitis seroconpl ex, preferably West N le Virus,
Japanese Encephalitis virus, West Valley or a virus
such as Dengue and Kunjin virus. Preferably, the
[0059FTigwer £ i & GiagrarmSABWingeihe, efisdtspel davertkajulatdonéfBiegrin oV and
bei n [00136] A person skilled in the art can
p3 SUEEW?S tpythmtaw of WY infosMegeescellsi @nngaxis canieentiadion of istRNA used

i oBldd SR B0 e Rhge SRS O Bl B ke iNaipha vi=
lntegﬁﬁramhatvoguwm PERfiGH i1, Wﬂ;ﬁha@miﬁtbgﬁﬁ %lbl%‘ \safsdmuﬂut region 2,
onposi tions herein di scl osed. 0|n used herein,

INTBs’iﬂe lntegRn ket ibadynitiggioe 1alNHB Z:I-o mgr@r beterdsubyait region 2,

GAPRI GOE AU ShAERBR s ARBSIdsET, e, El cuent

rooedbiate 18B03, ST B Bhint SRS 3 oy SFRRSHAF aphhodlS againe

ATPa6e0nSRE x-a) AR @Rabodias 'a@ﬁﬁis?ﬂ*ae”@é é&w@%r@téﬁ@@r@}hducated On
any technique 't hat provi des for productlon

the yaais.bibeyperseriage gedygtiaro af |Vﬁu%)l§£ltWelISI inficatede MRB‘& monoclonal

anto B ARG TSy e RPURSE S YDA AFEEE Bolytna

antibodies ustgaitstt pRsman eherhbrarice ATRasthbetay EubdmﬁHAHWhm Ghienoclonal
of. Kohler and MIsteip, (1975, Nature 256: 495- 497: and
antibegiep gaistnalasera AngmBraneoyATRase Rlphan ssbe@h ATPA2="polycional

onio Q1B VI SHB ORI gE s skl CHTYPR B0 oncsona

antibadies @@amzecamm) ditaridopyrieliEBvedeptbori dipiva, deWRﬁﬁé: monaoclonal

antibélcﬁo 8s aﬁ%;«ms |%EHC||§T| %fl’ygt?gﬁ)yﬁ{g?n%ak%énr}#bgg. esY@S%@%E%C:ermonoclonal

antibciiés Bgaivisf VADPRSYE B, VATPRBERL mbﬂoérbﬁaladﬂnbbaaést ainst VATPase.
recogni ze the antigen of interest, are included as

[1Q0; [

006 9P 008l O AN By Gpinodies agas

neurofgrsin cﬁemptmf an \&erangslis, (hlackl oPiuming sndoim Aé@'ﬂrmequeblastoma cells
ese Leg

(orey ¢l T tbtraRie. L8 a6ne SRl cule oot et s shown.
The yl&}s dfjwethelsardemageirédudtion dfeiras enfrp! ypepti de”, and

‘protein” refer to a polyner of amno acid resi dues

[0062]‘Figtlré‘t90 7] é‘Hfa?Hrﬁ%h@JWWgeWN\%oﬁgﬁhm 4l ingr@trféu%tehgﬁ receptor

produc efinition enco ses
with its| najuned figantbin Adi'{zmeyrohhstomamﬂﬁ @ndheheaak:s kihe concentration of

neurolghiels nfRite oL eins et T B Gb oarL ALY &5 §ho8hi he y-axis

showsTpéwcfahfa@bl@iﬁiﬁuts@ﬁ@ﬂvﬁtﬁs ehity. exanpl e, glycosylation,
acetyl ation, phosphorylation and the I|ike.

[0063friglid 21 shivis irhREnbtides B PR SlperfbR/AEd . AH?@ ckfls ), and in
fied protein inc Ing protefn conpris
A172 gells bansfected withqSilkeneasiRNAI néumnatmseo&ptarr(s) original
sequence, such as del etions, additions and
[0064}Fibate 22t slows resultod @aNéb@rmrBIbﬂmg aainetiaoms V\Iltlhe monocional
esireq ac)tl\ As used herei

ity. . [0014 :
antibodies aams A} Eribisin 67 WALV SBAJE) ntiis hveald, e el sate where
e y.ReRi.i =
doma%@@kﬁ\?%sp@%%ﬁégﬁﬂ aag( Ssg.%tied%clgfg tgggé@!ﬂfél%ﬁﬁrot ?’t‘Pl(AglIane1
honol ogous” to each other when the sequences exhibit :
at | east about 50%, preferably at |east about 70%
nore preferably at |east about 80% 85% preferably at
| east about 90% and nost preferably at | east about
95% 98% sequence simlarity over a defined | ength.of
t he nol ecul es. As used hereH], substantially
honol ogous al so refers to sequences show ng conpl ete
identity to the specified DNA or pol ypepti de sequence.
[00142] As used herein the term "agent functionally



i mrersed in ML99 supplenented with 10 % FCS. The

polarity of the cell nonolayers was nonitored by

nmeasuring the transepithelial electrical resistance

with mllicell-ERS apparatus. The net resistance of

the confluent cell nonolayers was maintai ned at 50-70

0.cnR as cal cul ated based on Bl au & Conpans (1995).

IBV mNeckeauapsial protein] Rined2£#Demgud irfected witdlatoalls egbatey lane 3= buffer;

cco's nodified Eagle's nedi um suppl emented wit

tane 45 Wiimeslenianddans GmWeat Pie Mrie S GRANGTIR 67T (epls. (B) lane 1=
e mIace b _
1BV filedealSiordfdity aAri-0BaAer Sare S=Tploten: dihlarld 4 west Nile

virus imfactedywhdle okl Yisate. dddlesular sizei maketsdrenindivatéeson Mé teft side of
virus at a multiplicity of infection (M)1) of 10
the FWW??V."“”RWSM hr post infection (p.i.), the
super nat ant was harvested by centrifugation at 5000
[0063]5igure 231 5 @i dagesn shewing\iresullsi pluserapaldive inhihition of WNV and

NG; [ i Ty rhfiug v
DengfBGRE Bl Wi Sl @cospBians WAty BhveRBe bilt'I%on the xaxs,
concgntrationeof whibiter(s) Ve repdrieel) Guihe adaxio, pelgentag@Sivthibition of virus

sucrose ,cushion for further purification. Sucrose
entry I3 I9ROBRE- was centrifuged at 25,000 rpmfor 2.5 hours

at. 4 Cin a SW5 rotor. Finally, the purifjed virus .
[0066] Eiguge 2dshows_pyadyetioneef murineyeolyglonal antépdiag agaigstiecombinant

. - g[mq T , 0 j .
Dl pi?@am e ,qsﬁappe@%ﬁ%?gln%g%tgﬁsﬁlgﬁgééﬂgtsm- é%ﬁ mei lonal murine
antibadiesraraf lanee2s Dllif predeiniwiths ppe-apmuaizedmuese derzr Molezdilar size
b | ague ,assay, on Ver.o |1 s. and was found to be 9 x
markqsgite TIGatad 81 bhe)ofh sidagt he Cigbichy SGaWSr nat ant of
| nf e%t ed Vero cells were processed as descr.i bed

[00s7)Gighes 258 i Fidiagram: SRBWINgatesie ft Rfagve neyiialization; phWNV with
murin] PRl e et SR D plefh " QI s, various
gradeanoi didlicss uaed areampparted. [0 W] y-akis, perdcdntaye fishibifient of virus
inf tNi l.e vir envel ope (E) protein was a nonospecific
Intec 'ﬁ’gl'?/EeFQ?ﬁ@' anti body raised in rabbit. The secondary

anti body conjugated to Texas Red (TR) was purchased.

Fi fteen-nanonmeter Protein-A colloidal gold was al so

Jpurchased_for_antibody detection. [00148] Pol ycl onal
Detal&@mwsorag&mﬁspmlesqm kDa and WAV envel ope DI I |

rotein have been produced according to the follow ng.

[00685)'&& method dar sratratingdheremey pf @ Bavivipys into\&celldel described. In

. QO | ope r plei eXCj om.th .
perc "R, SEELPREpBAAA, o e hotfoai bt oo geptors whi
mediatéaninrathefRiviiruadhtotpeicel Q agen, USA) at a

concentration 3 pg of protein per 30 pl of adjuvant.
[oossj'ghethewtqtﬁw 25 NHViRiths reodpitie, SgiCRale beBRYSIRE to surprisingly

_BALB/c mce five tinmes subcutaneously at 14-day

mediate,eairy af 8 wide numbee ohflayvigises| using diverse pragesseistterentercthe host

cel, <485 8RR Tsid BB S RS Bt SR Beehown to

mediaté ahey Zthyomethei 88l ofiflahivitBSes 'Béﬂbr%\iélig fibale Japanese Encephalitis

I mmunogl obul i ns were stored at - Sera were tested
Serocgiplexstiar pamticuler | WestidNilsc Minis, 18t kowis pernephalitisanMurray Valley

ELcity : . " )
encepBRRF, o WilPasthe Wi e Rt ichs Bud 35 Tl BRe lRin.
preparation [00149] The plasnma nenbrane proteins are
prepared as descri bed by Mrtinez-Barrage and de
Angel (2001) and Sal as-Benito and del Angel (1997).
The integrity of extracted nmenbrane proteins was
determined by el ectron m croscopy as described by
At ki nson and Sunmers (1971). The concentration of the
protein was determ ned by qiuﬁord assay wth bovine
serum al bumin (BSA) as the Standard. Approxi mately 800
pg of proteins were obtained. The nenbrane protein
preparation was aliquoted and stored at -20 C. Exanple



[00153] Treatnment with glycosi dases, sodi um peri odate

and | ectins was nade to investigate possible

i nvol venent of carbohydrate noieties on the plasna

menbrane for West Nile Virus. In particular, |lectins

(highly specific carbohydrate binding nol ecul es) are

w dely used to determ ne the nature of carbohydrates
[0070}Additicedily,NtHe Grtivity ©F aptediing NAS TROUMIOS fdckpites didclosed herein

al., 1986). Vero cells were then incubated with
appliee ¢ prvide range of pal systgasminglding Prain cellpi and 1 agide sumber of

" ' [ A
orgarhSoielitry RhebrateR R PSP s dues on
' d,al . . [ utini whjch hinds .
too7 {fteBHEE (v ARE i9eBE O BEAARIE Ricbtor iR g eries of
expelimeHs @iénsively d8daHedlinghe BRaMBRsAnaicioRGNCal s were
used at concentrations known to be _effectlve in
[0072&%31 Etﬁmeglahfllﬁ ﬁ_ﬂ&f eritls SHeXBErifBAKD déf,éﬁb%‘i%gg gﬁ@ EXSMpRRY to 9, the

Sk
one, '1992; RanpbsCastaneda et a
recepdan bas been tfisstddentified asgqirptease wenstive ighecopBaieinayiiim complex N-

ko gl PR M) T BBLESRE et rombrane. 1
; r i : j , AN iWal

i STSIOS S DS UeSe SRl o

exampjec®lusi on nmet hod. The nunber of viable cells after

treatnments was not significantly different from
[007 3] nThes ekpetinhentsthravie) beambaried ot @M1¥8lo Eelipuard NPA eslls. Both are

B th ff. hol i t .
cells [ B GS 6 RlosP RS Bl WS e h @R 58 s pumodel for
flaviviise¥e lr\were\e}i\gl@ iPAGrobR MHIEG e The alid %éoél’t%éég]n Fﬁ@d 8¢kl Il system

to all ow st Nile virus infection.

to isojpde the:tgcgptor fesWNG N2#Ryima inousegdarived Araiesaliine: adéch has been

uscd S, AGFRATE VP Bl PR LRI s show wopiom

brain tellludtrirmginfattibhén pfadsivalsi ve yiel ds of West Nile virus.
Vero cells were also treated with a panel of proteases
[0074pIesh Nife virdsd i QPditicifar Bfe BHfafdhdOLtrainOtiRASB8en used in these
Pretreatment of Vero cells with proteases exhibited a .
experiaentgeV\esh bile Aitusi has hean usedas wgepragentativerai she flayiyirus and in
_ . ot o ! 1
pertcP 31 oo a1 BBLERBIB L 3RGHS RncRPlhiil SEompie rou.
Otheriflakviviruses of {heplapaxesa Eplcgphalilis| Ssrocorplexrgroop tindlodingfkunjin as

West Nile virys infection. Therefore, these results
well as':‘hfi%"f’wst’}?é Lileé?nsumsa.to BHER SreYP.nBich: 8% dengugowereplso used to

Ni is . . . ' t ..
extend e bt otk e hafuRAGRRP B HRe ravvis
familydenonstrate the effects of treatnent wth heparinases,
gl ycosi dases and sodi um peri odate. Wth reference to
[007 5] Epsa réxpatin®ents extergiele tiesofibeal ¢l dxamples hpandnasesonfirm the
o effect gn the entry of West Nile virus. This

as, n ]} y . LS . . .
105K$%§M09Pm%m'ﬁﬁtt"mé fo agippriecrrigr ior WeslNileand othes ruiyisuses, in

. Sj [ - | | . . .
paricish Siodt b e B RSE°E b8 QM 90 G5 i St Love
encepbatlitis, mey yalbsy Eageptlhal'misdaam{qaimmdédgw ﬁhdﬁ‘kmﬁin. In particular in

. rolyzes N-1ink I gossachari des w annose ,
view CQ%{E%% Siah &'%ﬁeﬁﬁgﬁépf%ﬁcé%% ?orr%ypﬁ%\ﬂm@ey)bq%@wag to the

o L abi bt TP S i

Mlavivige el R Shpectoh O etioufar, YEesprol sty e Aliiifiling an £
pretreatnment of cells wth sodium periodate al so
substantially reduced the binding ability of the cells
for West Nile virus. Sodi um peri odate works by
oxi di zing cell surface carbohydrate residues, but
wi thout altering protein or lipid epitopes. As for
0- gl ycosi dase, a-fucosidaselgnd Heparinase | and 111
treatnments, these enzynes had mininmal effect on Wst
Nile virus infection. In this series of glycosidase
treatnments, protease inhibitors cocktails were



el ectrophoretically transferred onto a nitrocellul ose

menbrane using a Western Blotting transfer apparatus

for 3 hours at 4 C. The nitrocellul ose nmenbrane was

soaked overnight in a mlk buffer (5%skimmlk and

0.5% BSA) to bl ock non-specific binding sites and to

allow re-naturation of the separated proteins. The
proteffE sabaRaAtiaRs homtiegoud td tﬁ’@%(gﬂmt@ﬁ of 2E®ensbst of the Japanese

i ncubated sequentially with (a) the purified West N le
Serowma@xam@p@uga agyedewdevasandgivkdorneris xperied at 4 C

(b) nono-specific polyclonal antibodi es agai nst \West

[0076]|Fluaher analysia vé ti d0piKDa eretefrohas] comfirmest Ioeatloo Qfdhe receptor on

the niq?ﬁl%%ﬁ% ﬁl{ﬁtg %y%rgda ﬁ&féﬁf @xghttq%?e@egg}{)lg in n\ﬁm (teQampIe 13).

In paffidulgrefurtier 2kpbrimhts asyayPat flauddrusesRng ﬁmiblﬁtﬁ) @efubRciag of the
rocki ng platform and nmenbranes were washed three tinmes

105Kwatm0&lmvagﬂ|\hrglsﬁaverav Rrotgin Binding Aseaysvideserbeshin examples 11 to

17, +ele okl e G BEEBCER o Ol B e eLiipfodtit receptor

' actnvn%‘kﬁﬁu%gﬂ%ﬁemﬁh@m rs@bAARSoPESr tﬁdnt@ve.lnacﬁmg was
tected byt d|t|on of substrate, "nitroblue

t Lo
too773 L PRRRYEH it b e B le A31aL 7 REENRY ' sipificant
ability of plntdgrmg ’mcaob(mi Jrecéiors6 8dr ﬂa\IIOEusﬁBa wheneinwagbunits have an
. det ect The ¢ rres ond| 05- kDa .pl a rane .
indepgREe: AP G PPeaPld OTas St T8 AT apes Aicularly
ST S| PETICOSAR0 410, (B o
Howevanafmtt&ueﬁ' icienQy é&pebtainEdevizar bafbrsubdpily are pnesem.lr e was

used to i mmuni ze BALB/C mce five tinmes subcutaneously
[0078)Théde denults Maveviden obhiitel BeVerovnesis amd IN2gt e@llslﬂ-lcﬂ'&)@r since
after the | ast. booster. Muse sera were &url fied us

i"tengLsoW& ‘F’ﬁ%!e%%ﬁ'ﬁ mges fyaes of €gbs. dRclKding Riam eglls) cgjz\@gtebr agfes and
snco SN BL, i SEculF QYRS HELE SobT TR PGS, NRER of ot
mamrdalsemchcas horses lendpnesans; esawell spextlnen wirteprates such lasdwds the

sop 35 PRA s 95 R4 5 B Sl

oSS58 o Bt A BT G W
been &E?\S“*féﬁ?@gﬁgmﬁﬁfgiﬁé?ﬁﬁ@ﬁ?*s‘éa?é*ﬂﬁ%e?‘g@"&*’e%?%@z

d t
1o0so PRERREC % (PSS 8ph U RS il ¥ cgent e

functisratly intenidrés with lﬁtégglnr&ffecﬂaﬁﬂamvir@enhvsmﬁm hustl gell. lparticular,
ion

agenty sihig. ko TERGE WIS Lo dGHBN a6 She EIAEhimedk JPmain of e integrn

carried out. In
are fuggfjﬁr@élgmtéﬁé ﬁ@hg@ ﬁ%gg’}ﬂ“@ geoo mM NaCl) and

[0081@1%&#@@5%“19&? ﬁg%‘@&[i %8%] e?@é@é{%am%f thrlg'elhf;egrlhrfﬂﬁctionahty In

particplant mt&rﬁannﬁxagahts ﬁaleﬁbOﬂmaﬁmallyemhi‘mmntegnnmrﬁuchnas functlona!
r ot ej ns 400166 To affirmthe results of enzynes

bEOCk'Bﬁ efinhadigs andmermpedtive HB&BF‘S-V@F ® esidered pQS’r tb@d & ,ﬁunctlonally

; wRke al so perforned on
'"te”%ﬁgs%ﬁ%%ﬁgﬁ@gﬂﬁ?w extr act S t hat were treated
wi th protease (papain). [00167] After papain treatnent
of both vero and N2A cells, ‘the nenbrane proteins were
i sol ated and prepared and VOPBAs were perforned
according to the procedure described in exanple 2.
[00168] The results are shown in Figure 3. WN virus
bi nding to the nmenbrane proteins of both Vero and N2A
cells after papain treatnen; at the concentration of
50 nnit/mL is abolished (L hes 2 & 4 respectively) as
conpared to that of the untreated cells (Lanes 1 & 3
respectively). These results confirmthat the receptor



[00173] In particular, VOPBAs were al so perforned on

pl asma nenbrane protein extracts (obtained with the

procedure reported in exanple 4) that were treated

wi th gl ycosi dases (Endogl ycosi dase H, a-nmannosi dase

and O-gl ycosi dase), sodium periodate and | ectins.

[00174] After each treatnent, nenbrane proteins were
[0082]5erémmlyamb furctionally EockivPRfibodist arargdhetmal dimodies, in

to the procedures described 1n exanple 2. [00175]

partigyday againgd the f8s KRagpretaindhe intggen sHbwtsi oV, Hi 3y wVds aaVpS.

to 5C. Figure 5A shows the results of glycosidase
[0083]ﬁ'é1&tmm@:tlaé ligantbican ebem oatirakligand, buchdas goméxavmle fibronecitin,

v s SANED EbSh o SR Sl s or chemcaly
syntheb2Ba peptids thik afd @Jo%ién(érﬁﬁ@sto%é‘ﬁﬁdmg @gﬂﬁ"ﬁ the integrin, which

menbr ane pr oteln extracts, when corrpare
ligand, sen de identifiathrad enamudactures Iqwerwareem ISISl“ed Lrathe artahased on the

mforr%péé} ﬁ@ k@egfr#?ﬂe:p%%{r %}Pi%gfl@ ‘i ns 0( %Ie%/goi |e:j|a§ e_ Lane

10084 pREabes sfigh A% Repfin. eoSsBRERIHG of BYHGNSRITICe are also

cons:@@ﬁédcfuhétrdﬂ%ﬂ Y rRErfeiy agdrits bl RdhRit % r%ﬂﬁn&%all

r ecept or protein is neither nedi ated [ nke
I i)
vy 5555 8y AR G0 4 g T e

are npn-gytsitoxic tteﬁlsseitsyusenk inVigtsyistern. i partcthjandumrglomﬁy inhibitors of

o i G50 Bl SEr RN B AR Lo
and i u?éW@brhéaTﬁvﬂmAWéN@ﬁaQ@uﬁhlﬁ}? KodbReobi RfinNY cQEloheximide

st Nile virus to the "105- recept or protelns

abouty 10, pgialy deelyeasidase ﬁﬁnm nILLI‘éIFrénh Qﬂlwo@daw)o 11 am&INIT/ml;
ool SRR S PR

roosef e ESA  SSmbOE e SR e SRS S it block he
entry ATINWRPNIR 0 Wi/ Bl )i - th&on%éék tﬁhmfblﬁw RéEggtesu@é? 0.01-30

shows that binding of West e virus to the sodi um
pg/miRGDopeaptidea: r 881630 myhil; ErbeorpﬂatmelmmMS pofoludéittonactin:  0.01-40

normi G5 EE; ST RN CRnafioh? e b Td aismiipeasin: 0.01-40
pglmllqhg%glgégf a{r]e%lél éc‘ﬁn{h@.rfgrew foquar{"ﬂ{@ct?o\ﬂ g60GE &P Auring an

recepto pro el n conta

infectiontd bioakrthe eerm?/mfnlse wubseduep néwlwpmdul‘:@ds Mrﬂwprddm from entry.
or virus binding 0178] Therefore

The Ii?é&n%&%( &{;‘Be RSHBRIRLWER b RS fariat Iessi ) L litive binding

to theqeu? SO Um Ber | gg#a_c%ﬁrzﬁg%hﬁﬁgl t egpl ﬂosagég'?g%%quﬁcumhng the

ligandiwith teltsi cam lnd inibetrahge of aboutstoli todiong. t o t he 105- kDa
cell receptor protein (Figure 5C. Since

[0087FENd0m YeRFeRRS SoH1lfd eaniodiy Y %a.nﬁ hteGrinesiiifs, the effective
resi dues of N-linked oligosacchari des on gl ycopr ot ei ns

concegifatiensmebiig awnctional hhqkmg integyin u(aihihq/mtagrmmﬂaaa antibodies that
d Fi thi s furth
will bIBGE e &ich of FHRS, RIR vibe B b8 T (AR 3 AL Q028 gim! — 40

t [ ' :
ol ek SniRRIEE oo L SOIBINEIR Bbrd 3 HSHEACEuN b turng an
mfectmmeuhdobmmk the entry of the SliseRjuent newlygsibdgede vinie progesiy ffam entry.

presence of di-sulfide-linked bridges in the 105- KbDa

pl asma protein, plasma nmenbrane extracts according to

t he procedure reported in exanple 4, were also treated

wi th 5nmM of [ 3-nercapt oet hanol. [00180]

Interestingly, a faint 105-kDa band and a series of

protein bands rangi ng from g0 to 40- kDa wer e observed

after treatnment with p-nercaptoenthanol, followed by

VOPBA [Figure 6 - Lanes 2 (Vero cells) & 4 (N2A

cells)]. Lanes 1 and 3 are untreated sanples from Vero



Exanple 7: Western bl ot analysis [00184] For

anal ysis of the specificity of the anti-105-kDa

pol ycl onal anti bodi es, plasma nmenbrane proteins from
Vero cells were separated using SDS-pol yacryl am de ge
el ectrophoresis and transferred to nitrocell ul ose
nmenbrane (Biorad, USA). The Western bl ot procedure was

The @atibodids @ne preferhbhe ircobdtadnwith theiedlisNgor(&08a3t. 10Thein for effective
n incubgt ed overnight in the anti-105-kDa

bindBpotoutie SIS BBHI GAn Be presen iR oz dteh ch ooTRe temperature for
incuﬁéatméetbﬁtgﬁfig%@ ?)ﬂg%ﬁé& h bR 4@{ of BB8HT 4°CRAFHIONS

alnln

oos 5 RSP FRLBL RS BhSFRLR A SRS S gresion of
the ifteyfiR ara'8blbad Lfies the r@n(r&’%ﬂhe ﬁékﬁ?a[ﬁﬂ rnﬁ?@@ Oll'fo%t gélg shown
in Figure 7. The rmurine’ pol ycl onal gener at ed
r Ooppe AW :
000y gty PENERZSAUT 1 BN, ACYRELRERR iy ot i
inhibl.‘ailomoraarﬂ'@ﬁcemegtmésﬂch expresgipnwhot exaropleaadsileneeeor preferably a

short7| Vlﬁ&ff&&%ﬁgﬁ]ﬂg (ﬁ{gt?%bm é%&rg% Pr}eygg crnr\lf\ggggilgglrs%lavivirus
actlv%ﬁf bé'lﬁhff)ﬁéd tOel QaekistinfdtdringSLBP R eRpres8ibA Jdi'tRBintegrin are

cells. Exanple 3: Indirect | nmunof | uorescence
identifighleo byl a metsars slgfigd [indhecart mseét@r therdnformpation provided in the

i: on of the 105-kDa proteins on Vero cells,
presérﬁ%%hh@f&'gr escence assays were carried out. To

tor prote

to0s e ket ' #5085 pesuans; FaoFan Alq ey s s "o aliScted by

admihigtratied biian ggémcmwn@ﬂéﬁhgdwm fle REtidiRlity of an ATPase in
sectionin | aser scanni ng conf ocal m Cr oScopy were

the call.<lp ragtiey q@'d%élﬁ-rﬁﬁlﬁ aﬁemer@mblaer@m insludetaut\ase aotiiotied to the
r
plasrih AR 280aekly NIPRSLE" ! B0 EUYRE8) e vacuo
ATPdsasdhat earabedocalized tofthé fmasrhasnmnbmmr@memll ds0thSiflembrane of
no or escence m croscopy, cell nonol ayers
endowglrceveg%@qﬁiygwea ips or 0.4 i.tm porous support
rane inserts. The subsequent procedure is simlar

