MOLECULES, COWMPGCSI TI ONS, METHODS AND KI TS FOR

APPLI CATI ONS ASSCCI ATED W TH FLAVI VI RUSES
Cross-reference to rel ated 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 same (Attorney Docket No. 59419-010101), which
clains the benefit of the prior filing date of U. S,

pr oM OLECULES ﬁomsulﬁams;wMEmeDsmume FOR
filed January 22, 2003, entitled "Interaction between

cell TAWILIQ!A'HUNSWSSIUJEMTEED\VW'PH BLAWVIRDSES
domain/s and uses thereof"by Dr. Mary Ng Mah Lee and

Justin Chu Jang Hann, the disclosures of which are

Crossarafepence ol rekated mpplicaticarsence in their entirety.
Field of the disclosure [0002] The present disclosure

[0001]e| This epplicatibe is iaebmtbmaﬁmm-p@y of dinel U.8. pitility i patentr application
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date g Hy>- RBpvigianalPatenteanplinaipmauraher @ft/fds. T %rfi'%%rlam%ryza 2003,
entltleﬂihﬁfe?éﬁiloﬁf bdilRefr! @M ﬁébébtglaﬁc t&i Ang ﬂé‘h@lmﬁ] aRAcHATéNt domain/s

encephalitis seroconple es Wes e Virus,
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, such as endocytotis (described for West Nile
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[0003ff'[|?t-1: banki |y%’b%:h?;ﬁ§§§o ('ﬁmsoattlébest '?egfrthﬁ?ddd fr%}%s%&?& vﬁunses many

ras. an
of whictelnfect l‘{tﬂ%ﬁ] arfdeotheavertahnates sA lsabg'osbmﬂme Rviviridae family, the

t fofl
Japangsd BncGhAiS Rrionien.  nguges ISt OUk s obb, Lois epgaphalits,
Murray Nﬂaﬁé%@nb@ﬂaalﬁi@% Rinjth GifvsesaWweqrarhvirgatia ;s&mcular is most

ti ck-borne encephalltls flavivirus viral envel ope
commeyily feung, in Réjcanaed thedVlidgigBass. (1995) noted that each
viral envel ope protein nononmer is folded into 3
[0004]qiAlt iﬂauiuirmﬁnsludingcté\fﬁst alNilelofimisn $t iLeuishenegphialiisi dengue,

' Japangsoen&&phgﬁ %glr ?e%retr afid wunjin viruses share similar size, symmetry and
appearance. Despite the fact that flaviviruses may use different process to enter a host
- cell, such as endocytotis (described for West Nile Virus and Kunjin Virus) and direct
fusion of the celi (described for dengue and Encephalitis Virus), entry of all flaviviruses
- into the host-cell involves an interaction between the virus and a receptor of the cell.

- [0005] Several studies have shown that the viral envelope protein of flaviviruses plays
'a_ crucial role in mediating virus-host cellular receptor interaction. Based on



2 glycosylation site. Domain Il of the viral envel ope
protein is believed to be responsible  for

pH dependent fusion of the viral envel ope protein to
t he endosomal nenbrane during uncoating, and domain
[1l is inmportant for flavivirus binding to host cells.
[0006]Wth reference to West Nile virus, Beasley and
Barrett (2002) focused on the inportance of
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colleBgue (1995 Yes ehaesadtavirglaémiopdy phdi&igl MoRBMer iPRdded into 3
anti bodies may result in neutralization of the virus.

distinch gempinse A peiatral demain bisdhe artigenia daraainthatganies the -
and a vertebrate cell surface or surface nmenbrane
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 their respective interactions.
Summary OF The Di scl osure [0008] The present disclosure
overcones the problens and di sadvant ages of the prior
art. [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 wwth a flavivirus receptor protein, the
receptor protein being an integrin. [0010] The
integrin preferably conprises integrin subunit 03 or
integrin subunit aV, and nost preferably is an aV(33
integrin. The agent functionally interfering wwth a
flavivirus receptor protein is preferably a
functional bl ocking antibody against the integrin, or
a conpetitive ligand for the integrin, in particular
an RGD peptide or a natural |igand selected fromthe
group consisting of fibronectin, vitronectin, |amnin
and chrondriotin. [0011] According to a second
aspect, a nmethod for controlling flavivirus entry into
a cell is disclosed, conprising admnistering to the
cell an agent interfering with the expression of a
flavivirus receptor protein, the receptor protein
being integrin. 3 [0012] The agent interfering with
the expression of the flavivirus receptor protein is
preferably a si RNA against the integrin.



[0013] According to a third aspect, a kit for
controlling flavivirus entry into a cell is
di scl osed, 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
glycbsmatomam | YDanmdin iif eff the wiral ehveddpd protginiis believed to be responsible

for B femeanent GBIGN Gk it Al PRUSIPRS dypiain 1o the endbsomal membrane
dunrﬁé’gﬁ%:ﬁﬁg éﬁ? Q8ntdh fi |§%h{)ﬁarﬁ?&eﬁa§vwlﬁls lﬁﬁ&lﬂﬁ fo Kbt defis.

contr ["favivirus e nt o

0GR N e B ALY 4 AN TERRE s on e
impdrtamee\ofrsubpantibrishef theelémaint Iﬁr'hG«NeBgNYlétvliToIob? The OIy identified and
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mappgd @8 SRiPREAPERIoEs 66 Dlemain i whope mestralizatigarhy smgie monoclonal
antiHoH rggg?éél)f |h'HeEJ'Er%\ﬁiéé tﬁepv integrin may also be
|sc erein and is to be
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Si RNA_agai nst the integrin. [0017] Accordln? to a
interagfiope it ha& provem aiffiort teospecificaliy treabpr pmyea meadasaaam é’ herefore,

t

thore 5 diderly’s o8 fGte, lisnieniy BEhe GEIFIckBloRag gt as the domainis
of the fisndvifier thay medidte tieair AEPastivel mteirmtrqnbasrm menbr ane of

the cell, preferably a functionally bl ocking antibody

agai nst the ATPase. [0018] According to sixth aspect, a

kit for controlling a flavivirus entry into a cell is

sumﬁi oFsmd Digamﬂ"% ng: the flavivirus; and an agent
functl onally interfering with an ATPase |ocated in

000d] TReiras fahaY i
10003 The Y856 SESBERoris B8 o SELAAARGRRS of e pr
- art. d| scl osed herein. [0019] An agent functl onal |y

interfering with an integrin and/ or an agent

[OOOQ]Acemrﬂmg tcgavﬁrsﬂ‘lasnelme of i prssienhdistiosard, i A@thad forYcontrolling a
in the kit and.are to be used

favivigs Bty i ﬁ@tot% ‘Gl e Hion  COMRISG gdHaistedng det heecell an agent
funct:W|h%ﬁéM ) ngﬁtea;ﬁgﬂg@%iﬁétct?ﬂgoz?rew thé & recepfor groteln being an |

0] Accor ect, a
!ntegrtnontrol ling a flavivirus entry into a cell is also
di scl osed, which conprises adm nistering to the cell

[oo1opTheagﬁegmf prefeiabhatdimprisel Rtdgdini SUbUMttHB ar i’nlte’g\tinvsdbmt aV, and
receptor protein, the receptor protein being a

most. ﬁ@ﬁf@bbfnlé‘n an W@@elpt&gﬂn ﬂ'@ezagenprfm@aoaallw;ntertﬁ@*n@wﬁh a flavivirus
recep%r&?éﬁeﬁp?ssbgefegb?y a unctgbnal tbli]ociznfg ant |3/6 yuggéfggt #ue integrin, or a

-competitive ligand for the integrin, in particular an RGD peptide or a natural ligand
selected from the group consisting of fibronectin, vitronectin, laminin and chrondriotin.

[0011] According to a second aspect, a method for controlling flavivirus entry into a cell
is disclosed, comprising administering to the cell an agent interfering with the
.. expression of a flavivirus receptor protein, the receptor protein being integrin.



functional bl ocking anti body agai nst the neurotensin
receptor, or a conpetitive ligand for the neurotensin
receptor, in particular neurotensin. [0022] According
to an eighth aspect, a kit for controlling a
fIaV|V|rus entry into a cell is disclosed,

the flavivirus; and an agent functionally

i sing
[001i2]1{%ﬁ‘ egentg infnfering thbdhetexmesslmre@épihexrﬂamlrusweccmitd:r protein is
ent are to be used according

P’ef?fagfytw%ﬁ%@"a @I"E}Eg@'ghereln [0023] An agent
rfering wiith an integrin,
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[ 0025] Accordl ng to a further aspect, a nethod
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[00'1 9]An agent functionally interfering with an integrin and/or an agent interfering with
the expression of an integrin may also be included in the kit and are to be used
according to the methods comprising | the respective administration herein also

| disclosed.



preferably one of the functionally interfering agent

able to inhibit the entry in the cell nentioned
above. In particular, a functional bl ocking antibody
agai nst the domain I, preferably a polyclona

anti body, an integrin protein, preferably conprising

one or both of the subunits aV and 03, or a
[0020§écoorsting to acsseyphir agpeot, ca mebhochfork'hﬂﬁ@ﬂmg]ltﬁﬂ fhwivialy gntry into a
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rotein conprising a domain IIl. The nmethod conprises

p
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active a t a.np. eptide conprising the domain
neurBns{ recrBtcr iy Becd e Hahinis anchihe agent us ok Upahaogording to
the M¥taBd didtibded @r§,H_rther aspect, a method for diagnosing
a flavivirus infection in a vertebrate susceptible to
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expreasiomobgn uutegmn aadﬁomaar@emt furatiohallyinsatdiringadth #h WTREse in the
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1] According to a urt er aspect
dFSCfQﬁedgnom s of flavivirus infection in a vertebrate,
susceptible to be infected with the flavivirus, the

[0024] Agoordingito axiinthigsped, amethodrfer tomteolliigoh dlavivirus entry into a cell
i s_disclosed. The kit conp

is dlséggg%gﬁia ?lgwglru%aglﬂbltlgg |aeﬂquiry§,ﬁglvpmedgﬁﬁlm the ﬂavmrus envelope
proteitsSShbASIAY AMdomaid 1 IgR! ietifdd ¢ lQiﬂg lerﬁfﬁgtgn ng to the cell an

reagents able to det'ect t eldentl e age
agent; fingfiaaaliyo interening withathe domairedljeott the ﬂawvinas kamvabpé protein.

agnostic nethad discl gsed
| Prefel%%gp Ztﬁlf\c ggh%“ﬁ] gmt gf urMfHar CYOBERE | @ apB'?'QB n Bevlna a sequence
- substaretlaig hongolegals/peSEQIBINO SIS 6£8ERDID Ny 21t 0 fl avi virus
infection, Is disclosed, conprising contacting the

IOOZSPRédorWnbhtoaﬁ fudR&t !a&beﬁft E%etﬂoﬁefo?rtf‘esa%ﬂgea ‘?fawwrus s infection in a

expressi on of an int egrin, neurotensin recep

vertebsgie- éﬁ;éﬂlféﬂi@seddemcﬂawglrws‘.mmmee flakivirhe ewlmrcipé iprotein, the
 flavivifddS WSvaIsES t Srokif S Eompriding” 2" S Al e method comprises
_a_dmmistenng to the vertebrate a pharmaceutically effective amount of an agent
functionally interfering with the domain Il of the envelope protein of the flavivirus, able

to inhibit the entry of the flavivirus in the cell.



integrin, neurotensin receptor and/or ATP-ase in the
cell. [0033] According to another aspect, a kit to

anal yze cell susceptibility to flavivirus infection
is disclosed conprising an identifier for the presence

or expression of an integrin, neurotensin receptor
and or ATP-ase, and a reagent able to detect the

[00@6}Acanrding fto aHartheleaspeict, ca phﬂdnmoeﬂmnlldonmosmd fblht‘he treatment of
scl Qsed ahqv
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encephalitis seroconplex, in particulfar West Nile
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tact Vero celpla;p The axi s shows ﬁ?@fe?élﬂ‘%lﬁ%ﬁl on gPa portion

subs{ARBIhPRORGOUS 1o SEG NG Aos S IDIND: Zmber of 1og.

unit inhibition with respect to untreated sanples. On
[0029]h Aceording fo aHurtheroasnpet,of vaeding forceflaviiusi theeflavvinss exhibiting

an RS ol RISHEAE BOUUEE, H08o8 TSR Gampres asan

activd-egeht a&@lﬂpé;ﬁt&&%éhbnssﬁﬁ’:tﬁeddd#ﬁhlﬁem' Qﬂﬂfeeen%ﬂwtﬁ‘éfem of the

Ger m Aggl ut 1 ni n;
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[0030] According to a further aspect, a method for diagnosing a flavivirus infection ina
'vertebrate susceptible to infection by the flavivirus is disclosed, comprising contacting a
sample tissue from the vertebrate, with an integrin or neurctensin protein associated
with an identifier; and detecting presence or absence of a flavivirus-integrin complex or

flavivirus-neurotensin complex 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



PHA=phyt ohermaggl uti ni n; ConA=Concanaval i n- A.

[ 0039] Fi gure 2A shows the results of a Virus Overl ay
‘Protein Binding Assay (VOPBA) perforned on plasnma
menbrane proteins extracted fromVero cells before
purification wunder non-denaturing conditions (Lane 1)

as conpared to those of proteins purified fromthe
envelgpe rpfateimcomprisingi doroainetl! cﬁetilsslo(seda.nféhe)ﬁut dxm*npnsﬂesarat least one

indi cated an, the. t
 agefit BBl P i Sionti 38; GBsadiet Rt sl deniBier ca fae or more
reagéntoa/ORBaeRef fHey iTBALfRA. Ph@éﬁ&nt%l@fcﬂﬂﬁd dBﬁf%ﬁr?llPénd the reagents
extracted from N2A cells extracted before purification |

are toRrevsetbacapsding te thediagoestictmethed disvinsed yabaye conpar ed
to those of proteins purified fromthe supernatants of
[OO&ZMm@dmedo @dluitbel aspeet,2) diagbbstiounathodita anatynzb@ selbswsceptibility

o hHBEHALIBD. B S o] 5, S et o
the pﬂe@éﬁ& @'&bfﬁ%@low 8t 8h rlﬁteghﬁoﬁbM%[&sﬁ'? Féc% rlu\?@‘r ATP-ase and

cells after papain treatnent (Lane 2 - Ve o cel
detegiipg:the pregenpe ofstheoidpatifier assaciaed t@fpresencenor eapres$sion of an

ntegf, bl kepatdf ARUERATE s I8 ol <) e of the

ST A A Y ERIE —
infectiéh lis cﬁédl@efedpé‘@tﬁbﬂsm{;%ﬁ Wﬁéﬁtlff(eﬁ&etr% gréfeh & & EQ;We%smn of an

|ane 3 - after 2 hours; Lane ours
mfegﬂ@nﬁ&ﬂéﬂem%ntrleﬁgktomanmtqrea{@cawelarsi @Leazgeb} aﬂ:rlel to detect the

presi25 e H8EL88 R 400 L BTG R Red i e metos

cycl o exi
discles@famez hours; Lane 4 - after 4 hours). Ml ecul ar
size markers are indicated on the left side of the

[0034]iA@dbRiinYy t8r & Ofpthet MUihaLt, FaRUEEIaRA TRaVBuimsl! fidsiRh Memb
‘ﬁ/(PBA IJfegr’lformad on pl asma msnbrgne pro}NEFns eédsfac egm rane

polypeptige aapr@émaemw%@alcompnwngraosaqzmnc@substenumesh@nologous
to SEQ |§)N§ey$ £ql B No: H”ggﬁgiﬁ e;?gaﬁggﬂg}?) a4 SEQ ID NO5 is

ubj ec 0 a- mannosi
dﬁChEedoglyCOS|dase H (Lanes 3 and 7) and 0-gl ycosi dase
(Lanes 4 and 8). A nolecular size marker is indicated

[oossqmn theemetidltls, kitslecaphpddiforbad vachide %dﬁsfe@%er[eﬂ%ﬂé flavivirus is

Eﬂgqu 5B shows results of a VOPBA perforned on plasna
Prefefﬁlé mrnbriRfdhe Japanese areerhalitis sefosomplexs irp patticatar difest Nile

Vi b e RSB b4 6 g

phyt ohemaggl utinin [Lanes 4 (untreated), Lane 5 (10
g/m) and Lane 6 (100g/m)]. A nolecul ar size marker

Brief b%s'c:[}pjugﬁtoef(%hg [I]-'létlfrees

[0036]In the present disclosure, reference will be made to the enclosed Figures, which
provide non-limiting examples of the inventive compositions, method and kits devised
by the inventors. |

- [0037]Figure 1A shows a diagram reporting the effect of phospholipases and proteases
treatment on West Nile virus binding molecules present on the surface of intact Vero



right side of the Figure by an arrow. [0045] Figure 5C
shows results of a VOPBA perforned on plasma nmenbrane
proteins obtained fromVero cells either |eft
untreated (Lane 1) or treated with 0.1 mM (Lane 2), 1
mM (Lane 3) and 10 nM (Lane 4) of sodi um peri odate.

Mol ecul ar size markers are indicated on the left side

cells;fTh&m»aKusgah:owskthe amhibitien of Y0kt Nfleginus éntyheyBesstildd the number
ins fromVero

of Iocgelllqagmﬁg :om f%rsggggg?%}tnr%g&q%r o m fghsaxiss dhe deaage of the
substhAGE adminiYRF& feld SHC(;'P%{A;L (Eg%?opﬁés{/ﬁggﬁggﬁlﬂgﬁg%ohpase C,

those of the untre
PLD=Rhespholiprgal:el | s) Mol ecul ar size markers are
indicated on the left side of the Figure by arrows.

[003[8@5141216- ﬂiﬁghowsb dibgrasn re;m;uﬂmgStmfeffEci/\éS?iﬁyméﬂs@E%Unm Periodate and
nme 0 a otel ns rom asna ne

lectiB Hepdoret of Wikt dvleorvus bidigbaoleshl leSt Pregpair e dap surtace of intact

VerdTBa a1 y.Bke! 4] Dg4et mhm%r%ﬁy\razp iS4 BRorbbsed as the

and the anti -105- rotein onal

numbedof deg @ll‘Ntdﬁh[b]tEIDDW(thalespéot maanmmédrsambles/boentﬂeau-axm the
of, ,t he

dosafieq B oBisTarieen aemibSiosta o oot AL ERERGORRPEERSS H. 06=0-

Gch@ﬁlﬂéﬁs edMARia-MERHOSHASIS " eSEBREF 1RBEIdEeST OC "FleP! Hepannase I
croscopy. The arrows indicate the 105-kDa ot el

py
Hep'HrBPPaW‘Lﬁ% Bi; orﬁ;}’%wlwmasﬁﬁmdﬁabrﬁ\f%awmhbwﬁ@m t Wegglutinin;

Pl_m‘lr-@g’t |za$¢@gtm¢'0€ﬁ EQ%H@%MQﬁeaBLS?LI ns on Z-

10050 By G0 15 44 8Ly 2 VECh PESY e G100 ey (voPBy

perfohﬁﬁbkﬁﬂﬁla@m@t BRbrave thﬁeﬂQ'éR%céWfF@}ﬁe\/&B éé?l% t?e%r'espurlflcatlon
[ 0050 igure 9 shows | nmunogol d-1 abel i ng
undef mon aEHTtﬂQePWEdIWﬂSC tlyanes dx @b orpnpsired \I@r’ﬁbosel ¢fsproﬂams purified

o Y S A, AT P e

on the lafesidé oﬂhaEugatempbn‘em;.. [0051] Figure 10 shows a
VOPBA of Vero plasma nenbrane protein pre-incubated

[0040;thmreaaa ishbds tHea régilsnef anyOrBA ?)‘él‘f()hﬁ@& dn p184Ma" MEmbrane

that of untreated cells (Lane 2). | ecul ar size

protelﬁar%@t@r fommM2éacels extragied mff@reswe’ cation Hinder gianedenaturing

condlBNEHEE) LBageEL o b bEnAg LARTAEEI b o

uninfeoted celisu tizned2)wiMdletulac sizenarkeroaks iIndidatéd oni the left side of the
ti bodies. On the x-axis, the concentration of

.a
Figurg Bﬁﬁ@frpﬁ’ﬁal bl ocki ng integrin antibodies is shown. On
i y-axi s, the percentage reduction in virus _
[0041 Iﬁgg@ 30<.;th\§ iasuite of |IaNYRIFBA pedfgrmed on, plasraemembrane proteins

from V&oe8dils"and N2A cells after papain treatment (Lane 2 — Vero cells: lane 4 -
N2A), as compared to those of the untreated cells (Lane 1 — Vero cells; lane 3 - N2A) .
Molecular size markers are indicated on the left side of the Figure by arrows.

[0042] Figure 4 shows results of a VOPBA performed on plasma membrane proteins
from Vero cells after papain treatment (Lane 2 — after 0 hours; lane 3 — after 2 hours;
~ Lane 4 — after 4 hours), as compared to those of untreated cells (Lane 1) and those of



P2, INTB31=. integrin beta 3, INTB32= integrin beta 3
subunit , INTB4= integrin p4, |INIB5= Integrin p5,
ALPHAV= Integrin aV, ALPHA V/B3= Integrin aV03,
ALPHA5/ B5= Integrin a5 p5. [0053] Figure 11 Bis a
di agram showi ng the inhibition of West Nle Virus
entry in Vero cells pre-incubated with functi onal

treatedoesitis fgrthertsabidatedhta u:)tmdnheamdé)treahnem (ane 2t-hefter 0 hour; lane 3
i ntegr

entr. |onoffu t|o kln in
- affef S TenP e Salieha Ylar siZerparksEs atsnindigated on the left

s|der(ﬁ!ﬂ1g:ﬁggfé b)ﬂaM-bWQS i nf ectl on i s shown. | NTBl=
nonocl onal anti bodi es against Integrin 01, |NTB2=

0SS A Fon Y ISR Bhp %) g ine rotons

rin be
extracrtetmmm nderoctalisa(Lamet i bddi sard) NS tcells nLages 15 ketd) dther left

syb n&t hased SromS nta Cruz Biotech, USA. ,
U"*"%iﬁfl&_aﬁ‘gﬁo | 8Ad1 © isciad a‘@aurmﬁnnw@@ﬁq rLpaes 2 and 6),
Enad R a8E1AL 508 501 PEShP0. BRI (L8 9 R 9. A molecuar

size maFkek i8/IndRated oo dhe right sidé)oﬂhtathgldeeﬂ @gairps! I ntegrin
aVp3, ALPHA5/B5= nonocl onal anti bodi es agai nst

[0044]ﬁ|919‘9l58 showPp Fes(If20613 MARBA péroiied ofll BISSAB MEPBTAHE proteins
ition of Japanese Encephalitis Virus entry

Obta'ﬂﬁi? &%V gre sells Pb@/treram withrigeting, @@ncafganvmi@@r [Lane 1 (untreated)
Laneaz“g'o. B andTadd's (fodt (Fod B} %gddwgﬁérﬂg%lu TEfY s [(reated),

Lane}& ao ;Sgltﬂl)eaﬁ/d ILaheks cmeggmﬂ)] Kimsiec@ak &iﬁelrﬁa&'éﬁmnducated on the
I NTB1= npnocl onal anti bodi es agai nst Integrin pl;

right sifgpthe hightbyARIared. i bodi es against Integrin p2,
I NTB31= nonocl onal anti bodi es against integrin beta 3
[0045] higune 150psh@hmsmillﬂsrafra UDRBA perftififed bNTS?Fa membrane proteins

obtalli)%fﬁﬁlyc\z%rofq %@n Ee%@rﬁ%ﬂaé‘%i | nt1e)gr reak{gtt:i ?Nlt% 8 l’i mm {Lane 2),

1 mM (EE%‘MQPHO%M ﬂ_@nbbﬂdcbf%oﬁﬁﬁ'ﬁé?’bdhfét %Ié@ulﬁﬂsme markers are

NTB5= nonocl onal “anti bodi es against Integrin p5
'"d'cﬂﬁ@_@ﬂ\‘v!e lefiride ohthe Rgwedytarevagai nst I ntegrin av:
ALPHA V/ B3= nonocl onal anti bodi es against Integrin
[0046}Kigare Aishpms/rastitsoihaMOiBA pedomidrb dn esembeanasproteins from Vero

cos bR e PO 61 S o R e 4

N2A) ﬁgtdo)’nﬁreﬂétth&é Bf Eﬂer Gﬁrém/):eﬁé“@_aﬂféo?neﬁro cells and Lane 3 -

' Encephalitis Virus In Vero
'N2A cellg)x Moleaular sizenankera iare indidatéeDivithalleftrsida efthé Figure by arrows.

_ shown. The y-axis shows percentage reduction of virus
[0047] Friguret 7 show[sO@sﬁﬂté:bg arWeétérm Bletting performald @M Mentbrane proteins

cl etitive entr ¥\?f West Nile Virus
- -from plasma membrane e rac ero celis. Incubation of separated membrane
. proteins with the preimmune serum (Lane 1) and the anti-105-kDa protein polyclonal
antibodies at a dilution of 1:500 (Lane 2) was performed. Molecular size markers are

indicated on the left side of the Figure by arrows.



(WNV) and Japanese Encephalitis Virus (JEV) with
physi ol ogi cal ligands on Vero cells pretreated with
such ligands. On the x-axis, the conpetitive |igands
used, are shown. On the y-axis, the percentage
reduction of virus infection is shown. RGEl= RGE-
pepti de; RGI = RA peptide; FIBROL=Fi bronecti n;
[0048] Fig0re- 8% showsdfer; cdlidMprbedéstd fdraimmimofiuorescence and confocal

Chr ond ip, Heparin= He 057] Fi
micigh Qo LHeIREEHPLAIEIY 1 DB PERFBR WRPHEuPR the plasma
men%f@ﬁe%é\)shﬁfbﬁ byORERBY sféli menbr ane gl ycoprotein (B)

in Vero cells by |nnuno roscence stalnlng

[ooisﬁﬁggﬁep ﬁ%gw';ﬁ ﬂPE) {hgg?gg-kﬁﬁ) %HI{P/% &broteins on z-

sectioal (bmsséymame)betpblmdr\tﬂrof(D’tO(R\é;ﬁlth)ehaiméH@BTlﬁél)arrows indicate the
Eh%ﬁﬁ%%ﬁ of the subugl ts '%P
105 ey etsingatd g@ﬁlCﬁbsu e[tefdb‘@pﬂlsgur e 17 is a

di agram showi ng the effects of down- ek{gul ation of
[0050h Ficwre § showsdmmumgsishlaheling efdhe195dtHa pradeing\u aryr-sections of

Vero @erllg f égﬁeﬂ%dléatﬁé'tﬁe Bﬂﬁﬁ@rﬁfr\ﬁ%ﬂpb@{mﬁ B’S{ﬁev{m z% ﬁ'l)}ambrane

I'S péerce

protensmdmmd byl arrbNE/dtmli@srtélef wﬂu&te&@bhme@ql.pha V subuni t
region 1, |NTal pha2= Integrin al pha V subunit region

[005%) F:gdrélTﬁBéhowsnh SATPBA b?Vér@pl%Qﬁiéﬂhbnfb?ﬂhé’Brolem|ﬂ?@'ﬁﬁﬁibated with

rin beta 3 subunit region 2

anti- ‘Icﬂ% Ega anréns aetibndign diangt B m@@redg@ rtb@teof povsted-ceiy dane 2).
Mole(]:élfa\f %:z% n%rﬂ%%ir?ﬁ@%@% oﬁfﬂfng feais@% o?ﬂ{g ﬁigﬁh-!f @Léﬁgwg f

IeS agaln

oos B Aok SRS R B RN o  vero

cells prevscitéd with lfﬁ%tiéﬁhﬁ@[ocﬁﬁBBikﬁeg”ﬁm%ﬁt:ﬂB@ibs On the x-axis, the
anti bodi es agai nst pl asma nmenbrane ATPase beta

concanffation: of fampfipnal p digekingniategrimaniiindies isaghowa: Opl tienyraxis, the

prc AR FRRGAVE 1yl o BRD L SR DASLARL o= i

B2, INVBITEL intégritABataPg! WTRIA intédir Bt 8SsiimitnSINTBAS iMegrin B4,
menbr ane ATPase al pha subunit, CALTYPEl= nonocl onal

INTBSRintsgtn 85, ALRHAM= trd¢arinuay dARRHACWIB3=dIntegrirea¥p8 oALPHAS/B5=

Int al Eg%é CALTYPE2= nonocl onal anti bodi es agai nst
niegrin, m di hydropyri di ne receptor beta, VATPASEl=
monocl onal, anti bodi es -agai nst VATPase E, VATPASE2=

[00531’6n9@ce 4Bl is andinpem showing thetinbikitoasel, Wesb dije] iirusuentry in Vero
IpRLR y
cells }1’?? r@ugafggag\étglﬁlﬁ{k?%‘@upg é ??ir@empgale% W the x-axis the
concentriation (df| fansticrell uisfgckingdinteyritvl Adtiedies s ahbamn opethles y-axis the
B %gey col um On.the x-axis, the_concentration of
perceqage-rRductiondR ¥irks infeeljands shewsh dNFB1=Trenqclenal antiberlies against
‘lntegrimﬁ,qﬁﬁ%%m Iﬁ%%rlheﬁf QNTB§1D ﬁ'néerc\Jcﬁ‘la? Shti¥odies against integrin beta 3
subunit purchased from Chemicon,USA, INTB32= monoclonal antibodies against
integrin beta 3 subunit purchased from Santa Cruz Biotech, USA., INTB4= monocional
antibodies against integrin 4, INTB5= monocional antibodies against Integrin B5,

ALPHAV= monoclonal antibodies against Integrin aV, ALPHA V/B3= monoclonal
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[0062] Figure 20 is a diagram show ng WNV conpetiting
bi ndi ng of neurotensin receptor wth its natural
ligand in Al72 neurobl astoma cells. On the x-axis, the
concentration of neurotensin adm nistered before
i ncubation of the cells with WNV is shown. The y-axis
shows percentage inhibition of virus entry. [0063]
antibogieseagalinst Hotegrin mvig3o AL BPOIASIB 82 erorasiones aﬁﬁibécﬁémﬁaiin@t Integrin
Al72 cells (A), and in Al72 cells transfected w't
od B | encer-si RNA neurotensin receptor (B). [0064]
Figure 22 shows results of a Western Blotting carried

[0084}Figurehl anisactliagm shawingothiee mhitijtidm of J@é&an&ﬂoEnt:eﬂ)halitis Virus
entiioal il BY fnconghoghias insaritiine e, Qs ags the integri
blodreg Hﬁﬁ@%eﬁiﬁ@a‘ﬁﬂ nﬁ’té@ﬁrfhﬁhbddﬁr) |s|s"h'6ﬁmlf) the e)’d Xfs the % inhibition in

nucl éocapsid protein; |ane 2=Dengue i nfect
virug e¢ntey ligy sshiown. | INT813=monbtlenal antibedids @duhstph‘d)égnm p1; INTB2=
e virus infected whole

mowgzi\az n(“g?dlﬁar@ainst IntegrinuBZ.e N EB3 1T fB?'éﬁ@‘?ﬂ?' antihedips against
lnte@ﬁ b8 3 %ec eﬁa mﬁHsEd Rfo E’h@:mlf’é}fju , ec‘f’l?%érm?onhlbloﬁal antibodies

us in SR
agaimat kietegriar ebetadBceﬁubdmbnpuiwabecﬂt frehdeSahta tMZFImutfeeh USA,;
rrows. [0065]Figure 23 is a diagramshow n

fNTé%’S'UP'E‘%C’%'Fa‘CBHM’Qﬁ Reainghiipiagrign P |W5an610f19§|?@@é antibodies
ol el i, AP AOMBSEHR TADo) SC e, s A

V/B3=ep@ichedonsh érh@oﬁ:e@ﬂagamlﬁrF‘r@%ﬁrﬁgea\/f?@ bALPI9ASB5= monoclonal
virus entry is reported 006 Fi gure 24 shows

antibndésn agdinst lotegrimodi. pol ycl onal anti bodi es agai nst
reconbinant DIl protein. Lane 1= reconbinant Dl

[0055] Iﬁgal'remsviis b diagrarDsRdwing dzlh@ieffebbbﬁl@ibamt catigrisnéhetator EDTA on
rotein wt

the S5ty o SestieVius CAISVE aneanmiasaeaseriialis Virus B igblro cole
On th@ok éﬁke%é)Eoﬁ&é?ltﬂa%ﬁ @Tﬂfa%rhﬁléfél%ﬁrﬁ 99/ X—axus shows
[0067] Figure 25 i's a agrams ow ng results of que

percmtageaqeq!mnmﬁvmms Infegtiant h  nurine pol ycl onal
anti bodi es agai nst envelope DIl protein. On the
[0056}Figuire, 14/ ds iaodiagrayn athewirnf adwdmpetdiWeuemW aturlyr epWdstNile Virus

0TSt e oo 98 OB 2 S on Vero cos

pretréhté@'vﬂ&ﬂé@cl{ fgais. @H‘ﬁ\tehﬂ-‘ér(fso fhé %BHP%L{I\? ﬁgér{b% §S¥d, Yare shown.

a flavivirus into a cel desc
On tb@ryt-am,l the pereentageh cetlticon aafednem infeetiond i shbwonatRGE1= RGE-

'peptl&% ﬁ@pﬁ?ﬁéﬁ)ﬁ%@ﬁgﬁ%f -%ronectIWfTﬁC% £ {Htl[c}ﬁe%Iin;thﬁMleN 1=
faminin; CHONSUL 1=Chrondriotin; Heparin= Heparin.
[0057]Figure 15 shows distribution and localization of integrin aVB3 (A) and 105KDa

plasma membrane glycoprotein (B) in Vero cells by immunofluroscence staining.