[0091t] EUBﬁs&nanSerfﬁréw Agetds.can sghgrmeeoy inhibitdthgrAHiage functionality.
i oo cHirtly B5erR8 ot OBy KRBALNS RBl 8, KiRbes. suen oo

functional) blocking uaytibedieseamh damypetitive igeainds, aild @xanq:xbesmﬁ gunctionally

wer e Vi r sca confocal inverted
mterf%ﬁfmg%ﬁ%aglegseén%fﬁw Sndimor “543 nm for TR
i mer si on obj ectives. [00188] Results are

[00923'8(5%1%%'3!%! the fhectiprallyfdocking jepib @@% aredagtmlowoa@d polyclonal

e oSS Bl PRl I g moane

as wellredi Vek:'lfPasesuh dnbbmasstmwrethaTbush aatibodigparaparticularly effective

zation for c surface nol ecul es.
in '"h'JBB ’Vl’fﬂﬁﬁg iﬂh per nneabi | i zation, the

i ne pol ycl onal antl bodi es agai nst the 105- k_Da_
[0093]>TBQ sompetifive ligand) capdee ﬁ aaturaa ligandher gl synthetieeligandesuch as

chemi@:ﬁ }%‘Q’ﬁ?hgs ﬁl g%t'rdegg:w r%f c@ﬁé%ﬁé@%& & %ﬂ&cﬁ ms%g&)ns in the
ATPaQ@,I whieh icah beeiibstifledesrd ﬁ@ﬂﬁéctunbh&iyea Wwasoh $KilsY irethe! art based
ession of the 105- kDa _proteins at the apical

on th%‘ﬂf‘ﬁﬁ%@%?’%‘ﬂ%&”éﬂe%ﬁ% applieati®ner al surface (Figure
8B). This result could explain for the preferenti al
entry of West Nile virus through the apical surface of
the polarized Vero C1008 cells as illustrated in a
previ ous study (Chu and Ng, 2002). Exanple 9:
Cryo- I mmunol abel linci El ectron M croscopy [00190] To
confirmthe results of exarrPJ,e 8,
cryo-i mmuno-| abel l'ing el ectron m croscopy al so was
carried out. [00191] Vero cells were incubated with
West Nile virus (M1 = 100) at 4C for 30 minutes to



proteins as defined by the 10 nnn gold particles -
(arrows) at the plasma nenbrane. The use of

i mmuno-cryo el ectron mcroscopy reveal ed the specific
bi nding of West Nile virus to the 105-kDa cel

receptor protein. Exanple 10: Inhibition of binding of
West Nile virus to nmenbrane cells by receptor protein

[oosgwdmh@trahoraaf ahegeatthat fRESHAIlY intirlerdd With @f ndlirB&inkth receptor
st Nile virus to nenbrane cells by 105-KDa

aﬁGCErf!ﬁV&ers\m%ryﬂ@éia% host erdhis sijsiggsed; Neueotensin bessriorsvarerpresent in
the bFel?ﬁ %1918 %a%nfgs%gli tp?cﬁ%hb hod wﬁﬁﬂve@qﬂme gr@g;@on.

wer e and” prepare

l°°9ﬁ3§ﬁ»§@%§v R releteS Gne SitARel Frinib Toe prurotensin

functiphality nirH pakticQrar OfntéMeinkOg&his 4110161 findinal dhigbit & neurotensin
t he separated nenbrane proteins through VOPBA al so

Tecepitﬁfeﬁéﬁi! ag fumetiopeh blogkingfanibediesjangd gampgiitiveiligands,1are examples
of funkialfinteHelity 286 Af e REEMTCHe By MaRWER Y oo '

rooeh BEltn . R GAE 5B A pARGRSER 559 bolvina

antibobfes, dilréot)ed/ | ihYsarfbdaptdtpiingt| ths edxtracell@aefortion of the neurotensin
f1avi viruses. Exanpl e 11: Inhibition of st Nile

recep{@ly us i nfection by receptor protein pol ycl onal
ant i bodi es L00197] This set of experinments was

[00971M0r¢ espesiiically the: dnvantersi showethaht irb partissilarg admpetitivee natural

ioanch S8 b 57 IADAed B POlTaabbnL GRb e ey o o

virus mstee Exanplaeldoul B OfRePEOnPetitve ligardd firovantiobediipete with
alnst the cell receptor protein would prevent virus

neuroaimry orneyHetspsinggeeRfeh cansisef afer exampler MeveamedifdN 8 bromo-
CAMPf 'IBﬁ'ItX AR RedKkbiN SR @%ﬁmﬁgﬁ tﬁ% %@E@drﬂ%«# { %fth MelPotensin for the

el mmune serur or the | onal
neurotmlswbmatepk:rf(ﬁhl & Buouney 4093)] whichhhteeexpentado@tinhibit thelehsry of the
were washed thrice with PBS and infected with West
virus. Nile virus, Kunjin virus (a flavivirus in the sane

Vst Nil De t he
[OOQBfﬁgg%r o R_?Z'I?IV ,ﬁpgndl g%; Vé!;éj S%ﬁ)@ @Q%tuhgpéﬁ?p%nd t§ugl as chemically

synthd¥¥Zdd° éptlcﬁéép{ﬂgf‘??@%ﬁng!érﬁ&ﬂh e fHerFHIﬁdi gfr%pfq%d n°file! Seurotensin

were processed for plague assays. For c
receptpurbtsoeln tmmeam)dqudsma!dbeedenﬁled ami)emlra.daamdd by a person
ults re

. r.el at T i nfection e
skillec i, 3ftiapf on e iR pIAIFoRtea R g Blssent AppiBeRoen
fectjvjt relmmneseraatthefllvmn
[0099ﬁlthelug;e(e§%§{ \élsc%su}/e Brov;des a further method for interefering %vsth flavivirus
entry. According to this further method, domain !l in the envelope protein of the

flavivirus has been found to bind the flavivirus receptor in the host cell.

[00100] Experiments of competitive binding between the domain Ill of the virus
envelope protein, expressed in soluble form and West Nile and dengue viruses,
extensively reported in Example 22, show that the domain Il of the envelope protein is
the attachment domain of the envelope protein for the receptor protein in the cell.
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1:10 1:100 1:1000 W 0.25 0.56 0.15 0.85 0.20 0.50
Kunjin 0.35 0.22 0.28 0.60 0.32 0.68 Polio 0.95
0.25 0.89 0.87 0.88 0.75 Log unit inhibition of
infectivity by anti-105 kDa Menbrane

[00101] Therefore, administration of an agent that functionally interferes with domain IlI
of the envelope protein also affects flavivirus entry in the host cell. The agent
functionally interfering with the domain il activity can enhance or inhibit the functionality
of domain Ill. Preferably, the functionally interfering agent is able to inhibit the
functionality of domain Ili. In particular, agents such as a competitive ligand of domain
ill or an antibody against domain {li, are functionally interfering agent able to inhibit the

functionality of the domain ill.

[00102] In particular, the competitive ligand can be a compelitive natural ligand of
domain Il such as an integrin, and more specifically an integrin comprising at least one
of oV and B3 integrin subunits, preferably an integrin comprising both subunits oV and
B3. The competitive natural ligand can be also a neurotensin receptor or an ATPase,
preferably an F-ATPase or V-ATPase or a molecule substantially homologous thereto.
The competitive ligand can also be a synthetic ligand, such as chemically synthesized
peptides that are complementary to domain lll or the binding region in the integrin or
neurotensin or ATPase, which can be identified and manufactured by a person skilled in
the art based on the information provided in the present application. The antibody
against the domain Il is preferably a polyclonal antibody against domain IlI, most

preferably a functional blocking polyclonal antibody against domain I

[00103] An antibody against a membrane 105KDa polypeptide having a sequence
substantially homologous to SEQ ID NO:1, SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO: 4

and SEQ ID NO:5 is also here disclosed.

[00104] A kit of parts for controliing and assaying entry of the flavivirus in a cell is also
disclosed, comprising the flavivirus and at least one among the functionally interfering

agents here described and/or agents interfering with the integrin expression.

[00105] The flavivirus and the at least one among the functionally interfering agents are
comprised in the kit independently in one or more compositions wherein each is in a

composition together with a suitable vehicle carrier or auxiliary agent.

[00106] in particular, the flavivirus and functionally interfering agents or expression-

interfering agents interfering with the expression can be provided in the kits, with
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Protein at the following dilutions. 1:10 1:100 1:1000
W 6.5 0.80 4.5 0.45 0.6 0.50 Kunjin 4.0 0.35 2.8
0.60 0.35 0.20 Polio 0.85 0.90 0.90 0.55

suitable instructions and -other necessary reagents, in order to perform the methods
here disclosed. The kit will normally contain the compositions in separate containers.
Instructions, for example written or audio instructions, on paper or electronic support
such as tapes or CD-ROMs, for carrying out the assay, will usually be included in the
kit. The kit can also contain, depending on the particular method used, other packaged

reagents and materials (i.e. wash buffers and the like).

[00107] Further details concerning the identification of the suitable carrier agent or
auxiliary agent of the compositions, and generally manufacturing and packaging of the
kit, can be identified by the person skilled in the art upon reading of the present

disclosure.

[00108] A method for inducing immunity to a flavivirus in a vertebrate susceptible to
infection to the flavivirus is also disclosed. In particular, the method is effective for
immunizing against infection to a flavivirus having an envelope protein comprising the
domain Ill and comprises administering an immunogenic effective amount of an amino
acidic molecule comprising a domain Il of the envelope protein of the flavivirus.
Preferably, the domain Ill comprises a portion having a sequence substantially
homologous to SEQ ID NO: 19 or SEQ ID NO: 21.

[00109] Accordingly, also a vaccine for flavivirus infection is disclosed, comprising, as
an active agent, a polypeptide comprising domain lll of the envelope protein of the
flavivirus. When the flavivirus is West Nile Virus, the polypeptide preferably comprise a
portion having a sequence substantially homologous to SEQ ID NO: 19 or SEQ ID NO:
21. ' '

[00110] Also a DNA vaccine comprising as an active agent a vector wherein the domain
Il sequence has been disclosed, in particular an adenovirus replication defective vector
is expected to be effective, as weli as a chimera peptide vaccine against a flavivirus
comprising as an active agent a chemically synthesized peptide of the flavivirus
envelope domain Il region, in ‘particular when the flavivirus is West Nile Virus or

dengue.
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0.75 0.20 [00200] The entry of West Nile and kunjin
virus was strongly inhibited, while preimune sera did
not cause any inhibition. In contrast, the entry of
poliovirus, a non-related picornavirus, was not
affected in the presence of the 105-kDa protein

anti body. [00201] These results therefore strongly

[001$1Pies Vatdine ariycadisintycbhsly doheaid 0fhdt Rengonenny, elieh s adjuvant,
is the receptor for West Nile virus. Additionally

attenyptadk flavidirug killad flansiusraros dnaits - beesal, andlqsc@theg immunogenic
molofFeS, e Hie TVl 1P VAT, bRErST MY b, grotein of e

flavmilapa'ﬁle&s mammtamhliﬂg picseseand coppereststigbeupciuded h1 ﬁu& vaccine are
Murray Val hey enc phal it

nce hallt
k"°Wﬁ$ Lﬂ\ﬂl"r E%@@ lf’é’ i thhe, areand el gokbe d 320' '@éﬁ@héeta"
3 and ue V|rus4 m ght also utilize this
[0011215Nﬁ@@ m@thodr@gt@ﬁﬂag agiayidiug lﬂfﬂCﬂ@mf‘r ¢ Verebrate ¢t need of such a
I 0
treatfiEhi, 1y parEARF 1 Errhe. bABGRIHRN Fnié R c8BrER papistering to a
subjedeirendedof sxfcht treato@int an dorpinotogically @ffecliveodosd abihe vaccine here
nenprane extracts fromcells of several species,
disclesedh udi ng vertebrates, utilizing a West Nile virus

anti body and/or the ceI | receptor_ protein antibody is )
[001 '@]ﬂa@t accinedineipsed hetgiit may hepaqypiniereddnsany mjtaﬁ% route, which
dellvépscgnam“ﬂHHE%?ectle Ql’%ﬁﬁfnd?etﬂg otdﬁ?augeilll J@%ﬂ%&r immunogenic
n's present ese gro can b
comp@néhtsvof\the lvaccu'fe m@thesstﬁ]mmn letqm' oﬁ/adinmgtmma rodittee vaccine, such

rotel f erent | anes, ar at ed
as, 1 xarig R REE AR Pl MEIAMAPCUIRT JORIE 9ot SHBRRAIGOUS route, are
identifBHRI B8 peTresn @kméeqﬁlthyIaﬂse)tﬁsrfﬁicﬁfé%%faécﬁninwé@eherﬁay also be
sequentially w urifred West e virus
empleysidy whewe Hesierh ssipb @sfora! agninistiajion ga viasethehparenteral routes, i.e.,

- t h tected b d

inradg B AR %38?%‘@9"3’8%33@,35 ed wi tyhsgfﬁgu e

o BRI S R B S e Grpive o
non-t6%i¢ ideRe hfaih RrcRinePebhaVaémiriS@rdd ST HéDép;E’rbﬁhﬁté“lmmunoprotectwe

anti body. Exenplary incubation of separated nenbrane
and rmrbtcmlmgnwwﬁ qfrienaciive sgentm iantheanacdioeliare iat the range of the

I 0 n
effecte' dhichliss ot nen R, effvetfiondlcl@hes e fie ARuliE gpats. The
specifiodpsg vl for &lspatifia! patienp ik bbaleisenined vﬁtrﬂréfetdn@@ tefthe age,
1: 2000. The anti body bindi ng generated wi Il be hi

sex, apbgeneealthnaltiost Kisn patiotr Aeo, pihet imergistia aftest avi  other drugs

admlrﬁﬁgf‘éoe S w%!ltdsbcﬂgﬂlé}' AHd a{ié’ﬁ’cnfhé {im8'dndSREE Sisadmlr}lstratlon and
I ndi ca hat the cell ece tor proteins pre

the degreedsf prateptionftovis selghdf wil b§ halsembohademuon tb aletermine the

apPropBaeL BBy BSORHING B4 451 e AtiEL SHIR AVEINIGTJonL G be repeated
at suitiBhs iﬁ@éh,g!glﬁfnég%@é%r protein [00204] Pept| de
t he

sequenci ng of 5 KDa nenbr ane- associ at ed

[0011%* tﬁrgétgpﬁ'fgr erfqié rﬂa{\?ﬁnrﬁé‘ﬁnf{eﬁq&ﬂ érvegt%bf‘gl W Htth%mawwus

copro oW n r OCE 1sc ose
exhibitsn aSagaimustembIOpwB&)télﬁOé’(ﬁ}ﬁbné' he alrdmﬁamcuﬂlw also disclosed. A

sequences reported in the sequence listing as SEQ ID
NO 1, SEQIDNO 2, SEQIDNO 3, SEQID NO 4 and
SEQ I D NO 5, have been obtained as a result. These
sequences closely match to those of the integrin
superfamly after perform ng a database protein
honol ogy search in the databases Entrez Protein and
NCB!, follow ng procedures known to the person skilled
in the art. Therefore, the peptide sequenci ng shows
that the 105 KDa glycoprotegg bel ongs to the integrin
superfam ly. Exanple 14: 105-kda cell receptor
protein identity [00206] To determ ne the specific
integrin nolecule(s) or its (their) subunit of the



[00209] Therefore, the results obtained show that aV63

is the receptor nolecule for both West Nil e and

Japanese Encephalitis virus and that both the integrin

subunits of aV and 133 are required in binding to Wst

Nl e and Japanese Encephalitis virus. Exanple 15:

Rol e of divalent cations in the binding of WNV and JEV
phanh@6adiialipertLiverimyeitor el égemwmbhalgt mY@ﬁa'mg wvtﬁ the domain Il

phosphat e buffered saline H 7.4) and added wit
of thg ee&elompqueléqfrélmﬂwmwsmdmnmr@@s cont ai ni ng EDTA

(3-12 mMM). The cells were incubated with EDTA for 2 _
[00116]Ala0 a%ml’(armACeldicaf roenipositht iso wisclosieddhendd, ofor eiréatment of a

ed wth | ab partic and ass
favivf SfENER i 2 \erBbiecuben | e Tk, pRabls henvaione protein
compeRingoontdia2it). hane BRGMakUNRal Q;oﬁﬁbdsﬂibﬂ' YRkidsedt RBmprises a
speci fic binding of physiological Iigands to integrin.

pharmraeeisally pffectiveamewntehandigent inkeréatingowith domainolil of the envelope

profe@a’wl%’ %%.hgfm?‘%%ﬁh‘gﬁw AR cHfifr, YR30 5P ALl gt "

ot e B i P aéwar%ﬁa%&ftﬁ%h'@@msza gmethads

of trebtrﬂérﬁtdénd phhfhReutiBal d%ﬁﬁp&dlﬁorﬁb@n PROYY hfedt! fGHétﬁ)nJaﬁy interfering
Vero cells treated with EDTA did not Bl ock the binding

with demaisullk ehlede irhibit yhefentysef thel Bavivirugsin theeeef beeein disclosed.

Prefel:eﬁw\r’ﬁ]engg e v!gl funﬁ;g&irﬂ nﬁlofcr(?@e%[qﬁb%i) %@%gﬁ  dorgpin 1, most

prefel\ﬂsﬂy Ianlfl.mc’kienai bleb}klﬁ% ﬁmaﬂ éxglsbgﬁw%%nétl d@nalneﬂ t|In\/;e)art|cular
0 n

mu"nsrﬁym beﬁ%% 2@‘10 egem 15 %&Pﬂ%eggg% «wcl Af #omatshnﬁknwmch canbe a

compéf!t‘i\feoﬂ%}élq{gaﬂ 'ER‘E%Ils R Jﬂ%@ﬂﬂ%dl%lﬁ a'?r@és? torr]lleac';? Qidinits «V or

B3, mse’qplmf@reblyl thtiinggas oVEQ, bD}é\!frbteﬁsmﬁécéEl@r bDah@\'ﬁPdﬁ;ﬁ preferably
carried ouyt. I n particular Vero cells were.incubat ed

a F-AfiRaser a ef- é\fTPaéen Pesferrad iagents furctinnalio interferingraith domain Iil,

sie IbSPus bk HRLER LA ERIEGHFut ot ghomical

synthéMixed peEptides t&ﬁCafeocorﬂuplememhatyae&ﬂmmd [l or the binglirgntegion on the
hO&iﬁ] Res Its are shown in ure 14, Binding of
integrin; ¢ eE?Wﬁ’ Nsin tseptargndfof ﬁ\l aSﬁIQﬂVR@DE%t ide to

surface has results only in partial inhibition of
[0011ﬁké\tpmrm@ceufma§y ancepiablgrrarper, vabiclscorauxiliay agent as used herein

can A ) R B RS S BR R ot anc o

partlcmibﬂtioségb formddergred! THEVcorBpbsitien hﬁfy bR prepRired ¢ DaBONY forms for
endent gn the usage of ROD nptif on envel ope

admm,!ﬁtat'ennrdsmlﬁﬁhl%y a[maquklmm Hefrkt udi es have shown
many |igands and viruses can bind to integrin
[0011 9}{55@ @g@ghfurptlpnal{m@tqfﬁrmgcwlthqm b tdsf described above may be

acminf o o SR 55 ol A5 SR g

infectigityo'of thensius!t Fhts, SrRUbkSressibat “d@llaﬂﬂaé@.lﬂééll t{ve amount" as
Valley virus to cells is i ndependent of
used hereins tofsy r@&am@@xxﬁ butguffisieat amount of ihq)gnta\afalag@nt to provide
the debREa LisZhbbrYral Bfctilf. kOB ol veoprotein  [00215] To
conpare a Mita € results of experinents
reported |n exanples 14 to 16, cell surface staining
by i mmunof | uorescence assay was carried out with
ant i bodi es agai nst 105 KDa nenbrane protein and
integrin aV133, respectively. Vero cells were fixed
wi th met hanol and processed for i mmunofl uorescence
stai ning. For immunofl uorescence m croscopy, cel
nonol ayers were grown on cover slips and fixed with
col d absol ute nethanol for m n. Subsequent
procedure is simlar to that described in Chu & Ng
(2002). Anti bodi es against integrin aVf33 and 105 KDa
pl asma nenbrane gl ycoprotein were used as the primry



Exanpl e 18: Gene knockout and down regul ati on of

inteprin ave3 in Vero cells [00218] To further confirm

that integrin subunits aV and p3 are the receptor

nol ecul es for West Nile Virus, gene knockout by neans

of RNA intefering was carried out. Ten short gene

sequences fromthe full length integrin aV gene
[00120)dTienagerftSkeQctbedNBGerdn m@ﬁﬁetamhhatabdrds ﬂﬁm@ or in the form of a

seuncesfromthefull th integrin gene
precuggi Epmavhicthe peiive q@sntvﬁangb% épa\eecgcﬁtmoa Prefareqy is s derivative

of a ggt:ﬁﬁ Cﬁt?‘a FE%IL%BC# Fll%lrgelﬁ[eeﬂw RldcBIbOR actich of Which  results from the

OWi n egr| n-sequences rep
convermdrﬂay skeemicater meietbahg pmcefssemnSEQoltB th@acﬁ\ﬂa tom{SE(md Such a

preouSyY Mak Bl g ShATal AaoviRS (UG PBIRE el BTNl 1o of medicinal
chompl SR R Gk SN Al e,
(1211 4Rl BE A8 ORI AP B S Homain 1 my bo
performed Ibatrou!ns wd?ntlﬁabkgrbwthexmﬁrees lshlﬂed luﬁ G248 depending on the agent
nsir n 3.0-H1,
admifisred and i FRefi 2o SgE Y Pf bRdhictieg ohe tr@ﬁ%ﬂﬁ
subunits (shown bel ow)

grin alpha V beta 3
IOO"@E?@@ B GAAmPLEh JPaGreh o vBe etrertrrent n@‘daugvbigct "and route of
adm:ﬁéﬁéﬁ bRE,BR eﬁhb@ntr ?I&Sﬁ{)ﬁp%b ¥t tt{g Qﬁ@ibc{t,uﬁé%?ﬁéing on the
manuract ur e ro cefls

speci ed by t nu r|e
spec:s&,r@eg and/lgenerat corditibn pbthenn@wWidual pstidntsthesevalitywfdhe infection,
e unti.l 75%.conf. of ., t he

the p%’rbgwgg?wéra&%%fmn& Is PB6Y ot gt ftcs o1 of LS

[ ent | of OPTI-MEM medi um (G BCO) for 15
[oo1 2&? ?r? yisH P H"EthPB/ effeRt o ﬂawvwwethen tbfu agant @tqsermg with

domaf! 19fofGRE! ﬂ%@ﬂ&oeﬁ IBbé‘g)r%tegrll \@LeﬁéD%%geﬁ.{?ltorgd;f‘O%y #oF LRErapeutic

I ncubat1 on anot
treatmentf ¥ites infestionabidisalse tortvires drfiebtion Fradphylaisg
i ncubation for 3 h at 37 C, 1 nml of conplete growth

[001 24]3A| methvak farddiagnesidg ianflabiginasl itfectiandnt eveddbrates susceptible to
out.. The down

mfectlpgdm fglelflgwl@pse ?:%{aié@ %ss?p%&g\ﬁa jﬁégﬁéﬁ%&pompnses contacting a sample
Kt

ool TS ACHBBORE RGBT 4% R3005 At n 308 igioe proten

of theevirisiiarmaytiouiar amambod;ecagams:bdmndm aeligand eGdomain Il or a

moleciis ibtn HbueBes Qi IdiG, BFqdmEn T 2% IdiTing pnghdetecting

preseives @r eBbércalsf ﬁgla%MmsJuﬁtbgﬂﬁ lc%nfﬁl’eﬁﬁﬁ' fladiviraslhbbRAESSIn complex
i s shown in FI%UI‘GS 16A and 16C. Those Figures

by detectipg resenae shie ideatifien tAltprnatively taaddpwear@rbbemssocrated
with 5, Gfofl AP, RFerdby, e bl B99BRC AT, 11°5%) potvlona

antibofigis, end ¢he Bydriisiantarppetitive\hatural ligegs sictpds ﬂh@g\l‘h idneurotensin
urel6B and _Fi gure 160 respectlvely show down
recepﬁoasgmtﬁn granATPaseaF 2 gompelifive sydhelic lgand. cel | s.
éloz 1] In particular, a nunber of these clones can
[00123} F o gkgmalswe p@@maamﬁmbr@nengrtiwssamplﬁ tissuee gricelialine can be

oxactl, 15 SRR 15 SR OV IS RuChRER, 2009 he

extractbplasma thegiisnel dan Do ohRO% aldiigilatet #id 095 Iabelled WNV
integrin aVv or p3 strongly inhibited the entry of West

Nile Virus as conpared to internal control of GADPH.
Exanpl e 19: ATPases Anti body Bl ocking Virus Entry
Assays [00222] Anti body Bl ocking Virus Entry Assays
(ABVEA) perforned using antibodi es agai nst vari ous

pl asma nmenbr ane- associ ated protei ns have shown
significant inhibition of v&gus entry of bl ockage of
ATPases (data not shown). ToO investigate the role of
an ATPase as co-receptor of the West Nile Virus, a
further series of ABVEA was perfornmed using antibodies



[00225] By using human brain cDNA |ibrary screening
for interacting partners with WNV envel ope protein in
Yeast-2 hybrid system (not shown), a neurotensin
receptor was obtained after several rounds of
stringent selection. DNA sequence coding for
neurotensin receptor is reported in the sequence
partid/é$tddhd bas adB6d | for NRe #flerakhien aMANRr 26kEnsie8URBSKIng to remove
reported as SEQ ID NG 17. [ 00226] ABVEA were
background meise, e presaneeotiVyy padiclestbindiag te theotassptar molecules can

R et T
roor A58 e % BB s PSS i one f the

abov@HgeRRIAINE taBHASGSMARN AL Bpfdrihlly &EBtiated & tolbd bsddeidtéd with an
C. "Excess anti bodi es were renoved by washing thrice

identifiet, arBSnesor plorefreagents| atile | toddetsit ther identitied] iamlso disclosed,

wheroiHe o2t Ble, BOBhH ki i By JepB G i HisaladtGiding to the
diagriostit fefod Fereft distieged/i rus were then determ ned.
[00228] Results are shown in Figure 19. Both Al72 and

[001299"TheC&dErit bR ® KRG doRfaiR At @HdWhé BndidriBsReagents able to detect
concentTations of antibodi es agai nst neurotensin

the idestiten cas berindependently ingjudattinbene ohmere Gompdisiiions avherein they

. i S .Sj nt | v i bit. . -
are B8 ideuils VY o BB LBk PR=RebR, Bl g it
can 88b b8 iMeludedeinl such OébtRSgsifidirs @rriasal sephaye duvrmposition to be

confirmed by VWAV conPet[t|ve bi ndi ng assays of
assogiaigf Jvith 40 ageBk gbler tanbing thes damain &r withy iy celkey3argple to be
teste(%’.f such assays are shown in Figure 20. Neurotensin

natural |igand) conpetitively bl ocked entry of VWV

oot e AR a4 R0 cenitae by

personnskilleal inotheadrt.cOtHes comipositiongi arldibetadpdibits Bhat shayfbe suitably

] [ is pblocked in a,dosage dependent npnner. Exanple
mclud\gﬁ\{n@?q E'&?"‘éﬁf% podemlRIedNA PPé"‘(ﬂﬂ%l‘t'WFe(%"ttBe‘ﬂEst Nile
Virus entry in Al72 cells [00230] Work has been o
[00128} Alsxa diggnesic mstheslito ¢ @xwhether ¢n sample dissue i eell line is
L AL S ; ' VLT :
susodi 8016 TolA0d 1t 1o WEASEE St Rl 4T it
identifierufort the spresemoee pt @xpssgiosn of aneintegsipl, exuecteasih receptor and or

ligated in BamH and Hindl|l digested pSilencer, 3.0 )
ATPa?ﬁg? %6%&%0.'3*?3’1“6. cEﬂeéﬁn%é’?%aL?e‘ﬁ pepBiptegripy neurotensin
rocep| SR P A ooy Sl e BTN b ey of e 3B fer, associated to
presepSApr expreasion 0§ an integen rmeusotenainrreceptoo andieq ddiase in the cell.

reported in the sequence listing as SEQ ID NO 18 was

[00130] &os fegampil, i ant appibéchciel detecil whiatiferca isanspledissue or cell line is
ani ne ents from

performed, usi ng LI pofec PLUS rea .
suscepﬂﬁlﬁttpgﬁaw"e@g& c %Eeﬂh@@fﬁiﬁewgﬁgﬁmﬁ%mw expyession of

integ rgﬂ%@gﬁv\@é@ £k e upRERsiA" %"t@té?ﬁ‘i ng ﬁﬁé% %eil? ﬁﬁifﬂ” antibodi_els against

's tissue culture p e un co uency.
thesetrecéptors afd tdetestdop dubieseenom sAm wcemplary alterpaiivecdan be to use
W th 4 pl. of US reagent in 25 pl, of - MEM redi um \
real-tiftg @Aty RERA0 Actect Bermreesnret of MRIA Foi Niegn, pe Neurotensin
recep}tiin #H%eﬁ‘ssﬂg%%%ﬁl oféeff), of CPTI-MEM containing 2 pl of
I pot ectam ne. "After 1ncubation for another 15 mn,
t he DNA-I|iposone conpl exes were added to the cells.
Foll owi ng incubation for 3 h at 37 C, 1 m of conplete
growt h nmedi um was added and i ncubated for another 24
hrs before virus entry assay was carried out. [00232]
Cl ones were selected and sequenced to verify in frame
insertion (not shown). All ones were then
transfected into Al172 cell s“and screened for
down-regul ati on of neurotensin receptor expression.
The down regul ati on of neurotensin receptor was



[00236] The portion of West N le Virus coding for the
domain Ill is reported herein as SEQ ID NGO 20, This
sequence encodes for donmain Il of the Envel ope
protein according to the well known genetic code. A
person skilled in the art can easily identify the
domain Ill coding portions inside the sequence as well
[00131? A Bﬁgﬁﬁﬁtﬂﬁklﬂfd HeRRflWRBHRr 2Sarfipleaitetedt liQnkDs Nusceptible to
he am no aci d sequence of domain ||
flaviviges elufebyon Hé glsgqudinelesedpeemprsing aEQdAetifign, farothes presence or

cxpel SRR oo P e 0L T L, ey av o

detecPied prasente \M the Ndritifier. M The &j@nﬁf@p@ndb itied eéagenE ab!e to detect the
protein) was cloned into E. Coli expression vect

preseﬁsermbth@ Neoriifien, ar@ﬁA)b%#ae@xﬁrtbgé*@athag 3] @efﬁafgysather a sample
tissud B'rsééfﬂ:n%rlgg%%é)tﬂb_léetoﬁfa%ﬁug %@&:&‘Pﬁ@%é%@ﬂ% fequence

uence 1'1s 19. The

o3 PN A e 5 R0 B 3B comvostos

wherel @¥éSlenBfsEandrdr tied reuuot Rye tincndddewithng sutable vehicle, carrier or
ni trocel l ul ose nenbrane. The reconbinant DIl is

auxiligrytagentd wi t h nonocl onal anti bodi es against E protein
of WNV and anti-H s anti bodies. The results are shown

[0013:3} I1¥i lypih eof2 the [diagrastic Akito heteip cdisalabednthe Agests (anst identifier

cooehP LB BB El NS M i SRR Bod it focossar

reaged®, -in ofd¥)238 Herfonhstbegurethbds hées disciised. The «itfwitl tormally contain
i ncubated with different concentratloq of Dill protein
the cgmpgsitiondai s3PARRILe EONRIIERY- Déﬂ@@?@r\?r g5 Q@%é’\{f itlengor audio

BT of P G BB 88 AT i o

the assayDwill usually bierinclbdéd irBthe kit df hedtit ctﬁrvelsarqpnwm,edﬂpem:ng on the
.t f nbi t
partioyB¢ pithod ufedy Qs PRGKRGS RO AOH BIRSOAS L Boligeh buffers and

the likghr us at high concentration used. Therefore,
reconmbi nant E domain Ill was also able to
JH?:'S t f { artisr t
[00139Eﬁ9ﬁﬁ%rt ggf?ng She gﬁr:{'n rﬁﬁﬁnlglraﬁﬁhc% o} ofVYPﬁe ﬁb{g%tg?;q iiér agent or
auxnilamrageet pbthpcc@nabsm@ma (04 ] wamlhen]anutammgagm peckagieg of the

it oq S8 e, SRS potsr lifd.dn i aff BiPTE et i g present

discloB@leycl onal anti bodi es. [00241] These nuri ne pol ycl onal

ant i bod| es were used in plaque neutralization assay of
0013} OIS NGadcirtd hhd| a%@&&?tﬁ;%ﬁ coﬁ\gbbfnbﬁg dMbsed herein are
L Ject i nt'o 60"% b/cp?rl1ce pool wer e obtai ned
pamcuady disad exhdém the stiavivgisofs corivembent ofo mheaslmaome i encephalitis

seroclyGIed R RBBNRGR e YR UBeR e cep PRI s, West Valley or a

virus SO éﬁmbﬂgué’ ahd K(ﬁﬂﬁ Vireks| Prefenphaiee veffeliats i d@idmmal, and, in
stained wth crysta violet. Virus diluent was used as

particdlag enlpyroan beingant i - Di | | anti bodi es. Results shown in
Figure 25 denonstrate that nurine pol ycl onal
[00138hAi Ipedioas skillednin thel Iartplcaneiden:bifye rmoagalliies, odosages, timing of

adming TN o0f I1e hetiadk iere o istivShd As Mieles Ree. pargier auiliary

protein is responsible for blndlng to the surface of
the cells. [00243] The discl osures of each and every
publication and reference cited herein are

i ncorporated herein by reference in their entirety.

[ 0001] The present disclosure has been explained with
reference to specific enbodi ments. O her enbodi nents
wi ||l be apparent to those of ordinary skill in the art
in view of the foregoing'de?§ription. The scope of
protection of the present dfsclosure is defined by the
appended clainms. REFERENCES [1] Adlish, J.D.

Lahijani, RS., and St Jeor, S.C. 1990. Identification
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[00145] Vero celis (Green monkey kidney) were grown in Medium 199 (M199)
containing 10 % inactivated fetal calf serum (FCS). Murine neuroblastoma (N2A) cells
were maintained in Dulbecco’s modified Eagle’s medium supplemented with 10 % FCS.

Polarized Vero C1008 cells were grown on 0.4 pm porous support membrane insert
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[00146] WETD reedienweia aswﬁbrpmpag@tbl a [Flavigirus, asest pHIgS(Sr&fend) virus
ured neur obl ast oma

ce B f ue virus in cuyl
througréqnil ﬁ IS Jstl,@h ggpﬁgﬁnt monglayers 1) Vera sellgwgpbindected wlth West Nile
virus Q?brrhﬁiﬁﬁﬁ’é?ty Siinfechon (Mgﬁ)\‘jbie'fe F%U/ﬁﬁp% BB i¥rebBlidP3p.i), the

d spread of West Irus in the
supernetarrtmm barvestedgby eeetifudation 8t 560® aRsor 1048jnuRes;, West Nile

. F. inz Mandl | .. Kupz,, C., and r| on,
viruscly e B8k VogbnEatoe GRP il pERE] b peeffical Reace at 2000
rpm fGNZ GRLAS. | The piitially patified ﬁruéias&héﬁé 9Bn dpplitd B ad'®i 25% sucrose
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cushign fordughempurification. Sucraset gr@dienrc Wagi Qleltrdgged Bt 25 000 rpm for 2.5

hoursgaf4 GE5in"% s By 0. WhRluingh o peBi wasgp-suspended i

TNE Iﬁ&mr(ao‘li'ﬁiy-Hel Q00 MRURal], M BBTAS] ThEesauspended virus was
1998). 71-kil odal ton heat shock coghate protein acts

aliquoigd, a soapnedl 4rozeacepd ostorast aﬁynBQ‘tG umTher titer | ofn thenduoified virus

ropf TR i AP S B4 ERE s o 1
— 5 x FORRFU/M. Ms 4 99¥trol, dapérnbitarfiof Qﬁlrﬁéctéd\@’ew&éI%QﬁeT processed as

teins fraom, C6/36 cel I's that bind dengue type
descrlsfag lp;ovg Ry siglar methotbwes used topropagsatatitusiin, vitus cells, a closely

related 'i/lrtt.l§ fthefsdme g@&%{)yﬁr‘érﬂ b?—‘-,npa_e 5&@9 %Ils é@ﬁt%eg?@vﬁ?
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Antib e%%“ade_?@&%ggl ies, J. 2000. Cellular recept ors for
| sm and esi s,

[001 4'(1 T Seasrglkod)iﬁgw ? d@ﬁussgnﬁ)qﬂtg;gg %E?pmtem H‘@S g monospecific
polyciems dMgibodly rais@PRPrabditt ETIRE béébrﬂ:fary 'ahﬁﬁo@&driju%ﬁ%gg fo Fexas Red

neutralizati on mechani smfor Dengue-2 virus
(TR) was purchgsed 3daftesmnap@optegiProtinA colloidalygdakl svaslaBp. purchased

for aniRBlodlon C1'0gi car ot udi es. Ann NY Acad. Sci. Vol .

[0014é?IGI§Och]:10naI anﬁ%odles against the 105 kDa and WNV envelope DIl protein have
been produced according to the following. The 105-kDa plasma membrane protein
(from Vero cells) or WNV envelope DIl protein was excised from the SDS—10% PAGE
gels, homogenized, and incubated with InmunEasy mouse adjuvant (Qiagen, USA) at a
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_[0014Mr1'giee|pjas@1a raemb&msszroﬂdmh at@7@'ep5_te¢tdiaesde£bribed by Martinez-

Barrafie s deArs! 4204 4Tk sabscSamiaind gl noeldadsh. The integrty of
extradfed Qhé‘:&l&rar%g’pro‘féﬁs 36 detetminél Wei\ébﬂ‘@n %Fﬂb@g%ﬁl%és descnbed by

contr ol ng a | avi vi rus entry I'nto a cel
Atkmwnﬂﬁwnmgs (1397t1r)e The Iconcenitation oither protéingvas dbtemmlned by

.o ein ein the flaviyirus
BrocfblE kst i BBUFR RuB Ak (455} af» e SlanepBhe ppRnAtely 800
Hg ofgndtdite wiperbtaihéd. e mentsteAs @K%rma@d Was aliquoted and
honol ogous to SEQ ID NO 19 or EQ I D 2. The
Store‘eﬁtvm/ocmet hod of claim 1, wherein the agent
grferes with the functi onallty of the flavivirus
2 di Broteass; phosphalipase, glycasidaseanddactin treatment of cells.
V\herel n the agent | nterferes vvlth the expression of
[00150h&of | determines thev dbiogieernicat eicompofenibheleax \AIst proteins or

d,of eof t he recedln cl aj rs, whe t he
carbofijiafes et iR uRiseieCRplos dplneues SndbpRkrtEes of Vero cels, cell
were BRARGESEPWRN a pahel bR
%recedl ng caa? rrse V\%g?@]ﬁétb CHF avi Vﬁeﬁg\@ﬁé@g@s@ym%gndlwdual
membyang sompenentse ex vi vo net hod of any one of the
precedi ng clains, wherein the cell is a cell of a
[0015¢]eCelibmanelayeF$ (\Aeroexel!s 00 MEAh@Iﬂ aﬁprammaw? Bfx t1l)§ cells were

cedi n ai erein is an anti bod
washef] fyice; With ptrle s salng ey befare eI geatment.  Cel
monolay&fsCivBre m%ubét@de\iﬁtl*{ 'tlYé’ tﬁé& Qhd sﬁﬁ‘&l %Ee@‘é tr@}rcoadases and

precedi ng cl al ns, ere e agen onp
lecting (dsglisted b(alow)mmHBS Bt a pl—90f Uforf4 5t ﬂnm ag%ﬂc apéter tfeatinent, cell
: t 0_any one g&ﬁcﬁhe precedi clajnms in the nganufacture
monolgye Wetk Waneed Wise WUMBS sUPaIomarPd Witts STt £t lagiemove the
enzynjfe{%égeﬂ?ﬁérﬁ? r§ wer@ehdr AL hBétreHS\mﬂfWé%'t filg %ﬁ% (N9l 5,10 at 37 °C

Vi rus vel ope pro e|n the avi virus
for 1 houat Excessorifusi pErtides wepariiadttivated with sodium citrate buffer (pH 2.8) for

10 minutes and the cell monolayer washed iwice with PBS. Vero cells were then

incubated at 37°C for 12 hours. At 12 hours p.i., virus titers from the treated samples
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10. The use of claim9, wherein the agent is a
conpetitive ligand of domain I11. 11. The use of
claim9 or 10, wherein the flavivirus is a menber of

t he Japanese encephalitis seroconplex. 12. The use of
claim9, 10 or 11 wherein the flavivirus is West Nile
Virus. 13. The use of claim?9, 10, 11 or 12 wherein

were (detemiinge Diyasiaqiic agsdysTeThRel Mdepeddent Ri@ermenty wedé conducted
conmposition conprising an agent according to any one

for eagh sgt&f RBZymesdused.and a phar maceutical |y acceptabl e
carrier, vehicle or auxiliary agent. 15. The
[001qaiérmmmaymeal usethpasie; | Brotedses aPthinase\HéréEEG\ BHe21.64) from
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3.4.2F9MBR5Hh t%(ﬁf‘né’f fhbflad! ?> é\ﬁ‘tﬁ L of M ‘upin%r 5/ r%Snﬂgﬁ?bsin (EC

I's’ conpe e |gand domai n

342an)lfrﬁmnl@@ﬁm Cpahichedl, @dncentratiypest 10ieuggonpni sgme &he.1 pg/mi;
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concentration of 1 mM & 0.1 mM. Cell viability after enzyme treatment was assessed

by Trypan blue staining and observation under phase contrast microscope BX 60.

[00153] Treatment with glycosidases, sodium periodate and lectins was made to
investigate possible involvement of carbohydrate moieties on the plasma membrane for
West Nile Virus. In particular, lectins (highly specific carbohydrate binding molecules)
are widely used to determine the nature of carbohydrates involved in ligand-receptor
interaction (Liener et al, 1986). Vero cells were then incubated with lectins such as

Wheat germ agglutinin (which binds to GlcNacp1-4 on N-linked glycans), concanavalin
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A (Whidh BHE3>td/&I-Pnked temTiRd0martdse fsifucte8hUNSinked glycans) and
phytohemagglutinin {(which binds oligosaccharides) to assess their effects on West Nite

virus entry.

[00154] The enzymes or chemicals were used at concentrations known to be effective
in reducing the entry of other known viruses (Borrow and Oldstone, 1992; Ramos-
Castaneda et al,, 1997; Salas-Benito and del Angel, 1997; Martinez-Barragan and del
~ Angel, 2001). Results are expressed as the number of log unit inhibition with respect to
untreated samples. At the same time, cell viability after treatments was also assessed
by Trypan blue exclusion method. The number of viable cells after treatments was not

significantly different from untreated (control) numbers.

[00165] Figures 1A and 1B show the effects of phospholipases, proteases,
glycosidases, sodium periodate and lectins treatments on Vero cells and the

subsequent ability of the cells to allow West Nile virus infection.

[00156] in particular, results shown in Figure 1A, demonstrate that treatment of Vero
cells with the three phospholipases does not cause any significant reduction in the
productive vields of West Nile virus. Vero cells were also treated with a panel of
proteases which included both serine and thiol proteases. Pretreatment of Vero cells
with proteases exhibited a dosage-dependent inhibiton of West Nile virus entry.
Papain, a cysteine endopeptidase that solubilized integral membrane protein, showed
the highest inhibition {(approximately a 5-log unit inhibition) of West Nile virus infection.
Therefore, these results show that the cellular receptor molecule responsible for West

Nile virus entry is of a proteineous nature.

[00157] In particular, results shown in Figure 1B demonstrate the effects of treatment
with hepar'inases, dlycosidases and sodium periodate. With reference to heparinases,
pretreatment of a cell with heparinases has no effect on the entry of West Nile virus.
This result was further supported by a virus entry blockage study using anti-heparan
sulfate proteoglycan treatments of cells.

[00158] As per the glycosidases, both Endoglycosidase H and a-mannosidase (which

hydrolyzes N-linked oligossacharides with mannose structures and a-mannose residues
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<222>(10)..(10) <223> Xaa can be any naturally
occurring am no acid <400> 1 Asp Thr Pro Lys Leu GQu
Ile Ala Gy Xaa Phe Lys Asp Leu 1510 <210> 2 <211> 14
<212> PRT <213> Vero cells <220> <221> m sc_feature
<222>(10)..(10) <223> Xaa can be any naturally
occurring am no acid <400> 2 Ser Ile Pro Lys Leu GQu

respedt@ely) Aa@lay sigamicRReinhibitiohsen veest NikOvir&l8iRdiAg and entry into Vero
cells. in agreement with this result, pretreatment of cells with sodium periodate also
substantially reduced the binding ability of the celis for West Nile virus. Sodium
periodate works by oxidizing cell surface carbohydrate residues, but without altering
protein or lipid epitopes. As for O-glycosidase, a-fucosidase and Heparinase | and |lI
treatments, these enzymes had minimal effect on West Nile virus infection. In this
series of glycosidase treatments, protease inhibitors cocktails were included to prevent

possible contamination by proteases.

[00159] With reference to treatment with lectins, blocking of the mannose residues on
N-linked glycans with concanavalin-A on the cell surfaces prevented the entry of West
Nile virus into Vero cells.

[00160] Therefore, these preliminary results suggested that the West Nile virus cellular
receptor molecule{s) on Vero and N2A cells is a glycoprotein with complex N-linked

sugars containing a-mannose residues.

- Example 2: isolation of receptor protein

[00161] In these experiments, plasma membrane proteins were isolated and purity was
checked under the electron microscope. The purity of the plasma membrane extract
was considered acceptable with reference to Atkinson and Summers (1971). Equal
quantities of the membrane proteins were loaded into different gel lanes and separated
by SDS-PAGE and transferred onto nitrocellulose membranes. The nitrocellulose
membranes were incubated sequentially with purified West Nile virus, rabbit polyclonal
mono-specific antibody against the viral envelope protein and detection by secondary
anti-rabbit antibodies conjugated with alkaline phosphatase with addition of substrate

(NBT).

[00162] In particular, in order to isolate the West Nile virus binding cell receptor proteins
in Vero and N2A plasma membrane extracts, VOPBAs were performed. Membrane
proteins (80 pg) from either Vero or N2A cells were separated by sodium dodecyl
sulfate-10% polyacrylamide gel electrophoresis (SDS-PAGE) as described by
Sambrook and co-workers (1989). Proteins separated by SDS-PAGE were
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<211> 20 <212> PRT <213> Vero cells <400> 3 Met Tyr
Ile Ser Pro Leu Au Ala Leu Au @y Asn Pro Cys Tyr
Asp 151015 Met Lys Thr Cys 20 <210> 4 <211> 20 <212>
PAT <213> Vero cells <400> 4 Val Val Ser Asp Asn His
Tyr Ser Ala Ser Thr Thr Met Asp Tyr Pro 151015 Leu Leu
Ay Leu 20 <210> 5

electrophoretically transferred onto a nitrocellulose membrane using a Western Blotting
transfer apparatus for 3 hours at 4 °C. The nitroceliulose membrane was soaked
overnight in a milk buffer (5% skim milk and 0.5% BSA) to block non-specific binding
sites and to allow re-naturation of the separated proteins. The membrane was rinsed
with PBS (three times) and incubated sequentially with (a) the purified West Nile virus
(prepared as describe above) for 6 hours at 4 °C (b) mono-specific polyclonal antibodies
against West Nile virus envelope protein for 1 hour at 37 °C (c) secondary antibody
(anti-rabbit 1gG) conjugated with alkaline phosphatase (Chemicon Int, USA) for 45
minutes at 37 °C. All incubations were carried out on a rocking platform and
membranes were washed three times with a washing buffer (containing 50 mM Tris and
200 mM NaCl with 0.05% Tween 20). Non-specific binding of the virus particles was
reduced with a high salt buffer wash. The presence of virus binding was detected by
the addition of substrate, nitroblue tetrazolium. Finally, the membranes were washed

with distilled water and dried (and/or put in stripping and re-probing protocol).

[00163] A 105-KDa band was detected. The corresponding 105-kDa plasma membrane
protein (from Vero cells) was excised from the SDS-10% PAGE gels, homogenized and
incubated with ImmunEasy mouse adjuvant at a concentration recommended by the
manufacturer, Qiagen. The antigen-adjuvant mixture was used to immunize BALB/C
mice five times subcutaneously at 14-day intervals. Mouse sera were collected 12 days
after the last booster. Mouse sera were purified using Econo-Pac serum IgG
purification kits and dialyzed overnight with PBS. The purified immunoglobulins were
stored at ~20 °C. Sera were tested by Western blotting detection for the presence and

specificity of antibody against the 105-kDa cell receptor protein.

[00164] Results are shown in Eigures 2A and 2B. West Nile virus was observed to bind
to a 105-kDa band in the membrane preparations of both Vero and N2A cells (Figures
2A and 2B, respectively, Lane 1). No bands were observed when supernatants of
uninfected cells (prepared as according to the supernatants of West Nile virus-infected
cells) were incubated under the same conditions (Figures 2A and 2B, respeciively, Lane
2).
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<211> 20 <212> PRT <213> Vero cells <400> 5 Gn Ay
GnLeulle Ser Asp Gn Val Ala Qu Ile Ile Ser Lys
Tyr 151015 Asp Pro Asn Val 20 <210> 6 <211> 4 <212>
PRT <213> Synthetic peptide <400> 6 Arg Phe Asp Ser 1
<210> 7 <211> 5 <212> PAT <213> Synthetic peptide
<400> 7
[00165] To ensure this was a specific interaction between the virus and the 105-kDa

cell receptor protein, several procedures were carried out. In particular, despite high salt
(200 mM NaCl) and detergent (0.05% Tween 20) washing, West Nile virus still binds
strongly to the 105-kDa cell receptor proteins.

Example 3: Protease treatment of membrane proteins

[00166] To affirm the results of enzymes and chemical treatments of intact Vero cells
reported in the previous examples, VOPBAs were also performed on plasma membrane

protein extracts that were treated with protease (papain).

[00167] After papain treatment of both vero and N2A cells, the membrane proteins were
isolated and prepared and VOPBAs were performed according to the procedure

described in example 2.

[00168] The results are shown in Figure 3. WN virus binding to the membrane proteins
of both Vero and N2A cells after papain treatment at the concentration of 50 mUnit/mi is
abolished (Lanes 2 & 4 respectively) as compared to that of the untreated cells {Lanes 1
& 3 respectively). These results confirm that the receptor is of a proteinaceous nature.
Additionally, since also after this treatment a 105 KDa band was observed, the

existence of a 105-KDa virus receptor was further confirmed.

Example 4: Kinetics of West Nile virus binding molecules

[00169] Following the experiments reported in example 3, the kinetics of West Nile virus
binding molecules returning to the cell surface after removal with papain was also

examined.

[00170] Vero cells (approximately 5 x 10° cells) were treated with papain at 50
mUnit/m! in PBS or PBS {untreated) for 45 minutes at 25 °C. Another set of Vero cells
was incubated with 100 pg/mi of cycloheximide to block hew protein synthesis, for 2
hours prior to papain treatments. Treated cells were washed twice with PBS
supplemented with 2% FCS to inactivate the enzyme. Fresh M199 plus 10% FCS with
or without cycloheximide (100pg/ml) were added to the cells. The cells were then

incubated at 37 °C in 5% CO,. At specific times after incubation (0, 2 & 4 hours),

34



Gy Arg Ay Asp Ser 15 <210> 8 <211> 3147 <212> DNA
<213> Honmp Sapi ens <220> <221> CDS <222>(1)..(3144)
<223> Sequence coding for integrin alpha V <400> 8 atg
gct ttt ccg cog cgg cga cgg ctg cgc ctc Met Al a Phe
Pro Pro Arg Arg Arg Leu Arg Leu 1 5 10 ccg ctt ctt ctc
tcg gga ctc ctg cta cct ctg Pro Leu Leu Leu Ser Ay

plasrﬁS umleﬁ?r%ﬁj dg S%MLS‘: Owe%AgSéﬁt/a Adgga% Sg%ﬂa&)r? gfese%eg Satn% ?RR)PBA was

perfoﬂ@edGl y 3540

[00171] The results of these experiments are shown in Figure 4. Vero cells were fi'rst
treated with papain (50 mU/ml) for 45 minutes at room temperature and after protease
(papain) removal after 0, 2 and 4 hours, virus binding was determined by VOPBA. No
virus binding was observed at 0 hr following the removal of the protease [Figure 4 —
Lane 2 {(without cycloheximide and Lane 5 (with cycloheximide)] when compared to the
membrane protein that is not treated with papain (Lélne 1). West Niie virus binding to
the 105-kDa cell receptor protein was observed after.2 hours with the removal of the
protease and reached its original level within 4 hours (Figure 4 — Lanes 3 & 4
respectively). Despite the blockage of new protein synthesis by cycloheximide, virus
binding was also observed after 2 hours and 4 hours (Figure 4 — Lanes 6 & 7
respéctively). This indicates the presence of abundant pre-existing internal pools of the
105-kDa cell receptor proteins that were rapidly trafficked to the cell surface after

removal without the need for new protein synthesis to occur.