[0058] Figure 16 shows results of gene silencing of integrin aVB3 subunits oV (B) and
B3 (D} in Vero celis compared to control for aV (A) and p3 (C). Presence of the subunits

is shown by immunofluorescence staining.
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[0069] In their quality as flavivirus receptors,
i ntegrins have been found to surprisingly nediate
entry of a wi de nunber of flaviviruses using diverse
processes to enter the host cell, such as endocytosis
and cell fusion. In particular, integrins have been
shown to nediate the entry in the cell of
[0059)&igwe rfdde s dlaagrangshtgvlh@ theneffdetp af downiragelation bf integrin ¢V and
Seroconpl ex, in particular West Nile Virus, St. Louis

B3 e the gnt VWA ot [Vigyo cellss @hmaxﬁogncemratgm of ®iRNA used

i bR Oy ShohAbolaB LIRSS HED 5By PGS Iraipha vi-
Integiv eg;bhma/ aublihie \teyiohus, NNTEPhass lﬂte‘gﬂhoél?ﬁgh‘gfﬂﬁunlt region 2,

stoavvlderaneof ce st ens
INTEFES isain betendubun fagide TnNBBBZST Intedrmheind subunit region 2,
L
GAPI%% %gaelggfﬁ Q%@% ESE ee% dlgggar;rtgpg ée%?t o be flavi vi rus
oosEEGHHES 4 Y BUBAT AR o A RIS bt o

ATPased. ity x-aki8, thef dritbbdRerd @@ﬁh@%@b@él@mm are indicated. On
descri bed in t he exa | es to 9, the receptor has

the yraxis, the percemdags reduglion of iiustentaeissivdisated, ATPB1= monoclonal

antlb%'d}(e%"%r gt E%I Jh ﬁ&{ﬁ%rﬁ e'z\bfe\gpgﬁéeﬁ%t%u %ﬂfﬁw‘g %‘Tgﬂﬁg ngqg!yc!onal

A Manngs e
antibpdiesi agaiast plashid-iBmbgne KPTREse heex iubuhit A TEHA1= monocional

515 ERER ot e TS A e b Ty, pocin
antibb8les gt H?a%nfaehleﬁqbrgﬁ’é h\/T?’;aﬁtsa a@;&# ﬁhﬂ%nﬂeé DY = monoclonal

perm ssive for West N en used
antibgdies drgainsir caldltamdjhydlepwdmterrecemmr alpha, £ARTMRE2= monoclona!

anti B phhn A B sSSito el SOhTRAE & monocinai
antibggiek \4geingt wATPast E, MATPASED-LhohasloRgedhtibuard a’i}%‘éir%“ﬂ VATPase.

alternative to human brain cells, since V‘ést

[OOGM'F‘igiﬁehﬁﬁlsSEQMbrhﬁ'PQhé\?hg%l B{\@'enof:ﬂ’ﬂl\? e Wantlbodles against

i'nfection in mamal s e VvVir
neurqiensin geceptot, o maceﬂsd(lﬂackacdurrm)samleenAd%’Ed‘teuwoblbetmwa celis

(orey TERFRALTEN Bre, 530, e Bovcrntiatploriniirolsashy @opaiordp shown.

The ytdnds shaws td percbstags Jedictiop dihftud epfipese Encephalitis
Seroconpl ex group. O her flaviviruses of the Japanese

[0062?!"@@?&‘6120 id é%haﬁ%rﬁ%‘%%r@w\g!? e6m keﬂﬂdJBiihBﬁhﬁ‘%fWe'uPot@ﬁsm receptor

| avi VI ruses no ong ng to such group
with lfésnai@mtj tigandvisr A182 muu:tbastoma eliseBd the o-axis)| tylelcs)mentratlon of

neurcf| B 8501 o] bEKS AR b e y-ocs

' show?ﬁéﬁ:@ﬁfag%'INhlﬂﬁiﬁﬁfdfbﬁds entrsexarml es 10 and 11 confirm
e

[0063] Figure 21 shows immunofluorescence assays performed in A172 cells (A), and in
- A172 cells transfected with pSitencer-siRNA neurotensin receptor (B).

[0064]Figure 22 shows results of a Western Blotting carried out with monocional
antibodies against (A) E-protein of WNV and (B) anti-His lysate, whole cell Iysate where
domain It of WNV was. cloned and expressed as Hls-tagged fusion protein. (A) fane 1=
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105KDa gl ycoprotein's ability to act as a receptor for
West Nile and other flaviviruses, in particular those
of the Japanese Encephalitis seroconpl ex group,
including St. Louis encephalitis, Miurray Valley
Encephalitis, as well as dengue and kunjin. In
particular in view of those results, a significant
1BV racispicapsid giroteirt; ahe 2=Benghit dnfectaduwhslebadlie ngéatg; tame 3= buffer;

the flavivirus famly is expected, In particular,
fa"er‘thd}_s BroteiB Ao 1aper o Yo MR ntestagiiolg gl hysatg.4(B) tane 1=
IBV mueb%bapefw?ﬁétéﬁﬁ |&Hd ¥= #;0@985314 piri P?oténp"aﬂ& 95k A& West Nile
nmenber o e Japanese Seroconpl ex gfoup,’ such as
virug eifécien wheler callnlgisate c kobeuter, sizes maxipers el indic@db bn the left side of
er_anal ysis of the 105KDa protein has confirned

urt
the 'ﬁggrﬁm?yoﬂ"%“l’s't he receptor on the nenbrane (exanple 12)
| the _fact that the receptor is _an integrin_(exanple
lﬂﬂsﬂ'}j@ur@u 35 para diagram, showing desdis of icrewelithgs inhjhitien of WNV and
[E-\PRVING KV e ANRID L ; q [ t 1 i
Derhe il &y Y SR ISR ALY sk DI, 18H R xai,
conogatretiorbefl inhibitore)is gepdited.oOnlife yraxie, pdmentdgeeihhitiibon of virus
¢ 105KDa otein as a aVO3 integrin and a significant
entry 8 I8 activity of integrins conprising subunits

ﬁyer than aV and 03. [0077]1n particul ar, experinents .
[0068 !d%‘!'rﬁe% éh?"é‘%(ﬁrrﬂg}’égorlgf nyring pofysiong! ﬁn@?%ﬁ’?f against recombinant
DI é‘lfb‘téih.t Varf 11-'%%?12!?%%%@%?@Uﬁtﬁeﬂtpbﬁkég{t’%iﬂ Jolyclonal murine

_flaviviruses ave an
antibatlies) apd tlanea 2= BHI proteicewitio préomntunézedi musine lsera. Molecular size

manF bR 0 A o PP St o v
_&%servedqq, However a better efficiency is obtained .

[0067}dgtire ot iss aiAgram shewdice sastits eloprgliemastralieation; of WNV with

murir{@\b%\lyéﬁﬁﬁl ARtiBbAEE AdhiY&G’ enilbps N Mgéncﬁﬂ fhe x-axis, various
However, e pes

since Integrins are expresg I'n nost ty
gradest of aillition iuset udiengepgorteidn @elthe piaxise pestardsges inkibdion of virus
infecsince ﬂ%%%#viruses, and in particular W\V, have been
@%Bﬁﬂe? flict a range of other mammals such as
horses and humans, as well as other vertebrates such
as birds, the scope of these results can be extended

to these other systens as well. [0079] The
Deta'iaﬂﬂTpﬁFQ'ﬂPféﬁ'i' oh the Disclagure able to functionally
interfere with the integrin has been shown to affect

[0068] & methed for wontinling the entey kbst flawvirug infe @xelps edescribed. In
v b R s BSEEH 3 MR of FRBAFRLHE e whic

mediate eatry of #r fvivirushinteahe gepf fects flavivirus entry in
the host cell. In particular, agents able to

[0069] AL tElr udlity 44 flalAQinhs neddptnial iﬁt&grﬁﬁs ﬁﬁ‘“e Bééﬁ%\?ﬂ?ﬁio surprisingly
_domain of the integrin re functionally Interfering

- mediatgentry oba wide puoibst bbBaniérusesasing dverseipracedses to enter the host

cell, s{u% %{s}c %@%q%@%%eghé c%ﬂr}ug%n?‘?r? (?aa(r]tfcullar},h inl%éériﬁshﬁa\}enbggﬁ'srhown fo

mediate the entry in the cell of flaviviruses belonging to the Japanese Encephalitis
Serocomplex, in particular West Nile Virus, St. Louis encephalitis, Murray Valley
encephalitis, as well as the entry of other flaviviruses such as dengue and kunjin. .
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particular, interfering agents able to functionally
inhibit integrins, such as functional bl ocking

anti bodi es and conpetitive |igands, are considered to
be a functionally interfering agent able to inhibit
the entry of flavivirus. 15 [0082] Preferably, the
functionally bl ocking anti bodi es are pol ycl ona

[00Z0fidditidhally, the activityi Oﬂlhlﬁégmﬁalaesﬂamﬂﬂjsl@&éﬁws dlsclosed herein

t he |ntegr| n subunjits avV, aV(i 3 or aVo5

app Gc‘rﬁgf?i?m%e Egseel ¢4 b@/&t@‘gadacl@amﬂ@a@ erllsupad to aguide, number of
t t
orgaie ol Sha FERTRIafes o &e"porvgxgﬁgfé RGD

d. ti
roo7RqRhodtfsnbaliy HBshTk s*‘B%' W A T Bl s s o
expavimneits elxtﬂlaﬂé chBed ﬂﬁthb@ﬂaﬁibl@s"ﬁﬁaﬂﬁiﬂbfmaﬂ ured by a
person skilled in the art, based on the infornmation

[007R) P\pHEcLIAM i Qﬁrs@ %Sﬁ&%f éb&ﬁa'rlhi@ﬁé %sc.h@&ﬁﬂﬂthgfe%am1 to 9, the
such as pap al n, éé:OSI ases ectl ns, and
receplos | haisdgam st idestifiet as acprotéaser mnsitlmoglymmbie}n with complex N-

ol R o SR b, 5 G o, 1
parti&@8n 551 0K PaYffbpibie éﬂfﬁgﬁnq’ﬁil i Sitbpaitiee Hastyiah isolated (see

are non-cytotoxic to the cel I n our syst em

examieZ).cul ar, functionally inhibitors of the integrin
can be administered at fol | ow ng anounts: papain
[0073DT Bereupbtim&hts have been garicdnoytaort Verd aells and N2A cells. Both are

e 0T 8 VR U S s o

flavivirdbksl/ Vbio €Iy aQSiedn |
2 00-1000 pgim ANl ekl hidhas ﬁ?mFoos a5 acell system

to isajgterthe & der YWIN¥oNBAL$ aimeudd denwesl, brairf ealt linee which has been

used SEEBARROREE 1 B A S eV 8 3o

brain@eld difing InféctonRShampkisie: 0. 01-30 pg/ nl; Fi bronecti n:
0. 01-40 g/m Vitronectin: 0.01-40 pg/n;Lam nin:

[0074vidst 4Qile g/uﬁh %‘rﬁh’iﬂédlﬁi e SS’érﬁfé%He strQin® ]haféo b@% Mised in these

Heparin: 0.01-4 /m. These |igands can
experimentsi West éHeBértwrl@Sabeemﬂeed AoA r@ptﬂﬁegtaiwed:irthel favivirus and in

e BESH AR SEPLR BERbrb B HLEPRANE S Bk oove

Othertﬂavbmusmubﬂabethpalnébe Enecpkdlitis SerocarhplefagbuPdndiudingXunjin ,as
ective bin to the cells and can be present for

well %ﬁ%ﬂ‘flﬂﬁﬁs mﬁ%e'qngéng EnSHFR PP, f BHchi a%maguﬂgwer%also used to
exteng 'E)Ié@ﬁ%@%%&n&ﬁ% hrﬁ?g?ﬁ’sf By, é% l\ﬂg%fre ot esfbtthé%r{t?e flavivirus

ence
familyi nt egrin subunits, the effective concentrations of
the functional blocking integrin (all the integrin
[0075]J'Elmi)expetlmbnti§ @itefrhﬁfbly \Webtridddoak dxampes r1o @iﬁdV‘ﬁtﬁonf rm the

105K @ngcoprotem s ablllt)? (teo .Iagt éshg régen gf fg]; V\?éjs? l#\It|Ieoanc<):iz<533thg(f:’ﬂa\.r:wruses in
particular those of the Japanese Encephalitis serocomplex group, including St. Louis
encephalitis, Murray Valley Encephalitis, as well as dengue and kunjin. In particular in
view of those results, a significant receptor activity for any flaviviruses belonging to the

flavivirus family is expected. In particular, receptor activity for the flavivirus having an E
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pg/ m . These anti bodi es can be adm ni stered before an
i nfection occurs or during an infection to bl ock the
entry of the subsequent newl y produced virus progeny
fromentry. 16 The anti bodies are preferably
i ncubated with the cells for at least 10 mn for
effective binding to the cells and can be present for
proteior substantiallyhhomblugousnteetrat | ritein of ne UheinbBe df e Japanese
anti hodies with cells can be in the range of about 4C
Sereepmpex Jabssyahas M?'i%\éfﬁVeBﬁ%d:F'@ém@ealss@(P@ﬁtﬂﬂs t hat

agents interfering wwth the expression of the
[0075)

Fudheranalysisef et D2 protein diagreonfirmaed ideation of the receptor on
ul ar

= RYARYA [ [, 0089] | '
the inefiit Keik|p 12) Bpd 285 (bt hS3pomt B bisar yamote 13).
in partisulat, furthei 8Xperiniernts sRsagRf ARGOMBNnBY IMISIKlon, sequencing of the
| encer or preferably

ressjon. For exanple, a sile a
10548 ProteiRtand ¥irih QVRRAY Peoteini Biading Assaysisdesaribed irhexamples 11 to
ARRRMIRLET (PRGPRBIIT ™S 2 M) hiitn Bt pltindnt recopror

 activity Bf Bieyring dmpriehg SGIRSIits Bt ehar 89Trd p3bl e by a
person skilled in the art based on the information

ouTPR ] 8BS S PR S KRG Sy, ¢ st
ability| efo irégrins dol &gt asdmEcepters dof dlaviviruses ageartin subunits have an
. functijonaglly interferin ith the fynctionality of an

indepef¥bl, ity Y Aeicrr °a  Roamlbt et ithe . Apreartistial aParticularly

significn® BARYy BEHRbGrin RebUAies B taerDg 395 (;Lc't B! £YededtdNGas observed.
pl asma nenbrane assocl at ed ATPases nown as
Howgvenareattes pffimiehcylie obtainenl wihen BatRasisinith ate pasehe
| ocalized to the plasma nenbrane as well as the

[0078}diesanmesudfs havedbest iobtaies] Bl ¥ercaoslls sisd N2tesells] HIWMdver, since
agents can. enhance or inhibit

. Eunctionallg/ interferin ) [
integins. arerexplesse Hbmoghggegﬂf ce!l$, ipgl.pglmgutpram cellst @frvastebrajes, and
sincedLfiliise8! £nd th EFHFCUI&!?WNW .h'é)OQ!Hé'eh érgﬁrﬁap iR :a BB of other

as functional ocki ng antibodies and conpétitive

mammalgestih, amhersegam kumans,fasnwel asaither vertebeatbs suoly as birds, the
of flavivirus, [0092]

ScoP%&@Bégﬁg‘%ﬁskﬁgi%i I?%'%‘%Eﬁ%l lsg%é étﬂ?f ﬁﬁStSH'{si "’l?o‘ﬂ?ues are
o0 0, B S0 0 e A, gt
been §REWH & 8ifectdfe YBUlirdS et/ NhHRS %S} J:éll G@é e?(‘éﬁ'{blééq?-‘ﬂ?i

b ar efrective i

that such anti bodies are particu

o bt na f Lavivir y o 1o
- mM(_’!E%%PF%’eg}:%#p?%%eﬂtiqi/%dﬁ%éns(ﬁo cant@g%ﬁféﬁgpnﬁfg%ﬂoagem that

functionally istenfenes Mihliht@gﬁd,al\fbctshﬂaﬁvir@agmtgi the Bosttdeisirz pdrticular,

: eptldes. .that are,co mentary to bl nding regions | n L
agentf e %rtﬂé%'ge,fwﬁﬂ& e gﬁ'@eniﬂthéﬁ% ithe afaghyyerbdemat of e integrin
are fuRdtichalt? Ift@fefly Ad&tls P tid GisgibbuRased
[0081]Functionally interfering agents can enhance or inhibit the integrin functionality. In
particular, interfering agents able to functionally inhibit integrins, such as functional
blocking antibodies and competitive ligands, are considered to be a functionally

interfering agent able to inhibit the entry of flavivirus.
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on the information provided in the present
application. 17 [0094] Adm ni stration of an agent that
functionally interferes with a neurotensin receptor
affects flavivirus entry in the host cell is

di sl cosed. Neurotensin receptors are present in the
brain and gastrointestinal tract and are involved in

[0082} Breferalohys nihes fmtfohﬂmblocEmChnmnmhéey dret polyeondl gantibodies, in
pady%aﬁqg s can enhance or inhibit the neurotensin

2oairst they103 KDa gretemy the integinsubynits g Vabd e\ en «Vp5.
to functionally inhibit a neurotensin receptor, such
[00833 The competitive liganckéambe at natoril dgarmh cuch rqsd‘br exaraple fibronecitin,

' vntrohé%ﬁfg? Aﬂﬁ{ﬁ{ exraﬁfﬁlyglﬁ}etlgﬁ@fqglﬁt ffc'g;og?eln{aq\{lgv t;‘ﬁ ngt{c&)gg]chemlcally
syntRegiz&d paptidestthat ér@%ﬁﬁé}ﬁéhﬁér}b{@%' Hil%:ﬁ@ﬁ‘égfi&glrgtﬁe&lﬁt%grm which

nonocl onal and pol ycl onal antibodies, directe
ligangagan balidentifigg andsmanuiactkiced Sy persen q&iieduortheofartt hased on the

fically, th
'"fOfmﬁvéﬁﬁJﬁé‘éHé%mﬁ?ﬁ@%%w*ﬁbﬁﬁﬁ%ﬁf’;‘? ohmpeti tive. hat ur al
ant|b0d|e

o 35 3 DU S RS LR SRR B s
consierePliartioRalRlinterSting agERRRYIS td MBibit tEé"]’ﬂégr;rlﬁ'Pf?JWEtlér%ht

conpete Wi th™ neurotensin fOf neur otensi n Teceptor can

[Ooam%eﬁﬁﬁct@ﬁé rRerf WeNe u§ec§’'élf’H‘?anicﬂfbﬁ?/fD coﬂc%?{ﬁ’atlons that

and forskolin are co t|ve [T gands conp
are nmtﬁmtemgtn themetl&asedwe'uomt systém. ireparticolar, (fsmtlo&ally inhibitors of

v HBRACEE b ELBTSh obGoe ogks BLfoRDbf: o
and epaticulai C@hb@né\la@ﬁﬂﬂphﬁéﬁ@méggﬁihﬁﬂ? QGbl'DOOOSLY@HFe%yEI%ﬂemmIde

tides that are conplenentary to bi ndi ng region

abouf {09 BT sioghsoeidase oo MU Oghicosidage 0.1-1 MUNIT/mi;

men LA s B BTN . P
resent

he t t [0Q99] Th
toose] el e Pﬁéé” o Bel lghis: oenthedonbrnirations chet wilpblock the
entry Véft ek aNjie/ Wirli§ wmnﬁé ¥%n tﬁ@CFH leR0thaP fhitws: fﬁ?ﬁhﬁéptlde 0.01-30

nmet hod, domain Il Iin the envél ope protein o
ng/mRGDI peptide:h 8D 163@ nigoi; Ritbrome dtinn o). 0 hetOf nglmlylwtrenectm 0.01-40
0] Experinents of

o/ GEIRIY 10 4 KafhoCongiand qsié’nfs@mpfo 1144 ik gparin: 0.01-40
9/m!.‘”1"h\é§1=<I Iﬁj&\‘ug%g en%ﬂé&bﬁs&%@? BERyE arl' V%rt!&' ggétﬂgg%raﬂﬂnng an

-~ infectibn dotblack2Re mftthébubéwuéhweww prbdgéed b%@Frb@bﬂWrom entry.

the attachnment dommin of the enve

einis
The "5%4 BeRds i be drcubatadhwith the celis foriat I@aﬁé 39amin for ffective binding

to the celis and can be present for more than 1 hr. The temperature for incubating the

ligand with cells can be in the range of about 4°C to 40°C.

[0087] With reference to the antibodies gainst integrin subunits, the effective
- concentrations of the functional blocking integrin (all the integrin used) antibodies that
~will block the entry of West Nile virus will be in the range of about 0.025 pg/mi — 40
pg/mi. These antibodies can be administered before an infection occurs or during an

infection to block the entry of the subsequent newly produced virus progeny from entry.
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[00101] Therefore, adm nistration of an agent that
functionally interferes with domain Il of the
envel ope 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 IIl. Preferably, the

The antﬂwctmalarq piaferablyeinculpptad evith the edilsefot at igast B0 tminhfr effective

ind e, BR5bl 588 SRTEL Bl 47 B i 5 mperture for

:ncuﬁﬁtlhﬁ‘?ﬁé’ a %db?wﬂggn?ls”?dri be r?t@g rgft'@éébf unélt“,y% Q ;9

interfering agent

1 t
ooy e PR dhcivee elhb 53@‘%? R BabhEi 0B abd i the gxppession of
the otegrifpare ablé td affeit theagntnof thee@Vivitus ﬁfﬂg tr’f@ﬁ@st cell.
specifically an integrin conprising at |east one of

[Oowfl'lrﬁl’pér!fé’tﬁaﬁ NhRgeidhca URKAT fre ﬁgﬁr%gﬁﬁbhﬁ’ 38 jhid ﬁﬂrﬂn@ly result in

onprising both subunits aV a e conpetiti
inhli?i&@flu ©flenhpgeandentof sueh xpressione Fovteasipte, ra simicer oorpreferabiy a

shoﬁ%t@ﬁgﬁ\? sﬁ.ﬁtﬁg@l fé:r ng:fggtgggo%?é}t\é/@@%%m@@d allows flavivirus

ecul

activitgripelié Inh\tﬁtekll O} SRR rROrf&th@with thE @ixbFession@d¥the integrin are

) aﬁ%‘;ﬂ g?yechem cally synthesized = peptides that are

identiiznie dhe At BRISOR Skillsainnthe artobasedeoni thei infprmatiorprovided in the
i n or neurotensin or ATPase, which can be

preslbﬂgarﬁpﬁ: and manuf actured by a person skilled in

RO S
adm hiétratlen [of eiheagehlt SurkttionallCingsiering rWltHJﬂfé’ funefdritdity SOaRI 'PITPase in

a functional bl ocking pol'ycl onal

Cg:'{ nost Er ef erably
the cell¢ In,BR#ficdlg thesATHass as intended bere) IWuc&qutmraynot limited to the
plasiAg ai'n%ﬁ{brén B@!ﬁfedlﬁ%%ego k%ng%wg' F g%g’%%sﬁ@nf the- yacuolar

sequence substan
ATPasesNbap casE@ lbBalided3p tBE@la@n&I@}embra‘lwa§5@!lle@ {He mentbrane of

al so here di osed. [00104] A kit of parts for
e”d"%t}ﬁ‘(‘%ﬁ"f’?%a"‘iﬁ’a%%@ﬁ $ing entry of the flavivirus in a

I di scl d, he fl d
005 Gy g mORa e P Pk TS Gncionaty
d d f
I et B Souns ek AR O B, MR, su o

he |ntegr|n

functlpnal blocklegsant(hmdlmn@ ddnmétnﬂnetﬂgandhj vre ixanpiss of functionally
kit independently in one

mterf%ﬁ'ugﬂ%geﬁ R{?&gnﬂ big"%ﬁ'g PMSi s in a conposi tion
toos2)Bfkfersiis dho dyhetionahy ﬂl&hﬁ aniibaies e unotesianal and polyclonal
antlbd‘dlwid padichitar i tafﬁ%f %Edtrer II%%‘?'ELPBUH[ ﬁa}ggg@gsw mgmbrane)

interf ering agents I n ering w
as weHiEaSde\/T Rbsgsi i mséaelentshowu that sdéh autnﬁaﬁé@are particularly effective

| tlons er n sary reagents, in order to
~in Inhlbg eﬁu&yg xampe 3 y J

[0093] The competitive ligand can be a natural ligand or a synthetic Iigand, such as
chemically synthesized peptides that are complementary to binding regions in the
ATPase, which can be identified and manufactured by a person skilled in the art based

on the mformatron provided in the present apphcatlon
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here di scl osed. The kit will normally contain the
conpositions in separate containers. Instructions,
for exanple witten or audio instructions, on paper or
el ectronic support such as tapes or CD ROVs, for
carrying out the assay, wll usually be included in
the kit. The kit can al so contain, depending on the

[Ooq;ﬂAdnmmbMtldnmﬂmdagaﬁ dhatdfuhetionafly lrAgdstes VAIAGE AEEroAENbIN receptor
buffers and the |like). [00107]

aﬁe&a J'?H%!F ug 6§'I§Y F%tf@d?f@é call ifgdlﬁhese@é\lﬁurpte@m refeptpry A present in
the Birl S Sa0RiiteSlinA 950 alf orAOLLE IV nAGRANCH L8R,

conposi U1 ons ener manu

oBEHARP 8, o0 B PS5, B 88" s

functidm?aﬂtyoslnr;ﬁarttétﬂ@rlQSﬂerférlﬁ%td@]@ﬁtsf ablel RORMCHEIYTHAbIYa trieurotensin
flavivirus in a vertebrate susceptible to” infection

receplor: itchs amfungtiona) hleckingsanthostiesoaed competitive ligamdsr are examples
of fubXeri#hy BREmgagerfs b o Hniot TP BALATLPERLS! o1 ei n

on
' and ri ses adm.nis
[009%?&35!%%&@1@?@@ W glbcgrﬁgﬁnt%ggp nargm&oclgegéped "oblyclonal
antibodies¢ directed i paiticdlad, S9amstHe bxtPdcelliar POMRIOBE the neurotensin
protein of the flavivirus. Preferably, the domain IlI
l"3CeF«Et8Frpr| ses a portion having a sequence substantially
onol ogous to SEQ ID NO 19 or SEQ ID NGO 21. [00109]

[0097;16@3% spegificallyl doe an\miors:n showr thata \pa'rllmJlalmfcempedmve natural

lgandsS 0417 5 ARG AN B0D HoPlindS rofheThie iRaPER bnigdne enty of the

virus p(SHeIExamﬁpléQeZO PhpvOthéru sompktifivd hi‘gaﬁﬂ@VkﬁdvﬁnJSto' Lompete with
Wst Nile Virus, the polypeptide preferably conprise a

neurqignsin der RarPiegsin @@aegaﬁ@anm Ent eaamplehbf%blr@g@d@ No8 bromo-

cAMPSEBMP aNG forsRof aﬁ?@ol‘r@em hés}endas[ g&flﬂr&] \gé\gft@ r?e\lt\*?([)\{'a‘nsm for the

vacci ne conprising as
neuroféresin cengiptor (Bhi &Hiqmen dO9Bp whicle areiemdcmm inhibit the entry of the

virus. particul ar an adenovirus replication defective vector
is expected to be effective, as well as a chinera

ti de vacci ne against a flavivirus _conprising as an
[0098] The ¢ eompeitive Jligandcan) al§o B e synthetic pigandd sus aﬁechemlcal!y

syhd 3 i, 0814 Bor 8 Rl n, 5 g of ¥ G

recepfopOAlsD| inTthis vase,i igandsycard benitlantifiads Ayd ceariufacturgch®y a person
ated fl avjvirus,

. onponent s, ,such as, adj uvant t.tenu
skiled I3t aihazied o e otk proyideddn &2 presen) aep lieh
' nogeni c,. | ecul es agai nst the flavivirus, |
[00991013{%% eat d@gg%Hgﬁ Pravidesna dvdper methas for dpterafering with flavivirus
~entry. According to this further method, domain Il 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 Il of the virus
envelope protein, expressed in soluble form and West Nile and dengue viruses,
extensively reported in Example 22, show that the domain IIl of the envelope protein is
the attachment domain of the envelope protein for the receptor protein in the cell.
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flavivirus. The manufacturing process and conponents
to be included in the vaccine are known as such to
the person skilled in the art and will not be

di scl osed here in detail. [00112] Al so a nmethod of
treating a flavivirus infection in a vertebrate in
need of such a treatnent, in particular humans, is

[0011]13 d'lheﬁdre ?.ﬁbmssnlﬂmﬂwnbfmmagemeﬁata‘dmtmnaﬂp fritederee vﬁth domain NI

in need of such treatnent an imunol ogi ca
of 158 T BEXEIqRS UGB AISaTpsls: TRUVIG @t GT 1166 caost, ool iEpe agent

funcTBﬁaf?qﬁ nd' With!tAS & ki hﬂl acétfvlﬂg grgtz egﬂgh&l 8F fhftfit ¥ functionality

tabﬁe route,
of domalrmoHJIr deredarably, dheufunctiénallyeinterfaing bbéntrisl aﬁléero |nh|b|t the
vaccine to the, sub

e Y Y O .
i orexrR ARG dyRR ot FoRain Wtaﬁe hﬁﬁtfoﬁﬁgﬂ?ﬁé@nng%&t%!edﬁaelﬂhlblt the

subcut anéous route, aré ent|
functignalityeef the domaimlit. . Ot her nodes of administration may

al so be enployed, where desired, such as oral
[00182finnpatticalar, otineoL:orvlpetﬂn).tehdagamriarcantlmr al compktitive inatural ligand of

dom L ECER T P, SR33 eShc o i i5 astcre

of a\PBRY ‘B@ﬁh@gﬁn's’ﬁ%@ﬁ? E{ﬁ Fe‘f'ébi ﬁ%gﬁlﬂ F;J‘??&irg;r g&iﬁesdbfumts aV and

such vaccine to m ni s ere
p3. Tihercomopetibive aiatrel ligardi oam bicalse aarsustensih rbhépt@@*olrvﬁn ATPase,
e vacci ne are in the range of th

Pfe"e@qlﬁ!é@f'uﬁré g’ﬁlﬁe V-6 Pageigien mqlﬁ%l&m talaﬂaélw hma@lple%s thereto.
The édiﬁﬂ)éflﬂivgglgﬁﬁa 4R S186 Bfesa ggnfﬁg |csﬁ é vv| %%e e?él rf Qnthesized

Speci at ent
peptides thab age:pmpé@nemaqd t@ eoarain lihealthdwbmﬂlrtgwmmm lirethe integrin or

oy L RSP BAE SR 5 ESb L Pk e peman e
the ari BBs&NGn' el MfSimADA Fl‘o‘iﬁde'&t irPthe @Fl%enf hppilesicit Ble antibody

protection to be soug be taken In
againgbihg gemain d lsopr@éerebhn acpaiyelonal pantivedy aagainst domain 1, most

preferel s Ao R Mokl iy b Bl inBaL S8he dilRain i cr va <.

ores) A GHRED s S eSO ek SEikihte vin = soquence

substémenyv]bmgmhbksm 1B Nd)atwsecn 1) WQGBEEFIEPW 9' 8EQ D NO: 4
omain Il is also disclosed.

si ng
andSE &THQe@!S%'&&Ih?F%ﬁIBQbSEde amount of an agent

functionally interfering with the domain | | | of the
[0010é}ﬁéﬁltcxpfqaqmsdoelconmtbllim@anﬂImaymg eitry of doerflavieires @da cell is also

disclofeGf SHRoRlR R BGHR §44 2F Hask B r0erd e BurRoly ierterng
agents/ RéleeddsatiBedMaRAA/dr %@eﬁisqme‘ﬁehH? vﬂﬁjﬁﬁg@ :E,’?;‘é?m ef Pé%lsfbﬂe

protein conprising domain Il maceut i cal

[00105°TRORAVIVIAR SN HPSOEaSBIY AR6Rg 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 expr_ession can be provided in the kits, with
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pharmaceutically effective anmount of an agent
interfering wwth domain Il of the envel ope protein
and a pharmaceutically acceptable carrier, vehicle or
auxi liary agent. [00117] The agent functionally
interfering wwth domain Il of the flavivirus in the
met hods of treatment and pharmaceutical conposition

surtaiﬂe ihstruptigna geat othen tletestiny Yeadungs, fiar order t9ideifofAnkmethods
able_to inhibit the entry of the flavivirus in

hefet H@C’@é‘P‘T’ [ é‘itrW'Hl naimgd gontapt Breceemmpgsitiont i geparates centainers.

ki 3Ll o S BRI | e suppor
suchagsitapses droﬁm—IRONlé for vanpying oatithar assay: wile uemrlyhmllirﬁ:ﬁmed in the

. sa preferred. i.s etitive |ligand of domain
it e G Bk ARG 8 PTG, @1 F BRAEURT GRRIBOR EpHahef packaged
reagefissHd r‘ﬁateﬁ‘i% @b”ﬂra@ﬁ bhﬁé\%tanart@%gﬁe)subum ts av or 03,

nost pref erabl e integrin a a neurotensin

OOPEERAS Sapdf SFEBP g MENHBkirt o 05! phgr aven o

ase.
auxn!mry lagdotnaii thel ddmpositidrs, tad igeheRilly mmufactaﬂhg wndl fRkaging of the

ud, itive s tjc li ands such as
kit, Gl 'E?FS;%%S;’WW@SP%% pgﬂleidd@s &t ypen reading of the present

discléQirB! ementary to domain 1l or the binding region on
the integrin aV (33, neurotensin receptor and/ or

[00168(’]% ?ﬁét@f)&rfoy uﬁl-[lpﬁ't@ermrhgl(?@yé ?ﬁgum Us yggt%la 2 sysgeptible to

ceptable carrier
infectmmemrthe dlavivirasi ideaiso fdisoloden. anma”rﬁtﬂnarskhémdthod isheffective for
art. as sm artjcular, agent and to the

tot
'mm%%ﬁ‘?g agpigs H@%%f%@ Eﬁ? MYEss Baving g eBYRIeR? PrYRinegMpHsing the
doma‘?rﬁ ﬂPﬁh&%ohfbrPé%E'é&ﬁ%nﬁserfﬁﬁ rP mmgﬁéfz]éHlﬁteﬁ@Eﬁ\%nTrggﬂtg?f an amino

dentifiabl'e by a person”s e art
acrdlcrﬁeoiagldﬁt campmlng nal domaint wr pErthe gerweldped oneteim bf Ithasflavivirus.