Example 5. Glycosidase periodate and lectins freatement of membrane proteins

[00172] Carbohydrate residues on cell surfaces have been shown to be important for
the initial binding of viruses, which would then mediate the subsequent entry of the virus
through its high affinity receptor. The nature and roles of carbohydrate residues present
on the 105-kDa protein for West Nile virus binding were further assessed by VOPBA.

[00173] In particular, VOPBAs were also performed on plasma membrane protein
extracts {obtained with the procedure reported in example 4) that were treated with
glycosidases (Endogiycosidase H, o-mannosidase and O-glycosidase), sodium

periodate and lectins.

[00174] After each treatment, membrane proteins were isolaied and prepared, and
VOPBAs performed according to the procedures described in example 2.

[00175] Results of these experiments are shown in Figures 5A to 5C. Figure 5A shows

the results of glycosidase treatments of membrane proteins. No binding of West Nile

virus was observed after treatment with a-mannosidase and Endoglycosidase H in both
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ttc ggc ttc gcc gtg gat ttc ttc gtg ccc agc Phe Ay
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glycoslation. The nature of carbohydrates present in the 105-kDa cell receptor proteins
necessary for West Nile virus binding was further assessed by lectin treatments using

VOPBA.

[00176] Based on the results shown in Figure 5B, concananvalin-A was observed to
block the binding of West Nile virus to the 105-kDa cell receptor proteins in a dosage-
dependent manner [Lane 1 (untreated), Lane 2 (10 pg/mi) and Lane 3 (100ug/mb)]. On
the other hand, phytohemagglutinin had no effect in blocking virus binding to the cell

receptor proteins [equal intensities - Lane 4 (untreated), Lane 5 (10 pg/ml) and Lane 6

100pg/mi)].

[00177] Similarly, Figure 5C shows that binding of West Nile virus to the sodium
periodate-treated membrane proteins was reduced in a dosage-dependent manner
(Figure 5C, Lane 1 — untreated, Lane 2 — 0.1 mM, Lane 3 — 1 mM and Lane 4 — 10
mM). These resuls have provided more evidence that the 105-kDa cell receptor protein
contains carbohydrate groups with high mannose residues that are important for virus

binding.

[00178] Therefore, treatment of membrane proteins with Endoglycosidase H or o-
mannosidase abolished virus binding (Figure 5A) while sodium periodate exhibited a
dosage dependent inhibition of West Nile virus binding to the 105-kDa cell receptor
protein (Figure 5C). Since Endoglycosidase H cleaves only the high mannose residues
of N-linked oligosaccharides on glycoproteins and concanavanlin-A binds specifically to
mannose residues (Figure 5B), this further emphasizes importance of N-linked sugars
with mannose residues on the 105-kDa cell receptor protein for West Nile virus binding.

Example 6: B-mercaptoethanol treatment of membrane proteins
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caa gat gga aca aag act gtt gag tat gct cca tgt aga
tca caa gat528 G n Asp Gy Thr Lys Thr Val Qu Tyr Al a
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VOPBA [Figure 6 — Lanes 2 (Vero cells) & 4 (N2A cells)]. Lanes 1 and 3 are untreated

samples from Vero and N2A cells, respectively. These results may suggest that
treatment with -mercaptoethanol did not disrupt virus binding and virus binding occurs
mainly through the interaction with the carbohydrate moieties instead of the peptide

portion of the glycoprotein.

[00181] Consistent with treatment of the membrane proteins with B-mecaptoethanol,
West Nile virus was observed to bind to a series of protein bands ranging from 30 to 40-
kDa (Figure 6). This may indicate that the 105-kDa cell receptor protein is made up of
di-sulfide linked subunits. However, it might be equally plausible that the virus binding
protein is actually 30 kDa, and upon cell lysis it becomes cross-linked via inadvertent di-

suflide linkage to other proteins.

[00182] To investigate the actual molecular weight of the virus binding protein, the
plasma membrane extraction procedure was repeated in the presence of alkaylating
agent (iodoacetamide) to block thiol reactivities. Consistent with the result obtained in
the absence of alkaylating agent, West Nile virus binds to a single 105-kDa protein.

[00183] Furthermore, the action of B-mecaptoethanol did not seem to affect virus
binding to the protein subunits. This interesting result suggests either that West Nile
virus binding did not require a folding dependent di-sulfide bridge or that the West Nile
virus binds to the carbohydrates residues on the protein not affected by the action of p-
mecaptoethanol. The latter is in line with the above observations that the carbbhydrate

residues on the membrane protein are necessary for virus binding.

Example 7: Western blot analysis
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detected by staining with alkaline-phophatase conjugated goat anti-mouse IgG
(Chemicon Int, USA) with the addition of substrate, nitroblue tetrazolium (NBT),

[00185] Results are shown in Figure 7. The murine polyclonal antibody generated
against the 105-kDa protein was shown to be specific for the 105-kDa protein (from
Vero celis) by Western blot assay (Figure 7, Lane 2) while no bands were observed
after incubation with preimmune serum (Figure 7, Lane 1). This murine polycional
antibody was also specific for the 105-kDa cell receptor protein from N2A cells.

Example 8: Indirect Inmunofluorescence Confocal Microscopy

[00186] To determine the localization of the 105-kDa proteins on Vero cells,
immunofluorescence assays were carried out. To determine whether the 105-kDa cell
receptor protein is differentially expressed in polarized cells, immunofluorescence
assays coupled with optical sectioning by laser scanning confocal microscopy were also
carried out with Vero C1008 cells. The Vero C1008 is a polarized cel! line derived from
Vero cells. These epithelial cells have distinct apical and basolateral domains of the

plasma membrane.

[00187] For immunofluorescence microscopy, cell monolayers were grown on cover
slips or 0.4 pm porous support membrane inserts. The subsequent procedure is similar
to that described in Chu & Ng (2002). The primary antibody used was anti-105-kDa
polyclonal antibody (with a 1:100) and the fluorochrome were Texas Red (TR)-
conjugated secondary antibodies. The specimens were viewed with laser scanning
confocal inverted microscope (excitation wavelength of 543 nm for TR) using oi

immersion objectives.
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[00189] Results of experiments performed in polarized cells are shown in Figure 8B. In
polarized epithelial ceils (Vero C1008), there was a high level of expression of the 105-
kDa proteins at the apical surface as compared to the basolateral surface (Figure 8B).
This result could explain for the preferential entry of West Nile virus through the apical
surface of the polarized Vero C1008 cells as illustrated in a previous study (Chu and
Ng, 2002).

Example 9: Cryo-lmmunoiabelling Electron Microscopy

[00190] To confirm the results of example 8, cryo-immuno-labelling electron microscopy

also was carried out.

[00191] Vero cells were incubated with West Nile virus (MOl = 100) at 4°C for 30
minutes to allow virus attachment to the plasma membrane. The cells were then
processed for cryo-electron microscopy using the Tokuyasu method (1984) with some
modifications as described in Ng and colleagues (2001). Briefly, the cells were fixed in
4 % paraformaidehyde and 0.2 % glutaldehyde followed by embedding in gelatin. The
gelatin block with the cells was immersed in cryo-protectant, rapidly frozen before cryo-

ultramicroscopy, using an ultramicrotome (UCT) having a cryo-attachment.

[00192] For immuno-labeling, the primary antibody was the anti-105-kDa membrane
protein (1:100 dilution) followed by conjugation with Protein A colloidal gold (at dilution
1:20). The sections were viewed under the CM120 Biotwin transmission electron

microscope.

[00193] Results are shown in Figure 9. In particular, localization of the 105-kDa protein
was confirmed by the immuno-gold labeling of cryo-sections. More particularly, at the
ultrastructural level, West Nile virus was observed to bind to the 105-kDa cell receptor
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[00194] Inhibition of binding of West Nile virus to membrane cells by 105-KDa protein

was tested.

[00195] After pre-incubation with the 105 KDa protein antibodies, membrane cells
proteins were isolated and prepared, and VOPBAs performed according to the

procedure reported in example 2.

[00196] Results are shown in Figure 10. The pre-incubation of the 105 kDa protein
antibodies on the separated membrane proteins through VOPBA also prevented the
binding of West Nile virus (Figure 10, Lane 1). Virus binding occurred in the absence of
the 105-kDa protein antibodies (Lane 2). Hence, these results provide strong evidence
that the 105-kDa cell receptor protein is a possible cellular receptor for West Nile virus

and other closely-related flaviviruses.

Example 11: Inhibition of West Nile virus infection by receptor protein polyclonal

antibodies

[00197] This set of experiments was carried out to determine if the antibodies against
the 105-kDa protein recognized the same cell receptor protein for West Nile virus entry.
Blockage of West Nile virus cellular receptors with specific antibodies against the cell

receptor protein would prevent virus entry.

[00198] Confluent monolayer of Vero cells were first washed twice with PBS and
preincubated with preimmune serum or the anti-105-kDa polycional antibodies for 1
hour at 37 °C. After incubation, cells were washed thrice with PBS and infected with
West Nile virus, Kunjin virus (a. flavivirus in the same subgroup as West Nile virus),
Dengue (another flavivirus) (MOI = 10). At appropriate p.i. time periods, supernatants
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ggc aaa gga gta ctt ccc agg aaa ctt aat ttc cag gtg
gaa ctt ctt1584 Ay Lys Gy Val Len Pro Arg Lys Len
Asn Phe G n Val Gn Len Len 515520525 ttg gat aaa ctc
aag caa aag gga gca att cga cga gca ctg ttt ctcl632
Len Asp Lys Leu Lys Gn Lys Gy Alalle Arg Arg Ala
Len Phe Len 530535540 tac ago agg too cca agt cac too

fromaihe vivaie-infedtedCiella tWereGirosasscdiofpt uEYéssﬁ?k 'Wcﬁt coftrol purposes,
Pro Set Hs Ser Lys Asn Met Thr [le Set Ay

the ahoys protsskines Wgte @pgatadwithgnugrelgied @éiavwagm&caogcg
tat ctg cgg gat gaa totl728 Ay Len Met G n Cys Gn

[00188], Rasnlts kee shewmiy Talla 1baejowsp G u Set 565570575 gaa
ttt aga gac aaa ctc act cca att act att ttt atg gaa
tat cggl776 G n Phe Arg AskBhled | en Thr Pro Ile Thr

Il e PHe MdtogGinit impibitiangofidiesBBydy pregmyaine seraagdhaca
got ggqt gat aca aca ggc followisgdilgtiomsatt ctt 1824 Len
Asp Tyr Arg Tht;1@8l a Ala Asp Thr-gy dy Len @:qoddy o

WNe Lgn 0.25 + 0.56 0.15+0.85 0.20+£0.50
Kunjin 0.35+£0.22 0.28 + 0.60 0.32 £ 0.68
Polio 0.95+0.25 0.89 + 0.87 0.88+0.75

Log unit inhibition of infectivity by anti-105 kDa Membrane
Protein at the following dilutions.

1:10 1:100 1:1000
WN 6.5+0.80 4.5 +0.45 06+0.50
Kunijin 40+0.35 2.8+0.60 0.35+£0.20
Polio 0.85+0.90 0.90+£0.55 0.75+£0.20

[00200] The entry of West Nile and kunjin virus was strongly inhibited, while preimmune
sera did not cause any inhibition. in contrast, the entry of poliovirus, a non-related
picornavirus, was not affected in the presence of the 105-kDa protein antibody.

[00201] These results therefore strongly support the conclusion that the 105-kDa
glycoprotein is the receptor for West Nile virus. Additionaily, since the anti-105-kDa
membrane protein antibodies were also effective in blocking the entry of the flavivirus
kunjin virus, other flaviviruses of the Japanese encephalitis serocomplex subgroup,
such as St. Louis encephalitis, Murray Valley encephalitis, kunjin viruses, dengue Virus
1, dengue virus 2, dengue virus 3 and dengue virus 4, might also utilize this 105-kDa

cell receptor protein for entry into host cells.

Example 12: Location of the 105-kda cell receptor protein in vertebrates and
organs

[00202] Detection of the cell receptor protein from plasma membrane extracts from

cells of several species, including vertebrates, utilizing a West Nile virus antibody and/or
the cell receptor protein antibody is expected. Exemplary species comprise crows,
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595600605 aac cag ttc acg cot get aac att agt cga cag
get cac att eta cttl1872 Asn G n Phe Thr Pro Ala Asn
Ile Set Arg Gn Ala Hs Ile Leu Leu 610615620 gac tgt
ggt gaa gac aat gtc tgt aaa ccc aag ctg gaa gtt tct
gtal920 Asp Cys Ay G u Asp Asn Val Cys Lys Pro Lys
Leu A u Val Ser Val 625630635640 gat agt gat caa aag

horsesagie¢ antdiuraans, dggejemmigeadf theccallotecepior proté6R prepent in these
Set Asp G n L Lys.l.le r lle Ay Asp Asp Asn Pro .
grounSeand-fiit Gas diish asflavivirus: (s 5 shey by Riaydig: membrags proteins,
a oHi t c 284 6 l I S
loade IntgINinghent 381 Aol soRfRA DEBDRIAGE, Al hiisged onto
nitrocetidlose eaobraneeTbe hituralivibge ozmbranegate incobated spggentially with

puriﬁ%y\l%%tg N;ﬁ 2\%%69;' %ﬁﬁit{é&lycﬁ%algg’%@g%{ﬁ% léﬁtrfbo%yn aélai%st the viral
envelope protein and then detected by secondary anti-rabbit antibodies conjugated with
alkaline phosphatase with addition of substrate (NBT), for example.

[00203] The nitrocellulose membranes can be stripped and re-probed with the 105 kDa
protein antibody. Exemplary incubation of separated membrane proteins with
preimmune serum and antibodies at a dilution of 1:500 for crows, horses, mice and
humans is contemplated, as well as use of Goat anti-mouse IgG conjugated with
alkaline phosphatase, at a dilution of 1:2000. The antibody binding generated will be
highly specific for 105-kDa membrane protein in a range of species. Antibody binding
found in all species indicates that the cell receptor protein is present in a wide range of
vertebrates. This would account for the wide pathogenicity of the West Nile virus among

vertebrates.

Example 13: Peptide sequencing of the 105-kda cell receptor protein

[00204] Peptide sequencing of the 105 KDa membrane-associated glycoprotein was
carried out to determine the identity of the glycoprotein following the procedure

disclosed in Sagara et al, 1998

[00205] The amino acidic sequences reported in the sequence listing as SEQ ID NO: 1,
SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4 and SEQ ID NO: 5, have been obtained
as a result. These sequences closely match to those of the integrin superfamily after
performing a database protein homology search in the databases Entrez Protein and
NCBI, following procedures known to the person skilled in the art. Therefore, the
peptide sequencing shows that the 105 KDa glycoprotein belongs to the integrin

superfamily.
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aac aat gaa gee tta gca aga ctt tee tgt gca ttt aag

aca gaa aac2112 Asn Asn G n Ala Leu Ala Arg Len Ser

Cys Ala Phe Lys Thr G u Asn 690695700 caa act ego cag

gtg gta tgt gac ctt gga aac cca atg aag get gga21l60

Gn Thr Arg Gn Val Val Cys Asp Leu Ay Asn Pro Met

Lys Ala @y 705710715720 act caa etc tta get ggt ctt
Example 14: d Odckdaycell cecentar pratein islendify) 2208 Thr G n Leu

Len Ala Gy Leu Arg Phe Set Val Hs Gn Gn Set Gu
[00208]5Ts olebaming that spreific dntegrny raclacilefs) ga'clt$t(§131!€\a8ldltmit of the

inteafif JuBafbi «f SRR Ui Eheplhr Wit Koo, Ve gets were

re-irtBatidwRB S Qﬁelgéﬁfuﬁbﬁortaﬂbld‘ckmgaé\ﬁttﬂkﬁeﬂ aifétl in8RJrins (a1, a2,
P gtt 2304 Phe Rsp Lys Val Set Pro Val Val é? H s &'@; (a1, o

a3, oak5Aep, tWupN A2 \E3, BZBBBGCUlwnma WA agdHartta Gyag Bamtach USA)
fo!lowAa?ga p%p.ged%t'q% «%.E%log?@ 'G&§9 t%iﬂ 9@@%&4}@2@@ éeﬁ%mq Wrus binding)

or 3758 o determine virus entry). Antibodies from different In particula antibodies from

different companies has been used to ensure reliabiiity of results on inhibitory effect on

West Nile virus binding to Vero cells.

[00207] Radioactive labeled West Nile Virus were then added to the treated cells and
further incubated for 1 h at 4 °C or 37 °C. Excess and unbound particles were
inactivated in acid glycine buffer {pH3) and removed by washing with PBS for three
times. Results concerning virus binding are shown in Figure 11A. Results concerning
virus entry are shown in Figure 11B. A significant inhibition of the entry of the virus is
shown by treatment of antibodies aginst all the integrins subunits tested. Antibodies
against integrin «VB3 and its individual subunits («V and p3) showed the highest
inhibition of West Nile virus binding and entry. Anti «VB5 integrin antibodies also show
some extent of West Nile virus binding and entry. In particular aVp5 is alsc capable of
blocking the binding of West Nile virus and much lesser effect on the entry of West Nile
Virus, showing that integrin alpha V is functioning as the specific binding molecule for
WNV.

[00208] This experiment is repeated with another closely related flavivirus, Japanese
Encephalitis Virus using all the anti integrin antibodies at 25ug/ml. Resuits are shown in
Figure 12. Antibodies against integrin subunits («V and $3) and integrin aVp3 strongly
inhibit the entry of Japanese Encephalitis Virus into Vero cells.

[00209] Therefore, the results obtained show that «VB3 is the receptor molecule for
both West Nile and Japanese Encephalitis virus and that both the integrin subunits of

oV and B3 are required in binding to West Nile and Japanese Encephalitis virus.
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770775780 ctt ccg att cca aac tgg gag cac aag gag aac
cot gag act gaa gaa2400 Leu Pro Ile Pro Asn Trp G n
H's Lys Gu Asn Pro Gn Thr Gn G n 785790795800 gat
gtt ggg cca gtt gtt cag cac ate tat gag ctg aga aac
aat ggt2448 Asp Val Gy Pro Val Val Gn Hs Ile Tyr
G n Len Arg Asn Asn Ay 805810815 cca agt tea ttc age

Exagﬁé@ mﬂ%ﬁbgafﬁiiﬁa!éﬁt cﬁtibn§ 9 thd Biridlhg lod WRYSIRPSEVYT 0

et Set B t Leu s Len Gn Trp Pro

[oozimfcém&@%%ﬁb véte ﬁ&%! m@@ﬁe@%h%osﬁh@tetﬁafe?éd séﬁr% (pH 7.4)
ctt cat tat gat att gat gga2b

and added with Tlpshldudiutesmelelltmn Mflggdijh I1I°/e FE@pc@tglnmEWGBA@ 12 mM).

The &R Gefb Hgse® i aifa A8 20)8 40 & ARG Riincuthtion period

Vero | defls ARérePsdddee With idictbeii¥g \INABPARRIs and assess for its entry into

Vero cells.

[00211] Divalent cations (Ca®*) have been shown to be involved in the specific binding
of physiological ligands to integrin. The possible requirement of divalent cations for
binding of WNV to integrins was investigated by using EDTA (divalent cations
chelators). Vero cells were treated with EDTA at a series of concentration that has been
shown to inhibit the binding of physiological ligands to integrin. Results are shown in
Figure 13. Vero cells treated with EDTA did not block the binding and subsequent entry
of West Nile virus. Therefore, removal of divalent cations from the culture environment

did not have any effect on the entry of WNV into Vero cells.

Example 16: Competitive physiological ligand binding assay

[00212] Competitive physiological ligand binding assay with fibronectin, vitronectin,
heparin, chrondriotin sulphate, laminin and the peptides RGD1 and RGE1 reported in
the sequence listing as SEQ ID NO: 6 and SEQ ID NO:7 was carried out. In particular
Vero cells were incubated with different concentrations of ECM proteins, RGD peptides,
or anti-integrin antibodies at 4°C or 37 °C for 1 hr, washed, incubated with 50 pl of
radiolabeled WNV, JEV at 37°C for 1 hr and assessed for virus entry.

[00213] Results are shown in Figure 14. Binding of fibronectin vitronectin, laminin, and
RGD peptide to cell surface has results only in partial inhibition of west Nile virus
infection. At the same time, the partial inhibition by RGD peptide and physiological
ligand (vitronectin) for integrin aVB3 may propose that the binding of WNV to integrin
may not be highly dependent on the usége of RGD motif on envelope protein of virus.

[00214] Previous studies have shown that many ligands and viruses can bind to integrin
. independently in the absence of RGD motif. Furthermore, site-directed mutagenesis of

RGD motif in Murray Valley virus (flavivirus-JE serogroup) also shows consistent results
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atc tca tot ttg caa aca act gaa aag aat gac acg gtt
gcc ggg caa2640 Ile Ser Ser Leu G n Thr Thr du Lys
Asn Asp Thr Val Ala Ay G n 865870875880 ggt gag cgg
gac cat ctc atc act aag cgg gat ctt gcc ctc agt
gaa2688 Ay GQu Arg Asp His Leu Ile Thr Lys Arg Asp
Leu Ala Leu Ser d u 885890895 gga gat att cac act ttg
that lﬁ%m @F MiBRayOVall G}iru§46 cbﬂ§ id hﬂep@ﬁﬂe’iﬁbﬁm Ghotif ARits envelope
i s Thr "Leu Cys Ay VvVal Ala G n Cys Leu Lys
protelﬂ e 900905910 gtc tgc caa gtt ggg aga tta gac aga gga
aag agt gca atc ttg tac2784 vVal Cys Gn Val Ay Arg
Exaniple 1%s Digtripution arw Idsalization iof ¢he 405 KDa glvsopoetein gt a
aag tca tta ctg tgg act gag act ttt atg aat aaa gaa
[Oozmt’rcﬁ@eﬂ‘ﬁﬁ&% aral cdnfismIhe resultslefrexperdments fdportédrin Iélxamples 14 to
Met Asn u Asn G n 930935940 aat cat tcc tat tct
. 16, celf guriage sé&y%py dBMmuUNgHuekesCante BIAYaras GagissseH ki antibodies

agamH 20%61?; YhemblaneChrotelt arff intsyrinhPp S FespRENVEN Valo cells were

fixed with methanol and processed for immunofluorescence staining. For

immunofluorescence microscopy, cell monolayers were grown on cover slips and fixed
with cold absolute methancl for 10 min. Subsequent procedure is similar to that
described in Chu & Ng (2002). Antibodies against integrin VB3 and 105 KDa plasma
membrane glycoprotein were used as the primary antibodies, respectively. Primary
antibodies and specific secondary antibodies conjugated with FITC were added
subsequently. The primary antibody utilized was an anti-105-kDa polyclonal antibody
(1:100) and anti-integrin alphaV beta 3 monoclonal antibody (1:500), at indicated
dilutions. The fluorochrome used was an FITC conjugated secondary antibody. The

specimens were viewed with Olympus 1X81 using oil immersion objectives.

[00216] Results are shown in Figure 15 A and B, respectively. In particular, integrins

oVB3 are distributed along the plasma membrane and focal adhesion through the
cytoplasm (see Figure 15A). Similar distribution patterns of the 105KDa glycoprotein
were also observed when compared to integrin aVp3 shown in Figure 15A. Thus, a
similar distribution pattern between the 105 KDa glycoprotein and integrin aVp3 is

observed.

[00217] Therefore, these data show that the WNV virus binding 105 KDa plasma

membrane protein is the integrin oVp3.

Example 18: Gene knockout and down requlation of integrin oV§3 in Vero cells

[00218] To further confirm that integrin subunits aV and 3 are the receptor molecules
for West Nile Virus, gene knockout by means of RNA intefering was carried out. Ten

short gene sequences from the full length integrin oV gene sequence (SEQ ID NO: 8)

45



945950955960 ttt cot tat aag aat ctt cca att gag gat
atc acc aac too aca ttg2928 Phe Pro Tyr Lys Asn Leu
Prolle Gn Asp Ile Thr Asn Ser Thr Leu 965970975 gtt
acc act aat gtc acc tgg ggc att cag cca gcg ccc atg
cot gtg2976 Val Thr Thr Asn Val Thr Trp Ay Ile Gn
Pro Ala Pro Met Pro Val 980985990 cot gtg tgg gtg atc

and tWelve $lforo§énd beéqedritegfrong tife fulldehdttl inlegrintfB3§ede Bequence (SEQ
Val Trp Val Ileqlle Leu Al a Val Lgén Alteg GlﬂggLen L@-l (

ID NQ&H)) veare seierteb anddigated igtor Bamill gnd fﬂmdllbdlsea&eg R&ilencer 3.0. In

vt ReFeifin i 8958823800 ol Shalle g o rom

SEQJDCNOIJIXRASEC IDANOoHR Wae G@@i gﬁ'@gﬁggalgb@ V:iaQSEQtlD NO: 12),
caa cot 3114 Val Mcg Pro Pro G n
integun aIRBAVEASES 1D NG 1holowesgodsts 34 a{{SE&th MG 1@’@{ Inmm beta 32:

(SECOfF N3C16)°a ARwaiy-thd3ddis were selected and sequenced to verify in-
frame insertion. All clones were then transfected into Vero cells and screened for down

regulation of integrin expression.

[00219] In particular, plasmid constructs (psilencer 3.0-H1, Ambion, USA) containing
different regions of the integrin alpha V beta 3 subunits (shown below) were
constructed. Transfections were performed using Lipofectamine PLUS reagents from
Invitrogen (USA) as specified by the manufacturer. In brief, Vero cells were grown on
coverslips in 24-wells tissue culture plate until 756% confluency. 1 to § ug of the
respective constructs was complexed with 4 ul of PLUS reagent in 25 pl of OPTI-MEM
medium (GIBCO) for 15 min at room temperature. The mixture was then added to 25 i
of OPTI-MEM containing 2 pi of lipofectamine. After incubation for another 15 min, the
DNA-liposome complexes were added to the cells. Following incubation for 3 h at 37
°C, 1 ml of complete growth medium was added and incubated for another 24 hrs
before virus entry assay was carried out. The down regulation of integrin was checked
by immunofluorescence assay using antibodies against integrin alphaV and beta 3.