Prefeg%)gf kﬁ) r%‘ﬁ& Wfs?t%(rjg]t BBaIIOEIF ?@(Yusn glgfsgﬂk/lence su‘i)stantlally

homomgoeﬁdaBE’@lDthDﬂQ bVSER IDFNOhg1Vvirus. Thus, the
expression "pharnaceutically effective anount', as

[001090 AdchHRSi @If‘ alé@faeﬁécdr% forTRIMAGS %f@Hﬁor? i Hibﬁlb@é‘& Somprising, as

anmount of the antiviral agent to provid
an acttw@aagemhtamolmemlrieu GrraRsisingh domzalrﬁ Om]sﬁaheTawmproteln of the

L U SRR —

portion having aleeduerite Sibstardially Aotbioous o SERTDWO! 1€ or @E@ ID NO;

conmpound descri bed herein, the pharmacol ogic action
21. which results fromthe conversion by chem cal or

met abol i c processes in vivo to the active conpound.
[00116],8ls02 DPpWevancing comprisieg ps ap acame ageot al uegtot wherein the domain

I secRBEE Bp Dot Fissidh ubaibilir b Aanavin <ol dfocigfeptive vector

is expestdd RUbStelfdetivs, @Weheisea rbhlmél%oégﬁﬂdeTUSCCIne ainst a flavivirus
adm ni stration of the agent functional 'y |nter ering

compriging, asodai aclive agent e © emically synthesmed peptlde of the flavivirus
envelope domam Il region, in particular when the ﬂavwlrus is West Nile Virus or

~ dengue.
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performed by routes identifiable by the person skilled
in the art depending on the agent adm nistered and
the nature and severity of the infection to be
treated. [00122] The exact anount required for the
treatnment of a subject, and route of admnistration
of such amount will vary from subject to subject,

[00t] ahdi vacine by adepetagesushegshtaiansthgecshponahe duth @R adjuvant,
at| ent, the severity of the

aﬂeﬂ\@*@@f f'%frq\%uvslc ﬁ‘ﬁ'aelﬁa QYISO SHPURILS éhera@fe rndéerdothes immunogenic
mol ga?rgs‘i‘ \ﬁ{nh&n 'in Sﬁﬁtlcélgp ?a@% ltnth)é' SWegé%ég gbﬁ?teln of the

T nhi |torye on flavivirus
flavivingse ﬂﬂmrmagufacthng ghooaEiss ahtilcoﬁfpdri&ats‘ﬂo?ae Mbluded in the vaccine are
not only f

envel o otein sef ul
mofii g5 3HE0 S 1 poraah slied Brthg A and Wil bgsisaireckharg in detail

for virus infection pro?hyl axis. [00124] A nethod for
[0016211&#&95@ metaod phtreatinaa flavivieus infection im aweriebmtate need of such a

rea R FEESE Bl s AN i Bt o

subjea;tss ueeﬁ rodS suth ereutandre ndinenuididyicdllyagfattive lbse bbithei vitcine here
of the envel ope protein of the virus, in

di ' T?In 11
IS¢ 5 |cular an antlbody against dommin I11, a ligand of
mol ecul e substantially honologous

[001{1 %T'a@ 330%% at,slclﬂs@d haraim may bejadmiristered byhanyistitable rayte, which
dehv%{se%‘ﬁn‘ﬁﬂnﬂfnognftg&% Andint ! GV 'tr?’el rd‘b?%élﬂ ?ré&'?j g)g'fg? fimunogenic

avl virusS-neurotensin conple
compmresenckthefvacbineitd ¢ sibject. R¥utes Gﬁédmﬁilstrat‘bhﬁf the vaccine, such
i denti fier caﬂ?ébe afsom ated with the sanple tissue.

as, Tk amRle) harefifrral o %Miﬁrﬁ‘g%“ﬂ%ftmhlm desn pubguianeous route, are
ldentﬂi%blécbf"&aberséﬂtékméﬁ' Iﬁslh Gt@ﬁr A RRRb édrﬁlmstratlon may also be

Eé]JJetltlve nat ur al and such as I ntegri
emplayed, srhare idesired,cashas q@alcacbmmsdnatlan oAVIéasiheopamnteral routes, i.e.,

nthetjc |i [00125] For exanple, a
'“t’a"g‘??’g@ﬁ% ht%fg?sa%lg g ﬂ‘éen?ggfﬂ}l e ti ssue or cell line can
rotqcol, given i

1001 £ PEisan aiied iete S aaRgetbuey herpbbroniieevuitoprotective and

-tBkia
ror BUEROTIHCH ER Bt Bk 1B bbb Ay dtbrorecie

and non-taxiec amount Aift e activenagends vinsthienyacaine erevie the range of the
e SRR o i P BRFAT el DRI Bt soems. T

I ng
specifi®dosx 3w oy spedific gRtieRC Rl Beﬁiét&hiu@d RJitht @féeAseto the age,

$00126 A kit for the diagnosis of | avi vi rus
sex, N genewt hasipr ok thegpatiente Adso, dhe s)memigtuc geokewitheother drugs

admiridbRed & We[l %aqﬂg‘?fﬁé? of e ggﬁr%dlt,?i;ﬂglrtw%%ﬁa g‘ﬁg@t%@ stration, and

e assocl a
the deg;age)itprowchen tto h&sa@'lttdm besl €akenf inegonsideratiei® to determine the
ent able to bind domain |11

di.scl.osed, V\gp& E EQ{ ﬁ
approgyigte; imEnyropsatective ese, ks dha patieat. Theradnonistraipn gandg tepeated
at suitdBleTAEr{SE & Relisyghpsed.

[00115] A method for treating a flavivirus infection in a vertebrate, when the flavivirus
exhibits a flavivirus envelope protein comprising a domain Ili is also disclosed. A
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[00127] The agent able to bind domain Il and the one
or nore reagents able to detect the identifier, can
be i ndependently included in one or nore compositions
wherein they are conprised together with a suitable
vehicle carrier or auxiliary agent. The identifier
can al so be included in such conpositions or in a

phasepeadicallye offigstive Esunt of e ag@msmﬁcmrmY mtéheﬁrrgaumm& domain [If

able to bind the domain or wt e ce or sanple t
Oftf'@een\{e(igqegyotqlmgjtbg]ﬁavwguq;@ea@mmlséeregnd t he reagent

able to detect the identifier, are identifiable by a
[001|a§l£dﬁv sk Phpepadauticalecampositiomds disctpsed theceis, fordireatment of a

TaviGAR GG i 2 el ek e el SRS A eilope protein

compnstln%[ godatl IN soTie Cbi@@r‘ﬁ@ééuﬁba'ﬂeéchﬁﬁoélﬁb:ﬂ%ﬁ%sed comprises a
er a sanPI e tissue or cell line is susceptible
pharmacettically eflestivepmetntef ansagend intedferdng wisivgemaimlyl of the envelope

protéil‘?%ﬁcé bﬁ‘aﬁnf’ac‘éﬁ#éall?‘aﬁg?ﬁgplei c%‘?ﬁ% p%lfélﬁsqq’ u%@%gﬁqeﬁ% gﬁg

expression o

| W“%T@%@ﬁ%ﬁt tyfeliipafy retind wih HarabIFor P dapvBls e methoas

of tredtméhPand, pranfagsitRal totipbsifolk cah %Qn@%géﬁlefunctlonaliy mterferlng
identifier associated to presence or ‘expression of

with damad !, alﬂ@dpdﬂbhbﬂltherfﬁﬁ%t?’bfhﬁaﬂdvlwusﬁ\ml‘aseefl hetéie dlsclosed
bl bR 7 (TSP AP BY Ggl 5 i . mos

preferablylaa\fumtroual blmfckmgl polyclenalbentibvaly ngljalﬂﬁt @@hamgut hiﬁ particular
i ntegrin haV bet a

murirg, @%ﬁ%ﬁo[ﬁ‘\@ %ffﬁ‘i? nﬁggz%’@@@t@wugaw PﬁdaWﬁlbeld“éECh canbea
comp%ﬁﬁﬁé‘%tatlir @%zlldrsetfcﬁ%Qéﬁ u‘?\@ ru@‘?ﬁ?ﬁ&mé%ﬁ I ?;S(ﬁg&&)%mts aV or

exe ternative

B3, nmsaptefemblwﬂleﬁﬁﬁghﬁ odq;ﬂ%@t néd?@tel%ﬁﬂ%&éﬁto@br &RMﬁ'Pﬁéﬁe preferably
egrin or neurotensin receptor in the tissue sanple

a F- qsg pPLa \Q-A'I[Ftﬁ;ggffefgrrgda@ﬁggs funatiopaliyoinderfering with domain 11,
able $EHBR TS ded IR Afmbctiive yBheli® IBHAGSTIeH S fffomically

i avi Vi rus
synthéesized |pi-:-phde§ that Breecompleatentaryrto donmie 416 iop thedbinding region on the

[ roten3| n receptor _and or ATP-ase, and a
'"’feg%%ﬁgﬁ ngUFaEeRS resepios @ndkY FoAdEape er WrATRase.

identifier. The identifier and the reagent able to
[0011§laﬁdzharma@eu¥ﬁedis @seeptabletamsrierd webicle airawxiliary agénd asseskd herein

can o B 0 Farn SRS B 5 RS et kbt ana ot

| pamcmsdbm@iforirmwréh Tive ¢stapésifiore may sk bfébaf&ﬁﬁ'ﬁﬁﬁnd‘t%nfoms for

% Iudeql in one or nore conpositions where t
adminy @ﬁlpnfidsnt'mﬁev apessaresigied indhe arbcl uded with a

ui table vehicle, carrier or auxiliary agent.
[0011 9] The agent functionally interfering with domain 1l as described above may be

administered using any amount and any route of administration effective for attenuating
infectivity of the virus. Thus, the expression "pharmaceutically effective amount”, as
used herein, refers to a nontoxic but sufficient amount of the antiviral agent to provide

the desired treatment of viral infection.
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[00133] In both of the diagnostic kits herein
di scl osed, the agents and identifier reagents can be
provided in the kits, with suitable instructions and
ot her necessary reagents, in order to performthe
met hods here disclosed. The kit will normally contain
the conpositions in separate containers. Instructions,
[00120] Tdvecagent descritedinhareinamely be advinisteiddoas suh) diaﬁethe form of a

or el eCtr\A&u?l(C s%port such as tapes or CD- ROV, for
precUgsqryfrany whigh theractive agent 6an pe daiyedy Sueh apFeciiser isra derivative

of at&ﬁnﬁéd d J@&rﬂﬁﬁ& AinS 'tﬁé’ Pﬁgﬁﬁ%%dg%gé%gﬁgﬁ'o?%rﬁéh tr&g.l!ts from the

partlc ar met reagen
convesisien ibgl chegricad ornaethbdiicf precessasdn wiveetd thieegetive &?ﬁ%hnd Such a
cation o

ool i SE et SO Ra RS Aoy Eauh BTl 5t mediinl
cherﬁi@([:fg%thh‘éﬂﬁacéﬂﬂa%ﬂﬁ{l%hbb{ SBRALE 5t 02 eﬁf‘ scrlbed herein.

packagi ng of the Kkit, can be i1dentifl per son

I
o034 o W B S By o 1
perquhmdrizycmuﬁéscidbnﬁfmmmby thepsrsdhwkiliegddd tie agidepending ?n the agent
er o

arti r used en the flavjvirus is a ne
admiBRie58 EoAdbe naREe AT PRy of R NARIPEO BB ERA b y
Japanese Encephalitis virus, West

Ni | Vi
[001¥§| f@l%%cbla$st%Uﬁm dor DhRglieatmernt ke pi ﬁUMBﬁbsand route of
adm:ﬁ’fs?rfaﬁéﬁmfysuchhﬁm‘éﬁﬁf el %F‘y {@ﬁﬁ]@ﬁ F}gr@g)ﬂe :E]F:Pgradllnﬂ on the

articular uman bel ng
specebeam,tarn:!ageneMrubnﬂmOnm Hie inddduall patigre sthetdeney offthe infection,

on of t s hereln_ di scl osed as wel
the Paﬂ'%f g '\Qfadaﬂﬁme?n@fwoﬂsﬂ? adgnigratinn e &G0l ati vo
centratlon fornmul ati on and nDdalltles of
10012 11 view ok i inhiitoy effeetiorm Havivirgm infection, theipgenidistsrfering with

dome[uQQI]I ﬁZﬂ the Hé\ﬁ@'irﬁbe'éﬁbé‘log% anzl o’“é@/laﬁ‘é "P’ess noc}”f]?t%(rg?g‘gfltyerapeutlc

pol ycl onal or nonocl on
treatrspriciffvires infatteon; bLtalao forpiresdntettiomprdphylasisnt i £ i abl e
by a person skilled in the art upon reading of the

[001zdﬂ @smﬁthoﬂ $or dimghesing ra flagivieos dhfetiore ¥ Zpl@telratee Busceptible to
%&fgé’l%ﬂl onall anti bodj es were used. Mnocl onal

infectipn § ipalsgislisalonad. diedngthod comnrigas: eangacting a sample

tissuePfr&i tﬁ@%eﬁebrﬂ(t Wftﬂré?pé@ér?t%lgfto %EH Mﬁéﬁn'mlo? Gid %ﬁv@l\ﬁpe protein

continuous cell Tine ture echni ques ar e
of thewgirsis, kinavartietdar ao aritibetly agminstidorsaindiracligand of domain 1l or a

- moledyfi Sty HomalSotiin PeiRine Sseinlbd duttoRn ieiner afidcdetecting
preseM:é of @bBendel 87 & flaWrUé%t@éﬁn 4:%51&&? or ﬁQﬁwHﬁ-ﬁéﬁr‘%ﬁénsm complex

Nunber 4 376 110), htnman B-cel
by deteé‘élnlunfaéemqeogbme aenaﬁer ﬂmnatlwﬁwrtbedggntlf@da)ﬁmbéassomated

with 8! Sample tissue. Preferably, the antibody against domain Il are polyclonal
antibodies, and the ligand is a competitive natural ligand such as integrin, a neurotensin

receptor protein or an ATPase or a competitive synthetic ligand.

[00125] For example, a plasma membrane of the sample tissue or cell line can be
| extracted, for example with the protocol given in the reference (Chu and Ng, 2003). The
_ _extrac:ted plasma membrane can be coated onto 96 well plates and Cy5-labelled WNV
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et al., 1983, Proc. Natl Acad. Sci. USA 80:2026-2030),
and the EBV-hybridoma technique (Cole et al., 1985,
Monocl onal Anti bodi es And Cancer Therapy, Alen R
Liss, Inc., pp. 77-96). [00138] Antibody fragnents,
~which retain the ability to recogni ze the antigen of
interest, are included as well. [00139] The

partilés Rafli B addedTO0URE dnitsa&tidnt €CAféd¥Rn f\‘:@"‘"@vatsﬁiqg to remove
those skilled in the art and disclosed, for exanple,

- backgroppgpisgalhedesenseraf YUY particles bindingi to the receptatestecules can
' I d { nel d i
o I SHPBR A BRGS0 .
o0 515 B 5 SR B B cne of
aboVe BhémE PR ORAE IO ﬂl,'ﬂéﬂﬁbﬁb’lﬁ) é%&ta?ecf’f)r id'Be szggHﬁfed with an
T S pe tides, o es,

) 'he™ definition enconpass I gopept 1
identifiererand ong oF mere, reagentshablel foe defast Ithe liderdifier, pisoaisbndisclosed,

whef3i 15, B9PHCA 1 PREC dome 1 G T isdeaficare Gsed according to the
diagnosticirhethbl pefeis didticaed. f or exanpl e, glycosyl ati on,
acetyl ation, phosphorylation and the |ike.

[001270Thé agaht able t& sinfdetlidn&éiHQIlm%b%'é &5hBlSredlgentd Sbl@ to detect

eh
_nnd!fleg protein I ncluding protern conprising
the identifiss reandbeindependrntlydhcluded fri ope oo morefcompusitions wherein they

are R 1oBEHEF VEE 2 SHEE SehEebraRE o Miihnande o identiier

can Gisd bedirfidedi iy .suéh COMpdSitiorts disrd aheeparate téNp&SitdN to be
refers to the percent simlarity between

"honvol ogy"
assopigiedywit Br/melag@mrf @bleyto s vemsin @& with 8he esll orveample to be

testeﬁ)'_\lAa or two pol ypepti de, sequences, are
substanti ally honol ogous” to each ot her when the

. | i | east, abqu % ., pr.ef erabl
Too1 Z MR EERE Aot heTbaog Rl T3 Rbtesr heLiveRlfiro e idbpfiabie by =
persdibSillgd i theadnt yOtter| ontdositimet arkflon caffom@ts that may be suitably
. refe ag] y at | east about 95% 98% sequence simlarity
includgsbin 16 kiénd age Risqddentifiableny aveeon ddledas the ad.
herein, substantially honologous also refers to
[00128] f\leh @ediagnestion methnt te tdeteatewhether tosaimples tissid iasocell line is

0 | e 00 . used..herein .
suscdghlrely (BAHRE DT 04808 Ssod, OIBIAE BRGS0 wan an
identifiery forithd meserioet or fexprizeidnbf Antiikghinh eieurstehséihYreebptor and or

thﬁ rholecule, which results in a different . ]
ATPapg i theoenactajed, Withnibenpiesente: Ot exprassignv®t an timegrin, neurotensin
' r S 0 . : :
recepl 0 ST Ke, SHELBEIY 0 HTBRERChY ML R ssoviaed t
preseficenot exprassioly oban fritegning | recmdtensin kseembesndibr ATP-ase in the cell,

interference with the functionality of the nolecul e

[00130]iFob_exaxhph5, edapprobdieao detect whether a sample tissue or cell line is
susceptible to flavivirus infection can be that of detecting the presence or expression of
integrin alphaV beta 3 or neurotensin by staining these cells with antibodies against
- these receptors and detect for fluorescence. An exemplary alternative can be to use
real-time quantitative PCR to detect the presence of mRNA for integrin or heur_otensin_

receptor in the tissue sample or cells.
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but are not Iimted to binding the nol ecul e,
interference by steric hindrance with the nolecule,
nodi fy functional conponents of the nol ecul e,
interfere with the expression of the nol ecul e.
[00143] The follow ng exanples are provided to
describe the invention in further detail. These

[oomymra?nomlmo&ﬁteét%ﬁéthér arsahiie ASsU e coll B! dusceptible to
conte ated for carrying out the invention, are

flaviyifse mfe@thno is |alsns ihisplesesh ccarerrising |annidentifier ifax dhe i prRSence or

cxor B0 53 RO e BERTEM cHBbF <l R 958 53 bl o
detebbihet ﬁrreaéme of tieeidentifiere ThEQ@dHtFikr ‘éﬁdothea‘ebgelﬁt@tﬂ@ Mo detect the
were grown in Medium 199

k
presEBR & MiniAerdlios it PRl Mol MEHiad kb giRe misjher a sample
tissulfdir|cB A ¥ UcBBhiagTy b itdchion WBFEBloBEa: e | 1

becco m su

oot P50 GHCER e i Boosons

whebli9e idemtilce amalarcthel rehgdft SfeRRBudddavithoh auithbleofetidle, carrier or
cel | nonol ayers was nonitored by measuring the

aux'llaﬂéﬁg%fﬁt thelial electrical resistance with
mllicell-ERS apparatus. The net resistance of the

[00134n| betht ot dhe divgnestice kifs visreimaidisclisedd the a@gent® and identifier

oo .88 BG4 3 S DR, HoSRBRA ahd R nossar

reagdhts, hﬁ@deﬁto@éﬁdrkrﬁﬂ’neﬁ@u@ﬂﬁ)d% Hezd idistlcuedp Teeait will rinally contain
10 % ECS. , Virus garomh&purlflcatlon[00146 Ver o
the @@n@'tmﬁe'nu%wrﬁ sPBigingss-c Instipctignsyi foliexample Witien or audio

instroREASPliabel pF \Bect iy PR sdch & BpE b GRRRUETRY pamying out

the assawswlht:suaallmbet inpluded tiy theef kit. nfhexckit cam @lgiol gonddiin 1lepending on the
Um, At 24 h t f ect e . i
partcy{ap chetod el el Rockedke! fRpoBEin Rid isieTigh (he. Wadlpbufers and

the like)m for 10 minutes. West Nile viruses were then
concentrated and partially purified by centrifugal

[00434] 'F‘ijﬁheld%etaﬁi@ ééncePfg th@”lifeﬁﬁf{c%tigﬁ LBfStheTgﬁlté?g%t;a‘?‘xlleryagent or

puritied viruses were“then a I ed
auxnliwcagme of mmmpo{smons‘. Landr@nqmdiy Manafaoumnﬁamﬂ paekagmg of the

kit, c%% d' %[enﬁwa g & r| Ly ?’hﬁ% %:{q% Ireéqi:? ing ﬁ%utlf'ne present

'd;sdogg,}d_et was re- suspended in THE buffer (50 mm
Tris-HC, 100 nM Nadl, 1nmM EDTA). The re-suspended

00135] MEhRRS kits! itishe" i
1 5] MRS kits, v!ré’é&?rie?gnd %ﬁ%ﬁﬁ?@et&k\%h@ﬁ@ﬁﬁgltlﬁﬁé’ diic¥ed herein are

particularly used when the ﬂavzvnrus is a member of the Japanese encephalitis
serocomplex, preferably West Nile Virus, Japanese Encephalitis virus, West Valley or a
virus such as Dengue and Kunjin virus. Preferably, the veriebrate is a mammal, and, in

particular, a human being.

[00136] A person skilled in the art can identify modalities, dosages, timing of
administration of the methods herein disclosed as well as vehicle carrier auxiliary
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preparati on was determ ned by plaque assay on Vero
cells and was found to be 9 x 108 - 5 x 109 PFU nm .
As a control, supernatant of uninfected Vero cells
were processed as described above. A simlar nethod

was used to propagate Kunjin virus cells, a closely
related virus in the sanme subgroup, and Dengue virus

agentd, | lathgottredentiativh v idrHfulationt BREdMRAafit: 0P agfRhRtration of the
[00147] The anti body for West Nile virus envel ope E E)

compasitions heeain disetesedpeci fic  pol ycl onal anti body rai sed
in rabbit. The secondary anti body conjugated to Texas

[0018%As yser)hexais, e blnm§ ‘agtibdayf' nesnba anpotydlenal Ry ohaioviokal antlbody

oG by SRAnE o B St STy prson it

in theOart kpen ?é‘ei%hﬁ@Wf ﬁ@";ﬁé%ﬁ d@c’ldsu?é b e sEé(‘,’ ific eXérfibles given, murine

produced according to the follow ng.
polyﬁloagh@nﬁb@meaneer@r gsed.n Manbclonal/antibedies smaw ba\btained by any

ect B ARy B P i 5 el S by co e

cultureu'fbeﬁdﬂeuhﬁlqheé @r@@@m knb{?ﬁ)anatroatlrtléﬁ _?_1‘3@@ G BEARIieANG industrial
of adj uvan

settifgh. Suhe dephatis inokids bilxats. hok BIted triherfivbsdemasieshnigue of
Kohm &Rd Miein (1875 %ﬁ’tﬁf& %@g@iﬁﬁ géﬁdléﬁdﬁgtebﬂhﬁfngjgki 376 110), the

Mouse serd vver € CO
humbo @scalt hybvtniloma mhalqmer(b(oplbmn étiglq 1988 ﬂnmEﬂ@l@gy Aaday 4:72; Cole

et ag alé% %nge %{:tl o&?k E% (B RZ%?ZQQ%?eand the EBV-hybridoma
techmqny 806kl nsswsnééleﬁél%ﬂﬁoog%g% CoAcdPTRorbBY R R. Liss,

stern blotting detection e préesence

Inc. §9e37-96)3|ty of antibody agai nst the 105-kDa nenbrane
DIl protein. Call nenbrane protein

rotein or
[001 ga]emtitmdydrag[magﬂmi&h ectpinathieeabilityto esvogpizetthe mti?ére of interest,

ajed as described by Martinez- Barrage and de
are "%@%J? i) and Sal as-Benito and del Angel (1997)

001%@ inte &?lt extracted nenbrane proteins
[ t !ﬁvf %fPeFHP w%%%m}ﬁm% Iﬂmt%@aswkmed in the art
d AiskloB8@NfarNExarHpRE h t n
an protoel n was déH ermlﬁéﬁrﬁiaélroéd a@avb\}vt%hogén 0. These
technigglesrare wslirknownBsx) rca&nellyejsedam daa@bmn%mrrdmdnﬂhal setihtls.
pg of proteins were obtained. The nmenbrane protein

[00148] é’psaus&d herem,sﬂml tenmet 'palypeptidst @indd"prbtein?Orefer to a polymer of
e hosphol i pase, gl ycosi dase and
amlnq gemﬁsqip%%wﬁg Eq gonce[mmggplnmum@gggm ¢fdhe peoduct. The
-deﬂmﬁcbr?%h@&‘nﬁﬂ&sé"soﬁgm DliEp&btide’sP iftfiersP HNiENSFs, %nd the like, full-
length proteins and fragments thereof. The terms also include polypeptides subjected to
post-expression modifications such as, for example, glycosylation, acetyiation,
phosphorylation and the like. Additionally, the term "polypeptide” refers also fo a
modified protein including protein comprising deliberate or accidental modifications of
the original sequence, such as deletions, additions and substitutions, so Iong as the

protem maintains the desired activity.
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car bohydrates) of West Nile virus receptor nolecul es
on the surface of Vero cells, cells were pretreated
with a panel of enzynmes or chenicals that woul d
destroy the individual nenbrane conmponents. [00151]
Cell nonol ayers (Vero cells or N2A) of approximately 5
X 106 cells were washed twice with phosphate buffer
[oo $4d] A u(sétBS)erémI theeteenZ homolagBAtrafs to @qaé Iperd@hn SlnlHty between

E’ r] ted with the proteases and phospholi pases,
tWOgP9 BYPlaalGs Andwvo e@vw@ld@ammetﬂﬂ%dwm &bﬁ\,. or FBO diolypeptide,

seqﬁeﬁéésOErJ "s%bgﬁrntlé\l@ %rﬂol?gno%szq% &hg&é Wﬁgﬁgggh&s exhibit at

nonol ayers were

Ieaahnabhuizﬁﬂ%CSptenSerablywtdeaﬁeaboentl Wﬁ&&no@bieféf@b@' tyeast about 80%-
le virus

B5% PRIy af 38T OEME G0t AL STGs RIFITBRY i east aboul 95%-98%
seqbét%tém‘lﬁéﬁ? olet 5 d%ﬁﬁécr Pnﬁoht tH 6ahe n%ifa&ﬂés d&’%’hgeosﬁeé% substantially

10 m nutes and the ce nol ayer was
homplggouyalse eersdo wequencee showmguimnpldteideSHE th the dibcified DNA or

12 hours p.i., virus titers fromthe treated
ponEQ#Lq%e%éﬁtu?g “Ser e determned by plaque assays. Three
conducted for each set

[00152?@5 ndenh gﬁ g %g\gl%ilgurgﬁiggﬁ& infederingsrrefers to any kind of
mterFé"r@rﬁ&aS\ﬁ& tﬁéohﬁic’ﬁéﬁ&tﬁ 6FE¢he - fhofecuidt) 8fh50?1"‘resmits jn, a different

Tritirachiumalb um concentration o
functionalihhef: tha melgente compared Wit th: fun2tiorility regmtdzredmm absence of the

coerfHSF o0 Ao, AAREFELas SR, ERSHR moocue

Exardfleg of iﬁterféreﬁbéiwﬁﬁ tAe YurithiBhality Bt 9 hididoulEmna- lﬂe ggtag%H include
from pi ne e stem concentration of 20 nnit
but qurﬂqt/!mlt@f) 83 pinsling thmnmlch!ga.mte@@(erg:mbzzt@)c hlndmnce with the

| |
mole S FRAFEcrBRSARb AL A 8% gl Bt oxpression
of the8nlecul. from bovi ne pancreas, concentration of 1

UNIT/mM & 0.1 UNIT/ M ; Phospholipase C (EC 3.1.1.4.3)

[00143]GFheTotiowinigdbxamples Brd ﬁmﬁiedq@rw@d&.bétth@ ﬂw%tuér@ in further detai.

UNIT/m & 1 UNIT/m: Phospholipase D (EC
These examplas, wehich: selciorhraprederesd mxste prasently C@nt@mplated for carrying

out g, RIS L) HSER PR o, o o

100 nUNIT/m & 10 mMUNI T/ m ; 0O-gl yc:03| dase
(EC3.2.1.97) from Di pl occus pneunpni ae, concentration
of I MUNIT/mM & 0.1 mJNIT/m ; a-mannosi dase (EC
Exangplesl. 24) from al nonds, concentration of 1000 g/m ,
100 g/m & 10 gg/m; a-Fucosidase (EC 3.2.1.11) from

[00144] ﬁiﬁaﬂdrﬂ‘maiatenahwat@fneihodmuséd 1oughblifTihed expetithents will first be

| T/m; Heparinase | (EC 4.2.2.7) and Hepari nase
preseﬁé "(EC 4. 2.2.2.8) from Fl avobacteri um

- Maintenance of cell lines

[00145] Vero cells (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 celis were grown on 0.4 um porous support membrane insert
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hepari num concentration of 1 UNIT/m & 0.1 UNIT/ m ;
Lectins : Concanavalin-A from Jack bean, wheat germ
agglutinin fromTriticumvulgaris, phytohemaggl utinin
from Phaseol us spp., concentration of 1000 g/m & 100
g/m ; Sodium periodate concentration of 1 mMM& 0.1
mM Cell viability after enzyne treatnent was assessed

immeyset mpungglsuppetrwnremmtnnm 9D FEISy athe Polaftles ﬂhB&?efﬂ monolayers
contrast m croscope BX 60. 00153] Treatnent wit
wasJnogitred atgfe@ea%mgﬁhepféan ehairﬂ!ecpté@ﬁi iragistance r\raﬂmemﬂbcell ERS

appér%v@ss%ga&e? r%?tﬁh?el & fh@‘@ﬁ%ﬁﬁgﬁf;&q%oﬁ@éﬁﬁ%ﬁﬁﬁp fajned at 50-70

nol et
Q. crh?laseak:utatédabaséde@i Bra & CahbansASOE]. iNeFidMRYiS6Iate) from mice
bi ndi ng mol ecul es) are w dely used to determine the
and mintawegdrin Duhasgo §raedified Fagleemedivm sypmementedprithy 10 % FCS.
interaction (Liener et al., 1986). Vero cells were

Virug igrawith dupuariticatien h | ectins such as Weat germ
agglutinin (which binds to dcNac(i1l-4 on N-Iinked

g
[00146} Vares l):eils: aeransed| ﬂogpmaga(e/’\\ial Ela\éivl(;nﬂls\/\te@t dliiki (Beﬂdfend) virus
a e resj dues, on i nke cans
throughlob i sl S CUROE AR VTP GeUsbrm mibeiag with West Nie
wrusfﬁsa?ﬁﬁx]iﬂﬂﬂ&w ofafnff@c‘i?)ﬁ O(IrW%IX\%?t'I Ol\l'bli:@lmlv'l(t@l gpg@f infection (p.i.), the

The enzynes em cal s were use
supegiiarinvas thaprasted byrcentrifogatidrt at 5D0@ rpinnfor ddumimdes.haVest Nile

s 8 sto PRI AR AR LSRAS B R0 e ot 200

rpm fdelZ h‘ésmwl Thé Artiallypurified virGssd %?H]th%ﬂchﬁinﬁéd t ABen 25% sucrose
Resul ts are expressed as the nunber of |og unit

Cush'PHHbelﬂh@ﬁ puiifications Fuerosengragiant avaseeendrifuged st ZMOOwem for 2.5
nours 88 G [P ep 0l b B iR MR e Rgs Torispended in

assesse

TNE bfifferi (50! rﬁMC'Edlé HCAf 100 mM RROIENhE BBFANOThe re-suspended virus was
ificantly different from untreated (control)

n
aquuqieab@ngpp% 1e7En Bngus@gedﬁataﬁaﬂﬁ sibe tilee off thetpurified virus

prepaRRTENS: SRR ety hEGRR oAl Al YR SBA Br RSt he 0 x 10°

~5x so%ewmnmeeldmtm; elipéimatarldf %ntrﬂ’ecﬁédi Yerd/éslls \Nar'eeprocessed as
ct.i on. 00156] In particular, results shown

descr %Iﬁ‘agﬁ Sﬁxmf lae mﬂtﬁqdr wes usest torprenagaia tKusjin wius cells, a closely
related %’h§ l‘/"cﬂehsatrﬁ‘@ aﬁﬁq Lt Pﬁgbh% ?gg% C% é[ \35%? ﬁrsany

B S|gn| I cant
Vero cells were al so treated wth a

_ Anﬂb%@%é\@ ?ear#rer&qgases whi ch included both serine and
_ -0l pr.otea Pretreatnment of Verg cells wt
W“”ﬁiﬁ%aﬁ@@ﬁ pWest NiledakisceniongidR) ol RESoH rpnospeciic
ol clMﬁltan”Nbb Yaised ire by,  THEB

_ POy endo ept%ase t hat sol ubi | Ig%%hqaﬁ{ggﬁgcfdy'}%r%uggted fo Texas Red
- (TR) \q@sopg[qh\asgqhovlﬁﬂeen -nanometer Protein-A colloidal gold was also purchased

for antibody detection.
- [00148] Polyclonal antibodies against the 105 kDa and WNYV envelope DIl protein have
been produced according to the following. The 105-kDa plasma membrane protein
~ (from Vero cells) or WNV envelope DIIl protein was excised from the SDS—10% PAGE
gels, homogenized, and incubated with ImmunEasy mouse adjuvant (Qiagen, USA) at a
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the highest. inhibition (approximately a 5-1og unit
inhibition) of West Nile virus infection. Therefore,
these results show that the cellular receptor nolecul e
responsible for West N le virus entry is of a
protei neous nature. [00157] In particular, results
shown in Figure 1B denonstrate the effects of

congerizatioand pgaftpotebppert B0t of adjuyant Thasartigandadjedingmixture was

i W ref.erence to hepari nases, .
useﬁﬁé{'&ﬂﬁrﬁ@n%@%ﬂm ﬁ‘_’%ﬁf‘ﬁsh F3|r¥¥9§3§§/r?§s141633éfrﬂ%ﬁls- Mouse
serdWwerdeofiedted 12 dg‘ﬁégtaft@l' ltRe \{éét%ostérrhil\ﬁois%sh'érta \)0%% purified using

ockage st udy

further supported a virus entry b
EcopgiRag sefum-laGpuiriinaticnukitsatBio-Read; biSd\)yandrdialyzast owsthighbith PBS,

cel t . per the, gl ycosi e bot h
Theﬁu%gdy[g@@ﬂné@é%ﬁﬁi nW?gie- ﬁﬁcﬁﬁﬁsﬁ‘ dz e&( \Slg‘fﬁrEhwerﬁyfﬁSB?@P@sWGStem
blotthid ideteztion|fog s GRESEicEe s 4ﬂé_cméﬂwb$earﬁrb'bu9?ég{:{a?ﬁst%é 105-kDa

- mannose, resi dues 31 respectively) had a significant

memRRe Protein &5 PIMEeteNs. | e virus binding and entry into

Vero cells. In agreenent with this result,

Cell snempganapratelsr preplaration t h sodi um peri odate al so
substantially reduced the binding ability of the cells

[00148]} The splasinhemeimbrane Jordtains grer prapared vy Kesérbed by Martinez-
resi dues

i dizi || f bohydr at but
mar gt S FREATGH 01357 SECRBNTG: e bl R Tiond- e mearty o
% it BB SRRt g oscrben
AtKingpn &ang Puramens €487 tn. The aonicentration ebthef pgitsin asasidetermined by

T T P TR C————
Hg oppuiteins agere [dHdIREY. WHemiephistaRB ftofeth piadrafiH \’Qll_\éqsité]niﬁggted and

| ocki ng of the mannose residues on

l.ectins, b
store@@cgﬂgbw th concanaval in-A on the cell surfaces
Nile virus into Vero
a.:."_\.':. B AN 186 iK Ca&TNE of cells.

suggeét ed tht th West Nile virus cell I a recept or
[00150} [Tec utieteaninen ter cbiaciserhidal cebinpohsntd HeVs ORIPRIS! Tproteins  or

carbolHigl F Viast NeL s TeoaP Ry mplosiics enhe shrtprmpEro cells, cells
were pRAFBdd With tagﬁazlrgé: B Bﬁﬁ*rﬂ@@b? ch%?ﬁ%ﬁ%‘g %fdﬁ%égw theRdividual

were isolate d purity was che
membsape componeatsoscope. The purity of the plasna nenbrane
extract was considered acceptable wth reference to

[00154} Cet smanalagerSuaros céll0 6t ) N2AL vl appreidmiatdly &5 x0f 0 hells were
h g’grane. rotei ns rﬁ:loaded intg different gel |anes
washel] WicE Witk hpspgteshiufien aelian (ABSInbelbre cnzymeotreatment.  Cell
monoliélsOele McaBRedRIil B Brotddesmatd PRESIHEIBSSes, glycosidases and
lectins (as listed below) in PBS at a pH of 7.0 for 45 min at 25°C. After treatment, cell
monolayers were washed twice with PBS supplemented with 2% FCS to remove the
enzymes. Cell monolayers were then incubated with West Nile virus (MOI = 10) at 37 °C

for 1 hour. Excess virus particles were inactivated with sodium citrate buffer (pH 2.8) for
10 minutes and the cell monolayer washed twice 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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menbr anes were i ncubated sequentially with purified
West Nile virus, rabbit polyclonal nono-specific
anti body agai nst the viral envel ope protein and
detection by secondary anti-rabbit antibodies
conjugated with al kali ne phosphatase with addition of
substrate (NBT). [00162] In particular, in order to

weré sletertninddipy YerjueNadsayy| rifrediimdipeadest éxﬁe?iﬁfbﬁﬂ@ﬁ:vere conducted
proteins in Vero and N2A pl asma nenbrane extracts,

fore@@gﬁ\goﬂ,@}zgn@rm@dmd Menmbrane proteins (80 pg) from
either Vero or N2A cells were separated by sodi um

[001§8]j$b9| enzymnésatusetowepe YHoclepses ﬂ’eotgnﬂase K (EC 3.4.21.64) from
L T T

S S S ST L LIyt e

ni t'roc
3.4. 21 4nfrbar bapiper phncreh9r condenttationt o416 pgihe, 1 pglml & 0.1 pg/mi;
nitrocel | ul ose nmenbrane was soaked overnight I
Bromglain (e f &6 3%538)s fiom rpinapMie emy, Emapntration &Ek20 mUnitm, 2
1
mUn €835t PARER, €€, 4322 A B Ao o s

mUnitdmi & FPB$nUhhmnie Phowsphplipasdsi mugmic?@as@wqgo 31l y4Wrom bovine
prepared, as

pancigle FPRRERIEOR O bONSTREE & hIUNITEN BoRphripgse & (EE 3.1.1.4.3)
from @Métﬁ&h@e prrgit?lge% bRent ﬂd’% 8?10 ?ﬁﬁgn?ﬂc% ¢ UNII'TYhé} Phosphohpase D

envel og or 1 our at secon
(EC 3ittd.4otigm peanut- cetisentratigGpf d60] WEYmb 8l 6 hJNiITan iGlgcosidases:

e SRR S0 o bl ol o 0

mUNRA/al 8or 0 MU T/EIN-gRessiMass 6&@3*2811 91711%97 U' écayy; eé‘moniae
washi ng buffer %cont ai ni ng nmM Tris” and

conceptgakon  ef5d, mhthid/mbyx Otxbﬁnldvbﬂnﬂ,u s—mamimsafgasef (Efﬁe32 1. 24) from

aimortls, ForBhrafiat bt fug ' Gic ol ol S abfth B dfioese ec

3.2.1 tlm)e fesidli hlrﬁd&hdeméubSbéméhtraﬂbhr ebl 100 tRUNTERII u&mw mUNIT/mi;
Finally, the menbr anes were washed with distilled

Hepatipasér | G dh2.20)( aﬂ‘éilldep%’maslen”bt(ECpﬁ zq@zaaadfrom Flavobacterium
heparfrﬁm? f&ﬂg@ﬂﬁﬁdﬂ QF?ll)NITffrgpé%gi 6@1[@!’ ol agﬁr@ﬁ%ﬁﬁ?&ma&alm% from

e correspon

Jack peam cwheaf rgermVegglutisihl fr)amﬁsltlam sidarig, om)ttblﬁ?emagilutlmn from

S| DS- 10% PAGE@geI s, honmbgeni zed and_ _incubated wit o
- Phasqolfs i#Rey CRBERIEaLiONUPANIOUR He/brk 00 ana/Bl ; Sodium periodate

conceﬁﬁéf?&ﬂTBf‘qgﬂNPX . PenmTeEHA %ﬁ)ﬂ@g Enate & Rﬁﬁmﬂ% ﬁrﬁ?@nﬂﬂﬁﬁassessed

anti gen-a uvant m xt uré was

by Trypan dlié sta.rnmgmsd sbbevhtiore ondénplatse lebntiast mitkescopeBX 60.
Mouse sera were collected 12 days after the |ast

[001530DsatmentVidithaeglyesSdaedss sudihrhi Beridtted tarfek B@inBafvas made to
serum | gG purl ication kits and di al yzed overni ght

investigatep le i ivament; of carbahydege sneietiess ondhe 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

Whea_t germ agglutinin (which binds to GicNacp1-4 on N-linked glycans), concanavalin
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stored at -20 C. Sera were tested by Western blotting
detection for the presence and specificity of

anti body agai nst the 105-kDa cell receptor protein.
[00164] Results are shown in Figures 2A and 2B. \West
Nile virus was observed to bind to a 105-kDa band in
t he nmenbrane preparations of both Vero and N2A cells

A (Whichubiags AqaMted Biermatl ombhN&de/ redidlés bhn N\%H@:@ng@cans) and
wer e observed when supernatants of uninfected cel

phytoperspaglutiniagwhinhobitiis gligesacnbaridgse tm assassshelr effests on West Nile
wrué\ﬂarln virus-infected cells) were incubated under the
‘condi tions (Figures 2A and 2B, respectively, Lane

oty 98 B e S ERER S ek BB et o et
in réceerit fle BAKY &f rbthére}(ﬁé\ﬁ \ﬁfu‘%f CtBBﬁ?g‘gﬁ% (ﬂagobed 1392 Ramos-

In particular, despit

Castgeeda gént, U@Qh@efa&&mta@wdmmmwj 1895t Mdrtimez:Bamsgan and del

g0 S O0te L e ASRETR 55 U S5RHb i respect to

unirepiter] samplesO04GhE shtnetifne! Bl bﬁbnlﬁﬁﬂﬁérstréﬁtnﬂﬁi’sy\ﬁﬁé‘ afddassessed
chemcal treatments of intact Vero cel reported in

by Tiyran hlus, exclasien smgthed., Therrumbatafviatie @eilaaaﬂ@rrmn@nts was not
h t treated
signifl T RATER A6 uoBeales @f’ﬁ%é'iﬁﬁiﬁi? St papain treat ment

00189 15055"6J, B0 "e S r !“Hotase,

glycoamee@h rs@dtui’ntb@(ldﬁé!@eéﬁdelecﬂ%(?fréﬁﬁ%dt@ &¥aYBlE cdlls and the
The results are shown in Figure 3. WN virus

SUbS?ﬂqﬁ!\t ﬁé“’WoOftth@ caiisisr allow Wiast blila yiruginfeetion. Ver o and N2A

cells after papain treatnent at the concentration of

[00156] Inpartioular, iresultsbafiovehird Figuse 4, Zletonstratep that .txealtmgant of Vero
e untyeated cells

celts Y REPRIES alPobPalnaSes, itn Dol BB ARy il Toadtich in the

productive Yiglds icf \West NileoyiRis)a0Lgyscalst WeR alsAdgbate@neith Yo panel of
so after this treatnment a 105 KDa band was

Pfo’fe%‘-i?éewbléb inglyded beths sarine apd thiol omteasesyi Prajreatment of Vero cells
t f
with el BSRBRS 5o SRR g e R e eney

Papalexperyste&rm endepeptidedei thak salupilized intedral kemibrane @btein, showed
te ik @b oS STon i SRhohy LM M i infction
Thereﬁifé”lh%%é rebOL 4w YﬁétOthee&éualaG pqgﬂ Ricule RespohliBle for West

s) were treated wth papain
Nile virus entry is of a proteineous nature.

| [00157] In.particular, resuits shown in Figure 1B demonstrate the effects of treatment
with heparinases, glycosidases 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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- Exa

mnit/m in PBS or PBS (untreated) for 45 m nutes at

25 C. Another set of Vero cells was incubated with

100 g/m of cycl oheximde to block new protein

synthesis, for 2 hours prior to papain treatnents.

Treated cells were washed twice with PBS suppl enented

wth 2% FCS to inactivate the enzyne. Fresh ML99 pl us
respkRUvdipShad ahsigrsificanit tiftdbitios Ya! mgwr@ dﬁué biotHghnd ‘é’ﬁf into Vero

added to the cells. The cells were i ncubated a
cells Anagrgementcagth ';hus g5elli prejreatment @ff c@lfs itk isediuno pegiodate also

subs')taﬁtla‘h hRdduedd tha*pinkity "Bblmf gﬂ% %ﬂ%gﬁ g&’eﬁﬁe virus.  Sodium

Xxtracted as hereln d SCF

perltpmaté avorksl by 64diZig d8le sufacd tcarbuhytiRee eesidnes, | bR Nithout altering
are shown in Figure 4. Vero cells were first treated

proteintay Ipigh &pHoReso AfLIar -givsesidasei duensidaser ashHeparinase | and Il

trea §rﬁggée%rﬁgﬁle§f ﬁf&r E@E@rﬁﬁf}%ﬁe&t Sﬁaﬁ%@? é\[i{%eﬁog%aisygétrto%r In this
senééGEfBﬁycd‘ddljasw trestments] ipngtedss ifMilsivry edcidbildwsie included to prevent
the renoval of the protease [Figure 4 - Lane

possﬂ:ﬂ?\gp{v\\ﬂ%ﬂr@ NOPRIeaRede and Lane 5 (with
cl ohexi m de) when conpared to the menbrane protein
[001 5¥bwﬂihsr efpsenee tntreatmentwithalestins, (b_mgpf theemannbse residues on

ik eSO Rapb i R B0 BB, 9 BEE B ety of s
Nile wrustlaas‘e!emrt{élis_eached its original level within 4 hours
(Figure 4 - Lanes 3 & 4 respectively). Despite the

[oo1¢n]onmg@r@fthe§eprmlmﬁa@ r§¥mé1§t§g(?ies¥bﬂ fhae O PesINGE 8 irus cellular

virus binding was al sO observed after 2 hours and
recefieq molequig(st ensvVero an@ NaA gels i esgiygmproglrywthmreplex N-linked

L.ndi t r of abundant pre-existing
suga#s%g?%éﬁf;p%W8$3?€§8U%5 kDa cell receptor proteins
t hat, wer.e_.rapi dI t{afflgked to the cell surface after

O'gH r new protein synthesis to

G ycosi dase periodate and | ectins

Ex le 5:
[00161] iﬁ%@?&@x@rﬁmrw@ marebrage proeineyereiseiatedmnd purity was
checK@br‘?d@rﬁh@%lé&HmﬁHér% ayg d&lﬁgy o? lﬁ?é("?lljatg&sabﬁ mbrane extract

I nportant for e|n| al” bin
was cansidered excceptable withheferabez doiditkinson randoSumhﬁarsrl(n 0%1). Equal

a4 9y o0 L 58 e Sl sppart

by SDSPAGE hRd tVéﬁ%‘s‘fe%dl Ebn\lfd) rﬁlﬁoéél%s@:g M’é?ﬁt?raﬁéé t h‘Fﬁe nltrocellulose
assessed by V [00173] In particular,
membiares yere mqubatednsqnmhaumﬁb panBes Vesti Mile ‘amsr mb;t polyclonaI

'monofsﬁgiziﬁ %glb%%%tgéﬂ"%ﬁlg?? %ﬁ%ﬁé@v&i& or &ﬁelpa{ﬂﬁég{}‘%@ g&sseecondary
antf—rdgﬁga?ng'gmlﬂtrfl carfegated With bikafaé Phosphatassivith additib® Ghistibstrate

(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 ug) from either Vero or N2A cells were separated by sodium dodecy!
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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[00174] After each treatnent, nenbrane proteins were

i sol ated and prepared, and VOPBAs perfornmed according
to the procedures described in exanple 2. [00175]
Results of these experinents are shown in Figures 5A
to 5C. Figure 5A shows the results of glycosidase
treatnents of nenbrane proteins. No binding of Wst

elechibploreticallystravesseredas entoeal nmfot:ell‘uIMeembn’ftménewgthg a Western Blotting
af mannosi dase and Endogl ycosi dase H in both 5 Vero
trang gé@gga@t%aorgp BoTs NatAd (“Canelhes nifipgeliuloss srembrane was soaked

overﬂr@?ﬁ’ ?ergﬁl’i %%lﬁ F}@/thrkg'ﬁ&ﬁlu(sa%?}sof g%’@r% bleglﬁgotrfhsg)ﬁalf ic binding

sitesNarid te alldwe re-riaturation of the sedraRelt profdins. ylrﬂélrﬁém@ranl_e was rinsed
ane

&’Bﬁ nt of the nenbrane proteins %Ver
with §higeativags) and incykateg) safueniialy wth dax therrurifieddiVegt Nile virus

o Sac e 40609 40 5 AT LR R SRl amocis

against| West RiIe P06 éﬁ\@ld?:len?l*o‘ﬁelﬁ b heﬁoUTB-ﬂ' St ed (*é)lf_ secbhdHf§ Gntibody

ars nor contains O1inke ycosl ation. he nature

(antlﬁaﬁabﬂq@hmnwaﬁeqoM@tbea&aime thSMameemllcqneh’éthﬁA) for 45
iS85 e Sl e e a4 ot e
membRihbEtlerBapashednthidtatirnes Withs \?@EQY}H? b[lffé;r' (%Hh%:rﬁ@g'; 50 rg Tris and

concananval i n- A was observed to
200 mdkNagl méth,D.,08% Tweeh20)0Nwpapesifi bw@ﬁmoobthqowmsepaMdes was

ecdd) GRS ARt A B BTSN Y, tecte by

the abdmdn qfhwbetratmgﬁfolﬂmm tatrd2alium0 BhaRE tthé MméhBEfic8Overe washed
dlngtothe cell . receptor proteins [equal
with i ?Ft"@ﬁéqutﬁ"egn dLﬁ%éaw/femHtrf@atr@a)n,g anshve- mobing rg'ptﬁC)vl)and
Lane 6 100g/m)]. [00177]_|_ Simlarly, Fi gure 5C shows
[00163) 4 105-Kianbanst wae deteteds Tierapsrespondiag 968:klda plasma membrane

prote@e(frbﬁ'i*@%jl% 6é“§2“§gmnn e@ %&%#@@@Wﬁ%ﬁ e‘fse%omog%mzed and

epen
|ncubanet:lrwﬂh dohmuriesy2moude hditMant ane Boncehtrﬁ%@ﬁdcérﬁﬁ%nﬂed by the
These_results have provi ded nore evi denc

man“%ﬁ?&ffef H@iages. « @@Fwem-éewaetr mpreicewas useH:tgi i iFgmunize BALBIC
mice S ABY gﬁ@étﬁaﬂ%@#&%?fpﬂu@ Hag,’rﬁgﬁ"%ﬂ rffiélgségr%a%&% c%dgrééted 12 days

are | nportant
after thedaste hooster.nefouses sqera)twenes purrified Exsing| &omnn BRasesdtum IgG

s TR M ™ 3 i vor

stored ANLAY ¢C OBeph WS tedtbd & "(Néé‘l%rrpg%ﬁidbgdétgcﬁt{i{efo}% bH&ence and
cell receptor protein F Fi gure ). Sl nce
specifigiy ofj aptitadycagaingt the: 865-&Dacellyretémohpgteinannose

resi dues
[00164] Results are shown in Figures 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, respectively, Lane

2).
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of N-linked oligosaccharides on glycoproteins and
concanavanl i n-A binds specifically to mannose
resi dues (Figure 513), this further enphasizes
i mportance of N-linked sugars w th mannose residues
on the 105-kDa cell receptor protein for West Nile
virus binding. Exanple 6: 6-nercaptoethanol treatnent
[00185] nEolersoe: fhioweisns sPecifi® (itectido betweast tHeadifist vd the 105-kDa
ossi bl e presence of di-sulfide-linked bridges in the
cell %F@Pf%aogﬁ"hs%ew Braseduras| wayRearathoutn I artieudat, despite high salt

(200 SO o S R ST A 27 el YRR s st bin
strofgip 1@ 0ie 106-kDa<ell nedeptorgprofingt 105- kDa band and a

series of protein bands ranging from 30 to 40-kDa
Exampyie 30 Psoteved tAfdtfient of ddmbiantl proteins
(3-mer capt oent hanol, followed by A [ Figure 6 -

[00168]¥B HilnYehe réslitsSof eﬁqz?nk@%dcéﬁérﬁ%hi@gﬁ@grﬁts;oﬁﬁﬁa& Vero cells

are untreated sanples fromVero an
reported e e previpus Exenwles MORBAswerealgg @erfotrhed on plasma membrane

- i - hanpl did not disrupt

protejh ERAER et ekl R bRRerR Bapblds i ni v | hr ough
Lnteraction wth_the carbo ate ieties instead

W“@ﬁe‘t\ﬁ%f R hsaf"gs%ﬁtqf%ﬂﬁb\fef? RBdS St RemRieAgRIoteins were
isolafednahat pripanéd Marid 8ADPBAS Wéret ﬁ%ﬁﬂﬁﬂ@cﬁ Ateolify GbNthe é)rocedure

with (3-necaptoethanol, West Nile virus was Observe
desciibedhimexaraplg Zeri es of protein bands ranging from 30

to 40- kDa (Figure 6). This may indicate that the

[001@_815'[?11@'&3]588@&3 :are ebgwn o'rg Figune 8i WN virambinding tmft;\e ngembrane proteins
i ¢ i i nke ubunits. However, it m ght, be . .
of boft V2t4 91 Rz iR reh BEPeindrenlTRaR! 2 tharcRBcerRUPB ok S0gnUnitimi s
aboligtdd @langs 208 Kaspadiielypas cﬁﬁﬂpgréd’t%' tfﬁ.lelii %f etﬁ.& %F(F@étedtceils (Lanes 1

cross-1inked via inadvertent di- su ! i nkage to
& 3 respagtivlybt Ehese resolia sonfimmothiah i reagatas is 1of agooteinaceous nature.

_ et . . o i Coin th
AR S AR R g e, o
existerive giretinKBaofirusl rsesptot wag furtiggRbnfirssthacet ami de) to

block thiol reactivities. Consistent with the result

Examplé 4: Kifelics of WestiNIRNifu®birtlikg thleb Rsagent , Vst
Nil'e virus binds to a single - protein. [00183]

[0016B) Follewitg the e&b@r_ilﬂ@hfs"f@p@lge@ Tﬁ@)&ﬁlﬁ’ﬂ@ &l fghe fQEst Nile virus
. _.seemto affect virus binding to the protein subunits.
bindingh melegules sefurning rtosthiet calligudace afier hremovalawithiésapdin lwas also
exami\éieﬁus bi nding did not require a fol ding dependent

I'-sul fide bridge or that the West Nile virus binds

1001700 Y8 S R RIS LT o el ks s papain at 50
muntt SR S el 65 AEA 6! M 18 o Voo cs
was inreebatshwithf 100 yig/misobtyslbheximide to biock new 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 (100ug/ml) were added to the cells. The cells were then

incubated at 37 °C in 5% CO,. At specific times after incubation (0, 284 hours),
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Exanple 7: Western bl ot analysis 37 [00184] For
anal ysis of the specificity of the anti-105-kDa
pol ycl onal anti bodi es, plasma nenbrane proteins from
Vero cells were separated using SDS-pol yacryl anm de gel
el ectrophoresis and transferred to nitrocell ul ose
menbrane (Biorad, USA). The Wstern bl ot procedure
plasmas membrar pubtems WeRs ldxtrastednaeraind dbEcribe02hd {@PBA was
rgal ot , was then incubated overnight in the anti-105-kDa
pe BFrB'P‘él n anti bodies or pre-immune serumat room
enperature on an orbital shaker for 1 hour. Reactions .
[001/7613 e Thersesuligeafdbesai engerientaiang siowh in Figure 4. Vero cells were first

trea@éh‘\gkﬂl @gﬂgl %Barngf&sﬂ)&? aﬁtgﬁgﬁg?{éq;ﬁ %%npg @ﬁg@ragpeaﬁer protease

(papair)rrehiovel é@éﬂ@izpbhdlmt(d}ﬁa)wds%ﬁﬁﬁgml s %ﬁmﬁé& b}f‘\?(gPBA No

in Figure 7 The nurine pol ycl ona gener
virus; giyding wag obsgpadoat prvtfellowinashe henmvalaofkihespetaa&ec[ﬁgure 4 —

Lan%? O(Mtas Sﬂ@/@kﬁl@%lﬁ gg ??Id %&rgwﬁ ﬁr, o}%-g(l rblikgﬁ%\é} gom pared to the

memibiase pesteinathabls notardzaéd Wthvpdgair (Ieidsm N ensar Nife wrus binding to
Thi s nmurine polyclonal antibody

6@ 7 Lane 1)
the (ARl ¢ | JpeRkter equ%'n wae obegrvrieafics|d heweapttothe removal of the
proté?is@t §hd reheRedGR gﬁ@}% cl)ca? Hin % Hdifd r(g@&lé%] T Lanes 3 & 4

I munof | uor escenc croscopy [
respefdivelyi eegpite tlhedalbclmtal ofinnek groinl 8pmtkéss ﬂjyoéﬁjlcme)@rﬂlde virus
scence

o e 4 e S 2L oS50 i o S e 5 8 7
respétﬂﬁém NThis iHdchRSAAE bAddenc® R %Eﬁﬁ@é’ntﬁﬂ?%gfsﬂﬁ%] ﬁ'ﬁgrr}ai papis of the

I s, inmmunofl uorescence assays CcO

el
105- '@%tqeﬁrf eagPioy Wrams anemg ramdlyotraifr clmd: rtanﬁbept;ellvvsuéace after
008.cells. The Vero

remog%ﬁ@@&@'“ié ﬁ%? £ pvs“h’ FE*lg Gt Pyﬁ SR16 05T rom Ver o

and
neproteins

[001{33 g‘n‘u laogﬁa@or e gnc;:rgpqren g{ug‘;é:q% %a\fﬁc glgclm) ggg\gh S%gqs important for
the mﬁ%ﬁ‘ﬁfnﬁﬂ’% MBRES, H_Eﬁ‘ @%W%H%%%B%%S%%Qe#ferﬁ Ml F the virus

to that "descri be
throughhits b@d)yaffi&lédramptoanﬂ' he hature Band rpleisyaficartdhydrite b@swues present

on thf{?‘&é%%oo%? Rloc F0Sst iy v e i oS3 ibp v OPBA.
root 77 periET é“{é?@é?f’@ér D) BRGNS i plasa anermRyane proten

_extract$ '(ﬁﬁaﬁ’l'eld witiTRE $r88edilb §ebbMES in Wample 4) that were treated with
glycosidases (Endoglycosidase H, o-mannosidase and O-glycosidase), sodium

periodate and lectins.

[00174] After each treatment, membrane proteins were isolated 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

35



[00188] Results are shown in Figure 8A. The 105-kDa
cell receptor protein was mainly |ocalized to the

pl asma nenbrane as detected by the anti-105-kDa
protein anti bodies wusing indirect imunofl uorescence.

This is a typical localization pattern for cell
surface nolecules. Despite nethanol fixation and

VerpgiLamebid dadB) end NDA (HAé6 A V§ bRRMa nﬂarr‘ﬁbrhﬁg'pﬁétem extracts,
agai nst the 105-kDa protein still bind specifica 0

Wh%%orﬁpa@ﬁiawmmﬁ HReated memblane] poted (Verousells —oLar'\{e 1 and N2A

celiﬁ)iﬁfédérgg ﬁ] E?&{tf% e %Zﬁdésfﬂ%geﬁqﬁﬁﬂfeﬁt éfl tﬁg%%@ﬁhonvémpro?ems (Vero

cells(:i—(lome 4teinelrM2Avaella—H.l@h 8)evie Inob biffeutithe Linding of W@& Nlle virus to
s at the apical surface as co

ed t
the {8 Brela ands uf raul tzq:ngﬁwaede@;at Urapindings 9 the 105-kDa cell
f
recé"\?l@c?’r'us ﬁ?@ﬂ 3§2n§1 éar;ﬂfeﬁtgﬁ ][‘g)'c@kgﬁ %{J%argol \§flsézoerﬁlé|h§ O-linked

- glycyglatiorc1066 naﬁjrbsof aarbdhydmtesapmsenhnah@ rlew«li?as%@llt Ilteérréptor proteins
vo- | nol abel | i n
neoqssati FEEPOMIS % b[f%}%‘ﬁﬁﬂ“'&%%ﬁﬁ% bY el reatgents using

VOPBnpl e 8, cryo-i muno-| abel ling el ectron m croscopy
al so was carried out. [00191] Vero cells were

[00179]:59@&@%0\%@!’6%??% Vs%/h'{)/v}vﬁ ul?sf 'lfg_iﬁ_" #;6.3: crt)nc%lggw fnpjﬁagg bbserved to

mnutes to
blockr#rehbimding dh@/estNils vivas do tieen05kDacasisede ot protems in a dosage-
usi ng_t he Tokuyasu met

depeigbi e lapmet (e arsEn2 (8 1adsl areckana.d x@owmm on

he ) a0 o B S0t Sy e co

receptob prteing [equajerhtansmes Thene ge{untrieateal),dcdnend élﬁotp gml) and Lane 6

100 Cz'lf'i}f was i mmersed in cryo-protectant, rapi rozen
HE e cryo- ul tram croscopy, using an uItram crot one

havi ng a cr o-attachnment. [00192] For
[001 Hn&?m"ularlub 5@¢ rehowsi thatybiadingbofd YWWestsNifdevirus to the sodium

perofe s KRERIRE 105 B8’ Belbed I 4 it lepepent manmer
(ngu(eaBCdllJant-:l DR urkicded, IHie 3echiiomm, e 3i-evaamias®Lane 4 — 10

JBMCIVEZO Biotwin transm ssion el ectron m Croscope.
mM). blaasestesits have peavideshipare evideneguthat te 105-igaa el receptor protein

contlfBhbOMABE Bl ASHP RO RaBhL LA S0 SP R KBSt o v
bindingarti cularly, at the ultrastructural level, West Nile

virus was observed to bind to the 105-kDa cell
[00178}C ePiereford treamiarit 6T ménmémé‘%temst Hitn 1 Jéhdaﬁlﬁ%lsféiase H or o-
particles - (arrows) at the plasma nme
- mannosidase abolished virus binding (Flgure 5A) while sodlum 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 concanavaniin-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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The use of inmuno-cryo electron m croscopy reveal ed
the specific binding of West Nile virus to the
105-kDa cell receptor protein. Exanple 10: Inhibition
of binding of West Nile virus to nmenbrane cells by
receptor protein polyclonal antibodies [00194]

I nhibition of binding of West Nile virus to nenbrane

[00179] | ’fobyvélsiﬁ@at@maoﬂossiblé prégenceest ickulfidOiiikel Bidges in the 105-
the 105 KDa protein antibodies,

e-i ncubation wt
KD RlaBA Lotz Plasma Fesibianeexisacts aceerdingtedhe pepeadeis reported in

L e e

[oo1gf L*BEG&?@@QIW_E%‘ﬁﬁébﬁ%ﬁﬁ@ﬁ%ﬁ%@%o PEAtRD t%é?ﬁdgh%ﬁgmg from
30 tb’q?@&D%' werd o®¥BRERda treQﬂbn:iEHér\.glthf W’e?(‘iaggl‘)érﬁh%(r?]&lu?ollowed by

(Figure 10, Lane 1) ndi ng occurr
VOPR/s figuwre & — Lahes zqyekDaelly) & 4iN2ArEllHhdiLases tame Rhre untreated

samilG8om’ VB4 aric e cB oresPROINGTh B8 Peitse it shogest that
treatﬁ\%?l?%tﬁ B- ﬁ@?caﬁé%tp%él%d’ th‘&lsrt@E %Q% Bﬁ{ﬂng and virus binding oceurs

| osel y-relat avi vi ruses
mamlyf thrneggh e énteractien i withe tha oarﬂmhyﬁmm@etle“ﬂ iMsteatl of the pepfide

. oI | onal ntibodi es [00197] This set of experiments
portlté)% tg'ﬁfgfhfcé’& %ﬁl" to determine if the antibodies agai nst

5-kDa protein recognl zed the sane cell receptor

[001%&@%&%& Wil streatmest of the naembl;ane IBIObQ}R&gﬂﬂbﬁ rrecaptoethanol,
di e

WestWieew?ﬂ[sr\H%s SSé%r%&‘ %@g?@t %, ?'8? é)rf rcagllgcqjar‘g% 53@@'{18 rolrreéo to 40-

e ce
kDa (ﬁrgurgs 6)[ O AiayGaoichiecthit mymbaxla cell ré/@émo:csﬂdténwehﬁade up of
shed twice with PBS prei ncubated wth

d'-su'{ﬁﬁﬁﬁ' 8URWNitsm Heweyrr, i rfﬂligh&%ﬂggaﬂ)pem@lbdmmat the virus binding
f
proteﬁ‘ﬂ&'a*éﬁ@ll?%ﬂl@ ]andtrlﬁar%cc%ﬁl mﬁ%ﬁggégan r n é?ﬁ%&?q@ﬁ jnadvertent di-

s were
SUﬂIdB\kaaN tOeOtherplmtelenj invirus (a flavivirus in the
sane subgroup as West Nile virus), Dengue (another

- [00182] Toi mwesmjatél\fﬁb actldl) mol@cu&pmaﬁm of ¢hep wrustbsﬁ@ng protein, the
tants 40 fromthe virus-infecte

P'as”@eHeg" apg ¢ %%eaoqeépr%wu'@psgge&iym t%pre@@nt:e @f alkaylating
agentm&d%@ééémldé)h% RBeY ﬁu&r GEflGRS F@B%g{ﬁ?%ﬁtﬂ?%gﬁt 8Btained in

unrelated poliovirus In ectl on.
the abseaee of alkaybtieg ageat, Yvest Nilabiras 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 carbohydrate

- residues on the membrane protein are necessary for virus binding.