[00220] The transfection efficiency was determined to be approximately 35%. Results
are shown in Figure 16. Control formed by immunofluorescence staining of integrin aV
and B3 on Vero cells using anti integrin aV and B3 antibodies is shown in Figures 16A
and 16C. Those Figures respectively show that integrins oV and B3 are both mainly
distributed at the cell surface and the focal adhesion junction. Vero cells transfected
with pSilencer-siRNA integrin oV or integrin p3 shown in Figure16B and Figure 16D

respectively, show down regulation of integrin ¢V and B3 on Vero cells.

[00221] In particular, a number of these clones can sirongly down-regulate the

expression of integrin oV or B3 by 80%. These integrin down-regulated clones were -
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Hs Gn Asn Ay Gn Gy Asn Ser Gn Thr 10401045 <210>

9 <211> 1048 <212> PAT <213> Honp Sapi ens <400> 9 Met

Ala Phe Pro Pro Arg Arg Arg Leu Arg Leu Ay Pro Arg

Gy Leu 151015 Pro Leu Leu Leu Ser Gy Leu Leu Leu Pro

Leu Cys Arg Ala Phe Asn 202530 Leu Asp Val Asp Ser Pro

Ala Qu Tyr Ser Ay Pro AQu Ay Ser Tyr 354045 Phe Qy
selctéﬂl&JrWNV\&dtus@myFﬁadﬂfees\mb are sh&an inhFiyuten 7 SEhe Ab@n-regulation

Met 505560 Phe Leu Leu Val Ay Ala Pro LYS Ala Asn Thr-
of eithyy; intgaRinme\) oGPy stoagly inhibited the entry of West Nile Virus as compared to

internal control of GADPH.

Example 19: ATPases Antibody Blocking Virus Entry Assays

[00222] Antibody Blocking Virus Entry Assays (ABVEA) performed using antibodies
against various plasma membrane-associated proteins have shown significant inhibition
of virus entry of blockage of ATPases (data not shown). To investigate the role of an
ATPase as co-receptor of the West Nile Virus, a further series of ABVEA was performed

using antibodies raised against plasma membrane related ATPases.

[00223] In particular Vero cells were grown in 96 wells microtitre plates till confluent.
Cells were washed thrice with PBS and incubated with antibodies against ATPase beta
subunit, ATPase alpha subunit, calcium dihydropyridine receptor alpha, calcium
dihydropyridi'ne receptor beta, VATPase E and VATPase for 1 hr at 37 °C. Excess
antibodies were removed by washing thrice with PBS. 50 pl of radiolabeled WNV were
added and incubated for another 1 hr at 37 °C. Excess virus were then inactivated and
washed with acid glycine buffer (pH 2.8). Penetrated virus were then determined.

[00224] Results are shown in Figure 18. The blocking of both plasma membrane
associated ATPases and vacuolar ATPases with their respective antibodies seem to
exert an inhibitory effect on the entry process of WNV. In general, ATPases are required
to generate energy for many cellular activities across the plasma membrane. Hence,
ATPases may act as co-receptor for WNV binding and providing the necessary energy

for the endocytosis process of WNV.

Example 20: Neurotensin Antibody Blocking Virus Entry Assays

[00225] By using human brain ¢cDNA library screening for interacting partners with WNV
envelope protein in Yeast-2 hybrid system (not shown), a neurotensin receptor was
obtained after several rounds of stringent selection. DNA sequence coding for
neurotensin receptor is reported in the sequence listing as SEQ ID NO: 16, the amino

acid sequence reported as SEQ ID NO:17.
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65707580 Val Qu Ay Gy Gn Val Leu Lys Cys Asp Trp
Ser Ser Thr Arg Arg 859095 Cys G n Pro Ile Gu Phe Asp
Ala Thr Ay Asn Arg Asp Tyr Ala Lys 100105110 Asp Asp
Pro Leu Gu Phe Lys Ser Hs @n Trp Phe Ay Al a Ser
Val 115120125 Arg Ser Lys G n Asp Lys Ile Leu Ala Cys
Ala Pro Leu Tyr His Trp 130135140 Arg Thr A u Met Lys

[0Ozﬂ}mm/EAAWére%srfBﬂﬂed/with%miBﬁdieﬁﬁgaiﬁbﬁ thé theurotensin receptor in
145150155160 G n Asp Gy Thr Lys Thr Val GQu Tyr Al a

A172meiroliastama erlls andin ARs0 celisavamonirpk Asp Ala Asp Ay
Gn @y Phe Cys Gn Ay @y Phe Ser |le Asp 180185190
[0022F]dnTharticular Yeeo oslls wete grown du96emeld midciotitremdatas il confluent.

Cellssﬁérepvr&aesl:nré/c{ thlr%gzv%%%s and incubated with antibodies against nerotensin
receptor for 1 hr at 37 °C. Excess antibodies were removed by washing thrice with
PBS. 50 pl of radiolabeled WNV were added and incubated for another 1 hr at 37 °C.
Excess virus were then inactivated and washed with acid glycine buffer (pH 2.8).

Penetrated virus were then determined.

[00228] Results are shown in Figure 19. Both A172 and Vero cells were pre-incubated
with different concentrations of antibodies against neurotensin receptors and followed
by incubation with radiolabeled WNV. Entry of WNV is significantly inhibited by anti-

neurotensin receptor antibodies in A172 cells but not in Vero cells.

[00229] These results have been confirmed by WNV competitive binding assays of
neurotensin receptor with its natural ligand. Results of such assays are shown in Figure
20. Neurotensin (natural ligand) competitively blocked entry of WNV into A172 cells.
A172 cells were pretreated with neurotensin at a different concentration before
incubation of cells with readiolabeled WNV. Entry of WNV is blocked in a dosage

dependent manner.

Example 21: Effect of neurotensin down regulation to West Nile Virus entry in
A172 cells

[00230] Work has been carried out to knockout the expression of neurotensin receptor
in A172 cells and assess for West Nile virus entry. Three short gene sequences from
the full length neurotensin receptor sequence were selected and ligated in BamHI and
Hind!l digested pSilencer 3.0 (not shown). In particular the sequence reported in the

sequence listing as SEQ ID NO: 18 was used.

[00231] Plasmid constructs (psilencer 3.0-H1, Ambion, USA) containing the neurotensin
receptor sequence reported in the sequence listing as SEQ ID NO: 18 was transfected
into A172 cells. Transfections were performed using Lipofectamine PLUS reagents from
Invitrogen (USA) as specified by the manufacturer. In brief, Vero cells were grown on
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Trp Gn Ay Gn Leu Ile Ser Asp Gn Val Ala Gu lle

Val Ser Lys 210215220 Tyr Asp Pro Asn Val Tyr Set Ile

Lys Tyr Asn Asn G n Leu Ala Thr 225230235240 Arg Thr

Ala Gn Ala Ile Phe Asp Asp Set Tyr Leu Ay Tyr Set

Val 245250255 Ala Val dy Asp Phe Asn Ay Asp Ay lle

Asp Asp Phe Val Ser @y 260265270 Val Pro Arg Ala Al a
coverAh;gs Thr24bwellGtigshéteulfale Plate |urdil 'I75Er% Mmﬂﬁbucye??S?&ﬁZBEjg of the

Met Ser Set Leu
respegiive BPASUGlS B EHREer MibHolC Ic@fyPIFM% Teasentan 2k & o QPTI-MEM
r
s OI800} 8 i ArPyie TSR BB 025
of OPAdMBIYERgdaiamg 2 pl of lipofectamine. After incubation for another 15 min, the
DNA-liposome complexes were added to the cells. Following incubation for 3 h at 37
°C, 1 ml of complete growth medium was added and incubated for another 24 hrs

before virus entry assay was carried out.

100232] Clones were selected and sequenced to verify in frame insertion (not shown).
All clones were then transfected into A172 cells and screened for down-regulation of
neurotensin receptor expression. The down regulation of neurotensin receptor was
checked by immunofluorescence assay using antibodies against neurotensin receptor.
To demonstrate expression and localization of the receptor immunofluorescence assay
with the antineurotensin receptor, antibodies were used. Results are shown in Figure
21. A172 cells transfected with pSilencer-siRNA expressing siRNA against the
neurotensin receptor showed a down regulation of plasma membrane neurotensin
receptor expression (B). No down regulation was observed instead in the control, where
in absence of transfection with pSilencer-siRNA neurotensin receptor is expressed
predominantly on the plasma membrane and within cytoplasmic vesicles (A).

Example 22: West Nile Virus attachment domain

[00233] West Nile virus envelope domain Il (350-390) was cloned into E. coli
expression vector pET16b (Novogen, USA)} and expressed as His-tagged fusion
protein. The DIII protein was expressed as a soluble protein and was purified through a
nickel column. The purified DI} protein was separated by 10% SDS PAGE and
followed by transferring to nitrocellulose membrane. The recomblnant DIl is detected
with menoclonal antibodies against E protein of WNV and antl His antibodies. The
monocional anti-E protein and anti-His antibodies were used at a concentration of 1:500
and 1: 200 respectively. The secondary antibodies conjugated with alkaline
phosphatase were added subsequently. Detection of DIII protein was carried out by
adding the substrate (nitroblue tetrazolium) to the blot.
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Gy Lys Len Gn Gn Val Ay Gn Val Set Val Set Leu

Gn Arg Ala 340345350 Set Ay Asp Phe G n Thr Thr Lys
Len Asn Gy Phe G n Val Phe Ala 355360365 Arg Phe Ay
Set Alalle Ala Pro Len Gy Asp Len Asp G n Asp Ay

370375380 Phe Asn Asp Ile Ala lle Ala Ala Pro Tyr Ay
Ay Gn Asp Lys Lys 385390395400 Ay Ile Vval Tyr Ile
Phe Asn Gy Arg Ser Thr Ay Len Asn Ala Val 405410415

roo2sfl Beprbefs ol b Eube ot e Beffo b Moy gmy o

DIl pfdtainThr BB8#pfdrl 30 ﬁcﬁﬁ dt}(ﬁ°6SnE§&:eSs46:5éABélﬂﬁ:l PyoteiRrie rémoved by
Leu Ile Val. Ay Al KIVaIAs p Arg Ala Ile Leu

washing tnpswith PBS. Rad:olabeled WNV or Dengue virus (250 plaque forming unit,

PFU) is added and incubated for 1 h at 37°C. Virus entry into Vero cells was determined

by radioactive counts from a scintillation counter.

[00235] The production of murine poluyclonal antibodies against West Nile virus DIl
protein was carried out as previously described by Chu and Ng, 2003. The pool sera
from 6 DIl protein immunized Balb/c mice were diluted in a series of concentration 1:2
to 1:8192. Equal volulme (50 pl) of anti-DIlIl antibodies and WNV (500 PFU) were
incubated for 1 h before overlaying onto Vero cells monolayer. Excess or unbound
virus-antibody complexes were removed by washing thrice with PBS. Plaques were
stained with crystal violet after 4 days of incubation at 37°C. Virus diluent was used as a

control for anti-DIll antibodies.

[00236] The portion of West Nile Virus coding for the domain Il is reported herein as
SEQ ID NO: 20, This sequence encodes for domain Il of the Envelope protein
according to the well known genetic code. A person skilled in the art can easily identify
the domain i coding portions inside the sequence as well as the amino acid sequence,
as encoded by SEQ ID NO: 21.

[00237] The amino acid sequence of domain [l coded by the sequence reported as
SEQ ID NO: 20 is designated as SEQ ID NO: 21. A soluble form of recombinant domain
Il from 350 to 390 of the envelope protein of West Nile virus envelope protein (E
protein) was cloned into E. Coli expression vector pET16b (Novogen, USA) and
expressed as His-tagged fusion protein. The protein had comprised a sequence
reported in the sequence listing as SEQ ID NO: 19. The DIl protein was able to be
~ expressed as a soluble protein. Recombinant DIl protein was separated by 10%SDS
PAGE and followed by fransferring to nitrocellulose membrane. The recombinant Dill is

detected with monocional antibodies against E protein of WNV and anti-His antibedies.

The results are shown in Figure 22,

[00238] Also polyclonal antibodies (not shown) against West Nile virus E-protein were

able to detect the expressed recombinant E domain Il (Figure 22).
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Tyr Arg Ala Arg Pro Val Ile Thr Val Asn Ala Gy Leu

A u Val Tyr 465470475480 Pro Ser Ile Leu Asn G n Asp
Asn Lys Thr Cys Set Leu Pro Ay Thr 485490495 Al a Leu
Lys Val Set Cys Phe Asn Val Arg Phe Cys Leu Lys Ala

Asp 500505510 Gy Lys Ay Val Leu Pro Arg Lys Leu Asn
Phe G n Val Qu Leu Leu 515520525 Leu Asp Lys Leu Lys
GnlLys Ay Alalle Arg Arg Ala Leu Phe Leu 530535540

[00238Y SuBsequerdly SéerdRrells Sadre First iriribatedswits diffiednt Toncdritmation of DI

Ser D45 60,y Leu Met s Gu,du
proteiigt #38 RpdoRPRRASINA o DSiug Virisor sl A Assey forpius entry.
Result¥ Sre’SHovky i Higlre T78. EREQ of VENTHE sib'nFﬁcEH% BiBEkdd iH tHy ggresence of

Arg 5805855 eu Asp Tyr Ar% Thr Al a a Asp Thr Thr
DIl pegteinveiiledPHA plich npt leaviecanty effect on the entry of WNV. Recombinant WNV
envelope DIll protein can also slightlty block the entry of Dengue virus at high
concentration used. Therefore, recombinant E domain Il was also able to competitively

inhibit the binding of West Nile virus in a dosage dependent manner.
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595600605 Asn G n Phe Thr Pro Ala Asn Ile Set Arg G n
Ala His Ile Leu Leu 610615620 Asp Cys Ay G u Asp Asn
Val Cys Lys Pro Lys Leu Qu Val Set Val 625630635640
Asp Set Asp Gn Lys Lys Ile Tyr Ile Ay Asp Asp Asn
Pro Leu Thr 645650655 Leu Ile Val Lys Ala G n Asn Gn
Gy Qu dy Ala Tyr Au Ala Qu 660665670 Leu Ile Val

[ooz&gylnl | &iditioh, Lenurfden golyciénal Fﬁrﬂubbbi@sGweryal ro@hcety gagalnst the
5680685 Asn Asn G'u Ala Len Al a Len
recophinany, somain & (Figure 24pedsimme @3nKE>ﬁr piatej n@and%ﬁ)llivanotem) was

detectfd ¢t PRmE SOV LRGSR G Pre st Cifﬁ?llé-?ﬁo

[Oozﬁ]nThSeesre n%ﬁne polyclonal antibodies were used in plague neutralization assay of
WNV. Recombinant D!l is expressed, purified and injected into 6 Baib/c mice. pool sera
were obtained and diluted in a series of concentration as shown in the graph below.
Equal volume of anti-Dlll antibodies and WNV (500 PFU) were incubated for 1 h before
overlaying onto Vero cells monolayer. Plaques were stained with crystal vioiet. Virus
diluent was used as a control for anti-DIll antibodies. Results shown in Figure 25
demonstrate that murine polyclonal antibodies against DIlI protein are capable of

neutralizing the West Nile virus

[00242] Together, these data define that domain Il of West Nile virus E protein is
responsible for binding to the surface of the cells.

[00243] The disclosures of each and every publication and reference cited herein are

incorporated herein by reference in their entirety.

[0001]The present disclosure has been explained with reference to specific
embodiments. Other embodiments will be apparent to those of ordinary skill in the art in
view of the foregoing description. The scope of protection of the present disclosure is

defined by the appended claims.
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725730735 Met Asp Thr Ser Val Lys Phe Asp Len Gn lle
G n Her Her Asn Len 740745750 Phe Asp Lys Val Her Pro
Val Val Ser His Lys Val Asp Len Ala Val 755760765 Len
Ala Ala Val Gnlle Arg Ay Val Her Her Pro Asp Hi s

Ile Phe 770775780 Len Pro Ile Pro Asn Trp G u Hi s Lys
A u Asn, Pro Gn Thr Gn Gn 785790795800 Asp Val dy

REFERBNGHS Val Gn His Ile Tyr Gn Len Arg Asn Asn Gy
805810815 Pro Ser Her Phe Her Lys Ala Met Len His Len
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Ile Her Her Leu Gn Thr Thr G n Lys Asn Asp Thr Val
Ala dy Gn 865870875880 Ay Gn Arg Asp His Leu lle
Thr Lys Arg Asp Leu Ala Len Her G n 885890895 Gy Asp
Ile Hs Thr Leu Ay Cys Ay Val Ala A n Cys Leu Lys
Ile 900905910 Val Cys G n Val Gy Arg Leu Asp Arg Ay
Lys Ser Ala Ile Leu Tyr 915920925 Val Lys Set Leu Leu

[10] (TésﬂleTEf a@ldvahglePf@ NBB7 AN clestid s qieRcebith S esHH)
n Hs Set Tyf Ser Leu Lys Ser Ser Ala Set Phe As
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atg cga gcg cgg ccg cgg ccc cgg ccg ctc tgg gcg act
gtg ctg gcg48 Met Arg Ala Arg Pro Arg Pro Arg Pro Leu
Trp Ala Thr Val Leu Ala 151015 «ctg ggg gcg ctg gcg
ggc gtt ggc gta gga ggg ccc aac atc tgt acc96 Leu Ay
Ala Leu Ala Gy Val dy vVal Ay Gy Pro Asn Ile Cys
Thr 202530 acg cga ggt gtg agc too tgc cag cag tgc ctg
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VWT’"CQ%W@H@ @’taja@tggsmomr@ dejernipatiaioef nege gggemgajlt:s virus
S@L&P&’m‘@@g@?ﬁm% 44 MA Len Pro Leu Gy Ser Pro

ac Ct'g aag gag aat ctg ctg aag gat aac
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Gn Phe Pro Val Ser Gn Ala Arg Val Leu Gn Asp Arg

Pro Leu Ser 859095 gac aag ggc tot gga gac ago tcc cag
gtc act caa gtc agt ccc cag336 Asp Lys Ay Ser Ay Asp
Ser Ser Gn Val Thr Gn Val Ser Pro G n 100105110 agg

att gca ctc cgg ctc cgg cca gat gat tog aag aat ttc
too atc384 Arg Ile Ala Len Arg Leu Arg Pro Asp Asp Ser

[43] Reyg FABIN Hekez, $eX., Mandl, 16,1 RUh25C G and Hariser) 601998, Wenveiope
gat tac cot gac atc tac tac ttg atg432 G n Val g
gi@w in fpm f%@%bwye enegPRalitis Adigs |at§ Prgﬂeotgtlanélﬁtu@t 375, 291-
g$0135140 gac ctg tot tac too atg aag gat gat ctg tgg
ago atc cag aac ctg480 Asp Leu Ser Tyr Ser I\/Et Lys Asp

(441 458, Y (B Bl QBbeshafel Tedraten. Hevify. no.
FaemSDS\AGKmthP I\IMSOWI%&?%@L,EHS.:@N -840, LA§ndotSRAagen. Thr

Ser Asn Len Arg 16517
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att ggc ttc ggg gca ttt gtg gac aag cot gtg tca cca
tac atg tat576 Ile Ay Phe Ay Ala Phe Val Asp Lys Pro
Val Ser Pro Tyr Met Tyr 180185190 atc too cca cca gag
gcc ctc gaa aac ccc tgc tat gat atg aag acc624 Ile Ser
Pro Pro Gu Ala Len G n Asn Pro Cys Tyr Asp Met Lys
Thr 195200205 acc tgc ttg ccc atg ttt ggc tac aaa cac
[54] Yedliot§.McHing &.lactngdMdratbsiiilerJys1989) CharabkirizBtien of 4
Tyr Lys H s Val Len Thr Len Thr Asp 210215220 cag gt
ccg%gm@dggl@ﬁ lnggtre%obfgér@qvgugégngg@escagna@ oyegdetbglial cells. J
VESI9630 19811 _ Thr Arg Phe Asn G n Gn Val Lys Lys Gn
Ser \/a1 Ser g 225230235240 aac cga gat gcc cca gag

55) bl iCodt el BL NG, S aRERAIBIEE, Pl SBavence

ariysls 02tle rgembigie pPateif A8 dftbe Ablivigs Wt Nilgdriatar@péf its gene.
_gca tcc _cac tt7% ct g816
Virology. 147, 264-273.
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Val Cys Asp Gu Lys Ile Ay Trp Arg Asn Asp Al a Ser

H s Leu Leu 260265270 gtg ttt acc act gat gcc aag act
cat ata gca ttg gac gga agg ctg864 Val Phe Thr Thr Asp
Ala Lys Thr His Ile Ala Leu Asp Gy Arg Leu 275280285
gca ggc att gtc cag cct aat gac ggg cag tgt cat gtt
ggt agt gac91l2 Ala Ay Ile Val Gn Pro Asn Asp Ay Gn
Cys His Val Ay Ser Asp 290295300 aat cat tac tct gcc
tcc act acc atg gat tat ccc tct ttg ggg ctg960 Asn His
Tyr Her Ala Her Thr Thr Met Asp Tyr Pro Her Leu Gy
Leu 305310315320 atg act gag aag cta tcc cag aaa aac

tc aat tt g Gu lys,Leu . .
1. Bl e&ivd yReRefl bt oRlRnBa MREAS ottty Gid' 4%Bu5dmerising
ad@fiistefing aatth@lalIGart a%@ht piterfdriig @B Adaviviads @gtrelgp@ protein,

ctc atc ccal056 Thr u Asn Val Val Asn Leu Tyr n

whaggin e fipgivires gnyelgre nsotsinissdemainglfof the enve%)pe protein and
the domain Ili has a sequence substantially homologous to SEQ ID NO: 19 or

SEQ ID NO: 21.

2. The ex vivo method of claim 1, wherein the agent interferes with the
functionality of the flavivirus envelope protein.

3. The ex vivo method of claim 1, wherein the agent interferes with the

expression of the flavivirus envelope protein.

4, The ex vivo method of any one of the preceding claims, wherein the flavivirus
is a member of Japanese encephalitis serocomplex.

5. The ex vivo method of any one of the preceding claims, wherein the flavivirus
is West Nile Virus.

6. The ex vivo method of any one of the preceding claims, wherein the cell is a
cell of a vertebrate.

7. An ex vivo method of any one of the preceding claims, wherein the agent is

an antibody against the domain Il of the flavivirus envelope protein.

8. An ex vivo method of any one of the preceding claims, wherein the agent
is a competitive lilgand of domain IIl.

9. Use of the agent according to any one of the preceding claims in the
manufacture of a medicament for combating a flavivirus infection in a vertebrate,
the flavivirus exhibiting a flavivirus envelope protein, the flavivirus envelope

protein comprising @ domain Ill.

10. The use of claim 9, wherein the agent is a competitive ligand of domain 111
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ggg acc aca gtt ggg gtt ctg tcc atg gat tcc agc aat
gtc ctc cagll04 Gy Thr Thr Val Ay Val Leu Her Met
Asp Her Her Asn Val Leu G n 355360365 ctc att gtt gat
gct tat ggg aaa atc cgt tct aaa gta gag ctg gaall52
Leu Ile Val Asp Ala Tyr Ay Lys Ile Arg Her Lys Val
G u Leu Au 370375380 gtg cgt gac ctc cct gaa gag ttg
tct cta tcc ttc aat gcc acc tgcl200 Val Arg Asp Leu

155 Ba S8 RNy or 10 WASkey ine Ui io alnEline ol the Japanese

enb&phdIfit sefdbofitfet C @aagl248 Leu Asn Asn Qu Val lle
Pro Ay Leu Lys Her Cys Met Ay Leu Lys 405410415 att

a gac ac agc ttc agc att gag gcc aa cga
12ggBeP§?9§§ "T'I 18197 TAspherkin W&If'aMB’FUﬁ’HFeV\L@?N%ﬁg/"@Su
Ala Lys Val Arg Ay Cys 420425430 ecc cag gag aag gag

Sa‘ﬁﬂe tu@é of E:Fanrﬁ@c 10! 31 3R92 GHer8hahd Qéﬂéﬁl%t@%ﬁf}ﬂ'naﬁrﬂémg
Qu Lys QU Lys Ser Phe Thr Ile Lys Pro Val

Ph Lys
14. Pharr¥1aceut|cal composition comprising an agent according to any one of
claims 1 to 8; and a pharmaceutically acceptable carrier, vehicle or auxiliary
agent.

15. The pharmaceutical composition of claim 14, wherein the interfering agent is

a functional blocking antibody against the domain iil.

| 16. The pharmaceutical composition of claim 14, wherein the interfering agent is

competitive ligand for the domain Ill.

17. Use of an immunogenic amount of a polypeptide comprising the domain Il of
the envelope protein of the flavivirus in the manufacture of a medicament for
inducing immunity to a flavivirus in a vertebrate susceptible to infection of the

flavivirus, the flavivirus exhibiting an envelope protein comprising a domain {ll.

18. The use of claim 17, wherein the polypeptide comprises a portion having a
sequence substantially homologous to SEQ ID NO:19 or SEQ ID NO: 21.

19. A vaccine for a flavivirus, the flavivirus exhibiting an envelope protein
comprising a domain Ill, the vaccine comprising, as an active agent, a
polypeptide comprising the domain Il of the envelope protein of the flavivirus

according to claim 1.