Example 7: Western blot analysis
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Log unit inhibition of infectivity by pre-imune sera
at the following dilutions. 1:10 1:100 1:1000 WN
0.2510.56 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 Protein at the follow ng
[00184] Horamalysis dﬂhé sbBEHidit 1&Qﬁe aYihL1@55kDé)g§@cl6n§I arﬁlbﬁéres plasma

0, 60. 50 Kunln 4.0 O. 8 0.60 0
mer@b@;le grog@lng fom Ue:gggcgllagier@ sgpamngaqmgnﬁ)&pchwlamlde gel

d \Y
cled§phofSie 00 (KHBkRa it figdiuihecRibrbAR (b8, usm.  The
Westemt bfatpromﬂereewhswanﬂedaohﬂ 8y ueyc‘nbe@l iNOChU @hdtied (2002). The blot
was, hot affected _in the presence of the

wash 50, BaUbatE coveTaiaRt bl apb0S6HDarREEIn, Sethariss of pre-immune
ser&r’i‘%’t%@ﬁ?tffﬁﬁ&%&]r&é &Paﬂo&?ﬁélh?té%g}ﬂgﬁ; gﬁu{/\eﬁee@?ns were then

coproteln I

detegtadusay /Sdaintngowath yalkaimeqmdphataset icohfuigateida gcrmn‘anﬁ%mbuse lgG
re also effectjve in blockin

(endlrBbG s BEAL WG arFlien SXanpirete: et s fetErzotum (NBT).

f t he Japanese encephalltls seroconpl ex

{001%%}3\5'%9“5\% AWBsinskiguIey s @ﬁcré\yﬁaeunqhgzlona!rarﬁ'pody generated
agal?@' t'h@WG%lﬁﬂgr]%bfetlJﬁjvaskéHHwﬂqtd’ E[ausﬁ%% Jlgg'faﬂgf‘fg .1?632 Ja plotein (from

dengue Vi rus ngue Vi rus :
Veromtegjlsi byl %stﬁmlhlczteas:slays(Fﬂthﬁe KDd_aneel) whm:apt nder werd bbserved

ar AL o BSREbi FOR ToLn S S E Eovoona
antibadp wia8 A€ spdsficefor N1 ®-kbh el féde H&?ﬁ@{éﬂ{ fr?ﬁ"lq{lfA @e‘ls.
severa

from pl asma menbrane extracts fro

ExarfipR8:9fdire B IS AuSF Slinidb@onfdichl MidroScd St Nle

VI rus

t t |
00180 By 5SS SHRTE T N P y SH Co Vro ot
immurioﬂuombemcm:assays weretcairmed supr 6 eletteriing hﬂh@@her@th@ UiBS-kDa cell

i f, 1t .ca fIaV|V|rus This is shown
*’ecePS?" Profelny r&ﬁga@ sraiessed “PopaBized esiB; meningfluorescence
assa@eeoUphitt With DphekIdetoig B RidePEaififly LbAREEANMIES Wby 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 (exmtatlon wavelength of 543 nm for TR} usmg ol

|mmer3fon objectives.
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nitrocel | ul ose nmenbrane. The nitrocellul ose nenbranes
are incubated sequentially with purified Wst Nile
virus, rabbit polyclonal nono-specific antibody

agai nst the viral envelope protein and then detected
by secondary anti-rabbit antibodi es conjugated wth
al kal i ne phosphat ase Mﬁth addi tion of substrate (NBT),

[00188] Beavitd are $HOR0OB]Fidire SA. ThecrIS-kDa TRl FEEEME R BtehRvas mainly

and re-probed with the 105 kDa protein
'OCEEH‘?G? E%&)ﬁép P%im?pﬁnﬁmbﬁr"?ﬂ:%&’@ﬁﬁﬁd)wéh@&ﬂat% kRarbroteie antibodies
usingiReR IO B S iRe: PTAS ™ AulEa Tc R80T By fareon surface

moléaulesonDespitatreethansl Virhtioraands penhedbiitiation! itheOmagné gévlyclonal
phat as at a dilution

co at ed kal i ne ph
antibgal és 3Gt %%?bamt% ﬁalfff@dgwf‘sﬁaém tqithe plasma membrane
(arrdhl y specific for 105-kDa nenbrane protein in a

range of species. Ant| body binding found in all

[001%9§ﬁe§§ﬂté ije)&?ér @feoc‘?l eéqléﬁeg)éegfs él)r si'ngwgud'p iigure 8B. In

sent |navv|

polaaz&rbapltheﬂiar ce!lse(Vbr@IEWGB)h W@Iw}e}st a ?gjh !’Sb@i Mpré‘dldl(ﬁ'n of the 105-
r at es. e e

Da BEHHERHGS oPiceh sUTa% Rt omORTEd G s: bAsateraLsHTace (Figure 85).
This r@8AP4buIFRD laﬂ?fo?eigé* g)rb‘fgfégxtlgf eﬁtﬂ?oﬂ%s@me virys through the apical

menbr ane- assocl at e opr ot ei carri
SUFfaG@thrthB rmwlartzedi Menot C1§0& telishas dlustrafedotrea préviblioetuny (Chu and
Ng )procedure di scl osed in Sagara et al, 1998 [00205]

’ €/am no aci di c sequences reported in the sequence
I Std SEI NO. 1, SEQIDNOZ SEQ ID NO 3,
2 H geying blectre lRSGI¥h obtai ned as
. resul t These sequences closely match to those of

[001@1 g ﬁ?faf P thedeptsrafaxaple 8eeryosnuncniaheling election seicroscopy

also ‘pggggttrféd ol ogy search in the databases Entrez
Protein an NCBI, follow ng procedures known to the

o328, 345 B BSE R0 e i BRbRER, g or o

minutes tbhauavmtm@ attachni@it ftanihky Iaé%aEﬁ@Fﬁ%r%néA' TheXcfi2were then
cel|l receptor protein |dent| To determ ne

- procepprd §feeiypictedtiondgiorescepy aisingethe) Takuyiasy roethodr(1984) with some

AT et Y Lo MRTIEIEOR) BT P o

ing an ry
4 % nar&ﬁormalabhydaei antl tth2 8 phuisldenydd ﬁtﬂl@We@l”W ehlbedlingdn gelatin. The
I ntegrins ( X2 0, .a4, a5, a6,

t
gelatlgﬁocg ih acge%wwmwsed@@H%W@‘thampi@aﬁmemhﬁore cryo-

ultran%r@&é‘&ﬂ]r 5R§)an \fﬁ?q !

Sagar a etu 9 (@H}eo{jd@'@ Q Arggg%mlﬁ%?tn Q)

[00192] For :mmuno-!abehng, 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] Resuits 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
u_Itrastructural level, West Nile virus was observed to bind to the 105-kDa cell receptor
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or 37C (to determine virus entry). Antibodies from
different In particula antibodies from different
conpani es has been used to ensure reliability of
results on inhibitory effect on Wst N le virus
binding to Vero cells. [00207] Radi oactive | abel ed
West Nile Virus were then added to the treated cells

protain@ ad Hefiel by Ma1ABURA JoM phrtitied! 3at e §) at'the: %Igéﬁ%sﬁembrane

and unbound particles vvere I nacti in ac
Theglsgafri@myuroreryo efsiabpn anidraseopy melaieMBMpBglfmbirh:llrﬁgBSF West Nile

t.s. concerning virus binding are
vuuéﬁ{&%h@gﬁﬁ%ﬁ%ﬁg?eﬁﬁ%?é E'Ints concerning virus entry
|nh|b|t|on of
s topmembrane cells by

! [ i EL
¥bf gﬂﬁbﬁﬁgéﬁbfbﬂal @h#fbbﬁ?es‘ nt egrl ns subunits tested.
odres —agai n n aVp3 and its i ndividual
03) .
001940t S bBORGPTMRIENIE VS 1 lane\ A0y L protr
was dgatédodi es al so show sone extent of West Nile virus

bi nding and entry. In particular aVp5 is al so capabl e

[00165] Afibopke-irgublkorb i B ab5VEpk prdt@invaﬁﬁb%dmd mefibrane cells

l.esser effect on the entry of Wes Vi rus

protelng, Wwerg igokated n@@brnrﬁpanqﬂ,haanﬂ i VOPBAst perpimedhsaaceeding to the
WAV. [00208] This

i ecul e for :
procSdlfE rébditdd fExath g@?ed wi th another closely rel ated

experinment I1s re

oo B4, ST i FRER DAL bt 3 e e IS o

antibbdies F:hrg thee séﬁaral‘&dt meashirafe go6teltst tHrotido 'V‘OF%EAS kht%b Eﬁevented the
i nhi bi

ég] RI and integrin aV03 strongl
bindigg,pf @""@F g yiHe ddgeec Hhhanet ) s Vifusdinding ecuwred inthesabsence of
the 1[)@9@%:9&)1'0@!% ra‘ﬁﬁﬂ&rﬁe? &I[‘ﬁ'f Llulén%gb ﬂ&ﬁe%?ulﬁqﬁl\gvy% dﬁtré?hgIO Svidence

recept or
that tbaﬂ@ﬁdﬂk Ealtaﬂeptortpretem isus passiblehadliulap rscdpier fontgsti Nile virus

and 03 are required in binding to Vst
and qiﬁj?red a&g'vlﬁﬁiee“phal itis virus. 43 Exanple 15:

Rol e of d| val ent cations in the binding of WNW and JEV

Example A10Intdbition ofiWestNilec virbis infectioni b recwstoe grofeih polyclonal
ant’b&ﬂggphate buffered saline (pH 7.4) and added with
cul ture nmedium ML99 with 1% FCS cont ai ni ng EDTA ,
t ' TA f .
015§ % 4o xR gt BN Gl hbS PR s aoainst

the 1063kl§a pdotein recognizeditial sdmtlcell r&&@ff)t@ﬁ;ﬁrbteirh €51 \Waet RAS QFs entry.
ero cells. [00211] Dival ent

t
B'OCK%%& Pth@es(%& %wlyun%g%‘)ly HJererisnWithsnesificrantibedies; againgt the cell

recep®pP %t&in%&llﬁg'ré\%nt 9{) PBYRy 0! ogi cal ligands to
In egr| n possi ll'e requi rement of divalent cations

-[0019§]°éonﬂuent monolayer of Vero cells were first washed twice with PBS and
~ preincubated with preimmune serum or the anti-105-kDa polyclonal 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),
D_engue (another flavivirus) (MOl = 10). At appropriate p.i. time periods, supernatants
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bi nding of WNV to integrins was investigated by using
EDTA (di val ent cations chelators). Vero cells were
treated with EDTA at a series of concentration that
has been "shown to inhibit the binding of
physi ol ogi cal ligands to integrin. Results are shown
in Figure 13. Vero cells treated with EDTA did not

from|te kirtdvinfédtadicalls aefe priReESE Rér MagUe assysV\asdr &Htr%i purposes,
rus. Therefore, renpval of divalent cations fromt

the @hp‘(% procedyies dyare repeated withtarhavelated peliovisus infectione

entrﬁgof WAV into Vero cells. Exanple 16: Conpetitive
Bty @yaishowgandablentibelgwassay [00212] Conpetitive

phy5| ol ogi cal ligand binding assay with fibronectin,
vitronectin, heparin, chrd@@€ibtin sul phate, |aminin
and the peb@g doit irktzitiora ntinfeatitity by pre-ieumume séraeat the
sequenge |listing as SEQ following diutiergs. SEQ | D NO 7 was
carriefl out. In:q@articular Verpigells were Tfggdmt ed

wWiN h d fferempsaansgnt rati ong, cpé;... prot ei
Kgﬁ}m =s Q¥ 380td 2o ntegrin q:p %@s at 4 39:%80
cubat ed | of
Ficg; i ol abel \é\?g\ﬁgg at 37C P and ag§gsi§%gsfor
virus At howl—+R—FoH
Bi ndi n ofLogl ltﬂ’tdﬂ@gg'loﬂ (@ qf?gwﬁg{bw@nf‘ﬂ&,ﬁ W%Nréﬂmian@@
pept | dF to cell suyHratein abthefaliowing d Butionsi n parti al
i nhi bifti on of W8t Nile virus Tii0ection. At 1t180sane
WiNve, it he pa®6ifal.80nhi biti on 4§ A6 pept i de 0dhH 0.50
Kyiipsi ol ogi ca4.0 #0.88nd (vit r orBHMBOT or i nt@EH 0. 20/( 33
Poliy prlopose 0t8tat Otdde bi ndi ngogfo WG5St 0 | nt egvE R 0.PBY
not bg highly dependent on the usage of RGD notif on
envel'ope protern of virus:— [00Z2I4] Previous studies

have shown that many |igands and viruses can bi nd to
RGD o

o O s VERE l W 38 B
sera idid Mot rcase/aryeinhiitiors 1hf !:&Wdé't M e é :Bwﬁ)s al $fon-related

shows consistent results 4 that bi n ng o
picorRayifusy wap ng atfected in the; pfeSﬁmm‘rtUe ] 05d@amtemanfibmﬂy
its envel ope protein. Exanple 17: Distribution and

[00201] Jdieiseatdsoits dhetdierel 8Gongly ghgpmp thg edomc[uBib®l MatTthe 105-kDa
B AL U5 RN o 050

- memiRane PTURAT bHIBRAES Wefe aRAYTUAve GRbIdRTh ' ivi
ant i Lﬁggl es agai nst 105 KbDa rren%rane pr e| n twa the flavivirus

kunjin ¥irdgyr pthen Viagivirnees of ithe elapanvee eneephalitise serocoimplex subgroup,
uar escen

sucn 35 Ao 55 Sl Bhcb VRS A58 e i

ai nrng

1, dem\gumvmyéeﬂsdw@ GNE\8 Al @evdle Gihuss, ﬁ@wtfalg@dutmz@ iffis 105-kDa
abso] ute net hanol for 10 mn. Subsequen

- cell reﬁPBt@é geeteinifer entry inde heogt qelist
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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described in Chu & Ng (2002). Antibodi es agai nst
integrin cV(33 and 105 KDa pl asma nenbrane

gl ycoprotein were used as the prinmary anti bodi es,
respectively. Primary antibodies and specific
secondary anti bodi es conjugated with FITC were added
“subsequently. The primary antibody utilized was an

horsgfit miGepgnek bamanisy to daterminet if thelgell (ecepti)pratein is present in these
bod

arouB s Bl B BEL Tl AR5 o R s e,

loades ethtovegifferent! &k mrasuggé;%ﬂa@acgvdsus PRGE Osht tréi'%ferred onto
speci mens were viewed with O ynpus | X81 using
nltFOPﬂH%PSﬁ l@ﬁ"tbbﬁ"t&stTh@elthOQij@E@]membmneg me mmam sequentially with

punff:édgw&t i v‘?rpgg li),lil;lF 3}%@% ongitré%n c:t ﬁ\gy %ci)ciys fgainst the viral

nt egrins

enveitqnbpmt&n and there geter ety §@cdrfdi"aﬁ}1§ﬂiti-¥d1b%1t a?if‘b@@i’e@%ﬁﬁh{ugated with

Figure 15A). Simlar distribution patterns of
alkalipg pg?@é@ﬁ\{"@t@qﬁ'm\/@rs@bﬁt@@ Ve feeexample. conpar ed
to integrin W33 shown in Figure 15A. Thus, a simlar
[00203)sthe B&Op@lwlm membrases\eam betsérippes aaregprpbopmathetha 105 kDa

d ri v 00217] The efaore
prote g BxBbRy. PeBATR 5 soShed] mPRbEELrotins wit
prelnphmmermﬁrmfdaﬁmlwdpé§eﬂ al gilutiog ofnt:800 ifer ah({v?s? horses mice and
nple 18: Gene knockout and down regul ati on of

humﬂrﬁt @gFPWeHmedn agewsll @8 Lge ¢foGeaBpniFeneuse Igé conjugated with
alkalifig Ho‘sHhétE@-]%ecu%etﬂﬁJ'n %ﬂ't)dcimm\é @ﬁﬁbo@%@ﬁ@gt Sherated will be

ecept or
hlghlsbypemMﬁ)rdfOSFlma mﬂmbmner;goms m:awangml obspeciden Argibody binding

founoglgqajl e Fe(%g(é% pg ﬁ@a g)% ééll 'ES’HGP Pq;é:ﬂé%%?és%@%g ?{?{Se range of

vertelSiatsse ThRSwHIA rﬁcbaﬁntf f’df Jche| WREgath rbf (tl? ‘Nllg virus among
sequence (SEQ 10) were se ect | gat e

vertehrgtes. BanHl  and H| nd| 11 di gested pSil encer 3.0. In
particular the follow ng integrin sequences reported

Exampfe 18:Pgptide sequensingof the 105kda S8lDrédaptor ptdtein SEQ
I D NO 15, were used: Integrin alpha V1 (SEQ ID NO
[00204]2Peptsdmiseguemclm_i; pifathy2105 BBQ h@nﬁﬂﬁané-%bsodr%ﬁgglyeogrotem was

carriedpdt i delpimipgeiey idatste | dinis bicapedrinetalowing the procedure

discloSédIteSagstalcd a¥Oidogy i n- frame insertion. Al clones
wer e then transfect ed into Vero cells and screened for

[002081fik Cm%%‘ééih{ Ublenbal rucdﬁé%&ﬁé@%@géﬁ%ﬁ@% SEQ ID NO: 1,

SEQ IBnNDoa, SESA)D Nt 3 SEQAD NO: HMesigh SECED NT3 &fhdquaeen obtained
ha V b (shown bel OV\{)

- as a eBiE e ulengns cutbeliniateln e taser of Wevnlagrisuperfamily after
" perfortirigPh At BRREpFASIR KoAIBE) Sebf®Min 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 egcoproteln belongs to the integrin

: superfamlly
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Invitrogen (USA) as specified by the manufacturer. In
brief, Vero cells were grown on coverslips in
24-wells tissue culture plate until 75% confluency. 1
to 5 ug of the respective constructs was conpl exed
with 4 pl of PLUS reagent in 25 pl of OPTI-MEM nedi um

(4. BCO for 15 mn at roomterrperature The m xture
Example {14: dacce ' t¥M cont ai ni ng 2 pI

pqf ect am ne. Aft r |ncubat|on for anqgther 15
IOD@ﬁLL'JODﬁmermts@s SPERIF Jntegrinenelestieés) pb stﬁheh@en saburiit of the
tedr [
e Al bl b S g o e il O, yero ol were
pre-lanub:ited vﬂm arpanebef duretivhaiuslocking antisediys \agamearma%dms (o1, a2,
out._ The down regul ati on of integrin was checked

a3, et o a5 e 83aB4.R5 uSharioon YBAENssSaiai Gruz BIO’EeCh USA)

folloybritbhck JeR AU RSB 8t ol B e SRlFmNg VR binding

or 3RESHh 'déterﬁf e SV Enird). Rhibddies Rom Rfibient ir{/ﬂér‘ﬁ@@ %mbodles from

i nmunof | uorescence st'aining of rntegrin a
differeat companies lsisrapeamused tmt@rgsurmraiu‘dbmtyobf(rﬁﬁumm lirdbbikesy effect on

i S..Sh in. Fi 16A d 16C. Th Fi
Wes{@g%&'nglgawggﬂl{(ﬁ??’ﬁﬁ |nsggr| ns av g?lg (I:Bgu;?: both
[oo2{i7, Bebipsctive dataled Wkt slibdving tfﬁfﬂ]u&';gﬁaedé@gdt@} to treated cells and
furthéis'irlc%%%g RrFAy, i ﬂﬁgi%gbray‘f Qe ! S Qnti??’urﬁnaglm birticles were

ure and Figure respec |ve y, show

mactwamdl it a-d giycinatirgfier fpld3) and ré@dved byewasleiag lwith PBS for three
t| cul ai)[.i.'l a nunber of these clones can

times, HesHlF FoRGRRIIG s Pindeb o shpngs ) Bl i dipscits soncerning
virus @ntr?%r@%h%%’? mTPEfﬁ_F‘e H@Beﬂrdl iffR 1ﬁtﬁﬁﬂbﬁ§?%% ﬁ‘f%f the virus is

weré 46 selct us entry stu
showarky $metmentnof-aglibadidsy agmlate alil dbe -mteguhatsubnmts)temd hantibodies

B N e R BT T =
mhlblﬁéﬁﬂpv\.“es%ﬂ:leﬁﬁ?%m | %ﬁ@ta' E%%%FL@QOW% W‘Eé@ﬁ'u Eﬂsﬁé’dles also show

Assays [ 00222

some(MBATA) Wesf ermiiusmmw@aﬁd entty ol pAdailas&VEEId alsd capable of
ne- associ at ed protelns have shown

blockBp Rr PIndint of sk IR GHUS ondym¥alilessen gast opiiae keats cbest Nil
Vfrus,gslfﬁiﬁ%tﬁéﬁh%g‘?iﬂtaléﬁé’wps fuﬁ@ndnﬂt’egeéé'tﬁé‘hﬁ?é ﬁ%bﬁj&éﬁg Holecule for

ase as Co-receptor o
WNV.further series of ABVEA was performed using
anti bodi es rai sed agai nst plasma nenbrane rel ated
[00208] Phisesxperittiit 3 repedted twith! hAGth¥e tlvseR! tetate fRavili rQWn Japanese
in 96 wells mcrotitre plates till confluent. Cel

Encepfalitis Wius agingrall the antkintegps antibodias ab 2bpg/nili Rasults are shown in
Se.

Faur 83! Aot SRR RPN 0 D L OB ooy

inhibitdaé ehtof Japanese Encephalitis Virus into Vero cells.

[00209] Therefore, the results obtained show that aVB3 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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di hydropyri di ne receptor beta, VATPase E and VATPase
for 1 hr at 37 C. Excess antibodies were renoved by
washing thrice with PBS. 50 pl of radiol abel ed VWV
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
Exaniple 15 Roleiof elivalenDédtivbtis incthel bindmceotWhahd JEVgur e
18. The bl ocking of both plasma nenbrane associ ated

[OOHUTMIuénﬂWﬁﬁc@Isaﬂeréﬂ?ﬁSﬁﬁsh@dt\hltﬁ bﬁbépﬁa%@? BEfdred %agne (pH 7.4)
effect on _the

anti bodi es seemto ert_an inhi b| tor
andadded Wit fresf Sekurarmediyim df8mith 1%TIHaS containing EGTA 6312 mM).
The:%élggp&’é%ﬁuﬁﬁgﬁ it EBeT'/‘PﬂJY fﬁl#pﬁ 3% oRCt N‘tb{ 'ﬂf‘esln%ﬁﬁgﬁ"& period,

rane. aSeS nmay ac

Vere celie eepe @ddedrwitivadiolabéifegl WiV pavticles agdtdmass for its entry into
necessary energy for the endocytosis process of V.
Ver |l e 20: Neurotensin Antibody Bl ocking Virus Entry

Assays [00225] B SI ng human brain cDNA |ibrary
{00244} l%t qaélpnsrﬁ érabave@eg@rshﬁwnsio\net invelpgd irbt’mespﬂsé‘!c binding

of pH%QI:ISPf&aI fgd$@s to %ntgﬁm.sf'he? %tsgﬂe( ?a(# %ﬂ%ﬁ@bﬁértﬂg}ralent cations for

ensi receptor ned
bindingu ofl SWINV Stbr umggmrts s dmve!stigaﬂéHAb?e gsiegc EDTadi(digakent cations

nteur ot ensi DL ECentor is.repor ed i n the sequence
chelgtpes)i Hgraee '§wrﬁc§reﬁ@3 with ELNA gha s6ries,ef epnveriiabirrethat has been
shovxfr?&?iﬁlﬁﬁt e ﬁﬁn@ﬂﬁoﬁﬁaﬂﬂolo@égﬂ[ %‘%@Ltgﬁne ro}"’g%gults are shown in

performed wt
Figuieetdplero delis tmmd withy ErEHTPadldm bdnzdkl weehmdmm ane subsequent entry
r \ero

of W&& Igsf% ggw rgverehooﬁfei gle/glle'n CB fi[lorpl the cuﬁure environment

did nePRAVeIgny effec%d ety oMreNvintohVdre@ens t h. PBS and
i ncubated with anti bodi es agai nst ner ot ensin recept or

ExarleaQrg 'flﬁn gﬁoﬁheﬁ?‘vgghﬁﬁﬂéglcﬂphbgﬁé'@ grﬁsﬁgmvgdv\ﬁxl
[ooziggcgg@ﬂgﬁtﬁ{ﬁ% éfob{‘Q’;Eﬁ‘ ﬂﬁé@{?;@&?éhﬁésa& \W/atgﬁt Cﬁiﬁet(qw vitronectin,
hepaa?]J d‘lrghgimtlresb!pﬁ{atet g:(rmglinZar&j the PeptidasaRed vandisRGErereported in
then det erm ne Re ovvnlnF r )
the siqiengsthsTa A SRQ RO b Sra o8 ¥ ek satied ol frparticuar
Vero difld %@hc‘&ﬁﬂ@@%ﬁlﬁ&ﬁ@i‘éﬁﬁ ebnédHtihps &% Emhﬂftéms RGD ﬁeptides

neurotensin receptors and followed by incubation
or antidategriantibedigrvat £ oy 39t “Gar i1shisiwgshiedc incubgted wnth 50 pl of

raciolBlich \W’s S ereci B hd é?ﬁéses%ﬁﬁ‘eﬁéaas”%%iﬁ' =

[0021;@5% have fol ipfiawre, 14 e, %ﬂlﬂ%!pg fibrg qla,é(itq\gq%ggtllr? Yafihin, and
RGD |pe®ﬁﬂé topééIWshﬁa@é HE4CRsBRS By I Dot Wnbltioh! SUWRst 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 usage 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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20. Neurotensin (natural |igand) conpetitively bl ocked
entry of WNV into Al72 cells. Al72 cells were
pretreated with neurotensin at a different
concentration before incubation of cells with
readi ol abel ed WNV. Entry of WAV is blocked in a dosage
dependent manner. Exanple 21: Effect of neurotensin
that dinding efMuaraly dallep vidsto deliseis Vhdapendattrof REBD Mdfifdon its envelope
cel l's [00230] Work has been carried out to knockout
Prot®ile expressi on of neurotensin receptor in Al72 cells

and assess for West Nile virus entry. Three short gene
Example, 37 Bistribition and localizationotihe. 105 KDa aivcopeteing:

sequence were selected and ligated in BanH and
loozmamcommaed cpSiimmethesresslts of emermmm)epdr’ted in examples 14 to

' Lﬁqrf?gggsrga!tgﬁég lfv%%‘@‘ CO%gl % o%hg% &ISQT%Ggg £R &ng% with antibodies
aganﬁ‘élnﬁﬁﬁ KEaS miePirhfd pfdteidr Sndilntefid B3, FodeciRal ?VBkF dells were

the neurotensin receptor sequénce reported In
fixeds eyl ncwethapol ngndis peEcessBANClor 1 Smnaisnafinarestendeed staining.  For

imm B LV 0B ROrD B L AL N WEH, BLPGLER SPUEAThgsand fred
with SRR idbisefitdymétRanomive! 66 tMIreT Subdeqiehebrocdlufe GS! difmilar to that
were grown on 48 coverslips in 24-wells tissue

descibgd in @hpl &iNg (200R). Ardiodisstagainstyintegrin o VB 3uandl05HEDa plasma
th,.4 pi

memb ZR8C ol frola Jerd S 5 B BHEANL A s liess resECie. Primary
ant:bmlés atind o§pBdifRTREEGHd4HNE - aﬂ'tilﬁ)d'i@%tdéhﬁjfgﬂ@‘d Wien FAvdedvdre added

pl  of OPTI-MEM cont ai ni ndg | i pof ect am ne.
Subswteé\tfyl AbgUtaN andibody aitifize msnarm antif@5-ihienpoiysinnaiantibody

t 70 g
(1:106 B BARINERS SRR 'd " Fihodiond BDP(1:500), 3t indicated
dilutioresdi’'ithe flasroshibete aned iwaubat B O 00njag@lbbe$ec2>4adbrﬁ antibody. The
bef ore virus ntr ass s carrjed out %0_02324sr
Spec‘@eG'ﬁéf%efﬁé’l'eé” D@q‘d@%@ﬂl'm@eﬁ?” biectives: ane
i nsertion (not s o ) cl ones were_ then
[00216] 2Repults ae shawn ;mEmure:ﬂw\ and B ciespadiyelyorn particular, integrins

vna S e BEYSA RS BB e BER0R ouen e

cytoplabrr kssé PigureTBARS Sindllae SHiStribeticis pattermsi 6Tothant 03KDA &flycoprotein
agai nst neurotensin receptor. To denonstrate

were alsor @ksarved arhen epmaparedt tootegrin aWp3 ehewnoin Figure 15A. Thus, a
nsLn

fluore cen e _assa he ,antineuro
 similal, JR4f80r pERe RO huBhothe JobakbARROET oRieyin avp3 is
obserfeédgiure 21. Al72 cells transfected with
pSi I-encer - si RNA expressing si RNA agai nst the
[ooz1ﬁfvﬁéﬁe?6}§' TheSE BRI SOWOHRE e O "Vi! BbRly 905 KDa plasma
asma mehbrane neurot ensin
membrane protein is the integrin aVB3.

Example 18: Gene knockout and down requlation of integrin aVB3 in Vero cells

~ [00218] To further confirm that integrin subunits oV and p3 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 «V gene sequence (SEQ ID NO: 8)
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receptor expression (B). No down regul ati on was
observed instead in the control, where 1in absence of
transfection with pSilencer-si RNA neurotensin receptor
is expressed predom nantly on the plasma nenbrane and
within cytoplasmc vesicles (A). Exanple 22: West Nile
Virus attachnent domain [00233] West Nile virus

anddwebveagheridgema seduencésS fronBe)fulldength imtegtin p3 gehe sequence (SEQ
USA) and expresse

10 N AOF Sereggletonanchipaten ivemeant francomdib Aigesies padencer 3. In
; I j i L T

8 g A SR ot 5 i, oo o o

SEQuR N@pAR 40 BEQYIDL O SBSwRASEseddintégrin alpbd By (SEQ ID NO: 12),

iR P I SAE LR EelE TP 0 31 14 ey o 22
(SEQ@ND Redify. agdi iehh=R] eloRis vﬁgre\@g\é@éﬂj anat éédyeﬁced to verify in-

anti bodi es. The nonoclonal anti-E protein an
framgrinsertipa. Aihclphesiwese thanctransiected irdo dene ealls and soreened for down

500 . .1: 200 . tively. Th d
regu;ar‘t]l‘?&%Hﬁ%innc%mrﬁ%sd{)rgzp\?\ft IhYZI )I:al [ ng Sgﬁggpﬁ;%/ase wer e
to0238f a3 tBRr L Bsmbiertices Styeorel &R+ P, USA) containing
diﬁer}éﬁlr@@iﬂn'su@ the Hi@%mdi‘%ifl?hélg\/[ BE@34 s\ﬂﬁhﬁi1§eds%1§wit’igbﬂ%v) were

irst i ncubated wt erent concentrati on
consfjuatey. dransfirationprwerei performgAusioy Liofedtamine PLUS reagents from

iviniES 6 ol LR B e BaCGY 5 BB rosmgrown on
covedlipsiup 2pwelle disei toultuR-dlaté surtill 08y, asfliassiPatedo f®rug of the
1 hat 37C. Virus entry into Vero cells was determ ne

respanjive £ANBHEGs WasceumRioxed with# BeofLUS$ seagant do @i rof OPTI-MEM
meal AFBLOTHS, 1S Al i RhpiRiE(ie, SARANELRI e thep gtged 025

S agal ns
of ORHMEMIcaniainirg P ko lipofegtaniies r Afedinbybation fandndther 15 min, the

003. The ol sera from6 DIl protein ipmmunized
DNABEp3e HPpiiatss verd adel Tonthe axls! deoliging, MebRefan fosd h at 37
° 1; t 1S9 ; f; i+ DI
C. 12k of SomISE Gronf) DedtRLuEs adied and mAlidieiibl apofher 24 hrs
before ¢firus enbly @skaly Wag caner et ol lvee Hown reguatiyre of infegriswas ichecked

oy imtBRfGressorcdcadtal 1 e BPRieR EasT bedFhEav A peta 3

o2 YR8 B, B 2 e B S 3. Rt
re s 08t 16006 e ARl il gpporn
and pBDohWerd@ellsT bsing saiLintegein @\t add $ 3fantibddiesi is showndh Riddres 16A

Envel ope protein according to the well known geneti C ]
and 1@@%“%%5%@5 respectivgly shewdhal integiinsex¥iand pdearei Both mainly

di_stributed 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 oV and B3 on Vero cells.

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

expression of integrin aV or B3 by 80%. These integrin down-regulated clones were -
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the domain Il coding portions inside the sequence as
well as the am no acid sequence, as encoded by SEQ ID
NO 21. [00237] The ami no acid sequence of domain Il
coded by the sequence reported as SEQID NGO 20 is
designated as SEQ ID NO 21. A soluble form of

reconbi nant domain I1l from 350 to 390 of the

selciatl/tor YV irus entry studye Resiitd arevihows iarRiglrepty . i hetdswn-regulation
n vect or

o effor BB RLe sERS S e eoibr R S SStpared o

inteinabésiirad bpERIDPH. The protein had conprised a sequence
reported in the sequence I|st| ng as SEQ ID NO 19. The

a sol ubl e
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AP RO A M R 7 i o
usmgiﬁmhbcﬁzﬁbe{ RiEE3Ag i) prsned leynbriles %lﬁl@ﬂ'ﬁl’ Pedes, first

i ncubated with different concentration of DIII

[oozmd]dhgnam@.ﬂaﬁ%m Baml akerdgr&sh Wﬁ%el@eﬁﬂé’r@tlﬁ‘é p‘l‘%teé il confluent

and assay for virus entry. Results are own in
Cellspyegraasied thﬁt:e yitaPBvend incsibgtad with antijodiénagaidsi ATPase beta

subuhﬁJ € Aﬁ*f%%g n 9 hgf galle'{n{' . (gélcg PW@%ﬁﬁﬁ] gh?e% arfgl'la, calcium

dihycbmwldmm re&)lebtormeta eVATPage & 30dSVATIPAdey farockr bh %7 °C. Excess
concentration us

antibGflis Yeir smpdes Rl MASHINGLNGRIN THS. B9 saiapPeladVNV were
adde§ @MBShUH¥E gor drk‘)g\etr‘ﬂt hltékeﬁo"(f‘d!lﬁﬁ%%;\ﬂﬁ%ﬁve@ hEn h%c#ﬁlated and

in a dosage dependent rmanner
washad witheaginbglycinertalffea phl Bd)i Eenetrateduringwosrd thgmidetrmirel.
reconbi nant domain Il (Figure 24). A single 13 KDA

[00224] Resilis kmedsl@@lm lin pﬁ" gtu@ MB. e blbekiagt efl both tgdsma membrane
00241 These nuri ne

cIonaI a | es.
assocﬁpgﬁgp S,ARd yaey gr @sgs with th eﬂﬂ Eghective antibodies seem to
exert BRWHiSitdr¢ %Ffb@fb@ﬁ%a%tﬁf J)m&@é WJ{P% Bgﬁ@aPéfPés%s are required

expressed, purified I nj ect
to gefssate erergy @emanybcaluiwcacmmﬁesi|aicmssotherplasmarmemboéne Hence,

ATPa%%1 ﬁ%&t%c?t F‘e%‘ef’){&gﬁs( Y\&g\zl %ggﬁrigig e \{IO@IIUQ tEg% DECRIALY energy

- for the asdovgtois {)wcegs bfa\ere overlaying onto Vero cells
Pl aques were stained with crystal violet.

' nonol ayer .
Examﬁlt'@.r 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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di  uent was used as a control for anti-DII

anti bodies. Results shown in Figure 25 denonstrate
that rmurine polyclonal antibodies against Dill protein
are capable of neutralizing the West Nile virus
[00242] Together, these data define that domain IIl of
West Nile virus E protein is responsible for binding

[OOZZB]tABa\/@%nWeIeepeﬁortﬂed with |antibpdieg 4RjairBtethdi salrotensiesreceptor in
i cation and reference cited

d
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recegigc forpt ihorat 37Th¥C.s dpeso fantivaties wieon rofmovbe byr \Qaﬁfmﬁg thrice with

PBS S EUER diolha S VNG verd agied ZRg Davivator el nather Bhr at 37 °C.
Exce’s%oﬁirussmfére 1H8R- inh&RAldd 'aﬁat Washef p%@t B{?@m%e%ﬁﬁer (pH 2.8).

receptor for human cyt omsga oVvI rus. II‘O

Penglpied spuswelelhengiedéiined/. |, Abel, G, Elfahal, M,
Kni ght, G B., and Zhang, Q X. 1999. Hepatitis C virus

[00228] Retshiis afe shown iri Bigarev 18 UBsth A1T2esind Vet céiis&mél@/pre incubated
re eptor Proc Nat| Acad Sci

with %ﬁpeé%"ty oA e 01 ?@ Ofjasi against neyrotensiressRifs @nd followed
by ln@uEatloWMth radididteféd WIQVaE trﬁqrd? EN %'i @Bg@b‘ﬂ\/ mﬂlted by anti-

| asma nmenbranes. J Bi ol
neur@@aglnéycw antibediastin AAD? celiobat ndtde Meird icelis.i on of
neutralizing epitopes within structural domain Il of

[00229]eThaset reNulte have useemn venfimenr by VNV éom‘pietltwe blr‘mimg7 @ssays of

neurdi@gsif feqaptoAvilt 1S Pakical 10BN, RO Qb aeays aresshown in Figure
20. NdtensiRep@tifal ligaid) k&oﬂ?ﬂe@ﬂvélp Histrea éW%?WﬁVCﬁ'td A]72 cells.

l'ines: receptor usage differs” between cell types
A172y cells wereapraireated uantrRemuratensmlasga @;ﬁ]eraitaoondanwauon before

ot 3, ST b DN By 0T 005 o osa

depeitddht nhnep. [7] Borrow, P., and O dstone, M B. 1992.
Characterization of |ynphocytic chorioneningitis

Exanigpilé 2 [EffsHtNef ReQicteRsm 'doﬂmc?é'qm&iﬁéﬁ toSiNdet Nile Virus ent
O e 19 =t e Virus entry in

receptor for the virus.
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 BamH| and
Hindll 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
'-lnvitrogen (USA) as specified by the manufacturer. In brief, Vero cells were grown on
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fibroblasts. Virol ogy.
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in abSERE o (iahsrodion, Wi ChSERERr DRI A1 endir efeplor 8" xpressed

egression o

predoﬁeanahﬂw@i theBRasédierdbine dnbAkitiGh ¢ P/tob{alsnlﬂc veditsha,).
M L. 2002. Trafficking mechanism of West N le

Exa n{w&mfw&&NlléV#ﬁs%HaBﬁH&ﬂ'doPr‘iélhgbgg) J.Med Virol.

[0023@]1Wé¥.‘itﬁﬂézﬁfus°rbrﬂél 195%9? iR Invo?’@"ﬁvﬁ%@sd ioto E. coli

associated glycoprotein
expregsipm svastordipky 16bd (Notagen dUSK) rand gxpressed as His-tagged fusion

protein. The DIII protein was expressed as a soluble protein and was purified through a
nickel column. The purified DIl protein was separated by 10% SDS PAGE and
_followed by transferring to nitrocellulose membrane. The recombinant DIll is detected
~ with monoclonal antibodies against E protein of WNV ahd anti;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 DIil protein was carried out by

- adding the substrate (nitroblue tetrazolium) to the blot.
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Nt 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 Dilf protein was separated by 10%SDS
PAGE and followed by transferring to nitrocellulose membrane. The recombinant Dil! is
detected with monocional antibodies.against E protein of WNV and anti-His antibodies.

.' 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 lii (Figure 22).
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tin
aﬁblggl'g\ﬂrﬁ ‘iﬁée;vr/,[%érl %@r%b?ogélé &q@sﬂﬁg HéL"%' %@0@3@@@0&1% Y] and Nv2
oﬂ.ﬂh,e ﬂderﬁs WsteNirobidgeInd sfehs gBRbMeaseqaieRSs for @lﬁéééap/rbféﬁhs
Va ence_substantially honol ogous to SEQ ID NO
HP' 4%)2% 1. 21. A vaccine for a flavivirus, the
flavivirus exhibiting an envel ope protein conprising
[13] GDEoxehsite www.ctegovediontmediayncaintditmas an acti ve

agent, a polypeptide conprising the domain I1l of the

[14] @fﬂﬁrelYodﬂagum,eT nHdémeheRH. Avomimus R. deskar, dithgLinbardt, R.J., and
osi s _of flavivirus

MBI, B0 80 Bepatie St iPerbBEuEpey o eeviepe Pielbitiiiing to

targdtieell hephlanvduifate! Nat . f3, 886 g77US exhi biting an
envel ope protein conprising a domain IIl, the Kit

[15] GHYUTRA B P&l Riw! %atLéa“P \A99980.2RBvirGs Binad t6 Hﬁnt%{@iagma
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- pp77-96

54



Chu, Justin Jang Hann <120> Mol ecul es, Conpositi ons,
Met hods and Kits For Applications Associated Wth

FI avi vi ruses <130> 59419-010100 <140> to be assi gned
<141> 2004-01-21 <150> US 60/442,157 <151>
2003-01-22 <160> 19 <170> Patentln version 3.2 <210>
1 <211> 14 <212> PRT <213> Vero cells <220> <221>

[21]/Granef 8.8, UBezy, 9220d QldBents( JE). 1A IdEatficadtn BEc@Membrane
natfurally occurring anino acid <400> 1 Asp Thr Pro
mggefm%maébwdwawsdymbﬁf’pﬁm@msp leu 15 10
<210> 2 <211> 14 <212> PRT <213> Vero cells <220>

[22] ©rifig W. B4, sanck Reghrige J. <200 Mchloma!@ﬁt!thles tb@b:mhm dagnain 1l of

<400>
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1510 <210> 3 <211> 20 <212> PRT

\\ LA- SRVO \ 217497v01\ 59419. 010100 1 <213> Vero cells
<400> 3 Met Tyr Ile Her Pro Leu Au Ala Leu Gu QAy
Asn Pro Cys Tyr Asp 1 5 10 15 Mt Lys Thr Cys 20
<210> 4 <211> 20 <212> PRT <213> Vero cells <400> 4
Val Val Her Asp Asn His Tyr Ser Ala Her Thr Thr Met

[32]Al§lp1uTarTPKumum Kurbbalh, NagasHimia, € Yandexasaf) K. <l©99>AﬁalyS|s of
<211> > PRT. <213> Vero cells <400> 5 G n l}:
Wys-ee! 'P#@g Aracigyistics, oy dhe determingtipn of Japanase angephalitis virus

J0dcepfbiftyl ArckPvird}SiRgPs 8987 Val 20 <210> 6 <211> 4
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antibodies and virus affinoblotting. Intervirology. 42, 9-16.

[35] Kosbor et al., 1983, Immunology Today 4:72;

[36]Liener, 1., Sharon, N. and Goldstein, t.J. 1986. The Lectins: properties, functions
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<212> PRT <213> Synthetic peptide <400> 6 Arg Phe Asp
Her 1 <210> 7 <211> 5 <212> PRT <213> Synthetic
peptide \\LA-SRVO1\217497v01\59419. 010100 2 <400> 7
Ay Arg Ay Asp Ser 15 <210> 8 <211> 3147 <212>
DNA <213> Hono Sapi ens <220> <221> CDS <222>
(1)..(3144) <223> Sequence coding for integrin al pha V

[43]ReywmA., HelrRDF.)8, iagdig€t, Kunz, & garmtHafigen CYE. 4995CTBe envelope
48 Met_ Ala Phe Pro Pro

diforiotEinom ok bRte Sbkenbr)iryiist? Argsaldiom Notus. 375, 201-

Jopg ctt ctt ctc tcg gga ctc ctg cta cct ctg tgc cgc
gcc ttc aac 96 Pro Leu Leu Leu Ser Ay Leu Leu Leu

[44] Egl}tfcélgtdl gggﬁ.gﬂgviﬁ]gcaé:gﬁegggs%gegg ng(')rdEﬁﬁ%é'gﬁf A@WQ&%?/ N.D.
Higlds A3 M. \KrlipedFMSHowRsyQ efla, Iis!: T3 T-958TLispiNcdl-RaliH,

35 40 45
 PRidaShia) B,
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ttc ggc ttc gcc gtg gat ttc ttc gtg ccc age gcg tct
tcc egg atg 192 Phe Ay Phe Ala Val Asp Phe Phe Val
Pro Ser Ala Ser Ser Arg Met 50 55 60 ttt ctt ctc gtg
gga get ccc aaa gca aac ace acc cag cct ggg att 240
Phe Leu Leu Val Gy Ala Pro Lys Ala Asn Thr Thr dn
Ile 65 70 75 80 gtg gaa gga ggg cag gtc ctc
[54]a‘darchrgtE bjb.d(mgthLctartd:Maaaies-Eger €999888 Chilpdctérizatiohlof a

h
‘56‘){'5@3” hegXL f@ﬂ@’ @§ °fd§8‘91ftt gﬁgﬁggggrﬁéa{ ggr@ndgghe&gbcelfs J

\gegl. ent139801@8g 336 Cys A n Pro Ile Gu Phe Asp Al a
Thr @'y Asn Arg Asp Tyr Ala Lys 100 105 110 gat gat

551308 GAE bl 20kl 5 Gl B3N RIE 555, Semuence

anlalys(a of th? m&bra{deltprdtéﬁl \I20f t}%’i‘!a?%uh W?e?t@ﬁ[é;\ggj%d of its gene.
gt gcc cca ttg tac cat tgg g
\@’8?09&34%3 %‘%ﬁ“ Lys Ile Lou Ala Cys Ala Pro Leu Tyr
s Trp 130 135 140 aga_act %ag atg aaa cag gag cga
[56] J¥gnalet. Gyt Weygleraba angcGrass, Btk 1988 StudiesTom vidlisrspecific nucleic

Qys, Phe. Leu . .
b8 o 1 Se Rt el ol BosTte i kS e Bvivigyses.
Viralogya89,01P3-437 aag act gtt gag tat get cca tgt aga

tca caa gat 528 Gn Asp Ay Thr Lys Thr Val du Tyr
Ala Pro Cys Arg Ser G n Asp 165 170 175 att gat get
gat gga cag gga ttt tgt caa gga gga ttc age att gat
576 Ile Asp Ala Asp Ay Gn @y Phe Cys Gn Ay Ay
Phe Ser Ile Asp 180 185 190 ttt act aaa get gac aga
gta ctt ctt ggt ggt cct ggt age ttt tat 624 Phe Thr
Lys Ala Asp Arg Val Leu Leu Ay Gy Pro Ay Ser Phe
Tyr 195 200 205
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tgg caa ggt cag ctt att tcg gat caa gtg gca gaa atc
gta tct aaa 672 Trp Gn Gly Gn Leu Ile Ser Asp Gn
Val Ala Qu Ile Val Ser Lys 210 215 220 tac gac ccc
aat gtt tac age ate aag tat sat aac caa tta gca act
720 Tyr Asp Pro Asn Val Tyr Ser Ile Lys Tyr Asn Asn
G n Leu Ala Thr 225 230 235 240 egg act gca caa get
att ttt gat gac age tat ttg ggt tat tct gtg 768 Arg
Thr Ala G n Ala Ile Phe Asp Asp Ser Tyr Lou Ay Tyr
Ser Val 245 250 255 get gtc gga gat ttc aat ggt gat

ggc ata gat gac ttt gtt tca gga 816 Ala Val Gy Asp
1P%E" BN N @rycmt@"mq[)aﬁgamwg aydry ik a@qlxz@mpnsmg
oF5iiding 8 e B AL ol 3R .
Leu Ay Met Val Tyr Ile Tyr Asp Ay 275 280 285 aag

2aac Hhg exewve geethpd ofaclaimatl, twheraint thegageytgintasfpres gvith the

. S, Ser r Leu Tyr Asn Phe Thr
ﬂ%%?”%q‘@ @‘ﬁeﬂéwﬁ%‘g%ﬁo 300 tat ttc gga ttt
tct gta get gcc act gac att sat gga gat gat tat 960
3Tyr Hie ed yiviPeetBed ofadlaird d, Abteerdinr thas pgdriteintdsierdd with the

i Tyr 305. 310 315 320, .gca gat gtg ttt att gga
e@ﬁssﬁ Ofc%gﬂ?f"gmﬁﬁn ?p%ﬁ'i"tﬂg'c tct gat 1008 Ala Asp
Val Phe Ile Ay Ala Pro Leu Phe Met Asp Arg Gy Ser

4./ 825iv8 3MetB3d of go¢ onsdf dic prradingdiding, @Bereittheddvivirus
t 1056 y Lys Leu Gn Qu

is%ﬁﬁe&@r%p%b?se%é‘ Cﬁ?’g%"t%gwefé@ﬂ@eﬁ- Arg Al a 340 345

350 tca gga gac ttc cag acg aca aag ctg sat gga ttt

5.0%@ &t dvd hietB6d ofl 3R onSOF tHd Nreéécﬂing Rk wildreinTihe faXfvirus
Leu Asn Gy Phe A u Val Phe Ala 355 360 365 cgg ttt

is yipst Mje & ata get cct ttg gga gat ctg gac cag gat
ggt 1152
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 flavivirus

-envelope protein is domain I} of the envelope protein.

8. An ex vivo method of claim 7, wherein the agent is an antibody against the

domain Il of the flavivirus envelope protein.

9. An ex vivo method of claim 7, wherein the agent is a competitive lilgand of

“domain Il

10. The ex vivo method of claims 7,8 or 9, wherein the domain lli has a
sequence substantially homologous to SEQ ID NO: 19 or SEQ ID NO: 21.

11. Use of the agent according to any one of claims 8, 9 or 10 in the manufacture

of a medicament for combating a flavivirus infection in a vertebrate, the flavivirus
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Arg Phe Ay Ser Ala lle Ala Pro Leu Gy Asp Leu Asp

Gn Asp Gy 370 375 380
\\ LA- SRVO1\ 217497v01\ 59419. 010100 4 ttc aat gat att

gca att get get cca tat ggg ggt gaa gat aaa aaa 1200

Phe Asn Asp Ile Ala lle Ala Ala Pro Tyr Ay Ay Qu

Asp Lys Lys 385 390 395 400 gga att gtt tat ate ttc

aat gga aga tca aca ggc ttg aac gca gtc 1248 dy lle
eyhibitmg a flavivireh @nsslopSipyotgingttedtavivitus @hyelbpe pAsteinAlomprising

\6%I Z}IQ 410 415 cca tet caa atc ctt gaa ggg cag tgg
‘cga age atg cca cca 1296 Pro Ser Gn lle Leu

Glu GIy Gn Trp Ala Ala Arg Ser Met Pro Pro 420 425

123he agrofiddingl vitsdreihthe agentasia cogpetide IpRdGRdoman f1.
gac aaa aat gga 1344 Ser Phe dy Tyr Ser Met Lys Ay

Thr As 35 440 445 t at
155508 Us PP i 43 o3, Wbrgin g Eaviiis CsoayBembeg of the
Jéﬂaﬁae&é%ﬂcepﬁﬂ;t:?ﬁ&oﬁéﬂgleﬁﬂ Ile Val Gy Ala Phe Gy Val

Asp Arg Ala Ile Leu 450 455 460 tac agg gcc aga cca
a gtg.tac 1440 Tyr

14eiss elaiy 0. Jaior ToevitpinJas AaA o8 W3 Ny
Val Tyr 465 470 475 480 cet age att tta sat caa gac

15dheaRd dlekirhd9, 122136014 ¢helfiRtha0RribARRe iFA ﬁm%@h b'ein%
Leu Asn G n Asp Asn Lys Thr Cys Ser Leu Pro Ay T
et ctc aaa gtt tee tgt ttt aat gtt a

490 495
16 ﬁ%a{ maceytigaly amgeafﬂafatcom'@mwra agept ageordiag "SeﬁmYCS)'é‘,e of
cldthe &\IorVRD; dNd% B Phﬁrn%c%ultl@éﬂyl-é{c%eﬁiaﬁlef@é}népQ/egﬁ:ﬁa éllguxmary

ggc aaa gga gta Ctt ccCc agg aaa ctt sat ttc
aggah ctt ctt 1584 dy Lys Ay Val Len Pro Arg Lys Leu
Asn Phe G n Val Qu Leu Len 515 520 525 ttg gat aaa

17%2@3%3%&&@@& SRS i 516, WohFSA thE Sntbibri] Sgent is

a functional blocking antibody against the domain Il

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

‘competitive ligand for the domain HI.

19. 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 lil.

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

1: 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' 7 .
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Len
Leu
t ee
Ser
545
gcg
G n

278 kilgfen the diaggesigat fladerustinfeation dca vatitbratd, sasteptible to be

Asp Lys Leu Lys Gn Lys Ay Ala lle Arg Arg Ala
Phe Lau 530 535 540 tac age agg tcc cca agt cac
aag aac atg act att tca agg ggg 1680 Tyr Ser Arg
Pro Ser H's Ser Lys Asn Met Thr Ile Ser Arg Ay
550 555 560 gga ctg atg cag tgt gag gaa ttg ata
tat ctg egg gat gaa tct 1728 dy Leu Met G n Cys
GQu Leu lle Ala Tyr Lou Arg Asp A u Ser 565 570

. aa.tat, egg 1776 u.Phe Arg Asp.Lys Len Thr Pro . .
ibdedn i ity Gerpriing Setnand sap Snelprgprotein
comiprisiog sedem@ntlll aAk kddbmpfgingCa ggc ttg caa ccc att

ctt 1824 Leu Asp Tyr Arg Thr Ala Ala Asp Thr Thr Qy

Len

Gan 1E4? diee dgeht 28 &DBifPThe domain W, associated with an

AVLA-SRVON 217497v01\ 59419. 010100 5 aac cag ttc acg
ideptifigfedndiac att agt cgs cag get cac att cta ctt 1872

Asn
I'le
t gt
du
625
gag
Lys
655
tac
Ay
gtt
cga
I'le
gca

Gn Phe Thr Pro Ala Asn Ile Ser Arg Gn Ala H's
Lene pemosa eagiebtscaide tpdetecfithgdderdifier.gac aat gtc
aaa ccc aag ctg gaa gtt tct gta 1920 Asp Cys dy -
Asp Asn Val Cys Lys Pro Lys Leu Gu Val Ser Val

630 635 640 gat agt gat caa aag aag atc tat att
gat gac aac cct ctg aca 1968 Asp Ser Asp G n Lys

Ile Tyr Ile Ay Asp Asp Asn Pro Leu Thr 645 650
ttg att gtt aag get cag sat caa gga gaa ggt gcc

‘gaa get gag 2016 Leu Ile Val Lys Ala G n Asn Gn

Gu dy Ala Tyr Au Ala Gu 660 665 670 ctc atc
tcc att cca ctg cag get gat ttc ate ggg gtt gtc
2064 Leu Ile Val Ser Ile Pro Leu G n Ala Asp Phe
@y Val -val Arg 675 680 685 aac sat gaa gcc tta
aga ctt tcc tgt gca ttt aag aca gaa aac 2112
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- <11i0>

<120>

<130>

<140>
<l41>

<150>
<151>

<160>

<170>

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

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

<400>

Asn Asn Qu Ala Leu Ala Arg Lou Ser Cys Ala Phe Lys
Thr A u Asn 690 695 700 caa act cgc cag gtg gta tgt
gac ctt gga aac cca atg aag get gga 2160 Gn Thr Arg
Gn Val Val Cys Asp Leu Gy Asn Pro Met Lys Ala Ay
705 710 715 720 act caa ctc tta get ggt ctt cgt ttc
agt gtg cac cag cag tca gag 2208 Thr G n Leu Leu Al a
Ay Leu Arg Phes@genMalrdisc@Nn Gn Ser Gu 725 730
735 atg gat act tct gtg aaa ttt gac tta caa atc can
agec Maga M@t Lt a 2256 Met Asp Thr Ser Val Lys Phe Asp
Cew Gustinl eard Raber Ser Asn Lou 740 745 750 ¢ttt gac
aaa gta agc cca gtt gta tct cac aaa gtt gat ctt get
pecpBey CRresAiprEy dlevapdsSerd Bips Vak Allisgior s Lys

FOCASHPA ELEAFAA AR T FSS 760 765 ttagct gca gtt gag

a a gtc tcg agt cct gat cat atc ttt 2352 Leu

%%%lgAPgO]%gl GQulle Arg Ay Val Ser Ser Pro Asp Hi s
L 8,ePhes G404 775 780 ctt ccg att cca aac tgg gag cac
agg-gagiaac cct gag act gaa gaa 2400 Leu Pro Ile Pro
Asn Trp GQu Hs Lys GQu Asn Pro GQu Thr Au Gu 785
79®07962,800 gat gtt ggg cca gtt gtt cag cac atc tat
gy -€éte2aga aac aat ggt 2448 Asp Val Ay Pro Val Val
Gn Hs lle Tyr Au Leu Arg Asn Asn Ay 805 810 815
ta agt tca ttc agc aag gca atg ctc cat ctt cag tgg

t C 24 Pro Ser Ser Phe Ser Lys Ala Met Leu
%‘.Cts‘?n %b"%?%f%% ro Tyr Lys 820 825 830 tat eat sat
@gac act ctg ttg tat atcctt cat tat gat att gat gga
2644 \\ LA- SRVOA217497v(Ol\ 59419. 010100 6 Tyr Asn Asn
Psh Thr Leu Leu Tyr Ile Leu Hs Tyr Asp Ile Asp Ay
B3% 8405845 cca atg aac tgc act tca gat atg gag atc
aac cct ttg aga att aag 2592

misc feature
(10)..{10)
Xaa can be any naturally cccurring amino acid

1

Asp Thr Pro Lys Leu Glu Ile Ala Gly Xaa Phe Lys Asp Leu

1

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

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

<400>

5 16

2

" 14

PRT
Vero cells

misc_feature
(10)..{10) .
Xaa can be any naturally occurring amino acid

2

Ser Ile Pro Lys Leu Glu Ile Ala Gly Xaa Phe Lys Asp Leu

1

1<210>
<211i>
<212>

5 . 10

3
20
PRT

WLA-SRV(1\217497v01\59419.010100 1



Pro Met Asn Cys Thr Ser Asp Met GQu Ile Asn Pro Leu
Arg Il e Lys 850 855 860 atc tca tct ttg caa aca act
gas aag aat gac acg gtt gcc ggg caa 2640 |ie Ser Ser
Leu Gn Thr Thr u Lys Asn Asp Thr Val Ala Ay Gn
865 870 875 880 ggt gag cgg gac cat ctc ate act aag
cgg gat ctt gcc ctc agt gaa 2688 Ay Au Arg Asp His
<213> kewh kLkeisThr Lys Arg Asp Leu Ala Lou Ser Glu 885 890
895 gga gat att cac act ttg ggt tgt gga gtt get cag
<400> Bgc ttg aag att 2736 Gly Asp Ile His Thr Leu Ay Cys
Gy Val Ala Gn Cys Leu Lys Ile 900 905 910 gtc tgc
Met Tyrcake §et Bygolevglld tda dav GlgaGlhydsaakroagis gga Aabc ttg
1 tac 2784 Val Cys Gn Val® Ay Arg Leu Asp5Arg Gy Lys
Ser Ala Ile Lou Tyr 915 920 925 gta aag tca tta ctg
Metlgstﬂﬂ: ¢t gag act ttt atg aat aaa gaa aat cag 2832 Val
Lys r Leu Leu Trp Thr Au Thr Phe Met Asn Lys Qu
Asn A n 930 935 940 aat cat too tat tct ctg aag tcg
tot get tca ttt aat gtc ata gag 2880. Asn Hi s Ser Tyr
<210> ®er Leu Lys Ser Ser Ala Ser Phe Asn Val Ile GQu 945
<2ll> B0 955 960 ttt cct tat aag aat ctt cca att gag gat
<21z> BRT acc aac tcc aca ttg 2928 Phe Pro Tyr Lys Asn Lou
<213> 8 FSA u Asp Ile Thr Asn Her Thr Lou 965 970 975
tt acc act aat gtc acc tgg ggc att cag cca gcg ccc
atg cct gtg 2976 Val Thr Thr Asn Val Thr Trp Ay lle
val val @} B60 24, 81:Br 9, MeL: REQ M3l 11986,98R:990 &Lt gt g tgg
1 gtg atesatt tta gca gtt i@ta gca gga ttg tgg cta ctg
3024 Pro Val Trp Val Ile lle Leu Ala Val Leu Ala Ay
Leu Leu Lou Leu 995 1000 1005 get gtt ttg gta ttt gta
Leu Leugtly $%%c agg atg ggc ttt ttt aaa cgg 3069 Al a Val Leu
Val #he val Met Tyr Arg Met Gy Phe Phe Lys Arg

<400>

<210> 5

<21i> 20

<212> PRT

<213> Vero cells

<400> 5

Gln Gly Gln Leu Ile Ser Asp Gln Val Ala Glu Ile Ile Ser Lys Tyr
1 5 10 15

Asp Pro Asn Val
20

<210> @

<211> 4

' <212> PRT

<213> Synthetic peptide

- <400> 6
Arg Phe Asp Ser

1

<210> 7
" <211> 5
<Z212> PRT
<213> Synthetic peptide

WLA-SRVG1\217497v01\59419.010100 2



<400>

1010 1015 1020 gtc egg cca cct caa gaa gaa caa gaa agg
gag cag ctt caa cct 3114 Val Arg Pro Pro Gn QQu Qu
Gn Ju Arg Gu Gn Leu Gn Pro 1025 1030 1035 cat gaa
aat ggt gaa gga aac tca gaa act taa 3147 H's G n Asn
Gy Qu Ay Asn Her Gn Thr 1040 1045 <210> 9

\\ LA- SRVO \ 217497v01\ 59419. 010100 7 <211> 1048 <212>
PRT <213> Honmo Sapi ens <400> 9 Met Ala Phe Pro Pro
Arg Arg Arg Leu Arg Leu Gy Pro Arg Ay Leu 1 5 10 15
Pro Leu Leu Leu Ser Ay Leu Leu Leu Pro Leu CysArg Al a

Gly 2ArgPhey Asp 20 25 30 Leu Asp Val Asp Ser Pro Ala A u Tyr

1

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

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

<400>

Ser Ay Pro Qu Ay Ser Tyr 35 40 45 Phe Gy Phe Al a
Val Asp Phe Phe Val Pro Ser Ala Ser Ser Arg Met 50 55
60 Phe Leu Leu Val Ay Ala Pro Lys Ala Asn Thr Thr
'%Pro Ay Ile 65 70 75 80 Val Qu dy Gy dn Val
gl Lys Cys Asp Trp Ser Ser Thr Arg Arg 85 90 95 Cys
1 Bridl.e Au Phe Asp Ala Thr Ay Asn Arg Asp Tyr
Ala Lys 100 105 110 Asp Asp Pro Leu @ u Phe Lys Ser
Hs An Trp Phe Ay Ala Ser Val 115 120 125 Arg Ser
Lys A n Asp Lys Ile Leu Ala Cys Ala Pro Leu Tyr Hi s

TPH 130 135 140
{1)..(3144)
Sequence coding for integrin alpha V subunit

8

atg gct ttt ccg ccg ¢gyg cga cgg ctg cge cte ggt cce cge gge cto ) 48
Met Ala Phe Pro Fro Arg Arg Arg Leu Arg Leu Gly Pro Arg Gly Leu

1

5 10 15

¢ccg ottt ctt cte teg gga cte ctg ¢ta cct ctg tge cge goe tte aac 8¢
Pro Leu Leu Leu Ser Gly Leu Leu Leu Pro TLeu Cys Arg Ala Phe Asn

20 25 30

cta gac gtg gac agt cct gece gag tac tct gge ccc gag gga aght tac 144
Leu Asp Val Asp Ser Pro Ala Glu Tyr Ser Gly Pro Glu Gly Ser Tyr

35 40 45

ttc ggc ttc gce gtg gat tte tte gtg cce age geg tet tec cgg atg 192
Phe Gly Phe Ala Val Asp Phe Phe Val Pro Ser Ala Ser Ser Arg Met

55 60

ttt ctt cte gtg gga gct coc aaa gea aac acc ace cag ccht ggg att 240
Phe Leu Leu Val Gly Ala Pro Lys Ala Asn Thr Thr Gln Pro Gly Tle

65

10 75 80

gtg gaa gga ggg cag gtc ctc aaa tgt gac tgg tet tet ace cge cgg 288
Val Glu Gly Gly Gln Val Leu Lys Cys Asp Trp Ser Ser Thr Arg Arg

85 90 95

tge cag cca att gaa ttt gat gca aca ggc aat aga gat tat goc aag " 336
Cys Gln Pro Tle Glu Phe Asp Ala Thr Gly Asn Arg Asp Tyr Ala Lys

100 105 110

-gat gat cca titg gaa ttt aag tcc cat cag tgg ttt gga gca tct gtg 384
Asp Asp Pro Leu Glu Phe Lys Ser His Gin Trp Phe Gly Ala Ser Val

115 120 125

agg tcg aaa cag gat aaa att ttg gec tgt gee ceca ttg tac cat tgg 432
Arg Ser Lys Gln Asp Lys Ile Leu Ala Cys Ala Pro Leu Tyr His Txp
130 135 140

aga act gag atg aaa cag gag cga gag cct gtt gga aca tge ttt ctt 480
Arg Thr Glu Met Lys Gln Glu Arg Glu Pro Val Giy Thr Cys Phe Leun '

WLA-SRVO01\217497v01\59419.010100 3



145

caa
Gln

att
Tle

ttt
Phe

tgg
Trp

tac
Tyr
225

cgg
Arg

gect
Ala

gtt
Val

aag
Lys

tat
Tyr
305

gca

Ala

ggc
Gly

tca
Ser

- Ccgg
Arg

Arg Thr Gu Met Lys An QQu Arg Gu Pro Val Ay Thr
Cys Phe Leu 145 150 155 160 dn Asp Ay Thr Lys Thr
Val Qu Tyr Ala Pro Cys Arg Ser A n Asp 165 170 175
Ile Asp Ala Asp Ay G n Ay Phe Cys Gn Ay Ay Phe
Ser Ile Asp 180 185 190 Phe Thr Lys Ala Asp Arg Val
Leu Leu Ay Ay Pro @Ay Ser Phe Tyr 195 200 205
\'\ LA- SRVOI1\ 21,7/497v01\ 59419 qég)loo 8 Trp Adn @y An
Leu Ile Ser Asp @ n Val nille Val Ser ]Ly 210
gat2§Ba 220 BYr a ASBtPIRgASH y@l cEYTegBCical L& L¥s Jh¥r Asnszg
AspAshy GhA dyeuTAl aalllmu R25a230r2 35524 sér @;lfﬂ'H‘spAl a dn
Ala Ile Bie Asp Asp Ser Tyr Lou Ay Tyr $es Val 245
250 255 Ala Val Gy Asp Phe Asn Ay Asp Ay Ile Asp
gatAgpt PRE 9l CWepIGEFt PEOST6TIRAOVEIC P aAF aAI a Al a’e

Aspaft q_léu“@ FLRvEReVElE T GLY Slryibeas S275 280
285 ys Asn Met Ser ‘Sér Leu Tyr Asn Thr GIy Au
actGaQa t Aead 8:220:29% 300 5o IYL R % vak,,

sl el e Byt ihassho o
32@5 AI a p VaI RPhe || Al a cg Lou Phe *Met Asp

Arg Ay Ser Asp 325 330 335 dy Lys Lou dn Gu Val
caaQyyt G Val atSetcd/aht Ser feuo@ adrgcAbiar £384@a3d45 35072
Glnggky @iy LAY pllPhéeGhar Thr Wr Aly SlheileAdrl 6y IPhe G u
210val Phe Ala 335360 365 Arg PRB Ay Ser Ala lle Ala

75 380
gacP(r:cg) LOU gcytaésggc agc aag tatnaé:sgagc}{ala?’?% gca act 720
Asp Pro Asn Val Tyr Ser Ile Lys Tyx Asn Asn Gln Leu Ala Thr

230 235 240
act gca caa get att ttt gat gac age tat ttg ggt tat tect gtg 768
Thr Ala Gln Ala Ile Phe Asp Asp Ser Tyr Leu Gly Tyr Ser Val

245 250 255
gte gga gat ttc aat ggt gat ggc ata gat gac ttt gtt tca gga Ble
Val Gly Asp Phe Asn Gly BAsp Gly Ile Asp Asp Phe Val Ser Gly
260 265 270
cca aga geca gca agg act ttg gga atg gtt tat att tat gat ggg 864
Pro Arg Ala Ala Arg Thr Leu Gly Met Val Tyr Ile Tyr Asp Gly
2775 280 285

aac atg tcec tTee tta tac aat ttt act gge gag cag atg get gea 912
Asn Met Ser Ser Leu Tyr Asn Phe Thr Gly Glu Gln Met Ala Ala
290 295 300
ttc gga ttt tet gta get gec act gac att aat gga gat gat tat 960
Phe Gly Phe Ser Val Ala Ala Thr Asp Ile Asn Gly Asp Asp Tyr

310 315 320
gat gtg ttt atf gga gca cct cte tte atg.gat cgt ggc tct gat 1008
Asp Val Phe Ile Gly Ala Pro Leu Phe Met Asp Arg Gly Ser Asp

325 ' 330 335
aaa ctc caa gag gty ggg cag gtc teca gtg tct cta cag aga get 1056
Lys Leu Gln Glu Val Gly Gln Val Ser Val Ser Leu Gln Arg Ala
340 345 350
gga gac ttc cag acg aca aag ctg aat gga ttt gag gte ttt geca 1104
Gly Asp Phe Gln Thr Thr Lys Leu Asn Gly Phe Glu Val Phe Ala '
355 360 365

ttt ggc agt gec ata get cet ttg gga gat cotg gac cag gat ggt 1152
Phe Gly Ser Ala Ile Ala Pro Leu Gly Asp Leu Asp Gln Asp Gly
370 - 375 ' 380