20. A kit for the diagnosis of flavivirus infection in a vertebrate, susceptible to be
infected with the flavivirus, the flavivirus exhibiting an envelope protein

comprising a domain [, the kit comprising:

at least one agent able to bind the domain lll, associated with an
identifier; and
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435440445 crac agc ctg atc gtc cag gtc acc ttt gat tgt
gac tgt gcc tgc cagl392 Asp Her Leu Ile Val G n Val

Thr

Phe

Asp Cys Asp Cys Ala Cys G n 450455460 cf CC caa

gct gaa cct aat agc cat cgc tgc aac aat ggc aat ggg
accl440 Ala Gn Ala Gu Pro Asn Ser H's Arg Cys Asn

Asn
tgc
du
Ser

cct

du
ago
gag
Her

dy
cgt

Asn Ay Thr 465470475480 ttt gag tgt ggg gta
tgt ggg cct ggc tgg ctg gga tcc caglda88 Phe

Cys Ay Vval s Arg Cys Ay Pro GQy Trp Leu Ay
ClL A Q@d@@%’?t@tabgea@ é‘?j@‘:%/@ﬁ “’g%{'é'ﬂﬁég gac tat cgc

t oo
Asp
ccc
tgc
Gn

cag cag gac gaa tgcl536 Cys Qu Cys Ser Qu
Tyr Arg Pro Ser Gn Gn Asp Au Cys 500505510
Cgg gag ggt cag ccc gtc tgc ago cag cgg ggc
ctcl584 Ser Pro Arg Au Gy Gn Pro Val Cys
Arg Ay GQu Cys Leu 515520525
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<120>

<130>

<140>
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<150>
<151>

<160>

<170>

<210>
<211>
<Z12>
<213>

<220>
<221>
<222>
<223>

<400>

tgt ggt caa tgt gtc tgc cac ago agt gac ttt ggc aag
atc acg ggcl632 Cys Ay G n Cys Val Cs H s Her Her
Asp Phe Ay Lys Ile Thr Ay 530535540 aag tac tgc gag
tgt gac gac ttc too tgt gtc cgc tac aag ggg gagle80
Lys Tyr Cys G u Cys Asp Asp Phe Her Cys Val Arg Tyr
Lys Ay d u 545550555560 atg tgc tca ggc cat ggc cag
tgc ago tgt 99 tgt gacl728 Met Cys Her
Ay His %E%ECNC fISqd/lgsel Asp Cys Leu Cys Asp
I@ﬁ5@£95ﬁ§1ggg gac tgg acc ggc tac tac tgc aac tgt acc
(ﬁﬁg‘ﬁﬁtl@thgagnaccl776 Ser Asp Trp Thr Ay Tyr Tyr
Cys Asn Cys Thr Thr Arg Thr Asp Thr 580585590 tgc atg
MoQecElge, aatpgyigicty CeghddgcaragbitggCocdergetaan t gt
'ggadBr4d QishMptavEerru8es Asn Qy Leu Leu Cys Her Ay
Arg €] Hﬁs Cys d u 595600605 tgt ggc ago tgt gtc tgt
R 93551 g ggc too tat ggg gac acc tgt1872 Cys Ay
Hep Qs Val, Cys Ile Gn Pro Ay Her Tyr Gy Asp Thr

gried
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<213>

<400>

1

Asp
Met Lys Thr Cys

<210>
<Z211>
<212>
<Z213>

<400>

Val Val Ser

1

Leu Leu Gly

<210>
<211>
<212>
<213>

<400>

Gln Gly Gln

1

Asp Pro Asn

<210>
<211>
<212>
<213>

<400>

610615620 gag aag tgc coo acc tgc cca gat gcc tgc acc

ttt
Asp
gag

aag aaa
Al a Cys
t gt aag
aat accl968
Tyr Met Thr

58, 99598

gaa tgt 1920
Thr Phe Lys
aag ttt gac
Val du Cys
G u Asn Thr
att gag tca
Cys Arg Asp

G u Lys Cys Pro Thr Cys Pro
Lys A u Cys 625630635640 gtg
Cgg gag ccc tac atg acc gaa
Lys Lys Phe Asp Arg Gu Pro
645650655 tgc aac cgt tac tgc
gtg aaa gag ctt aag2016 Cys
GQu lle u Her val Lys Qu

sL,eu Lys 660665670 gac act ggc aag gat gca gtg aat tgt
acc tat aag aat gag gat gac2064 Asp Thr Gy Lys Asp
Met Tyr Ala Séal prASne S uTdla Tar cly S51ASHsiCrro AP ASPAEY 5680685
tgt gtcogtc aga ttc caglbac tat gaa gat tot agt gga
aag too atc2112 Cys Vval

Her Her

20

20
PRT

Vero cells

4

5

Leu
20

20
PRT

Verc cells

3

5

Val
20

6
4
PRT

Ay Lys Her

Synthetic peptide

6

Arg Phe Asp Ser

1

<210>
<211i>
<212>
<213>

WLA-SRV01\217497v01\59419.010100

7
5
PRT

Synthetic peptide

Val

Arg Phe G n Tyr Tyr Qu

e 690695700

Asp Asn His Tyr Ser Ala Ser Thr Thr Met Asp Tyr Pro
1C

15

Leu Ile Ser Asp Gln Val Ala Giu Ile Ile Ser Lys Tyr
10

15



<400>

ctg tat gtg gta
gac ate ctg2160

gaa
Len

Pro Lys Gy Pro Asp

etc tea gtg atg
gee2208 Vval Val

ggg
Leu

Len Ile Ay Leu Ala

etc etc ate ace
Jen Ile Trp Lys

ate
Leu

gag
Tyr
I'le
gee
Leu

cca gag tgt ccc aag ggc cot
A u Cys
Len 705710715720 gtg gtc ctg
att ctg etc att ggc ctt

Val

Ser Val

Val

Gn Gn Pro

Met Ay Ala Ile Leu

725730735 gee ctg etc ate tgg aaa
cac gac cga aaa gaa2256 Al a Leu

Leu

Ile Thr

Ile H's Asp Arg Lys

G u 740745750 ttc got aaa ttt gag gaa gaa ego gee aga
gee2304 Phe Ala Lys Phe G n Gn

Gly arg @0g aaaségg gac
Gn ArgsAla Arg

aac cca ctg tat
ate acg2352 Asn
Phe Thr Asn

<210>
<211>
<212>
<213>

<220>

SThr
D;é&zsﬁ? Tyr Arg

Homo Sapiens

<221> CDS

<222>
<223>

<400>
atg gct
Met Ala
1

ceg ctt
Pro Leu

cta gac
Leu Asp

tte gge
Phe Gly

ttt ctt
Phe Leu
65

gtg gaa
Val Glu

tgce cag
Cys Gln

gat gat
Asp Asp

agg tcg
Arqg Ser
130

aga act
Arg Thr

(1)..
Sequence coding for integrin

8

tit
Fhe

ctt
Leu

gtg
Val
35

ttc
Phe

cte
Leu

gga
Gly

cca
Pro

cca
Pro
115

aaa

Lys

gag
Glu

(3144)

ccg
Pro

cte
Leu
20

gac
Asp

gcc
Ala

gtg
Val

999
Gly

att
Ile
100

ttg

Leu

cag
Gln

atg
Met

ccg
Pro

tcyg
Ser

agt
Ser

gtg
Val

gga
Gly

cag
Gln
B5

gaa

Glu

gaa
Glu

gat
Asp

zaa
Lys

aca

Al a

aaa

Asn

Ile
Ay

€gg cga cgg

Arg

gga
Gly

cct
Pro

gat
Asp

gct
Ala

70

gtc
Val

Lttt
Phe

ttt
Phe

aaa
Lys

cag
Gln

WLA-SRVOI\217497v01159419.010100

Arg

ctc
Leu

gcc
Ala

ttc
Phe
55

cecae
Pro

ctc
Leu

gat
Asp

aag
Lys

att
Ile
135

gag
Glu

Arg

ctg
Leu

gag
Glu
40

ttc
Fhe

aaa
Lys

daa

gca
Ala

tece
Ser
120

ttg

Leu

cga
Arg

Lys Trp Asp Thr Ala 755760765 aac
gag gee acg tot ace ttc ace aat

Pro Len Tyr

Lys G n Ala Thr Ser

Thr 770775780 tac egg ggc act

Thr

ctyg
Leu

cta
Leu
25

tac
Tyr

gtg
Val

gca
Ala

tgt
Cys

aca
Thr
105

cat

His

goc
Ala

gag
Glu

alpha V

cgce
Arg
10

cct
Pro

tct
Ser

ccc
Pro

aac
Asn

gac
Asp
90

ggc
Gly

caqg
Gln

tgt
Cys

cct
Pro

ctc
Leu

ctg
Leu

ggc
Gly

agc
Ser

acc
Thr
75

tgg
Trp

aat
Asn

tgg
Trp

gcc
Ala

gtt
Val

subunit

ggt ccc
Gly Pro

tgc cge
Cys Arg

cce gag
Pro Glu
45

geg tet
Ala Ser
60

acc cag
Thr Gln

tet tet
Ser Ser

aga gat
Arg Asp

ttt gga
Phe Gly
125

cca ttg
Pro Leu
140

gga aca
Gly Thr

cgc
Arg

gco
Ala
30

gga
Gly

tce
Ser

cct
Pro

ace
Thr

tat
Tyr
i19

gca
Ala

tac
Tyr

tgec
Cys

ggc
Gly

tte
Phe

agt
Ser

€gg
Arg

ggqg
Gly

cge
Arg
95

gcc
Ala

tect
Ser

cat
His

£ttt
Phe

ctc
Leu

aac
Asn

tac
Tyr

atg
Met

att
Ile
80

€gg
Arg

aag
Lys

gtg
Val

tgg
Trp

ctt
Leu

48

96

144

192

240

288

336

384

432

480



785 <210> 11 <211> 788 <212> PRT <213> Hono Sapi ens
<400> 11 Met Arg Ala Arg Pro Arg Pro Arg Pro Leu Trp
Ala Thr Val Len Ala 151015 Len Ay Ala Len Ala Gy Val
Gy Val dy Ay Pro Asn Ile Cys Thr 202530 Thr Arg Ay
Val Ser Ser Cys G n Gn Cys Len Ala Val Ser Pro Met
354045 Cys Ala Trp Cys Ser Asp Gn Ala Len Pro Len Ay
Ser Pro Arq5®/s 505560 Asp n Lys G n Asn LI%E Len Lys
Asp Asn Cys a Pro Gn Ser Tle 65707580 A u Phe Pro
caa gat \S@Ia =8I aga lécLAI gactA&;Q; YQ{ g]c%ncc@ @gto‘sclBaA!cg Egap g!a-@u Ser528
Gln Asp Gly Thzr Lys Thr Val Glu Tyr Ala Pro Cys Arg Ser Gln Asp

165 170 175

145

att gat gct gat gga cag gga ttt tgt caa gga gga ttc agec att gat 576
Ile Asp Ala Asp Gly Gln Gly Phe Cys Gln Gly Gly Phe Ser Ile Asp
180 185 130

ttt act zaa gct gac aga gta ctt ctt ggt ggt cct ggt age ttt tat 624
Phe Thr Lys Ala Asp Arg Val Leu Leu Gly Gly Pro Gly Ser Phe Tyr
195 200 205

tgg caa ggt cag ctt att teg gat caa gtg gca gaa atc gta tet aaa 672
Trp Gln Gly Gln Leu Ile Ser Asp Gln Val Ala Glu Ile Val Ser Lys
210 215 220

tac gac cecc aat gtt tac agce atc aag tat aat aac caa tta gea act 720
Tyr Asp Preo Asn Val Tyr Ser Tle Lys Tyr Asn Asn Gln Leu Ala Thr
225 230 235 240

cgg act gca caa gct att ttt gat gac age tat ttg ggt tat tet gtg 768
Arg Thr Ala Gln Ala Ile Phe Asp Asp Ser Tyr Leu Giy Tyr Ser Val
245 250 255

gct gtc gga gat tte aat ggt gat gge ata gat gac ttt gtt tca gga 816
Ala Val Gly Asp Phe Asn Gly Asp Gly Ile Asp Asp Phe Val Ser Gly
260 265 270

gtt cca aga gca gca agg act ttg gga atg gtt tat att tat gat ggg 864
Val Pro Arg Ala Ala Arg Thr Leu Gly Met Val Tyr Ile Tyr Asp Gly
275 280 285

aag aac atg tcec toe tta tac aat ttt act ggc gag cag atg get gea 912
Lys Asn Met Ser Ser Leu Tyr Asn Phe Thr Gly Glu Gln Met Ala Ala
290 295 300

tat ttc gga Lttt tct gta get gec act gac att aat gga gat gat tat 960
Tyr Phe Gly Phe Ser Val Ala Ala Thr Asp Ile Asn Gly Asp Asp Tyr
305 3ic 315 320

gca gat gtg ttt att gga geca cct cte tte atg gat cgt gge tet gat 1008
Ala Asp Val Phe Ile Gly Ala Pro Leu Phe Met Asp Arg Gly Ser Asp
325 330 335

ggc aaa ctc caa gag gtg ggg cag gte tca gtg tect cta cag aga get 1056
Gly Lys Leu Gla Glu Val Gly Gln Val Ser Val Ser Leu Gln Arg Bla
340 345 350

teca gga gac ttc cag acg aca aag ctg aat gga ttt gag gte ttt gea 1104
Ser Gly Asp Phe Gln Thr Thr Lys Leu Asn Gly Phe Glu Val Phe Ala
355 360 365

cgg ttt gge agt gec ata get cct ttg gga gat ctg gac cag gat ggt 1152
Arg Phe Gly Ser Ala Ile Ala Pro Leu Gly Asp Leu Asp Gln Asp Gly
370 375 380
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ttc
Fhe
385

gga

Gly

cca
Pro

age
Ser

tat
Tyr

tac
Tyr
465

cct
Pro

gct
Ala

ggc
Gly

ttg
Leu

tac
Tyr
545

gga
Gly

gaa
Gilu

ttg
Leu

aat
Asn

att
Ile

tct
Ser

Lttt
Phe

cca
Pro
450

agg
Arg

age
Ser

cte
Leu

aaa
Lys

gat
Asp
530

agec

Ser

ctg
Leu

Lttt
Fhe

gat
Asp

859095 Asp Lys Ay Ser Ay Asp Ser Ser Gn Val Thr
Gn Val Ser Pro G n 100105110 Arg Ile Ala Leu Arg Leu
Arg Pro Asp Asp Ser Lys Asn Phe Ser 1le 115120125 G n
Val Arg Gn Val Gn Asp Tyr Pro Val Asp Ile Tyr Tyr
Len Met 130135140 Asp Len Ser Tyr Ser Met Lys Asp Asp
Leu Trp Ser Ile G n Asn Leu 145150155160 Ay Thr Lys
Leu Ala Thr G n Met Arg Lys Leu Thr Ser Asn Leu Arg

%plzig.lz_éa at@ tyggﬁ~I tyat glc}g i%%a Pro O
B0 alyrmiMetaTX JP |1E %rA a
Leu G n Asmgbro Cys Tyr ys Thr 52; @205 Thr
Cys Leu Pro Met Phe Gy Tyr Lys H s Val Len Thr Leu
Tdut ﬂ@qjatc ttc aat gga aga tca aca ggc ttg aac gca gtc 1248
Val Tyr Ile Phe Asn Gly Arg Ser Thr Gly Leu Asn Ala Val

405 410 415

caa atc ctt gaa ggg cag tgg gct gct cga age atg cca cca 1296
Gln Ile Leu Glu Gly Gln Trp Ala Ala Arg Ser Met Pro Pro
420 425 430

ggc tat tca atg aaa gga gcc aca gat ata gac aaa aat gga 1344
Gly Tyr Ser Met Lys Gly Ala Thr Asp Ile Asp Lys Asn Gly
435 440 445

gac tta att gta gga gct ttt ggt gta gat cga get atc tta 1392
Asp Leu Jle Val Gly Ala Phe Gly Val Asp Arg Ala Ile Leun
455 460

gcc aga cca gtt atc act gta aat get ggt ctt gaa gtg tac 1440
Ala Arg Pro Val Ile Thr Val Asn Ala Gly Leu Glu Val Tyr
470 475 480

att tta aat ¢aa gac aat aaa acc tgc teca ctg cct gga aca 1488
Ile Leu Asn Gln Asp Asn Lys Thr Cys Ser Leu Pro Gly Thr
485 490 495

aaa gtt tcc tgt ttt aat gtt agg ttc tge tta aag gea gat 1536
Lys Val Ser Cys Phe Asn Val Arg Phe Cys Leu Lys Ala Asp
500 505 51¢

gga gta ctt ccc agg aaa ctt aat ttc cag gtg gaa ctt ctt 1584
Gly Val Leu Pro Arg Lys Leu Asn Phe Gln Val Glu Leu Leu
515 520 525

aaa ctc aag caa aag gga gca att cga cga gca cktg ttt ctc 1632
Lys Leu Lys Gln Lys Gly Ala Ile Arg Arg Ala Leu Phe Leu
535 540

agg tcc cca agt cac tcc aag aac atg act att tca agg ggg 1680
Arg Ser Pro Ser His Ser Lys Asn Met Thr Ile Ser Arg Gly
550 555 560

atg cag tgt gag gaa ttg ata gcg tat ctg cgg gat gaa tct 1728
Met Gln Cys Glu Glu Leu Ile Ala Tyr Leu Arg Asp Glu Ser
565 570 575

aga gac aaa ctc act cca att act att ttt atg gaa tat cgg 1776
Arg Asp Lys Leu Thr Pro Ile Thr Ile Phe Met Glu Tyr Arg
580 585 590

tat aga aca gct gct gat aca aca ggce ttg caa ccc att ctt 1824
Tyr Arg Thr Ala Ala Asp Thr Thr Gly Leu Gln Pro Ile Leu
595 600 605
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aac
Asn

gac
Asp
625

gat
Asp

ttg
Leu

cte
Leu

aac
Asn

caa
Gln
705

act
Thr

atg
Met

Tttt
Phe

tta
Leu

ctt
Leu
785

gat
Asp

cca
Pro

tat

210215220 G n Val Thr Arg Phe Asn Gn Gn Val Lys Lys
G n Ser Val Ser Arg 225230235240 Asn Arg Asp Ala Pro
GQu Ay Ay Phe Asp Ala Ile Met G n Ala Thr 245250255
Val Cys Asp Gu Lys Ile Ay Trp Arg Asn Asp Al a Ser

His Leu Leu 260265270 Val Phe Thr Thr Asp Ala Lys Thr
H s IIe Ala Leu Asp Gly Arg Len 275280285 Al a Gly IIe

Q/s H I S V
2o fBoag i i
Gln @%ﬁspp %ﬂj ;@h Il %%) gxra l% ar HTE h£e ASp
610 Pr Leu Ggisleu l\/bt “Fhr G u Lys Leu
Ser Gn Lys Asn Ile Asn Leu IIe Phe Al a Val 325330335
tgt §Bt dFaUgAsBaValtcViadt ASA ccelaabyEtddgha Agit Towr g8t G 1B20
Cys ey dlueAdr @sn Val Cys Lys Pro Lys Leu Glu Val Ser Val
630 635 640
agt gat caa aag aag atc tat att ggg gat gac aac cct ctg aca 1968
Ser Asp Gln Lys Lys Ile Tyr Ile Gly Asp Asp Asn Pro Leu Thr
645 650 655
att gtt aag gct cag aat caa gga gaa ggt gcc tac gaa gct gag 2016
Ile Val Lys Ala Gln Asn Gln Gly Glu Gly Ala Tyr Glu Ala Glu
660 665 670
atc gtt tcc att cca ctg cag get gat ttc atc ggg gtt gtc cga 2064
Ile Val Ser Ile Pro Leu Gln Ala Asp Phe Ile Gly Val Val Arg
675 &80 685
zaat gaa gcc tta gca aga ctt tcc tgt gca ttt aag aca gaa aac 211z
Asn Glu Ala Leu Ala Arg Leu Ser Cys Ala Phe Lys Thr Glu Asn
690 695 700
act cgc cag gtg gta tgt gac ctt gga aac cca atg aag gct gga 2160
Thr Arg Gln Val Val Cys Asp Leu Gly Asn Pro Met Lys Ala Gly
710 715 720
caa ctc tta gct ggt ctt cgt ttc agt gtg cac cag cag tca gag 2208
Gln Leu Leu Ala Gly Leu Arg Phe Ser Val His Gln Gln Ser Glu
725 730 735
gat act tct gtg aaa tit gac tta caa atc caa agc tca aat cta 2256
Asp Thr Ser Val Lys Phe Asp Leu Gln Ile Gln Ser Ser Asn Leu
740 745 750
gac aaa gta agc cca gtt gta tcect cac aaa gtt gat ctt get gtt 2304
Asp Lys Val Ser Pro Val Val Ser HEis Lys Val Asp Leu Ala Val
755 760 765
gct gca gtt gag ata aga gga gtc teg agt cect gat cat atc ttt 2352
Bla Ala vVal Glu Ile Arg Gly Val Ser Ser Pro Asp His Ile Phe
770 175 780
ccg att cca aac tgg gag cac aag gag aac cct gag act gaa gaa 2400
Pro Ile Pro Asn Trp Glu His Lys Glu Asn Pro Glu Thr Glu Glu
7590 795 800
gtt ggg cca gtt gtt cag cac atc tat gag ctg aga aac aat ggt 2448
Val Gly Pro Val Val Gln His Ile Tyr Glu Leu Arg Asn Asn Gly
805 810 815
agt tca ttc age aag gea atg ctce cat ctt cag tgg cct tac aaa 2496
Ser Ser Phe Ser Lys Ala Met Leu His Leu &Gln Trp Pro Tyr Lys
820 825 830
aat aat aac act ctg ttg tat atc ctt cat tat gat att gat gga 2544
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Tyr

cca
Pro

atc
Tle
865

got
Gly

gga
Gly

gtc
Val

gta
Val

aat
Asn
945

ttt
Phe

gtt
Val

cct
Pro

get
Ala

gtc
Val

cat
His

340345350 Gy Thr Thr Val

Set Asn Val
Gy Lys Ile Arg Set Lys Val
Arg Asp
Thr Cys
Leu Lys
hr Val _Set Phe Set
Aon %2@4%4% B7D G,
ro Val

atg ¥ak r.8he oY,
MZE @sh %anﬁ @Z%;ﬁﬁi

50 Ay Thr 465470485480

tca tct
Sexr Ser

gag cgg
Glu Arg

gat att
Asp Ile

tge caa
Cys Gln
915

aag tca
Lys Ser
930

cat tcc

His Ser

cct tat
Pro Tyr

acc act

ttg caa
Leu Gln

gac cat
Bsp His

885

cac act
His Thr
200

gtt ggg
Val Gly

tta ctg
Leu Leu

tat tet
Tyr Ser

aag aat
Lys Asn

965

aat gtc

Thr Thr Asn Val

gtg tgg
Val Trp
995

gtt ttg
Val Leu
1010

cgg cca
Arg Pro
1025

gaa aat
Glu Asn
1040

<210> 9

980

gtg atc
Val Ile

gta ttt
Val Phe

cect caa

aca
Thr
870

ctec

Leu

ttyg
Leu

aga
Arg

tgg
Trp

ctyg
Leu
550

ctt
Leu

acc
Thr

att
Ile

gta
Val

gaa

Pro Gln Glu

ggt gaa

gga

Gly Glu Gly

WLA-SRV0I1\217497v01\59419.010100

act

gaa

&t

aag

Thr Glu Lys

atc
Ile

ggt
Gly

tta
Leu

act
Thr
935

aag
Lys

cca
Pro

tgy
Trp

tta
Leu

atg
Met
101

gaa
Glu
103

aac
Asn
104

act
Thr

tgt
Cys

gac
Asp
920

gag
Glu

tcg
Ser

att
Tle

ggc
Gly

gca
Ala
1000

ta

Tyr

5

ca
Gl
0

tc
Se
5

aag
Lys

gga
Gly
905

aga
Arg

act
Thr

tct
Ser

gag
Glu

att
Ile
985

gtt cta gca gga ttg ttg cta cig
Val Leu Ala Gly Leu Leu Leu Leu

c agg
Arg

a gaa
n Glu

a gaa
r Glu

Gy Val
Leu G n 355360365 Leu

Leu Set Met Asp Set

Il e Val

Asp Al a Tyr

A u Leu du 370375380 Val

du Ala Lys Val

et Leu

Leu Pro Qu Qu Leu Set Leu Set Phe Asn Al a
385390395400 Leu Asn Asn d u Val

Ile Pro Gy

Lle
1 Ty By e Denteet
Gy Phe LYY 435440445 Asp

Set Cys Met Gy Leu Lys 405410415 Ile Ay Asp
Arg

a S
firy YI 9Lys

Il e Val

Gn

&¥SafN 8-S A 430425460 Al
e S @-OfsuAsly AsNrEd Yy Asn

aat
Asn

cJgg
Arg
890

gtt
Val

gga
Gly

ttt
Fhe

gct
Ala

gat
Asp
970

cag
Gln

Met

agg
Arg Glu

act
Thr

860

gac acg gtt gcec

Asp
875

gat
Asp

gct
Ala

aag
Lys

atg
Met

tca
Ser
955

atc
Ile

cca
Pro

atg ggc
Gly

gag

Thr

ctt
Leu

cag
Gln

agt
Ser

aat
Asn
940

ttt
Fhe

acc
Thr

gcg
Ala

Val

gce
Ala

tgc
Cys

gca
Ala
925

daaa

Lys

aat
Asn

aac
Asn

cce
Pro

Ala

ctc
Leu

ttg
Leu
910

atc
Ile

gaa
Glu

gtc
Val

tce
Ser

atg
Met
990

1005

Tttt
Phe

1020

cayg
Gln

1035

taa

ggg
Gly

agt
Ser
895

aag
Lys

ttg
Leu

aat
Asn

ata
Ile

aca
Thr
975

cct
Pro

caa
Gln
880

gaa
Glu

att
Ile

tac
Tyr

cag
Gln

gag
Glu
960

ttyg

Leu

gtg
Val

ttt aaa cgg
Phe Lys Arg

ctt caz cct
Leu Gln Pro

2640

2688

2736

2784

2832

2880

2928

2976

3024

3069

3114

3147



<211>
<212>
<213>

<400>

1

Pro

Leu

Phe

Phe

65

Val

Cys

Asp

Arg

Arg

145

Gin

ITle

Phe

Leu

Asp

Gly

50

Leu

Glu

Glin

Asp

Ser

130

Thr

Asp

Asp

Thr

Phe Qu Cys Gy Val Cys Arg Cys Gy Pro Ay Trp Leu
Ay Set Gn 485490495 Cys G u Cys Set Au Au Asp Tyr
Arg Pro Set Gn Gn Asp Au Cys 500505510 Set Pro Arg
GQu dy Gn Pro Val Cys Set Gn Arg Ay Au Cys Leu
515520525 Cys Ay G n Cys Val Cys H's Set Set Asp Phe
Ay Lys Ile Thr Ay 530535540 Lys Tyr Cys A u Cys Asp
Phe Set Cys Val Arg Tyr Lys Ay Gu Mt Cys Set
y Hs Ay Gn Cys Set Cys Ay Asp Cys Leu Cys Asp
§Ssgg§gé Set Asp Trp Thr Ay Tyr Tyr Cys Asn Cys Thr
Thr Arg Thr Asp TI-it 580585590 Cys Met Set Ser Asn
9dy Leu Leu Cys Set Ay Arg Ay Lys Cys G u 595600605
Cys Ay Set Cys Val Cys Ile Gn Pro Ay Set Tyr Ay

1

Met Ala R8P FElrPQy8rg Arg Arg Leu Arg Leu Gly Pro Arg Gly Leu
5

10 15

Leu Leu Ser Gly Leu Leu Leu Pro Leu Cys Arg Ala Phe Asn
20 25 30

Val Asp Ser Pro Ala Glu Tyr Ser Gly Pro Glu Gly Ser Tyr
35 40 45

Phe Ala Val Asp Phe Phe Val Pro Ser Ala Sef Ser Arg Met
55 60

Leu Val Gly Ala Pro Lys Ala Asn Thr Thr Gln Pro Gly Ile
70 75 80

Gly Gly Gln Val Leu Lys Cys Asp Trp Ser Ser Thr Arg Arg
85 90 95

Pro Ile Glu Phe Asp Ala Thr Gly Asn Arg Asp Tyr Ala Lys
100 105 110

Pro Leu Glu Phe Lys Ser His Gln Trp Phe Gly Ala Ser Val
115 120 125

Lys Gln Asp Lys Ile Leu Ala Cys Ala Pro Leu Tyr His Trp
135 140

Glu Met Lys Gln Glu Arg Glu Pro Val Gly Thr Cys Phe Leu
150 155 160

Gly Thr Lys Thr Val Glu Tyr &la Pro Cys Arg Ser Gln Asp
1865 170 175

Ala Asp Gly Gin Gly Phe Cys Gln Gly Gly Phe Ser Ile Asp
180 185 130

Lys Ala Asp Arg Val Leu Leu Gly Gly Pro Gly Ser Phe Tyr
185 200 205
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Trp

Tyr

225

Arg

Ala

Val

Lys

Tyr

305

Ala

Gly

Ser

Phe
385

Gly

Pro

Gln

210

Asp

Thr

Val

Pro

Asn

290

Phe

Asp

Lys

Gly

Phe

370

Asn

Ile

Ser

610615620 G u Lys Cys Pro Thr Cys Pro Asp Ala Cys Thr
Phe Lys Lys A u Cys 625630635640 Val du Cys Lys Lys
Phe Asp Arg Gu Pro Tyr Met Thr A u Asn Thr 645650655
Cys Asn Arg Tyr Cys Arg Asp Qu Ile Au Set Val Lys
G u Leu Lys 660665670 Asp Thr Ay Lys Asp Ala Val Asn
C,ys Thr Tyr Lys Asn G u Asp Asp 675680685 Cys Val Val
Phe G n Tyr Tyr Qu Asp Set Set Gy Lys Set Ile
@996;%517QQJ ey S-E)érAs\fablryailalC%llé &3_&' IE_)EO\Tag blerqé Pro Lys
Leu Leu Set
Ala 725730735
Ile Hs Asp

Gy Pro Asp lIlmasLeu 705710715728, Val Val
Val Met Gy Ala lle Leu Leu Ile @y Leu
Ala Leu Leu Ile Trp Lys Leu Leu Ile Thr

Arg AspsvVay QY?ZE@?45¢5@yS Tyr Asn Asn Gln Leu
235

Bla Gln Ala Ile Phe Asp Asp Ser Tyr Leu Gly Tyr
245 250

Gly Asp Phe Asn Gly Asp Gly Ile Asp Asp Phe Val
260 265 270

Arg Ala Ala Arg Thr Leu Gly Met Val Tyr Ile Tyr
275 280 285

Met Ser Ser Leu Tyr Asn Phe Thr Gly Glu Gln Met
295 300

Gly Phe Ser Val Ala Ala Thr Asp Ile Asn Gly Asp
310 315

Val Phe Ile Gly Ala Pro Leu Phe Met Asp 2Zrg Gly
325 330

Leu Gln Glu Val Gly Gln Val Ser Val Ser Leu Gln
340 345 350

Asp Phe Gln Thr Thr Lys Leu Asn Gly Phe Glu Val
355 360 365

Gly Ser Ala Ile Ala Pro Leu Gly Asp Leu Asp Gln
375 386

Asp Ile Ala Ile Ala Rla Pro Tyr Gly Gly Glu Asp
390 385

Val Tyr Ile Phe Asn Gly Arg Ser Thr Gly Leu Asn
405 410

Gln Ile Leu Glu Gly Gln Trp Ala Ala Arg Ser Met
420 425 430

WLA-SRV01\217497v01159419.010100 0

Ala

Ser

255

Ser

Asp

Ala

Bsp

Ser

335

Arg

Phe

Asp

Lys

Ala

415

Pro

Thr

240

Val

Gly

Gly

Ala

Tyr

320

Asp

Ala

Ala

Gly

Lys

400

Val

Pro



Phe Ala Lys Phe Qu GQu Qu Arg Ala Arg Ala Lys Trp
Asp Thr Ala 755760765 Asn Asn Pro Leu Tyr Lys Qu Ala
Thr Set Thr Phe Thr Asn Ile Thr 770775780 Tyr Arg Ay
Thr 785 <210> 12 <211> 64 <212> DNA <213> Synthetic
DNA <220> <221> m sc_feature <222>(1)..(64) <223>
I ntegrin sequence al pha V1 <400> 12 gatcccggaa

tttatat cttcattcaa at a tataaacaat
(Gt DT DPO8E" giRats 2000 e ain Sp A Heok s ObA <213>
§ynt hetic DNA <220% <221> mi sc feature

Ser Phe

Tyr Pro Asp Leu Ile Val Gly Ala Phe Gly Val Asp Arg Ala Ile Leu
450 455 460

Tyr Arg Ala Arg Pro Val Ile Thr Val Asn Ala Gly Leu Glu Val Tyr
465 470 475 480

Pro Ser Ile Leu Asn Gln Asp Asn Lys Thr Cys Ser Leu Pro Gly Thr
485 4390 495

Ala Leu Lys Val Ser Cys Phe Asn Val Arg Phe Cys Leu Lys Ala Asp
500 505 510

Gly Lys Gly Val Leu Pro Arg Lys Leu Asn Phe Gln Val Glu Leu Leu
515 520 525

Leu Asp Lys Leu Lys Gln Lys Gly Ala Tle Arg Arg Ala Leu Phe Leu
530 535 540

Tyr Ser Arg Ser Pro Ser His Ser Lys Asn Met Thr Tle Ser Arg Gly
545 550 555 560

Gly Leu Met Gln Cys Glu Glu Leu Ile Ala Tyr Leu Arg Asp Glu Ser
565 570 575

Glu Phe Arg Asp Lys Leu Thr Pro Ile Thr Ile Phe Met Glu Tyr Arg
580 585 590

Leu Asp Tyr Arg Thr Ala Ala Asp Thr Thr Gly Leu Gln Pro Ile Leu
595 600 605

Asn Gln Phe Thr Pro Ala Asn Ile Ser Arg Gln Ala His Ile Leu Leu
610 615 620

Asp Cys Gly Glu Asp Asn Val Cys Lys Pro Lys Leu Glu Val Ser Val
625 630 635 640

Asp Ser Asp Gln Lys Lys Ile Tyr Ile Gly Asp Asp Asn Pro Leu Thr
645 650 655

Leu Ile Val Lys Ala Gln Asn Gln Gly Glu Gly Ala Tyr Glu Ala Glu
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<222>(1)..(64) <223> Integrin sequence al pha V2 <400>
13 gatcccgact ttcctgtgca tttaattcaa gagattaaat
gcacaggaaa gtcttttttg60 gaaab6d4d <210> 14 <211> 63 <212>
DNA <213> Synthetic DNA <220> <221> m sc_feature
<222>(1)..(63) <223> Integrin sequence beta 31 <400>
14 gatcccacat caatttgatc tttgcttcaa gagagcaaag
atcagattga tgttttttgggd) a.aab3 <210>-15 <211> 64
<212> DNA <213> Synt hetic DNA <220> <221> m sc_feature

Leu Ile Val Ser Ile Pro Leu Gln Ala Asp Phe Ile Gly Val val Arg
675 680 685

Asn Asn Glu Ala Leu Ala Arg Leu Ser Cys Ala Phe Lys Thr Glu Asn
690 695 700

Gln Thr Arg Gln Val Val Cys Asp Leu Gly Asn Pro Met Lys Ala Gly
705 710 715 720

Thr Gln Leu Leu Ala Gly Leu Arg Phe Ser Val His Gln Gln Ser Glu
725 730 735

Met Asp Thr Ser Val Lys Phe Asp Leu Gln Ile Gln Ser Ser Asn TLeu
740 745 750

Phe Asp Lys Val Ser Pro Val Val Ser His Lys Val Asp TLeu Ala Val
755 760 765

Leu Ala Ala Val Glu Ile Arg Gly Val Ser Ser Pro Asp His Ile Phe
770 775 780

Leu Pro Ile Pro Asn Trp Glu His Lys Glu &Asn Prc Glu Thr Glu Glu
785 790 795 800

Asp Val Gly Pro Val Val Gln His Ile Tyr Glu Leu Arg Asn Asn Gly
805 810 815

Pro Ser Ser Phe Ser Lys Ala Met Leu His Leu Gln Trp Pro Tyr Lys
820 825 830

Tyr Asn Asn Asn Thr Leu Leu Tyr Ile Leu His Tyr Asp Ile Asp Gly
835 840 845

Pro Met Asn Cys Thr Ser Asp Met Glu Ile Asn Pro Leu Arg Ile Lys
850 855 860

ITle Ser Ser Leu Gln Thr Thr Glu Lys Asn Asp Thr Val Ala Gly Gln
865 870 875 880

Gly Glu Arg Asp His Leu Ile Thr Lys Arg Asp Leu Ala Leu Ser Glu
885 890 895
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<222>(1)..(64) <223> Integrin sequence beta 32 <400>
15 gatccgttgt acctataaga atgagttcaa gagactcatt
cttataggta caattttttg60 gaaa64 <210> 16 <211> 1233
<212> DNA <213> Honp sapi ens <220> <221> CDS
<222>(1)..(1233) <223> Sequence codi ng for neurotensin
receptor <400> 16 atg gaa acc agc age ccg cgg ccc ccg
Cgg ccc agc tcc aac ccg ggg48 Met A u Thr Ser Ser Pro
Arg Pro Pro Arg Pro Ser Ser Asn Pro Ay 151015

Gly Asp Ile His Thr Leu Gly Cys Gly Val Ala Gln Cys Leu Lys Ile
9c0 905 a1ce

Val Cys Gln Val Gly Arg Leu Asp Arg Gly Lys Ser Ala Ile Leu Tyr
915 920 925

Val Lys Ser Leu Leu Trp Thr Glu Thr Phe Met Asn Lys Glu Asn Gln
930 . 935 940

Asn His Ser Tyr Ser Leu Lys Ser Ser Ala Ser Phe Asn Val Ile Glu
945 950 955 960

Phe Pro Tyr Lys Asn Leu Pro Ile Glu Asp Ile Thr Asn Ser Thr Leu
965 970 975

Val Thr Thr Asn Val Thr Trp Gly Ile Gln Pro Ala Pro Met Pro Val
580 585 980

Pro Val Trp Val Ile Ile Leu Ala Val Leu Ala Gly Leu Leu Leu Leu
995 1000 1005

Ala Val Leu Val Phe Val Met Tyr Arg Met Gly Phe Phe Lys Arg
1010 1015 1020

Val Arg Pro Pro Gln Glu Glu Gin Glu Arg Glu Gln Leu Gln Pro
1025 1030 1035

His Glu Asn Gly Glu Gly Asn Ser Glu Thr
1040 1045

<210> 10

<211> 2367

<212> DNA

<213> Homo Sapiens

<220>

<221> CDS

<222> (1)..(2364)

<223> Sequence coding for integrin beta 3 subunit

<400> 10

atg cga gcg cgg ccg cgg ccc cgg ccg cte tgg geog act gtg ctg geg 48
Met Arg Ala Arg Pro Arg Pro Arg Pro Leu Trp Ala Thr Val Leu Ala
1 5 ic 15
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ctg
Leu

acqg
Thr

tgt
Cys

gac
Asp

gag
Glu

gac
Asp

agyg
Arg

caa
Gln

gac
Asp
145

ggt
Gly

att
Ile

ate
Ile

acec
Thr

cag
Gln
225

ctg agc ctg gac gcc cgg ctg ggc gtg gac act cgc etc

tgg gee aag96 Leu Ser Leu Asp Ala Arg Leu Ay Val Asp
Thr Arg Leu Trp Ala Lys 202530 gtg ctg ttc acc gcg etc
tac gca ctc ate tgg gcg ctg ggc gcg gcgld4d Val Leu Phe
Thr Ala Leu Tyr Ala Leu Ile Trp Ala Leu Gy Ala Ala

354045 ggc aat gcg ctg tcc gtg cac gtg gtg ctg aag gcg
Cgg gcc ggg cgcl92 dy Asn Ala Leu Ser Val His Vval Val

8 % @l‘ t aydl_\g o§§c69a9Can CQ& Ctg gC
cly é@g L%éCA %i ts’%l%& dth e B 05, ode £hoadd Ala Ay
s H s Vat Leu Séer Leu Alsa Leu Ala Ay Leu
65707580 ctg ctg ctg ctg gtc ggc gtg ccg gtg gag etc
cga gat @ageadd ccgtiget ggP88y lteu dtgugdteytd egcMalde &y Val 1RAO
Arg Ya¥ @lusdregeTyiysSeln Phe CvallLelr pla888DIBrike ¥ec tac ccc
t8g gtc ttc ggc gHt ctg ggc tgc c@é ggc tac tac336 Phe

HIST Pro Tr Val Phe ¥ s Arg Ay
gcc tg ag gcc tg cct ctg gc tca cc ¢ tgt 192
Ala Ser Asp Glu Ala Leu Pro Leu Gly Ser Pro Arg Cys

55 60

ctg aag gag aat ctg ctg aag gat aac tght goc cca gaa tce atc 240
Leu Lys Glu Asn Leu Leu Lys Asp Asn Cys Ala Pro Glu Ser Ile
70 75 80

ttc cca gtg agt gag gcc cga gta cta gag gac agyg cce ckte age 288
Phe Pro Val Ser Glu Ala Arg Val Leu Glu Asp Arg Pro Leu Ser
85 90 95

aag ggc tct gga gac agce tcc cag gtc act caa gtc agt ccc cag 336
Lys Gly Ser Gly Asp Ser Ser Gln Val Thr Gln Val Ser Pro Gln
100 105 110

att geca ctec cgg ctc cgg cca gat gat tcg aag aat tte tce ate 384
Ile Ala Leu Arg Leu Arg Pro Asp Asp Ser Lys Asn Phe Ser Ile
115 120 125

gtg cgg cag gtg gag gat tac cct gtg gac atc tac tac ttg atg 432
Val Arg Gln Val Glu Asp Tyr Pro Val Asp Ile Tyr Tyr Leu Met
130 135 140

ctg tet tac tec atg aag gat gat ctg tgg age ate cag aac ctg 480
Leu Ser Tyr Ser Met Lys Asp Asp Leu Trp Ser Ile Gln Asn Leu
150 155 160

acc aag ctg gcc acc cag atg cga aag ctc ace agt aac ctg cgg 528
Thr Lys Leu Ala Thr Gln Met Arg Lys Leu Thr Ser Asn Leu Arg
165 170 175

ggc ttec ggg gca ttt gtg gac aag cct gtg teca cca tac atg tat h7é
Gly Phe Gly Ala Phe Val Asp Lys Pro Val Ser Pro Tyr Met Tyr
180 185 190

féc cca cca gag gcc ctc gaa aac ccc tge tat gat atg aag acc 624
Ser Pro Pro Glu Ala Leu Glu Asn Pro Cys Tyr Asp Met Lys Thr
195 200 205

tge ttg ccc atg ttt ggc tac aaa cac gtg ctg acg cta act gac 672
Cys Leu Pro Met Phe Gly Tyr Lys His Val Leu Thr Leu Thr Asp
210 215 220

gtg acc cgce tte aat gag gaa gtg aag aag cag agﬁ gtg teca cgg 720
Val Thr Arg Phe Asn Glu Glu Val Lys Lys Gln Ser Val Ser Arg
230 235 240
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aac
Asn

gte
Val

gtg
Val

gca
Ala

aat
Asn
305

atyg
Met

act
Thr

gg9
Gly

ctc
Leu

gtg
Val
385

ctc
Lieu

att
Tle

(o olo]
Pro

gac
A sp

ogce

cga
Arg

tgt
Cys

ttt
Phe

ggc
Gly
290

cat
His

act
Thr

gaa
Glu

acc
Thr

att
Ile
370

cgt
Arg

aac
Asn

gga
Gly

cag
Gln

agc
Ser
450

caa

100105110 ttc gtg cac gag ctg tgc goo tac gcc acg gtg
ctg ago gtg gca ggc384 Phe Val Hs Qu Leu Cys Ala Tyr
Ala Thr Val Leu Ser Val Ala Ay 115120125 ctg ago goo
gag cgc tgc cta goo gtg tgc cag ccc ctg cgt goo cgc432
Leu Ser Ala Gu Arg Cys Leu Ala Val Cys G n Pro Leu
Arg Ala Arg 130135140 ago ctg ctg acg cca cgc cg% acc
00 d-99:-& Gt 968 €L g\gjg 499480 pel, Loy Ley Thr Rgo
Xéig gggg?f@"%l%ﬁﬂéﬁ bgdl A 9'%11%' @14—@1@?%@.& ATPrnr
145150154160 goo goo togsetc ggc ctc gccyst g ccc atg

goo gtc atc atg ggg cagb28 Ala Ala Ser Leu Ay Leu Al a
beu RroadkbetAl@cVadg ki@ abktoal@ yedGtne 651701 ¢6g aag cae
§aa Cuclypaglacgygeer §u¢ *gygharaliac gr didg evclegwo tog
cga5P8 Lys Hs du L2@5Gu Thr Al a Ag%%Gy du Pro du
Pro Al a Ser Ar% 180518519

acc act aag ac

gat gcc cat ala gca ttg gac gga agy ctg 864
Thr Thr Asp Ala Lys Thr His Tle Ala Leu Asp Gly Arg Leu
275 280 : 285
att gtc cag cct aat gac ggg cag tgt cat gtt ggt agt gac 912
Ile Val Gln Pro Asn Asp Gly Gln Cys His Val Gly Ser Asp
295 300
tac tcet gee tcee act ace atg gat tat cco tet ttg ggg ctg 960
Tyr Ser Ala Ser Thr Thr Met Asp Tyr Pro Ser Leu Gly Leu
310 315 320
gag aag cta tcc cag aaa aac atc aat ttg atc ttt gca gtg 1008
Glu Lys Leu Ser Gln Lys Asn Ile Asn Leu Ile Phe Ala Val
325 330 335
aat gta gtc aat ctec tat cag aac tat agt gag cte atc ceca 1056
Asn Val Val Asn Leu Tyr Gln Asn Tyr Ser Glu Leu Ile Pro
340 345 350
aca gtt ggg gtt ctg tcc atg gat tcec age aat gtc cte cag 1104
Thr vVal Gly Val Leu Ser Met Asp Ser Ser Asn Val Leu Gln
355 360 365
gtt gat get tat ggg aza atc cgt tet aaa gta gag ctg gaa 1152
Val Asp Ala Tyr Gly Lys Ile Arg Ser Lys Val Glu Leu Glu
375 380
gac ¢te cct gaa gag ttg tct cta tco tte aat gee acc tge 1200
Asp Leu Pro Glu Glu Leu Ser Leu Ser Phe Asn Ala Thr Cys
359G 395 400
aat gag gtc atc cct ggc ctc aag tct tgt atg gga ctc aag 1248
Asn Glu Val Ile Pro Gly Leu Lys Ser Cys Met Gly Leu Lys
405 410 415
gac acg gtg age ttc age att gag gcc aag gtg cga ggc tgt 1298
Asp Thr Val Ser Phe Ser Ile Glu Alas Lys Val Arg Gly Cys
420 425 _ 430
gag aag gag aag tcc ttt acc ata aag ccc gitg ggo tfc aag 1344
Glu Lys Glu Lys Ser Phe Thr Ile Lys Pro Val Gly Phe Lys
435 440 445
ctg atc gtc cag gtc acc ttt gat tgt gac tgt gec tge cag 13582
Leu Tle Val Gin Val Thr Phe Asp Cys Asp Cys Ala Cys Gln
455 460
gct gaa cct aat agc cat cge tge aac aat ggc aat ggg acc 1440

\WILA-SRVO1\217497v01159419.010100 14



Ala
465

ttt
Phe

tgt
Cys

age
Ser

tgt
Cys

aag
Lys
545

atg
Met

tecc
Sexr

tgc
Cys

tgt
Cys

gag
Glu
625

gtg
Val

tgc
Cys

gac
Asp

tgt
Cys

gtg
ttt
Leu
t oo
Val
Phe

0
Ghlgﬁ
t oo

gag $3@
Glu 98k

GQu Gy Leu Leu Set Phe IIe Val

tgc
atc
Gn
ttc
Leu

acg gtg ctg gtg ago cgc acc gcg ctc caa gtc
Leu Val
Phe Ile G n 195200205 gtg aat gtg ctg gtg
gtg ctc coo ttg gca cta act got ttc672 Val Asn
Leu Pro Leu Ala Leu Thr Ala

210215220 ctg aat ggg gtc aca gtg ago cac ctg ctg

{.LtuCPticg%St os%rcﬁlas

cag624 Val
Val

Val

Ser

Ll

Phe Val

&%

929 JG02BBRIY &be L& t@ggg

cCt &lﬁd‘épcﬁﬁg% ﬁg

g H's Lys Asp

Gluzﬁga
Val

ccc cgg
Pro Arg
515

ggt caa
Gly Gin
530

tac tgc
Tyr Cys

tgce tca
Cys Ser

gac tgg
Asp Trp

atg tcc
Met Ser
595

ggc agce
Gly Ser
610

aag tgc
Lys Cys

gag tgt
Glu Cys

aac cgt
Asn Arg

act ggc
Thr Gly
675

gtc gtc
Val Val

gag
Glu

tgt
Cys

gag
Glu

ggc
Gly

acc
Thr
580

agce
Ser

tgt
Cvys

cce
Pro

aag
Lys

tac
Tyr
660

aag

Lys

aga
Arg

ggt
Gly

gtc
Val

tgt
Cys

cat
His
565

ggc
Gly

aat
Asn

gtc
Val

acc
Thr

aaqg
Lys
645

tgc
Cys

gat
Asp

ttc
Phe

cag
Gln

tgc
Cys

gac
Asp
550

ggc
Gly

tac
Tyr

999
Gly

tgt
Cys

tgc
Cys
630

Tttt
Phe

cgt
Arg

gca
Ala

cag
Gln

WLA-SRVO01\217497v01159419.010100

cce gto
Pro Val
520

cac agc
His Ser
535

gac ttc
Asp Phe

cag tgc
Gln Cys

tac tgc
Tyr Cys

ctg ctg
Leu Leu
600

atc cag
Ile Gln
615

cca gat
Prc Asp

gac cgg
Asp Arg

gac gag
Asp Glu

gtg aat
Val Asn
680

tac tat
Tyr Tyr

tgc
Cys

agt
Ser

tce
Ser

agc
Ser

aac

Asn
585

tgc
Cys

ccg
Pro

gcc
Ala

gag
Glu

att
Tle
665

tgt
Cys

gaa
Glu

729

Cys Thr Val

A8

<er
act tot acc ccg ggc ago”t 00 acc ccc ago cgc ctg

&dq9468 tBE -gPeigrTREg RE I edd @&l dhaSedc 884 Thri Ao
AngvieuyEarclew 245220255 cigragiclgagegagn ggt ctc
ctc agodgic atc gta tgg4@ag aag acc ttt84% Leu Ser Qu

T
r@ %gr gig

& VA aste e

Arg Arg

agc
Ser

gac
Asp

tgt
Cys

tgt
Cys
570

tgt
Cys

age
Ser

ggc
Gly

tgc
Cys

cce
Pro
650

gag
Glu

acc
Thr

gat
Asp

caqg
Gln

ttt
Phe

gtc
Val
555

999
Gly

aca
Thr

ggc
Gly

tce
Ser

acc
Thr
635

tac

Tyr

tca
Ser

tat
Tyr

tect
Ser

15

cgy
Arg

ggce
Gly
540

cge
Arg

gac
Asp

acg
Thr

cygce
Arg

tat
Tyr
620

Tttt
Phe

atg
Met

gtg
Val

aag
Lys

agt
Ser

yrayra

ggc gag
Gly Glu
525

aag atc
Lys Ile

tac aag
Tyr Lys

tgc ctg
Cys Leu

cgt act
Arg Thr
590

ggc aag
Gly Lys
605

g9gg gac
Gly Asp

aag aaa
Lys Lys

acc gaa
Thr Glu

aaa gag
Lys Glu
670

aat gag
Asn Giu
685

gga aag
Gly Lys

r

Ser Arg Thr Al a

Val Set
40 ccg

Trp Lys Lys Thr Phe
cagaIact

agttgc aga katt

T V4P Ser Leu
tge ctec 1584
Cys Leu
acg ggc 1632
Thr Gly
Jg9g gag 1680
Gly Glu

560
tgt gac 1728
Cys Asp
575
gac acc 1776
Asp Thr
tgt gaa 1824
Cys Glu
acc tgt 1872
Thr Cys
gaa tgt 1920
Glu Cys

640
aat acc 1968
Asn Thr
655
ctt aag 2016
Leu Lys
gat gac 2064
Asp Asp
tcc atc 2112
Ser Ile



275280285 atc cgc ago ctc cag cgc ago gtc cag gtt ctc
aga goo atc gtg gtc912 Ile Arg Ser Leu G n Arg Ser Val
Gn Val Leu Arg Ala Ile Val Val 290295300 atg tat gtc
atc tgc tgg ctg ccg tac cat goo cgc agg ctc atg tac960
Met Tyr Val Ile Cys Trp Leu Pro Tyr Hs Ala Arg Arg
Leu Met Tyr 305310315320 tgc tac gta cct gat gac gcg
690 1 99 act gac cca.Ctg tac aat tt 0{ac1008 Cys Tyr Val
Pro As p Ala Trp Thr Asp Pro Leu Tyr Asn Phe Tyr
cty tat IRG33A33R: GRS A@Cqld ¢ot aC ALY 9L AECRAAG. AGR CLE $ig
Leg Tyr t%g %c%m%?%cmg%ﬁ@%@ prbi %Tg%y Bhe alyr iMeteyal Thr
705 Asn Thr LewiPhe Tyr Val Set71Ser Al a 34034535809gtg act
cct ctt ctc tac aac gcc gtg tcc tcc tcc ttc aga aaa
gtg gtc citgldiG4 t¥algtThetoPoas key ateuctbyrtAsmt Algx Vel 9Ser Set208