WLA-SRVOE217497v01\59419.010100 : ’ . 4



tic
Phe
385

gga
Gly

cca
Pro

agc
Ser

tat
Tyr

tac
Tyr
465

cct
Pro

gct
Ala

ggce
Gly

ttg
Leu

tac
Tyr
545
gga
- Gly

_gaa
Glu

ttyg
- Leu

Phe Asn Asp Ile Ala lle Ala Ala Pro Tyr Ay Ay Qu
Asp Lys Lys 385 390 395 400 dy lle Vval Tyr Ile Phe
Asn Ay Arg Ser Thr Ay Leu Asn Ala Val 405 410 415
Pro Ser G@n lle Leu Qu dy G@n Trp Ala Ala Arg Ser
Met Pro Pro 420 425 430
\\ LA- SRVO1\ 217497v01\ 59419. 010100 9 Ser Phe Ay Tyr
Ser Met Lys Ay Ala Thr Asp Ile Asp Lys Asn Ay 435
aa? 4@t 449 M 2 FY Qc tLgéé Lg@ la%gg ad gt Fé)lgg agay Va|1200
ASFAg@pAJlQ z%ﬂaalié %ﬁﬁa AROT %3 y %ﬁﬁ% dyA@sArg Pro
Val Ile Thr3dal Asn Ala Gyiskeu GQu Val Tyr 40465 470

475 480 Pro Ser Ile Leu Asn @ n Asp Asn Lys Thr Cys
atiSart lely Pcoti@ paThugad8s 490 a495y9cAttay kew gbysytVal See4s

Ileoysl pe BenPhgPsitg yPhe g?% TheFiyykeuAhsn Aég vag00 505

510 Ay 1%s Ay val Leu Ptb Arg Lys Leu A3A Phe G n

Val Gy Leu Leu 515 520 525 Leu Asp Lys Leu Lys Y
tet” Caa Atc ¢ caqg .t t t ¢c a 6
b G el ndle R g BT S5 s sa0

Tyr Qep Arg Ser Pro Sgis H's Ser Lys Asgy, Met Thr Ile

Ser Arg Ay 545 550 555 560 Gy Leu Met Gdn Cys Qu
tttGygic ket dcheatdy aad\galeud Afh gASEtE ducSesa 366 Jpd0 57D344
Phe@ily Phe SargMeAspyd yeylada Thr ARy dlkl spThys Rke ke Met

G'#° Tyr Arg 580 388 590 Lou Asp T445 Arg Thr Ala Al a
e As?gc Thr ThrgGI yg L%utGl n Pr ogl I eaLeua 595 600 605 @335512
Prz(%%p 2% ?nggl?fgaﬁg g?;ev;s%rgsérggqiﬁ %fl:? E@ES H

45010

5 460
agg gcc aga cca gtt atc act gta aat get ggt ctt gaa gtg tac 1440
Arg Ala Arg Pro Val Ile Thr Val Asn Ala Gly Leu Glu Val Tyr
- 470 475 480
agc att tta zat caa gac aat aaa acc tge tca ctg cect gga aca 1488
Ser lle Leu Asn Gln Asp Asn Lys Thr Cys Ser Leu Pro Gly Thr
485 490 495
ctc aaa gtt tce tgt ttt aat gtt agg tte tge tta aag goa gat 1536
Leu Lys Val Ser Cys Phe Asn Val Arg Phe Cys Leu Lys Ala Asp
500 505 510
aaa gga gta ctt ccc agg aaa ctt aat ttc cag gtg gaa ctt ctt 1584
Lys Gly Val Leu Prc Arg Lys Leu Asn Phe Gln Val Glu Leu Leu
515 520 525
gat aaa ctc aag caa aag gga gca att cga cga geca ctg ttt cte 1632
Asp Lys Leu Lys Gln Lys Gly Ala Ile Arg Arg Ala Leu Phe Leu
530 535 540
agc agg tcc cca agt cac fLcc aag aac atg act att tca agg ggg 1680
Ser Arg Ser Pro Ser His Ser Lys Asn Met Thr Ile Ser Arg Gly
550 555 560
ctyg atg cag tgt gag gaa ttg ata gcg tat ctg cgg gat gaa tet 1728
Leu Met Gln Cys Glu Glu Leu Ile Ala Tyr Leu Arg Asp Glu Ser
565 570 575
ttt aga gac aaa ctc act cca att act att ttt atg gaa tat cgg 1776
Phe Arg Asp Lys Leu Thr Pro Ile Thr Ile Phe Met Giu Tyr Arg
580 585 590
gat tat aga aca gct get gat aca aca gge ttg caa ccc att ctt 1824
Asp 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

ctce
Leu

aac
Asn

caa
Gln
705

act

Thr

atg
Met

Tttt
Phe

tta
Leu

ctt
Leu
785

gat
Asp

ceca
Pro

" tat

Asp Cys Ay G n Asp Asn Val Cys Lys Pro Lys Leu Qu
Val Ser Val 625 630 635 640 Asp Ser Asp G n Lys Lys
Ile Tyr Ile Ay Asp Asp Asn Pro Leu Thr 645 650 655
Leu Ile Val Lys Ala G n Asn An Ay Gn Ay Ala Tyr
Gu Ala Gn \\LA SRVO1\217497v01\ 59419. 010100 10 660
665 670 Leu Ile Val Ser Ile Pro Leu Gln Ala Asp Phe
cool 1€ Gy al AL A0 O3 OR0DBG S fon il Lo,
Sobe ALD boLsSers B i 690 695
Val CysoAsp Leu Gly Asn Pro

610700 G n Thr Arg:4d n Val
Met Lys Ala Ay 705 710 715 720 Thr G n Leu Leu Al a

tgtGhyt bea dArgePhetSept Vel Hics afd rt@ quaSetc Gt gE25 730920
Cys78L G%tASASFnTM@l Ser Wal PioyyPheuslpy Velu S& valll e G n
Ser Ser Asnfi%u 740 745 75@35Phe Asp Lys Valé48er Pro
Her H| S, Lys Leu Al a VaI 755 760 765

Val
agt 3 aﬂﬁ (G at agl ac 9 o As 568
Serf A Rt Shl 1y ?% A
&

ro p Gu
HlsLysGIuAsnProGIu GIuGIu 785 0795800

attASE Yad JckYcddr @atVaha @@k &angdll Scbl@cTyda Gt dagu Argoie
IleAgal Ag AGhYG1I80BsBEDn &S GIFr 615ala Seir Phe abercibys Al a
Met EBW His Leu A n Ta6p Pro Tyr Lys 820 825 830 Tyr
Asn Asn Asn Thr Leu Leu Tyr lle Leu Hs Tyr Asp Ile
ate g atB3iragaty 8a% I°Pr & IMVEEC ASH WPsIThetSeraAsp A
ﬂeci F? A8 B BTLE AT fHPePfﬁ/gl%éggYs%%l gob Are

aat gaa gcc tta gca aga ctt tcec tgt gea ttt aag aca gaa aac 2112
Asn Glu Ala Leu Ala Arg Leu Ser Cys Ala Phe Lys Thr Glu Asn
690 695 700
act cge 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 gect ggt ctt cgt ttc agt gtg cac cag cag teca 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 ttt gac tta caa atc caa age tea 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 tet cac aaa gtt gat ctt get gtt 2304
Asp Lys Val Ser Pro Val Val Ser His Lys Val Asp Leu Ala Val
755 760 765

gcet gea gtt gag ata aga gga gte teg agt cct gat cat ate ttt 2352
Ala Ala Val Glu Ile Arg Gly Val Ser Ser Pro Asp His Ile Phe
770 775 780
ccg att cca aac tgg gag cac aag gag aac cct gag act gaa gaa 2400
Fro Ile Pro Asn Trp Glu His Lys Glu Asn Pro Glu Thr Glu Glu

790 795 goo
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 tte agc aag gca atg ctc 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

WLA-SRV01\217497v01159419.010100 : 6



Ile Her Her Leu A n Thr Thr A u Lys Asn Asp Thr Val
Ala dy @n 865 870 875 880 Gy Gu Arg Asp His Leu
Ile Thr Lys Arg Asp Leu Ala Leu Her d u 885 890 895
\\ LA- SRVO \ 217497v01\ 59419. 010100 11 dy Asp Ile His
Thr Leu Ay Cys Gy Val Ala Gn Cys Leu Lys Ile 900
905 910 Val C,ys dn Val Gly Arg Leu Asp Arg Ay Lys

S Leu Leu
Tyr Asn gén I@'Il eL eHe yIr I\)als S A Ifé/%s Gg
Y 2 Thi & uTh T é,ﬁpAsn P %%0 935
940 Asn Hi s Ser Tyr Ser Leu Lys Ser Ser Ala Ser Phe
cca atgAsdt Yot dckecdd Yat M5 502802522960 (Rhed¥ ardubglys Asn
Pro MetlLBsh Ppo Thiresdd Bssptldie Thy adsmrSereuThfy Les 1965 970
850975 Val Thr ThRE5 Asn Val Thr Tregody Ile Gn Pro Al a
Pro Met Pro vVal 980 985 990 Pro Val Trp Val Ile lle
atc tea) ki AF@ oval aq_aeacwgaaefy EUIRRGCE S tLERF 999524000 2005
gég Serpfer Va GIE@u[b7 al b pfeu Ve A AE/ FEArG IV &y Glbﬁe Phe
Lys Arg 10101015 1020 Val °Ag Pro Pro @ nu Qu
ggt gag%gﬂ; %{1 CAEg:tg ytcgagt Lclec\B gng %t&]gg%chtog é% S HI %663
cly c1u@ 16k Vi, HleGTMr h1a 204 >
10 <211>as§2367 <212> 9@21 Hono Sapi ess <220>
<221> CDS
gga gat att cac act ttg ggt tgt gga gtt got cag tge ttg zag att 2736
Gly Asp Ile His Thr Leu Gly Cys Gly Val Ala Gln Cys Leu Lys Ile
900 905 91¢
gte tge caa gtt ggg aga tta gac aga gga aag agt geca ate ttg tac 2784
Val Cys Gln Val Gly Arg Leu Asp Arg Gly Lys Ser Ala Tle Leu Tyr
915 920 925
gta aag tca tta ctg tgg act gag act ttt atg aat aaa gaa aat cag 2832
Val Lys Ser Leu Leu Trp Thr Glu Thr Phe Met Asn Lys Glu Asn Gln
930 935 9490
aat cat tece tat tect ctg aag tcg tet got teca ttt aat gte ata gag 2880
Asn His Ser Tyr Ser Leu Lys Ser Ser Ala Ser Phe ZAsn Val Ile Glu
945 950 955 960
Lttt cct tat aag aat ctt cca att gag gat atc acc aac tcc aca ttg 2928
Phe Pro Tyr Lys Asn Leu Pro Ile Glu Asp Ile Thr Asn Ser Thr Leu
965 970 975
gtt acc act aat gtc acc tgg gge att cag cca geg cec atg cet gtg 2976
Val Thr Thr Asn Val Thr Trp Gly Ile Gln Pro Ala Pro Met Pro Val
980 985 930
cct gtg tgg gtg atc att tta gea gtt cta gea gga ttg ttg cta ctg 3024
Pro Val Trp Val Tle Ile Leu Ala Val Leu Ala Gly Leu Leu Leu Leu
: 995 1000 1005
get gttt ttg gta ttt gta atg tac agg atg ggco ttt ttt aaa cgg 3062
Ala Val Leu Val Phe Val Met Tyr Arg Met Gly Phe Phe Lys Arg
1010 1015 10290
" gtc ¢gg cca cct caa gaa gaa caa gaa agg gag cag ctt caa cct 3114
Val Arg Pro Pro Gln Glu Glu Gln Glu Arg Glu Gln Leu Gln Pro
1025 1030 1035
cat gaa aat ggt gaa gga aac tca gaa act taa _ 3147
His Glu Asn Gly Glu Gly Asn Ser Glu Thr
1040 : 1045

<21C> 9

WLA-SRV011217497v01159419.010100 . 7



<211>
<212>
<213>

<4Q0>

<222> (1)..(2364) <223> Sequence coding for integrin
beta 3 subunit <400> 10 atg cga gcg cgg ccg cgg ccc
cgg ccg ctc tgg gcg act gtg ctggcg 48 Mt Arg Ala Arg
Pro Arg Pro Arg Pro Leu Trp Ala Thr Val Leu Ala 1 5 10
15 \\LA-SRVO\ 217497v01\ 59419. 010100 12 ctg ggg gcg
ctg gcg ggc gtt ggc gta gga ggg ccc aac atc tgt acc 96
Lews Gy Ala Leu Ala Gy Val Gy Val Ay Gy Pro Asn
ke Cys Thr 20 25 30 acg cgs ggt gtg ago tee tgc cag
@afb sgpidilsg got gtg ago ccc atg 144 Thr Arg Gy Val
Ser Ser Cys G n Gn Cys Leu Ala Val Ser Pro Met 35 40
45 tgt gcc tgg tge tct gat gag gcc ctg cot etg ggc tca
cot cgc tgt 192 Cys Ala Trp Cys Ser Asp Qu Ala Leu

Met RlapPe Peedy St APF drarguCey 56u 5ByeRroghrs 6ly aag gag

aat etg ttg aag gat aac t4t gcc cca gaa tée atc 240
Asp Leu Lys G u Asn Leu Leu Lys Asp Asn Cys Ala Pro

Pro Leuq,é'h §Ql§ SlelreGl@sL;p LZ§ L%g Plg)ag.elﬂ t(ﬁs'c&r%zlg%g Pgt&s ag goo

Cgs gha cta gag gac agg coo ctc ago he Pro
Val Ser Gu Ala Arg Val Leu Qu Asp Arg Pro Leu Ser 85

90 95 gac aag ggc tot gga gac agc tee cag gtc act caa

Leu Aspg¥al age ScooPmwadld86u TAspsdryslE@ryoSamn @w séspyber Ser
a

 Val Thr An V4P Ser Pro Gn 100 105 110 agg att
gca ctc cgg ctc cgg cca gat gat tog aag sat ttc tee

Arg Leu Arg Pro Asp Asp S
o i JE0 oL PR AR A8 B ten e

gag gat tac cot gtg gac atc tac tac ttg atg 432 dn.
Val Arg Gn Val Qu Asp Tyr Pro Val Asp lle Tyr Tyr

Phe Leullgth Wt c13(m1b38rcdl40s Rla Asn Thr Thr Gin Pro Gly Ile

65

70 75 80

Val Glu Gly Gly Gln Val Leu Lys Cys Asp Trp Ser Ser Thr Arg Arg

85 90 95

Cys Gln Pro Ile Glu Phe Asp Ala Thr Gly Asn Arg Asp Tyr Ala Lys

100 105 110

Asp Asp Pro Leu Glu Phe Lys Ser His Gln Trp Phe Gly Ala Sexr Val

115 120 125

Arg Ser Lys Gln Asp Lys Ile Leu Ala Cys Ala Pro Leu Tyr His Trp
130 135 140

- Arg Thr Glu Met Lys Gln Glu Arg Glu Pro Val Gly Thr- Cys Phe Leu

. 145

150 155 160

Gln Asp Gly Thr Lys Thr Val Glu Tyr Ala Pro Cys Arg Ser Gln Asp

165 170 175

Ile Asp Ala Asp Gly Gln Gly Phe Cys Gln Gly Gly Phe Ser Tle Asp

180 _ 185 190

Phe Thr Lys Ala Asp Arg Val Leu Leu Gly Gly Pro Gly Ser Phe Tyr

195 200 S 205

WLA-SRVO1I\217497v01159419.010100 . 8



gac ctg tot tac tee atg aag gat gat ctg tgg ago atc
cag aac ctg 480 Asp Leu Ser Tyr Ser Met Lys Asp Asp
Leu Trp Ser Ile Gn Asn Leu 145 150 155 160 ggt acc
aag ctg gcc acc cag atg cga aag ctc acc agt aac ctg
cgg 528 Gy Thr Lys Leu Ala ThrGn Met Arg Lys Leu
Thr Ser Asn Leu Arg 165 170 175 att ggc ttc ggg gca
ttt gtg gac aag cct gtg tca cca tac atg tat 576 Ile
Trp GlnGb‘_Yy fPhe }ﬁuYIfM @ePh&%pVﬁl %EpAhrysGlBr @,evaa!al %@f LF;/rso Tyr
21cMet Tyr 180 1851490 atc tcc ccaocca gag gee ctc gaa
aac ccc tgc tat gat atg aag acc 624 Ile Ser Pro Pro
GQu Ala Leu Gu Asn Pro Cys Tyr Asp Met Lys Thr 195
Tyr AspBr 293 ‘@écTﬁtrgémt tlgeclee Biny At thsggelnt he dda Bac gt g
225 ¢tg acg cta?¥ct gac 672 ThP3%ys Leu Pro Met24Phe dy
Tyr Lys His Val Leu Thr Leu Thr Asp 210 215 220 cag
g c.it a f gtg
e T A T he VAT R o o b A e S WV OLs
Lys @ n Ser Val Ser Arg 225 230 235 240 '
\'\ LA- SRVO1\ 217497v01\ 59419. 010100 13 aac cga gat gcc
Ala Valcély @ap RpgtAgg6ly tibp guly TecAat GsatBheCBgl get caga 768
Asn Af¢ Asp Ala Pro @t GlyGly Phe Asp’@l a lle Met An
Ala Thr 245 250 255 gte tgt gat gaa aag att ggc tgg

t gat. gca tcc cac ttg. c Cys _Asp Qu

var exof A7 AR Boiniee A% tp R B3 o ol by 260
265 270 gtg ttt acc act gat gcc aag act cat ata gca
ttg gac gga agg ctg 864 Val Phe Thr Thr Asp Al a Lys

Lys AsnThit Bks skkenefl ayd asn Asp Grychy @1heaun2ds 280 2285 gca
2%0ggc att gtc cagoscct aat gac gggocag tgt cat gtt ggt
agt gac 912 Ala Gy lle Val An Pro Asn Asp Ay dn

_ %/ I—Ls Val Ser Asp 290 295 300
Tyr Phe Gly Phe Ser Val la Ala Thr Asp Ile Asn Gly Asp Asp Tyr
305 310 315 320

Ala Asp Val Phe Ile Gly Ala Pro Leu Phe Met Asp Arg Gly Ser Asp
325 ' 330 335

Gly Lys Leu Gln Glu Val Gly Gln Val Ser Val Ser Leu Gln Arg Ala
340 345 350

Ser Gly Asp Phe Gln Thr Thr Lys Leun Asn Gly Phe Glu Val Phe Ala
355 360 365

Arg Phe Gly Ser Ala Ile Ala Pro Leu Gly Asp Leu Asp Gln Asp Gly
370 375 380

Phe Asn Asp Ile Ala Ile Ala Ala Pro Tyr Gly Gly Glu Asp Lys Lys
385 390 395 400

Gly Ile Val Tyr Ile Phe Asn Gly Arg Ser Thr Gly Leu Asn Ala Val
405 410 415

Pro Ser Gln Ile Teu Glu Gly Gln Trp Ala Ala Arg Ser Met Pro Pro
' 420 ' 425 430

WILA-SRV011217497v01159419.010100 ' 9



Ser

Tyr

Tyr

465

Pro

Ala

Gly

Leu

Tyr-

545

Gly

Glu

Leu

Asn

. Asp

625

Asp

- Leu

aat cat tac tct gcc tcc act acc atg gat tat ccc tct
ttg ggg ctg 960 Asn His Tyr Ser Ala Ser Thr Thr Met
Asp Tyr Pro Ser Leu Ay Leu 305 310 315 320 atg act
gag aag cta tcc cag aaa aac atc aat ttg atc ttt gca
gtg 1008 Met Thr GQu Lys Lou Ser A n Lys Asn Ile Asn
Leu Ile Phe Ala Val 325 330 335 act gaa aat gta gtc

t t at t .gag.ctgc atc cca 1056 Thr
B R TR ALT L s e AR S
Ile Pro 340 345 350 g9ggg acc aca gtt ggg gtt ctg tcc
atg gat tcc agc aat gtc ctc cag 1104 dy Thr Thr Val
rrGhyp Vah leuvBeclietaAse Sef vEErRsAArgVAala teal@en 355 360
45865 ctc att gt#sgpat get tat gggsaaa atc cgt tct aaa
gta gag ctg gaa 1152 Leu Ile Val Asp Ala Tyr Ay Lys
Ile Arg Ser Lys Val GQu Leu Ju 370 375 380 gtg cagt
Argyate &8 Tt Viadlgdg Tt g bt Agg FL¥ et dat ngc acc
tgc 1200 Va Arg Asp Leu PG u Gu Leu SéF Lou Ser
Phe Asn Ala Thr Cys 385 390 395 400 c tc aac aat gag
ser0tCe Akt 6L GORsE WEnaRG et C%QtSth]Qzug% gi¢ raag 1248
Leu Asn s4sn G u Val Ile B y Lou Lys %Hes Cys Met
Gy Leu Lys 405 410 415 a tt gga gac acg gtg agc ttc
agc att gag gcc aag gtg cgs ggc tgt 1296 T le dyAsp
LeuThys Yal 55&rCiphBhasden |Vad B P &vEyisuvas Ay A6y Cys
420 43% 430 ccc cag Yag aag gag aag ™% ttt acc ata
aag ccc gtg ggc ttc aag 1344 Pro Gdn du Lys Au Lys
Lyssgfy EfQ? L-ganJJol' grd‘i?s Fﬂeg Zyqu Pg% )élzl‘?r{%ll‘é,l% ﬂgh,s Léé'o 445
gegs agc ctg atc gtsegcag gtc acc ttdzsgat tgt gac tgt
gcc tgc cag 1392 Asp Ser Leu Ile vVal An Val Thr Phe
Asp Cys Asp Cys Ala Cys A n 450 455 460 (j cc caa get
Aspgher éet lgatGlagbyTaly dget e aac Asatrlggiecuadlte ggg acc
53071440 535 540

Ser Arg Ser Pro Ser His Ser Lys Asn Met Thr Ile Ser Arg Gly
550 555 560

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

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

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

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

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

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

Ile Val Lys Ala Gln Asn Gln Gly Glu Gly Ala Tyr Glu Ala Glu

WLA-SRV011217497v01159419.0101 00 _ ' 10



\\ 1, A-SRVQO1\ 217497v01\ 59419. 010100 14 Ala G n Ala GQu
Hs Arg Cys Asn Asn Gy Asn Ay Thr 465

Pro

470
ggc
Arg

t gt
gac

Pro
gag

Asn
475
tgg
Cys
gag
gaa

Her
gat

Her
480
ctg
Ay
tgc
tgc
Gn
cag

ttt gag tgt ggg gta tgc cgt tgt ggg cct
gga tcc cag 1488 Phe Au Cys Gy Val Cys
Pro Ay Trp Leu Ay Her An 485 490 495
tca gag gag gac tat cgc cct tcc cag cag
1536 Cysggd u Cys Her G ugfdu Asp Tyr Arg
@n Asp Gu Cys 500 505 510 agc ccc cgg
coo gtc tgc ago cag egg ggc gag tgc ctc

Leu Ilel%84 SeHdile Prry Apg GChRIGE HspGPhe Rre dlgl vy vabeairg@ n Arg

Asn
Gln
705
Thr
Met
Phe
Leu
Leu
785
Pro
Tyr
?ro
Ile

865

. Gly

Asn
620

9

H
r

%\i'}%“t

Her
A

¢

G Au Cys Leu 5¥50520 525 tgt ggidScaa tgt gtc tgc
cac ago agt gac ttt ggc aag atc acg ggc 1632 Cys Ay
s Val Cy
Gl 545 $8e e}
tgt gtc cgc tac aag ggg gag 16
Asp Asp Phe Her Cys Val

Her Asp Phe Gly Lys 1le Thr
?ﬁscAbaaghg gItySgQ}c/r ﬁ}alﬂé Btc tce

§ Lys Tyr Cys A u Cys
Arg Tyr Lys Ay G u 545 550

Thr5hly 860 vaat @it g¢s hep 1GYCcTANsPYTFEo ORY 1.gC A89@14,9t ggg

gac tgc ctgritogt gac 1728 MeisCys Her Ay
Cys Ser Cys Ay Asp Cys Leu Cys Asp 565 570 575 tcc
gac tgg acc ggc tac tac tgc aac tgt acc acg cgt act
Clnghit 4et 24776y St Aag e
Thr Thr 7,3159 Thr Asp Thr
aat ggg ctg ctg tgc agc ggc cgc ggc aag tgt gaa 1824

Hody An

THrL BRy GhprGiryfenfduAsn COys
%%UO 585 590 tgc’atg tcc agc

Asp% M V'E'@rLy'éef’heA%Qp Qe}é (l}ﬁlulfg%lrg@%r'_@r 9&11}/ Léﬁg d y
Lys ©ys G u 595 600 6Q% tgt ggc ago tgdp gtc tgt atc
cag cog ggc tcc tat ggg
Cys Ile Gn Pro

Cys

Val

AspElO BA5 Se;zo?rga@alaéigl
at® ttt aag aaa gda®

Ala

770

Pro

Val

Ser

Asn

Met
850

Ser

Glu

Ala

Tle

Gly

Ser

Asn

835

Asn

KSer

Arg

Val

Pro

Pro

FPhe

820

Asn

Cys

Leu

Asp

tige
t gt

Glu Ile Arg Gly Vval

Asn

Val

805

Ser

Thr

Thr

Gln

His
885

Trp

780

Val

Lys

Leu

Ser

Thr

870

Leu

WLA-SRV011217497v01159419.010100

115

Glu

Gln

Ala

Leu

Asp

855

Thxr

Ile

His

His

Met

Tyr

840

Met

Glu

Thr

Lys

Ile

Leu

825

Tle

Glu

Lys

Lys

gac acc tgt 1872 Cys Gy Her
Ay Ser Tyr Ay Asp Thr Cys
Eeclac dat gorclear bt Vgec tgc
1920 165

Ser Ser Pro Asp His Ile Phe
780

Glu Asn Pro Glu Thr Glu Glu
795 8060

Tyr Glu Leu Arg Asn Asn Gly
810 815

His Leu Gln Trp Pro Tyr Lys
830

Leu His Tyr Asp Ile Asp Gly
845

Ile Asn Pro Leu Arg Ile Lys
860

Asn Asp Thr Val Ala Gly Gln
875 . 880

Arg Asp Leu Ala Leu Ser Glu
890 i - B95

11



Gly
Val
Val
Asn
945
Phe
Val

Pro

Ala

G u Lys Cys Pro Thr Cys Pro Asp Ala Cys Thr Phe Lys
Lys A u Cys 625 630 635 640 gtg gag tgt aag aag ttt
gac cgg gag ccc tac atg acc gaa aat acc 1968 Val du
Cys Lys Lys Phe Asp Arg Gu Pro Tyr Net Thr G u Asn
Thr 645 650 655 t gc aac cgt tac tgc cgt gac gag att
gag tca gtg aaa gag ctt aag 2016 Cys Asn Arg Tyr Cys
Arg Asp Qu Ile Qu Her Val Lys Qu Leu Lys 660 665
670 c lac act ggc aag gat gca gtg aat tgt acc tat aag
nspadle gag Wat L.gAC1LRe4 clASmITRI: GiY dySLASRyAldsVal Asn
Cys Bhe Tyr Lys Asn dos Asp Asp 675 68 685 t gt gtc
gtc aga ttc cag tac tat gaa gat tct agt gga aag tcc
atc 2112 s Val vVal Arg Phe A n Tyr Tyr G u Asp Her
Cysr%}n &Y Qlysiidefey |Pep Arg| AySRYOPe2 249730 1%59419. 010100
18'%90 695 700 ctg“fat gtg gta gaa@?gag cca gag tgt ccc
sag ggc cct gac atc ctg 2160 Lein Tyr Val Val Gu Qu
Lyspgé} gay LgﬁSTr_%r Qh}-xﬁu C%hlé ]ﬁ[eoMé_S %SL'LQ]SLSIHJ ZQ&E’ GZI]IO 715
930720 gtg gtc chgsctc tca gtg at@;ggg gcc att ctg ctc
att ggc ctt gcc 2208 Val Val Leu Leu Ser Val Met Ay
Ala Ile Leu Leu Ile Gly Leu Ala 725 730 735 gcc ctg
Hiscisr dre Segg-aabyveter ¢lec Aliac Sac hatiencad Jae GEgs aaa
gaa 2256 APd Leu Leu Ile TP¥F Lys Leu Leu I1%€9Thr Ile
Hs Asp Arg Lys Qu 740 745 750 ttc get aaa ttt gag

aa ¢ 0Q_a a gaa c_agca gcc 2304 Phe
ero iR P02 Sle B el & A I A0S BR800 asp
Thr Ala 755 760 765 aac aac cca ctg tat aaa gag gcc
acg tct ace ttc acc sat ate acg 2352 Asn Asn Pro Leu
Thr Thr hys Vel urhAl arplbey See dikr pRha:dhrro At bre vihr 770
775 780 tac egg ggc &6t taa 2367 590

Val Trp Val Ile Ile Leu Ala Val Leu Ala Gly Leu Leu Leu Leu
9495 10600 1005

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

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> BSequence coding for integrin beta 3 subunit

<400> 10

‘atg

cga gcg cgg ccg C¢gg cce cgg ccg cte tgg geg act gtg ctg geg T 48

Met Arg Ala Arg Pro Arg Pro Arg Pro Leu Trp Ala Thr Val Leu Ala

5 . 1o C15

WLA-SRV011217497v01159419.010100 i2



ctg
Leu

acg
Thr

tgt
Cys

gac
Asp
65

gag
Glu

gac
Asp

agyg
Arg

caa
Gln

gac
Asp
145

ggt
Gly

att
Tle

atc
Ile

acc
Thr

~cag
Gln
225

Tyr Arg Ay Thr 785 <210> 11 <211> 788 <212> PRT
<213> Hono Sapiens <400> 11 Met Arg Ala Arg Pro Arg
Pro Arg Pro Leu Trp Ala Thr Val Leu Ala 1 5 10 15
Leu Gy Ala Leu Ala Gy Val dy Val Ay Ay Pro Asn
Ile Cys Thr 20 25 30 Thr Arg Gy Val Ser Ser Cys dn
An Cys Leu Ala Val Ser Pro Met 35 40 45 Cys Ala Trp
Cys Ser Asp GQu Ala Leu Pro Leu Ay Ser Pro Arg Cys
ét c ey Je¥ tg aAé lc%H A-a%uaécy§ 1_A%QCASH CM?%
gngfc gseég%@gﬁf%egai %YS?@E %Q, %&Qo I@nUIlFéhggsPFTQrvm Ser
GQu Aba Arg Val Leu @su Asp Arg Pro Lsu Ser 85 90 95
\\ LA- SRVO '\ 217497v01\ 59419. 010100 16 Asp Lys Ay Ser
cgaQar AP 28ertdefodcong Vel Tdwr c@ peValtgHere Proa@n 1004
Ar91‘é)?5' Yi% SAF g5 BYRCAn 1Ea %gL%e@la\rj%lFﬁ% BspMasp Her
Asn Phe Her I8 115 120 125 n Val Arg G n Val

VaI lle Tyt Jyr_Leu Met 130 135
gcc <p t-l(;¥r at % i ca l{ 152
mﬁ% cfen tett i St K B et io e
n Asn 0515 145 150 155 16 Leu Al a
Thr A@n Met Arg Lys Leu Thr Her Asn Leu Arg 165 170

ctglatly gdd @ad atgPhiey Ghy dAk aaakRhegtVakc Asp dapscdyr atdal Serqo

Leu Pyus ¢yu AgptLefykeu Lys Asp Asn Cys Ala Pro Glu Ser Ile
70 75 80

ttc cca gtg agt gag gcc cga gta cta gag gac agg ccc cte age 288
Phe Pro Val Ser Glu Ala Arg Val Leu Glu Asp Arg Pro Leu Ser
85 ap 95

aag ggc tet gga gac age tec cag gtc act caa gte agt cec cag 336
Lys Gly Ser Gly Asp Ser Ser Gin Val Thr Gln Val Ser Pro Gln
100 105 110

att gca ctc cgg ctc cgg cca gat gat tcg aag aat ttc tec atce 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 agc atc 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 acc agt aac ctg cgg 528
Thr Lys Leu Ala Thr Gln Met Arg Lys Leu Thr Ser Asn Leu Arg
165 176 175

ggc ttce ggg gca ttt gtg gac aag cct gtg teca cca tac atg tat 576
Gly Phe Gly Ala Phe Val Asp Lys Pro Val Ser Pro Tyr Met Tyr
180 185 130

ttc cca cca gag gce cte 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 cec atg ttt gge 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 cge ttc aat gag gaa gtg aag aag cag agt gtg tca cgg 720
Val Thr Arg Phe Asn Glu Glu Val Lys Lys Gln Ser Val Ser Arg
230 235 ' 240