Val Val dep Phe Say gia|l_yl~éet|_§30y 355 3d303%E" Leu Ile Gly Leu Ala
725 730 735

gce ctg cte atce tgg aaa ctc cte ate acce atc cac gac cga aaa gaa 2256
Ala Leu Leu Ile Trp Lys Leu Leu Ile Thr Ile His Asp Arg Lys Glu
740 145 750

ttc gct aaa ttt gag gaa gaa cgc gcc aga gca aaa tgg gac aca gec 2304
Phe Ala Lys Phe Glu Glu Glu Arg Alz Arg Ala Lys Trp Asp Thr Ala
755 760 765

aac aac cca ctg tat aaa gag gec acg tct acce tTtc acc aat atc acg 2352
Asn Asn Pro Leu Tyr Lys Glu Ala Thr Ser Thr Phe Thr Asn Ile Thr
770 TS 780

tac ¢gg gge act taa 2367
Tyr Arg Gly Thr
785

<210> 11

<211> 788

<212> PRT

<213> Homo Sapiens

<400> 11
Met Arg Ala Arg Pro Arg Pro Arg Pro Leu Trp Ala Thr Val Leu Ala

1 5 10 15

Leu Gly Ala Leu Ala Gly Val Gly Val Gly Gly Pro Asn Ile Cys Thr
20 25 30

Thr Arg Gly Val Ser Ser Cys Gln Gln Cys Leu Ala Val Ser Pro Met
35 40 45

Cys Ala Trp Cys Ser Asp Glu Ala Leu Pre¢ Leu Gly Ser Pro Arg Cys
50 55 60

Asp Leu Lys Glu Asn Leu Leu Lys Asp Asn Cys Ala Pro Glu Ser Ile
65 70 75 80

Glu Phe Pro Val Ser Glu Ala Arg Val Leu Glu Asp Arg Pro Leu Ser
85 90 95
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ttc ctg gaa gcc gtc agc tcc ctg tgt gga gag cac cac
ccc atg aagll52 Phe Leu Qu Ala Val Ser Set Leu Cys
Gy Qu Hs Hs Pro Met Lys 370375380 cgg tta ccc ccg
aag ccc cag agt ccc acc cta atg gat aca gct tcal200
Arg Leu Pro Pro Lys Pro G n Set Pro Thr Leu Met Asp
Thr Al a Set 385390395400 ggc ttt ggg gat ccc cca gaa
acc cgg acc tgal233 Gy Phe Ay Asp Pro Pro Gu Thr

Asp Lys %'&9 él_el}l‘ GﬂP%éﬂ-%e%zgé}?Gy Vaglljh> éﬂrpvggjs%> ].Pr%TGf1213> Hono
sapigns <400> 17 Met 16 u Thr Set Set {Rpo Arg Pro Pro
Arg Pro Set Ser Asn Pro Ay 151015 Leu Set Leu Asp Al a
Arg Leu Ay Val Asp Thr Arg Leu Trp Ala Lys 202530 Val

Arg Ile |2dg Rherfhiledgglew Fyy Adpasdrelyd Ren Thhp Mralleu Ay
Alla Al a 354045 120 125

Gln Val Arg Gln Val Glu Asp Tyr Pro Val Asp Ile Tyr Tyr Leu Met
130 135 - 140

Asp Leu Ser Tyr Ser Met Lys Asp Asp Leu Trp Ser Ile Gln Asn Leu
145 15C 155 160

Gly Thr Lys Leu Ala Thr Gln Met Arg Lys Leu Thr Ser Asn Leu Arg
’ 165 170 175

Ile Gly Phe Gly Ala Phe Val Asp Lys Pro Val Ser Pro Tyr Met Tyr
180 185 190

Ile Ser Pro Pro Glu Ala Leu Glu Asn Proc Cys Tyr Asp Met Lys Thr
195 200 205

Thr Cys Leu Pro Met Phe Gly Tyr Lys His Val Leu Thr Leu Thr Asp
210 215 220

Gln Val Thr Arg Phe Asn Glu Glu Val Lys Lys Gln Ser Val Ser Arg
225 230 235 240

Asn Arg Asp Ala Pro Glu Gly Gly Phe Asp Ala Ile Met Gln Ala Thr
245 250 255

Val Cys Asp Glu Lys Ile Gly Trp Arg Asn Asp Ala Ser His Leu Leu
260 265 270

Val Phe Thr Thr Asp Ala Lys Thr His Ile Ala Leu Asp Gly Arg Leu
275 280 285

Ala Gly Ile Val Gln Pro Asn Asp Gly Gln Cys His Val Gly Ser Asp
290 295 300

Asn His Tyr Ser Ala Ser Thr Thr Met Asp Tyr Pro Ser Leu Gly Leu
305 310 315 320
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Val

Leu Lys Ala Arg

505560 Ala Ay Arg Leu Arg His H s Val

Leu

eu Leu Leu Leu

G u Leu Tyr Set Phe Val
Phe Ay Asp Leu Ay Cys Arg

Trp 859095

Hs Au Leu Cys Ala Tyr

Gy Asn Ala Leu Set Val Hi s Val
Ala Ay Arg
Set Leu Ala Leu Ala Gy Leu 65707580 I,
Val @y Val Pro Val
Phe H's Tyr Pro Trp Val
Ay Tyr Tyr 100105110 Phe Val
Met Thrg a ];:dgeral
13013514 Her Leu Leu Thr
Val

“TiHeA VAl Ry Iebret cr R

Pro Arg Arg Thr 'Arg Trp Leu
Ala Leu Her Trp 145150155160 Al a Al a Her

Le
v

Her
a Arg

Al a

Leu Ay

Thr Glu lz8u \Nlavi_lelﬁsﬂ"méu'\@}tr Ala AVf!l|Ty|r| =Mt u Cﬂ,e)ﬁ SnpdH5170175

Gly Thr Thr
355

Leu Ile Val
370

Val Arg Asp
385

Leu Asn Asn

Ile Gly Asp

Pro Gln Glu
435

Asp Ser Leu
450

Ala Gln Ala
465

Phe Glu Cys

Cys Glu Cys

Ser Pro Arg
515

Cys Gly Gln
530

Lys Tyr Cys

340

Val

Asp

Leu

Glu

Thr

420

Lys

Ile

Glu

Gly

Ser

500

Glu

Cys

Glu

Gly

Ala

Pro

Val

405

Val

Glu

Val

Pro

Val

485

Giu

Gly

Val

Cys

Val

Tyx

Glu

3%0

Ile

Ser

Lys

Gln

Asn

470

Cys

Glu

Gln

Cys

Asp

WLA-SRV01\217497v01159419.010100

Leu

Gly

375

Glu

Pro

Fhe

Ser

Val

455

Ser

Arg

Asp

Pro

His

535

Asp

Ser

360

Lys

Leu

Gly

Ser

Phe

440

Thr

His

Cys

Tyr

Val

520

Ser

Phe

345

Met

Ile

Ser

Leu

Ile

425

Thr

Phe

Arg

Gly

Arg

505

Cys

Ser

Ser

Asp

Arg

Leu

Lys

410

Glu

Iie

Asp

Cys

Pro

430

Pro

Ser

Asp

Cys

18

Ser

Ser

Ser

395

Ser

Ala

Lys

Cys

Asn

475

Gly

Ser

Glin

Phe

Val

Ser

Lys

380

Phe

Cys

Lys

Pro

Asp

460

Asn

Trp

Gln

Arg

Gly

540

Arg

Asn

365

Val

Asn

Met

Val

Val

445

Cys

Gly

Leu

Gln

Gly

525

Lys

Tyr

350

Val

Glu

Ala

Gly

Arg

430

Gly

Ala

Asn

Gly

Asp

510

Glua

Ile

Lys

Leu

Leu

Thr

Leu

415

Gly

FPhe

Cys

Gly

Ser

495

Glu

Cys

Thr

Gly

Gln

Glu

Cys

400

Lys

Cvys

Lys

Gln

Thr

480

Gin

Cys

Leu

Gly

Glu



Lys Hs Gu Leu u Thr Ala Asp Ay Qu Pro Qu Pro
Ala Her Arg 180185190 Val Cys Thr Val Leu Val Her Arg
Thr Ala Leu Gdn Val Phe Ile Gn 195200205 Val Asn Val
Leu Val Her Phe Val Len Pro Leu Ala Len Thr Al a Phe
210215220 Leu Asn Ay Val Thr Val Her H's Leu Len Ala
Leu Cys Her G n Val 225230235240 Pro Her Thr Her Thr
Pro Ay Her55§er Thr Pro Her5nﬁ;g Len Qu Leu5 65250255
Leu Her Qu Gn Gy Len Len r Phe Ile Val "Trp Lys
Lys Thr Phe 260265270 Ile Gn Ay Gy Gn Val Her Len
Met Cys @k ArgnH $1LySnAsp Vol oAkgeAr @3;2@88&%85%(3 lhep Arg Her
Len A nséyg Her Val Gnsval Leu Arg Ala $1= Val Val
290295300 Met Tyr Val Ile Cys Trp Len Pro Tyr His Al a

Arg Arg Len Met Tyr
Ser Asp Trp Thr Gly Tyr Tyr Cys Asn Cys Thr Thr Arg Thr Asp Thr
580 585 590

545

Cys Met Ser Ser Asn Gly Leu Leu Cys Ser Gly Arg Gly Lys Cys Glu
595 600 605

Cys Gly Ser Cys Val Cys Ile Gln Pro Gly Ser Tyr Gly Asp Thr Cys
610 615 620

Glu Lys Cys Prc Thr Cys Pro Asp Ala Cys Thr Phe Lys Lys Glu Cys
625 630 635 640

Val Glu Cys Lys Lys Phe Asp Arg Glu Pro Tyr Met Thr Glu Asn Thr
645 650 655

Cys Asn Arg Tyr Cys Arg Asp Glu Ile Glu Ser Val Lys Glu Leu Lys
660 665 670

Agsp Thr Gly Lys Asp Ala Val Asn Cys Thr Tyr Lys Asn Glu Asp Asp
675 680 685

Cys Val Val Arg Phe Gln Tyr Tyr Glu Asp Ser Ser Gly Lys Ser Ile
650 695 700

Leu Tyr Val Val Glu Glu Pro Glu Cys Pro Lys Gly Pro Asp Ile Leu
705 710 715 720

Val Val Leu Leu Ser Val Met Gly Ala Ile Leu Leu Ile Gly Leu Ala
125 730 735

Ala Leu Leu Ile Trp Lys Leu Leu Ile Thr Ile His Asp Arg Lys Glu
740 745 750

Phe Ala Lys Phe Glu Glu Glu Arg Ala Arg Ala Lys Trp Asp Thr Ala
755 760 765

Aszsn Asn Pro Leu Tyr Lys Glu Ala Thr Ser Thr Phe Thr Asn Ile Thr
770 775 780

WLA-SRVON217497v01159419.010100 19



305310315320 Cys Tyr Val Pro Asp Asp Ala Trp Thr Asp
Pro Len Tyr Asn Phe Tyr 325330335 His Tyr Phe Tyr Met
Val Thr Asn Thr Len Phe Tyr Val Her Her Al a 340345350
Val Thr Pro Leu Leu Tyr Asn Ala Val Ser Ser Ser Phe
Arg Lys Leu 355360365 Phe Leu Gu Ala Val Ser Ser Leu
Cys Ay GQu H's Hs Pro Met Lys 370375380 Arg Leu Pro
Pro Lys Pro Gn Ser Pro Thr Leu Met Asp Thr Al a Ser
385390395400 Gy Phe Ay Asp Pro Pro Qu Thr Arg Thr
Tyr Arg 4994A4Q <210> 18 <211> 65 <212> DNA <213> Synthetic DNA
785 <220> <221> m sc_feature

<210> 12
<211> 64
<212> DNA

<213> Synthetic DNA

<220>

<221> misc feature

<222> (1l)..(64)

<223> Integrin sequence alpha V1

<400> 12

gatcccggaa ttgtttatat cttecattcaa gagatgaaga tataaacaat tcottttttg 60
gaaa 64
<210> 13

<211> ¢4

<212> DNA

<213> Synthetic DNA

<220>

<221> misc_feature

<222> {1}..(e4)

<223> Integrin sequence alpha V2

<400> 13

gatcccgact ttcctgtgea tttaattcaa gagattaaat gecacaggaaa gtettttttg 60
gaaa 64
<210> 14

<211> 63

<212> DNA

<213> Synthetic DNA

<220>

<221> misc_feature

<222> (1)..({8B3)

<223> Integrin sequence beta 31

<400> 14
gatccracat caatttgatc tttgcttcaa gagagcaaag atcaaattga tgttitttgg 60
aaa 63

WLA-SRV0I217497v01159419.010100 20



<222>(1)..(65) <223> Functional sequence of
neur otensin receptor used for si RNA <400> 18
gatcccgtta tgacttttgg acagtcttca agagagactg tccaaaagtc
ataatttttt 60 ggaaa65 <210> 19 <211> 14 <212> PRT <213>
West Nile Virus <220> <221> nmisc _feature
<222>(10)..(10) <223> Xaa can be any naturally

<210> 19Ccurring amno acid <400> 19 Ser Ile Pro Lys Leu GQu

<711> ehl® Ala Gy Xaa Phe Lys Asp Leu 1510

<212> DNA

<213> Synthetic DNA

<220>

<Z221> misc_feature

<222>  (1)..(64)

<223>» Integrin sequence beta 32

<400> 15

gatccgttgt acctataaga atgagttcaa gagactcatt cttataggta caattttttg 60
gaaa 64
<210> 16

<211> 1233

<212> DNA

<213> Homo sapiens

<220>

<221> (DS

<222> (1)..{1233}

<223> Sequence coding for neurotensin receptoer

<400> 16

atg gaa acc agc agc ccg cgg ccC ccg ¢gg ccc age tcoe aac ccg ggg 48
Met Glu Thr Ser Ser Pro Arg Pro Pro Arg Pro Ser Ser Asn Pro Gly

1 5 10 15

ctg age ctg gac gec cgyg ctg gge gtg gac act cge ctce tgg gce aag 96
Leu Ser Leu Asp Ala Arg Leu Gly Val Asp Thr Arg Leu Trp Ala Lys
20 25 30

atg ctg ttc acec gecg cte tac geca cte ate tgg geg ctg gge geg geg 144
Val Leu Phe Thr Ala Leu Tyr Ala Leu Ile Trp Ala Leu Gly Ala Ala
35 40 45

ggc aat geg ctg tce gtg cac gtg gtg ctg aag gcg cgg gec ggyg cgco 1392
Gly Asn Ala Leu Ser Val His Val Val Leu Lys Ala Arg Ala Gly Arg
50 55 60

gcg ggg cgce ctg cgc cac cac gtg ctec agce ctg gecg ctce geg gge ctg 240
Ala Gly Arg Leu Arg His His Val Leu Ser Leu Ala Leu Ala Gly Leu
G5 70 75 80

<tg ctg ctg ctg gtc gge gtg ccg gtg gag ctc tac age tte gty tgg 288
Tseu Leu Leu Leu Val Gly Val Pro Val Glu Leu Tyr Ser Phe Val Trp
85 90 95

tte cac tac cce tgg gte tte gge gac ctg gge tge cgc gge tac tac 336

Phe His Tyr Pro Trp Val Phe Gly Asp Leu Gly Cys Arg Gly Tyr Tyr
100 105 110

\WLA-SRV01'217497v01159419.010100 21



tic
Fhe

ctg
Leu

agc
Ser
145

gcc
Ala

aag
Lys

gtg
Val

gty
Val

ctyg
Leun
225

felals

Pro

ctg
Leu

atc
Ile

atc
Ile

atg
Met
305

tgc
Cys

cac

gtg cac
Val His
115

agc gcc
Ser Ala
130

ctg ctyg
Leu Leu

gce tcg
Ala Ser

cac gaa
His Glu

tgec acg
Cys Thr
195

aat gtg
Asn Val
210

aat ggg
Asn Gly

tce act
Ser Thr

agt gag
Ser Glu

cag gga
Gln Gly
275

cgc agc
Arg Ser
290

tat gtc
Tyr Val

tac gta
Tyr Val

gag
Glu

gag
Glu

acg
Thr

ctc
Leu

cte
Leu
180

gtg
Val

ctyg
Leu

gtec
Val

tct
Ser

gag
Glu
260

ggc
Gly

cte
Leu

atc
Ile

cct
Pro

ctg
Leu

cge
Arg

cca
Pro

ggc
Gly
165

dag
Glu

ctyg
Leu

gtg
Val

aca
Thr

acc
Thr
245

ggt
Gly

cag
Glin

cag
Gln

tgc
Cys

gat
Asp
325

tac tte tac atg

tgc
Cys

tgce
Cys

cgc
Arg
150

ctc
Leu

acg
Thr

gtg

Val

tecce
Ser

gtg
Val
230

ccg

Pro

ctc
Leu

gtec
vVal

cgc
Arg

tgg
Trp
310

gac
Asp

gtg

WLA-SRV01217497v01159419.010100

gce
Ala

cta
Leu
135

cgg
Arg

geo
Ala

gcg
Ala

agc
Ser

ttc
Fhe
215

age

Ser

ggc
Gly

cte
Leu

age
Ser

agc
Ser
295

ctg
Leu

gcg
Ala

acc

tac
Tyr
120

geco
Ala

acc
Thr

cty
Leu

gac
Asp

cgc
Arg
200

gtg
Val

cac
His

agc
Ser

age
Ser

ctg
Leu
280

gtc
Val

ccg
Pro

tagg
Trp

aac

gcc
Ala

gtg
Val

cgg
Arg

ccc
Pro

ggy
Gly
185

acc
Thr

ctc
Leu

ctg
Leu

tce
Ser

tte
Phe
265

gtg
val

cag
Gln

tac
Tyr

act
Thr

aca

acg
Thr

tgc
Cys

tgg
Trp

atg
Met
170

gag
Glu

gcg
Ala

ccc
Pro

ctyg
Leu

ace
Thr
250

atc

Ile

aga
Arg

gtt
Val

cat
His

gac
Asp
330

ctt

gtg
Val

cag
Gln

ctg
Leu
155

gcc
Ala

ccg
Pro

ctc
Leu

ttg
Leu

gee
Aia
235

cccC

Pro

gta
Val

cat
His

ctc
Leu

gcc
Ala
315

cca
Pro

ttc

22

ctg
Leu

cce
Pro
140

gtg
Val

gtc
Val

gag
Glu

caa
Gln

gca
Ala
220

ctc

Leu

agc
Ser

tgyg
Trp

aaa
Lys

aga
Arg
300

cgco
Arg

ctyg
Leu

tac

agc
Ser
125

ctg
Leu

gcg
Ala

atc
Ile

cce
Pro

gtc
Val
205

cta

Leu

tgc
Cys

cge
Arg

aag
Lys

gac
Asp
285

gcc
Ala

agg
Arg

tac
Tyr

gtc

gtg
Val

cgt
Arg

ctc
Leu

atg
Met

gece
Ala
190

Lttt
Phe

act
Thr

tce
Ser

ctqg
Leu

aaqg
Lys
270

gtg
Val

atc
Ile

cte
Leu

aat
Asn

age

gca
Ala

gcc
Ala

tcg
Ser

999
Gly
175

tcg
Ser

atc
Ile

gct
Ala

caa
Gln

gag
Glu
255

acce

Thr

cge
Arg

gtg
Val

atg
Met

ttc
Fhe
335

tca

ggc
Gly

cgce
Arg

tgg
Trp
160

cag
Gln

cga
Arg

cag
Gin

ttc
Phe

gtyg
Val
240

ctg

Leu

ttt
Phe

cgg
Arg

gtc
Val

tac
Tyr
320

tac
Tyr

gct

384

432

480

528

57¢

624

672

720

768

81lé

B6d

912

960

1008

1056



His Tyr Phe

gtg act cct
Val Thr Pro
355

tte ctg gaa
Phe Leu Glu
370

cgg tta ccc
Arg Leu Pro
385

ggc ttt ggg
Gly Phe Gly

<210> 17
<211> 410
<212> PRT
<213> Homo
<400> 17

Met Glu Thr
1

Leu Ser Leu

Val Leu Phe
35

Gly Asn Ala
50

Ala Gly Arg
65

Leu Leu Leu

Phe His Tyr

Phe val His
115

Tyr
340

ctt

Leu

gcc
Ala

ccg
Prc

gat
Asp

Met

cte
Leu

gtc
Val

aag
Lys

ccc
Pro
405

sapiens

Ser

Asp

20

Thr

Leu

Leu

Leu

Pro

1G0

Glu

Ser

Ala

Ala

Ser

Arg

Val

85

Trp

Leu

Val

tac
Tyr

agc
Ser

cce
Pro
3390

cca
Pro

Pro

Arg

Leu

Val

His

70

Gly

Val

Cys

WEA-SRV011217497¢01\59419.010100

Thr

aac
Asn

tce
Ser
375

cag
Gln

gaa
Giu

Arg

Leu

Tyr

His

55

His

Val

Fhe

Ala

Asn

gcc
Ala
360

ctg

Leu

agt
Ser

acc
Thr

Pro

Gly

Ala

40

Val

Val

Pro

Gly

Tyr
120

Thr
345

gtg
Val

tgt
Cys

ccc
Prc

cgg
Arg

Proc

Val

25

Leu

Val

Leu

Val

Asp
105

Ala

Leu

tcc
Ser

gga
Gly

acc
Thr

acc
Thr
410

Arg

10

Asp

Iie

Leu

Ser

Glu
90

Leu

Thr

23

Phe

tcec
Ser

gag
Glu

cta
Leu
395

tga

Pro

Thr

Trp

Lys

Leu

75

Leu

Gly

Val

Tyr

tcc
Ser

cac
Hisg
380

atg
Met

Ser

Arg

Ala

Ala

60

Ala

Tyr

Cys

Leu

Val

ttc
Phe
365

cac
His

gat
Asp

Ser

Leu

Leu

45

Arg

Leu

Ser

Arg

Ser
125

Ser
350

aga
Arg

cece
Pro

aca
Thxr

Asn

Trp

Gly

Ala

Ala

Phe

Gly

11¢

Val

Ser

aaa
Lys

atg
Met

gct
Ala

Pro

15

Ala

Ala

Gly

Gly

Val
95

Tyr

Ala

Ala

ctc
Leu

aaq
Lys

tca
Ser
400

Gly

Lys

Ala

Arg

Leu

80

Tyr

Gly

1104

1152

1200

1233



Leu

Ser

145

Ala

Lys

Val

Val

Leu

225

Pro

Leu

Tle

Ile

Met

305

Cys

His

Ser

130

Leu

Ala

His

Cys

Asn

210

Asn

Ser

Ser

Gln

Arg

290

Tyr

Tyr

Tyr

Ala

Leu

Ser

Glu

Thr

195

Val

Gly

Thr

Glu

Gly

275

Ser

Val

Val

Phe

Glu

Thr

Leu

Len

180

Val

Leu

Val

Ser

Glu

260

Gly

Leu

Ile

Pro

Tyr
340

Arg

Pro

Gly

165

Glu

Leu

Val

Thr

Thr

245

Gln

Gln

Cys

Asp

325

Met

Cys

Arg

150

Leu

Thr

Val

Ser

Val

230

Pro

Leu

Val

Arg

Trp

310

Asp

Val

WLA-SRVO1\217497v01159419.010100

Leu

135

Arg

Ala

Ala

Ser

Phe

215

Ser

Gly

Leu

Ser

Ser

295

Leu

Rla

Thr

Ala

Thr

Leu

Asp

Arqg

200

Val

His

Ser

Ser

Leu

280

Val

Pro

Trp

Asn

Val

Arg

Pro

Gly

185

Thx

Leu

Leu

Ser

Phe

265

Val

Gln

Tyr

Thr

Thr
345

Cys

Trp

Met

170

Glu

Ala

Pro

Leu

Thr

250

Ile

Arg

Val

His

Asp

330

Leu

Gln

Leu

155

Ala

Pro

Leu

Leu

Ala

235

Pro

Val

His

Leu

Ala

315

Pro

Fhe

24

Pro

140

Val

Val

Glu

Gln

Ala

220

Leu

Ser

Trp

Lys

Arg

300

Arg

Leu

Tyr

Leu

Ala

Ile

Pro

Val

205

Leu

Cys

Arg

Lys

Asp

285

Ala

Arg

Tyr

Val

Arg

Leu

Met

Ala

190

Phe

Thr

Ser

Leu

Lys

270

Val

Ile

Leu

Asn

Ser
350

Ala

Ser

Gly

115

Ser

Ile

Ala

Gln

Glu

255

Thr

Arg

Val

Met

Phe

335

Ser

Arg

Trp

160

Gln

Arg

Gin

Phe

Val

240

Leu

Fhe

Arg

Val

Tyr

320

Tyr

Rla



Val Thr

Phe Leu
370

Arg Leu
385

Gly Phe

<210>
<211>
<212>
<213>

<220>
<221>
<222>
<223>

<400>
gatcccg

ggaaa

<210>
<211>
<212>
<213>

<220>
<221>
<222>
<223>

<400>

Ser Ile
1

Pro Leu Leu Tyr Asn Ala Val Ser Ser Ser Phe Arg Lys Leu
355 360 365

Glu Ala Val Ser Ser Leu Cys Gly Glu His His Pro Met Lys
375 380
Pro Pro Lys Pro Gln Ser Pro Thr Leu Met Asp Thr Ala Ser
390 385 400
Gly Asp Pro Pro Glu Thr Arg Thr
405 410
18
65
DNA
Synthetic DNA

misc feature
(1)..({865)
Functional sequence of neurotensin receptor used for siRNA

18

tta tgacttttgg acagtcttca agagagactg tccaaaagtc ataatitttt 60
65

19

14

PRT

West Nile Virus

misc feature
(10)..(10)
Xaa can be any naturally occurring amino acid

19

Pro Lys Leu Glu Ile Ala Gly Xaa Phe Lys Asp Leu
5 10
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