WLA-SRV01\217497v01159419.010100 13



aac
Asn

gtc
Val

gtg
Val

gca
Ala

aat
Asn
305

atg
Met

act
Thr

999
Gly

ctc
Leu

gty
Val
385

cte
IJeu

att
ITle

cce
Pro

gac

A sp

‘gac

180 185 190 Ile Her Pro Pro Qu Ala Leu Gu Asn Pro
Cys Tyr Asp Met Lys Thr 195 200 205 Thr Cys Leu Pro
Met Phe Gy Tyr Lys His Val Lou Thr Leu Thr Asp 210
215 220 d@n Val Thr Arg Phe Asn Gu G u Val Lys Lys
G@n Her Val Her Arg 225 230 235 240 Asn Arg Asp Al a
Pro Qu Ay Ay Phe Asp Ala lle Met A n Ala Thr 245
cga2 68 cc¥ada P t@cUgdy §cd a8 Aryy P4 QSN Assg
AggAA@g} Eﬂ?éﬁ Hﬂb%hﬁiggy P&@Ogé%ﬁgliﬁ@e\fﬁ?g @.ﬁggﬁhﬁ‘h;hr Asp
Ala Lys ZFhr His Ile Ala &ou Asp Ay Arg beu 275 280
285 Ala @y Ille vVal @dn Pro Asn Asp Ay @ n Cys His
COT\VERT GRY APBratASBIR909 295 JU09aAgRa Hics T tHerctAl a Hefle
CYsThi g&z et LA PLTYFP Brg 498y Ao dlE SerLidly 1305810 315
320 “YX LA- SRVO \ 21749901\ 59419. 010100/ ™17 Ma\tAI Thr IGlu
tttl—é/é: Eg‘y A cg Qa th '%%@ %fae rt]:tLe%cl | ea Phec a Va 864
Phe 38R 38R0 ;%gil-ghiygémr Ash Mal gl%;'Le%@gﬁ '-%:C‘Llé;1 LE” Asn
Tyrs Ser u Leu IbggPro 340 345 3@@ y Thr Thr Val
Gy Val Leu Ser Met Asp Her Her Asn Val Leu G n 355
99c380 865 catowrt| bt Vat ghspeabl agtTyet @ty dgrSadt @adr g Hewiz
Gly| Yo Vit GO (PriceRsrGRep G3Y(051376v380s \tall. ¢uvgSéspsheu Pro
299G u A u Lou Hef%Leu Her Phe AsA’W a Thr Cys 385 390

n uVval Ile Pro Ay Leu Lys Her
cat39a5c 400g§ij_'ecbclzﬁéascaégc Gg Otzht_l_gcc Igcg ﬁgzg ét@r%r Vafi60
His A ySe 'Hu ¥r PLS T r% erd,eu eu

Her Phe Hers bl e Qu a ysﬁ@al rg y S350
act gag aag cta tcc cag aaa aac atc aat ttg atc tit gca gtg 1008
Thr Glu Lys Leu Ser Gin Lys Asn Ile Asn Leu Ile Phe Zla Val

325 330 335
gaa aat gta gtc aat cte tat cag aac tat agt gag ctc atc cca 1056
Glu Asn Val Val Asn Leu Tyr Gln Asn Tyr Ser Glu Leu Ile Pro
340 345 350

acc aca gtt ggg gtt ctg tcc atg gat tee age aat gte ctc cag 1104
Thr Thr Val Gly Val Leu Ser Met Asp Ser Ser Asn Val Leu. Gln

355 360 365
att gtt gat get tat ggg aaa ate cgt tet aaa gta gag ctg gaa 1152
ITie Val Asp Ala Tyr Gly Lys Ile Arg Ser Lys Val Glu Leu Glu
370 375 380
cgt gac ctc cct gaa gag ttg tet cta tce tte aat gee ace tge 1200
Arg Asp Leu Pro Glu Glu Leu Ser Leu Ser Phe Asn Ala Thr Cys

350C 395 400
aac aat gag gtc atc cct gge cte aag tet tgt atg gga cte aag 1248
Asn Asn Glu Val Ile Pro Gly Leu Lys Ser Cys Met Gly Leu Lys
405 410 415
gga gac acg gtg age ttc age att gag gec aag gtg cga gge tgt 1296
Gly Asp Thr Val Ser Phe Ser Ile Glu Ala Lys Val Arqg Gly Cys
420 425 : 430

cag gag aag gag aag tcc ttt acc ata aag ccc gtg gge tﬁc aag 1344
Gln Glu Lys Glu Lys Ser Phe Thr Ile Lys Pro Val Gly Phe Lys

435 440 _ 445 )
agc ctg atc gte cag gte acc ttt gat tgt gac tgt gee tge cag 1392
Ser Leu Tle Val Gln Val Thr Phe Asp Cys Asp Cys Ala Cys Gln
450 455 460
caa gct gaa cet aat age cat cge tge aac aat ggo aat ggg acc 1440 '

WEA-SRVO1\217497v01159419.010100 14



Ala
465

ttt
Phe

tgt
Cys

age
Ser

tgt
Cys

aag
Lys
545

atg
Met

tecc
Ser

tgc
Cys

. tgt
Cys

gag
Glu
G25

gtyg
-Val

tgc

C . Cys

gac
Asp

gt
Cys

420 425 430 Pro Gn GQu Lys G u Lys Her Phe Thr Ile
Lys Pro Val Ay Phe Lys 435 440 445 Asp Her Lou lle
Val G n Val Thr Phe Asp Cys Asp Cys Ala Cys G n 450
455 460 Ala Gn Ala Qu Pro Asn Her H's Arg Cys Asn
Asn Ay Asn Gy Thr 465 470 475 480 Phe du Cys Ay
Val Cys Arg Cys Ay Pro Ay Trp Leu Ay Her G n 485
4 LY r a Tvr ~Ar ro Her
s &0 = pfsé%&q%g' Asjgocgoé%fgn &N M %2& u gy
Gn Pro Val Cys Her Gn Arg Ay du Cys Leu 515 520
gaghR%t 9@y ytd yucGrgt ©ys ddal cdtyggdit§y Heg dder t&spabPhe G ass
Gilul 9gs Gle VERArCy8 HrH80s 335 BAOCLE yep Ten @Qys s& B1Lys Asp
Asp Phe 488r Cys Val Arg T Lys Ay G u 495
gag\\l‘éo" Sg!\(/}Oé\gZaéMaQq:}égg\ 594%§Qt. QlOéggLﬂ%{g 545@?5%@55(35/25036
r Yoo n p
Glu[@ 3 %g, y qul"o'lG%S%%r%?é P@eﬁg/Agbn B rGgfygryr Tyr
Cys Asn Cys Thr Thr g Thr Asp Thr 0 585@%2390 Cys
coc e el cadSHedagy e LGl Ucdey 8 c 9y Lyssgy
Progﬁ‘g %ij ﬁﬁ%ﬁ%%@ﬁ%@gﬁﬁﬁg%gﬁaﬁgﬁéul le An
PP Ay Ser Tyr GbgoAsp Thr Cys 6B25615 620 G u Lys
Cys Pro Thr Cys Pro Asp Ala Cys Thr Phe Lys Lys GQu
gyt LeRIEEFC63T 84D 2oValacq uF ez?as apgsaticyscPlygc Asp 3G
SLYGIT BFO "Ry rCvReiioTR?T et A%8nPrnFlv485 656 B55G10ys Asn

530
Arg Tyr Cys Ar 5Asp Qu lle dd*Ser val Lys G u Leu

tacL%E% gag tgt gac gac ttc tcc tgt gte cge tac aag ggg gag 1680
Tyr Cys Glu Cys Asp Asp Fhe Ser Cys Val Arg Tyr Lys Gly Glu

550 555 560
tgce tea gge cat gge cag tge age tgt ggg gac tge ctg tgt gac 1728
Cys Ser Gly His Gly Gln Cys Ser Cys Gly Asp Cys Leu Cys Asp

565 570 . 575
gac tgg acc ggce tac tac tge aac tgt acc acg cgt act gac acc 1776
Asp Trp Thr Gly Tyr Tyr Cys Asn Cys Thr Thr Arg Thr Asp Thr
580 585 590
atg tcc age aat ggg ctg ctg tge age gge cgc gge aayg tgt gaa 1824
Met Ser Ser Asn Gly Leu Leu Cys Ser Gly Arg Gly Lys Cys Glu
595 600 605 .

ggce agc tgt gte tgt atc cag ceg gge tee tat ggg gac acc tgt 1872
Gly Ser Cys Val Cys Ile Gln Pro Gly Ser Tyr Gly Asp Thr Cys
610 615 620
aag tgc ccc acc tge cca gat geoc tge ace ttt aag aza gaa tgt 1920
Lys Cys Pro Thr Cys Pro Asp Ala Cys Thr Phe Lys Lys Giu Cys

630 635 - 640
gag tgt aag aag ttt gac cgg gag cce tac atg acc gaa aat acc 1968
Glu Cys Lys Lys Phe Asp Arg Glu Pro Tyr Met Thr Glu Asn Thr

645 650 655
aac cgt tac tgc cgt gac gag att gag tca gty aaa gag ctt aag 2016
Asn Arg Tyr Cys Arg Asp Glu Ile Glu Ser Val Lys Glu Leu Lys
660 665 670
act ggc aag gat geca gtg aat tgt acc tat aag aat gag gat gac 2064
Thr Gly Lys Asp Ala Val Asn Cys Thr Tyr Lys Asn Glu Asp Asp
675 - 680 685

gtc gtc aga tte cag tac tat gaa gat tct agt gga aag tcc atc - 2112

Val Val Arg Phe Gln Tyr Tyr Glu Asp Ser Ser Gly Lys Ser Ile

- WLA-SRVO1217497v01159419.010100 15



ctyg
Leu
705

gtg
Val

gcc
Ala

ttc
Phe

aac
Asn

tac
Tyr
785

660 665 670 Asp Thr Gy Lys Asp Ala Val Asn Cys Thr

Tyr Lys Asn Qu Asp Asp 675 680 685 Cys Val Val Arg

Phe G n Tyr Tyr Qu Asp Ser Ser Gy Lys Ser Ile 690

695 700 Leu Tyr Val Val Gu Qu Pro Au Cys Pro Lys

Gy Pro Asp Ile Leu 705 710 715 720 Val Val Lou Leu

Ser Val Met Gy Ala lle Leu Leu Ile Ay Leu Ala 725
690/30 735 Ala LeyslLeu Ile Trp LygyLeu Leu Ile Thr Ile

H's Asp Arg Lys Qu 740 745 750 Phe Ala Lys Phe dQu
tatGatly Gt NaQghY acAN@gAld LXS adf RghSP:tThic At@ <1455 7600
Tyz7/ §51 VASIGIASALPrec lceu dysr Py syHauyAm A4y 1Servethr Phe

Thr Asn Il e7Ithr 770 775 780715 720

\\ LA- SRVOI \ 217497v01\ 59419. 010100 19 Tyr Arg Gy Thr
9t°7gfsg £59(pS219E9 2b9 PITEIEC ¥ 950 PNA 2133 Syhtdseti c DRIR
"5l 22034251 > B fedttirel ocbopdep e, ?@4}58%2’*’2%

| ntegrin ‘Sequence al pha P <400> 12 gat E%ggaa
ctd bOE Ltatal CLt cat leaagagal gaaga. tatagacaal Lgetttiisg
Lewbleu Gadarr84ys<2d02ed 31824 >164 13 s Asp Arg Lys Glu

740 745 750

gct aaa ttt gag gaa gaa cgc gee aga gea aaa tgg gac aca gaco 2304
Ala Lys Phe Glu Glu Glu Arg Ala Arg Ala Lys Trp Asp Thr Ala
755 760G 765

aac cca ctg tat aaa gag gcc acg tct ace tte acc aat atc acg 2352
Asn Pro Leu Tyr Lys Glu Ala Thr Ser Thr Phe Thr Asn Ile Thr
770 775 780

cgg ggc act taa 2367
Arg Gly Thr

<210> 11

<211> 788

<212> PRT

<213> Homo Sapiens

<400> 11

Met
1

‘Leu
Thr
Cys
Asp

.65

Glu

Arg Ala Arg Pro Arg Pro Arg Pro Leu Trp Ala Thr Val Leu Ala

Gly Ala Leu Ala Gly Val Gly Val Gly Gly Pro Asn Ile Cys Thr
20 25 30 :

Arg Gly Val Ser Ser Cys Gln Gln Cys Leu Ala Val Ser Pro Met

35 40 45

Ala Trp Cys Ser Asp Glu BRla Leu Pro Leu Gly Ser Pro Arg Cys .
50 55 60

Leu Lys Glu Asn Leu Leu Lys Asp Asn Cys Ala Pro Glu Ser Tle
70 75 80

Phe Pro Val Ser Glu Ala Arg Val Leu Glu Asp Arg Pro Leu Ser
85 90 ' : 95

WLA-SRVO011217497v011\59419.010100 16



<212> DNA <213> Synthetic DNA <220> <221> m sc
feature <222> (1). (64) <223> Integrin sequence al pha
V2 <400> 13 gatcccgact ttcctgtgca tttaattcaa
gagat t aaat gcacaggaaa gtcttttttg 60 gaaa 64 <210> 14
<211> 63 <212> DNA <213> Synthetic DNA <220> <221>
msc feature <222> (1)._(63) <223> Integrin sequence
beta 31 <400> 14 gatcccacat caatttgatc tttgcttcaa
Asp LyfJ80ageacay Al eaatdegacitgtit rht 49,661 88apb3 cin
\\ LA1SRVOI \ 217497v01\H8419. 010100 20 <&l0> 15 <211>
64 <212> DNA <213> Synthetic DNA <220> <221> m sc
feature <222> _(64) <223> Integrin sequence beta
Arg Ilegdla é&BOB&fngeUgéF% etiP Agctar éaaga’-&sat Pagterdae
gaact cat t cttatanga caattttttg 66°

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
145 150 155 160

Gly Thr Lys TLeu Ala Thr Gln Met Arg Lys Leu Thr Ser Asn Leu Arg
‘ 165 170 175

Ile Gly Phe Gly Ala Phe Val BAsp Lys Pro Val Ser Pro Tyr Met Tyr
180 185 190

Ile Ser Pro Pro Glu Ala Leu Glu Asn Pro Cys Tyr Asp Met Lys Thr
185 200 205

Thr Cys Leu Pro Met FPhe Gly Tyr Lys His Val Leu Thr Leu Thr Asp
210 215 220

Gln Val Thr Arg Phe Asn Gilu 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 TIle 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 3190 : _ - 315 320

WLA-SRVOIV217497v01\59419.010100 i7



Met

Thr

Gly

Leu

Val

385

Leu

Tle

Pro

Asp

Ala

465

Phe

Cys

Ser

Cys

Lys

gaaa 64
sapi ens
Sequence codi ng for neurotensin receptor
gaa acc agc agc ccg cgg ccc ccg cgg ccc agc tcc aac

ccg ggg 48 Met A u Thr Ser Ser
Her Asn Pro Ay 1 5 10 15

Pro Her
ThL @8 (Hyg J&&Cs&t %119%95

Her

£ cac cac Yt g

<210> 16 <211> 1233

<220> <221> CDS <222> (1)..

Leu As

370Leu Val

90 95
C cgc ggc tac tac 336 Phe H s Tyr

Argy 5P RSP PE&J?@ frioyss Aeg S%?hqﬁﬁnl@@ fos ‘130

Asn

Gly

Gln

Ser

450

Gln

Glu

Glu

FPro

Gly

530

Tyr

Asn

Asp

Glu

435

Leu

Ala

Cys

Cys

Arg
515

Gln

Cys

Glu

Thr

420

Lys

Ile

Glu

Ser
500

Glu

Cys

Glu

p A

<212> DNA <213> Hono

%?s% égs Sk %ehgﬂegﬁﬁe
@y vVal Asp T
Ala Lys 20 25 30 gtg ctg ttc acc gcg ctc tac gca ctc

atc tgg gcg ctg ggc gcg gcg 144 Val
Giu éen Tyt VAlarAdrelet |Ter Tolp AMraTiowed giuAl.au Ala 8356 40 45
ggc &4f gcg ctg tcc gi¥§ cac gtg gtg cB¥ aag gcg cgg
gcc ggg cgc 192 Gly Asn Ala Leu Her Val

’I’hr %hr IVXJQZ' (fAI aVal geuts
C

« 3t

dy VaB7#ro Val

t tc cac tac ccc tgg gtc ttc ggc gac ctg ggc
Pro Trp Val Phe

Val

405

Val

Glu

Val

Pro

Val

485

Glu

Gly

Val

Cys

Iie

Ser

Lys

Gln

Asn

470

Cys

Glu

Gln

Cys

Asp

- WLA-SRVO1\217497v01\59419.010100

Pro Gly

Phe Ser

Ser Phe
449

Val Thr
455

Ser His

Arg Cys

Asp Tyr

Pro Val
520

His Ser
535

Asp Phe

Leu

Ile

425

Thr

Phe

Arg

Gly

Arg

505

Cys

Ser

Ser

Arg 50 55 60

o S‘fqrcéeﬁt
ady Arg Leu Arg H's H s Val Leu

Ala Ay Leu 65 70 75 80

G u Lewgsdyr

Lys Ser
410

Glu Ala

Ile Lys

Asp Cys

Cys Asn

475

Pro Gly

490

Pro Ser

Ser Gln

Asp Phe

Cys Val

18

Cys Met

Lys Val

Pro Val

(1233) <223>

<400> 16 atg

Pro Arg Pro Pro Arg
ctg agc ctg gac gcc

Leu
e v%gu Trp

Leu Phe Thr Al a

Her

Her

Gly

Arg
430

Gly

445

Asp Cys
460

Asn Gly
Trp Leu
Gln.Gln
Arg Gly

525

Gly Lys
540

Arg Tyr

Ala

Asn

Gly

Asp

510

Glu

Ile

Lys

H s Val Val

Yottt gt et

cgc ctg
g 240

Leu Al a Lou
c tg ctg ctg ctg gtc ggc gtg
IleCugl gbg rgagryat Gl ags age AdCset @yt 061288, rbheyuleu Leu

Phe Val Trp 85

Leu

415

Gly

Phe

Cys

Gly

Ser

495

Glu

Cys

Thr

Gly

Lys

Cys

Lys

Gln

Thr
480

Gln -

Cys

Leu

Glu



\'\ LA- SRV01\ 217497v01\ 59419. 010100 21 ttc gtg cac gag
ctg tgc gcc tac gcc acg gtg ctg agc gtg gca ggc 384
Phe Val Hs Qu Leu Cys Ala Tyr Ala Thr Val Leu Ser
Val Ala Ay 115 120 125 ctg agc gcc gag cgc tgc cta
gcc gtg tgc cag ccc ctg cgt gcc cgc 432 Leu Ser Ala
Gn Arg Cys Leu Ala Val Cys An Pro Leu Arg Ala Arg
545 130 135 140sggc ctg ctg acgsgea cgc cgg acc £49 tgg
ctg gtg gcg ctc tcg tgg 480 Her Leu Leu Thr Pro Arg
Arg Thr Arg Trp Leu Val Ala Leu Her Trp 145 150 155
Met Cysl66r Q@ECHIgGCClY GYnclve FOcCed GlguapCtE: CEEC cgb hsgCC gt C
atc atg ¥gg cag 528 Ala5Al a Her Leu Ayskeu Ala Leu
Pro Met Al a VaI Ile Mt Gy Gn 165 170 175 aag cac

a ag_a C ggg gag ccg gag ccc cc tcg
ser ASpggﬁp {S% &L gnyl §9(§%ﬁg% u=8 ﬁg %‘h Eg@ u Pro
GQu Pro Ala Her Arg 1 185 190 gtgt5 acg gtg ctg
gtg agc cgc acc gcg ctc caa gtc ttt atc cag 624 Val
cys MetCysr Bk Adal clsetdeVaky e AL Gﬂ}rAr@I @lyl—gﬂa @y@ Yal Phe
g5 G n 195 200 2@%cgtg aat gtg ctepsgtg tcc ttc gtg
ctc ccc ttg gca eta act get ttc 672 Val Asn Val Lou
Val Her Phe Val Leu Pro Leu Ala Leu Thr Al a Phe 210
Cys Clyoger 539 ‘GgCally Gy dire @oasSet &Yagfélyc&@ &by QBg gce
6101 ¢ tgc tcc cad’ tg 720 Leu ASR°Ay Val Thr Val Her
H's Leu Leu Ala Leu Cys Ser A n Val 225 230 235 240
Glu LysC bCE el fCh c a ¢ cgc
625 ! C(t(::lg5 gag ct ga%GSr@%E%%glgr&% gl_«?lg%hg'%ﬁ(r %? E%?ggler Her
Thr Pro Her Arg Leu A u Lou 245 250 255 <ctg agt gag
gag ggt ctc ctc agc ttc atc gta tgg aag aag acc ttt
Val Glugdw LyeuYRelheGhep GFy GEhyProellyd ¢gt Hew PheAdd ghval Trp
Lys Lys ®thAr Phe 260 265 £70 655

Cys Asn Arg Tyr Cys Arg Asp Glu Ile Glu Ser Val Lys Glu Leu Lys
660 665 670

Asp Thr Gly Lys Asp Ala Val Asn Cys Thr Tyr Lys Asn Glu Asp Asp
675 680 685

Cys Val Val Arg Phe Gin Tyr Tyr Glu Asp Ser Ser Gly Lys Ser Ile
690 695 700

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
725 730 735

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 )

Asn Asn Pro Leu Tyr Lys Glu Ala Thr Ser Thr Phe Thr Asn Tle Thr
TI0 775 780 '
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atc cag gga ggc cag gtc agc ctg gtg aga cat aaa gac
gtg cgc cgg 864 Ile dn Ay Ay dn Val Her Leu Val
Arg H's Lys Asp Val Arg Arg 275 280 285 atc cgc agc
ctc cag cgc agc gtc cag gtt ctc aga gcc atc gtg gtc
912 Ile Arg Her Leu Gn Arg Her Val dn Val Leu Arg
Ala Ile Val Vval 290 295 300 atg tat gtc atc tgc tgg
ctg ccg tac cat gcc cgc agg ctc atg tac 960 Met Tyr
Val Ile Cys Trp Leu Pro Tyr His Ala Arg Arg Leu Mt
Tyr Arglyly 3@b 310 315 320 tgc tac gta cct gat gac gcg tgg
785 act gac cca ctg tac aat ttc tac 1008 Cys Tyr Val Pro
Asp Asp Ala Trp Thr Asp Pro Leu Tyr Asn Phe Tyr 325
330 335 <cac tac ttc tac atg gtg acc aac aca ctt ttc
zgigi %éc gtc agc tca get 1056
<9195 LA-SRVO1\ 217497v01\ 59419. 010100 22 Hi's Tyr Phe Tyr
<213> ﬁth\é@%c Thg Asn Thr Leu Phe Tyr Val Ser Ser Ala 340
5 350 gtg act cot ctt ctc tac aac gcc gtg tcc tee
tcc ttc aga aaa ctc 1104 Val Thr Pro Leu Leu Tyr Asn
<220> Ala Val Ser Ser Ser Phe Arg Lys Leu 355360 365 ttc
<2z1> pigr dgasuwgec gtc age tcc ctg tgt gga gag cac cac ccc
<222> 4tg-déf 1152 Phe Lou Qu Ala Val Ser 5er Lou Cys Gy
<223>  @YeIMB SPREeProAvBE lys 370 375 380 cgg tta ccc ccg
<400> g ccc cag agt ccc acc cta atg gat aca get tca 1200

P P s Pro n_Ser. Pro Thr Leu Met Asp
gatcecdy a?tk?%tgé‘% §ggca%6aa3§§g§l 29 ge TP Yo § oAt tet cca?
gaaa Jaa acc egg ace tga 1233 Gy Phe Gy Asp Pro Pro Gy

Thr Arg Thr 405 410 <210> 17 <211> 410 <212> PRT

<210> 13

<211> 64

<212> DNA

<213> Synthetic DNA

<220> .

<221> misc feature

<222>  (1)..(64)

<223> Integrin sequence alpha V2

<400> 13
gatcccgact ttcetgtgea tttaattcaa gagattaaat gecacaggaaa gtetttittg 60

gaaa S 64

- <210> 14

<211> 63
<212> DNA
<213> Synthetic DNA

220>

<<221> misc_feature

222> (1)..(63)

<223> Integrin sequence beta 31

<400> 14
gatcccacat caatttgatc tttgcttcaz gagagcaaay atcaaattga tgttttttgg 60

aaa o ' ' : . 63

© \LA-SRVOI217497501159419.010100 20



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

<220>
<221>
<L222>
<223>

<400>

<213> Honp sapiens <400> 17 Met GQu Thr Ser Ser Pro
Arg Pro Pro Arg Pro Ser Ser Asn Pro dy 1 5 10 15
Leu Ser Leu Asp Ala Arg Leu Ay Val Asp Thr Arg Lou
Trp Ala Lys 20 25 30 Val Leu Phe Thr Al a.Leu Tyr Ala
Leu Ile Trp Ala Leu Ay Ala Ala 35 40 45 dy Asn Ala
Leu Ser Val His Val Val Leu Lys Ala Arg Ala Ay Arg
b9 55 60 Ala Ay Arg Leu Arg His H's Val Leu Ser Leu
Aha Leu Ala Gy Leu 65 70 75 80 Leu Leu Leu Leu Val
Gy Val Pro Val Qu Leu Tyr Ser Phe Val Trp 85 90 95
Phechelcs: Tyk Pro Trp Val Phe Ay Asp Lou Ay Cys Arg
Gy Tyr Tyr 100 105 110 ?he Val H's Qu Leu Cys Al a
Tyr Ala Thr Val Lou Ser Val Ala Ay 115 120 125

\ VLA éSaF%\éO;aL\217497v01\ 59419. 010100 23 Leu Ser Ala Gu
ﬂ&g. Ldu Ala Val Cys Gn Pro Leu Arg Ala Arg 130
i gt A0 S8 lenkEU,diqUsThr Pro Arg Arg Thr Arg Trp Leu
Val "Al'a Leu Ser Trp 145 150 155 160 Ala Ala Ser Leu
@@y Leu Ala Leu Pro Met Ala Val Ile Met Gy A n 165

gatcegtiqt0 adt@Stabyes ath8ytChak et dEeat tThetNaggBspRaGet@ g Prao

gaaa

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

<220
<221>
<222>
<223>

<400>

GQu Pro Ala Ser Arg 180 185 190 Val Cys Thr Val Leu
Val Ser Arg Thr Ala Leu A n Val Phe Ile A n 195 2004
205 Val Asn Val Leu Val Ser Phe Val Lou Pro Leu Ala
lgu Thr Ala Phe 210 215 220

1233
DNA
Homo sapiens

CDS
(1)..{1233)
Sequence coding for neurotensin receptor

16

atg gaa acc agc agc ¢cg cgg cce acd cgyg ccc age tec 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 ¢ty gac goc cgg ctg gge gtg gac act cge c¢te tgg gec aag 96
Leu Ser Leu Asp Ala Arg Leu Gly Val Asp Thr Arg Leu Trp Ala Lys

20 25 30

gtg ctg ttc ace geg ctc tac gea cte ate tgg gog ctg gge geg gog 144
Val Leu Phe Thr Ala Leu Tyr Ala Leu Ile Trp Ala Leu Gly Ala Ala

35 40 45

ggc aat gog ctg tee gtg cac gtg gtg ctg aag gocg cgg gcc ggg cge 192
Gly Asn Ala Leu Ser Val His Val Val Leu Lys Ala Arg Ala Gly Arg

5G

55 60

gcg ggg cge ctg cge cac cac gtg cte age ctg geg cte geog gge ctg 240
Ala Gly Arg Leu Arg His His Val Leu Ser Leu Ala Leu Ala Gly Leu

65

70 75 80

ctg ctg ctg ctyg gtc ggc gtg ceg ghtg gag ctc tac age tic gtg tgg 288
I.eu Leu Leu Leu Val Gly Val Pro Val Glu Leu Tyr Ser Phe Val Trp

85 90 95

tte cac tac cecec tgg gte tte gge gac ctyg ggce tge cge gge tac tac 336
-‘Phe His Tyr Pro Trp Val Phe Gly Asp Leu Gly Cys Arg Gly Tyr Tyr

100 105 110
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tte
Phe

ctg
Leu

age
Ser
145

gcc
Ala

aag
Lys

gtg
Val

gtyg
Val

ctyg
Leu
225

cog

Pro

ctg
Leu

atc
Ile

atc
Ile

" atg
Met
305

tge
Cys

cac

Leu Asn Gy Val Thr Val Ser H's Leu Leu Ala Lou Cys
Ser G n Val 225 230 235 240 Pro Ser Thr Ser Thr Pro
Ay Ser Ser Thr Pro Ser Arg Leu A u Leu 245 250 255
Lou Ser Gu Gu Gy Leu Leu Ser Phe Ile Val Trp Lys
Lys Thr Phe 260 265 270 Ile Gn Ay Ay G@n Val Ser
Leu Val Arg H's Lys Asp Val Arg Arg 275 280 E85 IIIe
tARLr 988 deQUrdd BcAidc M Rt Yalge ghta Il esgy
s vl L%g%;%9gl£@9r§§gt ey ba A s gﬁs%@ gibeu Pro
Tyrs Hs Ala Arg AcgoLeu Met Tyr 305 310 315 320 Cys
Tyr Val Pro Asp Asp Ala Trp Thr Asp Pro Leu Tyr Asn
agcpfiee J9¥ cYRLLB30tBI5c HHgstdfyraPlrec Ty Mt a¥alcgFhr AsiB2
Serthla fay ApReCyry bewale et Gt Gl §70 340 BUSABEETY
130\\ LA- SAVO1\ 217487v01\ 59419. 01016@) 24 val Thr Pro Leu

Asn Al a Val Ser Ser Ser t% eu 35&3

ct 2CC c c G
S B e Al sl dh ) o

H's Hs Pro 86 Arg Leu L@y Pro Lys
Pro An Ser Pro Thr Leu Met Asp Thr Ala Ser 385 390

gee38y 400 gg atcPhe- Gty cAspatlkr gcdProc Gtd aly ofy @adhr 405s

Alal3y L« E0y IE® ARM 1su G50 Me212Da DAA 218 Syntheti c DNA

<220> <221> nisc featurel70 175
cac gaa ctc gag acy gog gac gdg gag ¢cg gag ccc goc teg cga 576
His Glu Leu Glu Thr Ala Asp Gly Glu Pro Glu Pro Ala Ser Arg
18¢ 185 190
tge acg gtg ctg gtg age cge acc geg cte caa gte ttt atce cag 624
Cys Thr Val Leu Val Ser Arg Thr Ala Leu Gln Val Phe Ile Gln
195 200 205
aat gtg ctg gtg tce ttc gtg cte cecec ttg gea cta act get tte 672
Asn Val Leu Val Ser Phe Val Leu Pro Leu Ala Leu Thr Ala Phe
210 215 220
aat ggg gtc aca gtg agc cac ctg ctg gce cte tge tec caa gtg 720
Asn Gly Val Thr Val Ser His Leu Leu Ala Leu Cys Ser Gln Val
230 235 240
tce act tet acc ccg gge age tec acce cce age oge otg gag ctg 768
Ser Thr Ser Thr Pro Gly Ser Ser Thr Pro Ser Arg Leu Glu Leu
245 250 255
agt gag gag ggt ctc cte age ttc atc gta tgg aag zag acc ttt 816
Ser Glu Glu Gly Leu Leu Ser Phe Ile Val Trp Lys Lys Thr Phe
260 265 - 270
cag gga ggc cag gtc age ctg gtg aga cat aaa gac gtg cgc cgg g64d
Gln Gly Gly Gln Val Ser Leu Val Arg His Lys Asp Val Arg Arg
275 280 285
cgc agc ctc cag cge age gtc cag gtt cte aga gec ate gtg gte 912
Arg Ser Leu Gln Arg Ser Val Gln Val Leu Arg Ala Ile val val
230 285 300 .
tat gtec atc tge tgg ctg ccg tac cat gee cge agg cte atg tac 960
Tyr Val Ile Cys Trp Leu Pro Tyr His Ala Arg Arg Leu Met Tyr
3190 315 320
tac gta cct gat gac geg tgg act gac cca ctg tac aat tte tac 1008
Tyr Val Pro Asp Asp Ala Trp Thr Asp Pro Leu Tyr Asn Phe Tyr
325 : 330 335
tac tte tac atg gtg acc aac aca ctt tte tac gtc age teca get "~ 1056
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<222> (1)..(65) <223> Functional sequence of
neurotensin receptor used for si RNA <400> 18
gatcccgtta tgacttttgg acagtcttca agagagactg tccaaaagtc
ataatttttt 60 ggaaa 65 <210> 19 <211> 14 <212> PRT
<213> West Nile Virus <220> <221> m sc feature <222>
(10) _.(10) <223> Xaa can be any naturally occurring
His TyraPhenOyacied V400> 2k0 Seridd enPrgrlys bewsa wikle Al a

Gy Xé&&d Phe Lys Asp L®s 1 5 10 350
\'\ LA- SRVO1\ 217497v01\ 59419. 010100 25
gtg act cct ctt cte tac aac gee gtg tec teoe fee ttec aga aaa cte 1104
Val Thr Pro Leu Leu Tyr Asn Ala Val Ser Ser Ser Phe Arg Lys Leu
355 360 365
ttc ctg gaa gce gtc age tece ctg tgt gga gay cac cac cce atg aag 1152
Phe Leu Glu Ala Val Ser Ser Leu Cys Gly Glu His His Pro Met Lys
370 375 380
cgg tta cco cecg aag cec cag agt ccc ace cta atg gat aca get tea 1200
Arg Leu Pro Pro Lys Pro Gln Ser Pro Thr Leu Met Asp Thr Ala Ser -
385 390 395 400
ggc ttt ggy gat ccc cca gaa acc cgg acc tga 1233
Gly Phe Gly Asp Pro Pro Glu Thr Arg Thr
405 410
<210> 17
<21i> 410
<212> PRT

<213> Homo sapiens
<400> 17

Met Glu Thr Ser Ser Pro Arg Pro Pro Arg Pro Ser Ser Asn Pro Gly
i 5 i0 15 -

Leu Ser Leu Asp Ala Arg Leu Gly Val Asp Thr Arg Leu Trp Ala Lys

Val Leu Phe Thr Ala Leu Tyr Ala Leu Ile Trp Ala Leu Gly Ala Ala
35 40 45

Gly Asn Ala Leu Ser Val His Val Val Leu Lys Ala Arg Ala Gly Arg
50 55 ' 60

Ala Gly Arg Leu Arg His His Val Leu Ser Leu Ala Leu Ala Gly Leu
B5 70 15 80

Leu Leu Leu Leu Val Gly Val Pro Val Glu Leu Tyr Ser Phe Val Trp
85 90 95

"Phe His Tyr Pro Trp Val Phe Gly Asp Leu Gly Cys Arg Gly Tyr Tyr
100 105 110

Phe Val His Glu Leu Cys Ala Tyr Ala Thr Val Leu Ser Val Ala Gly
115 ‘ 126G : : 125 ' '
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Leu
Ser
145
Ala
Lys
Val
Val
Leu
225
Pro
Leu

Ile
Ile
Met
305

Cys

.-His

Ser

130

Leu

Ala

His

Cys

Asn

2106

Asn

Ser

Ser

Gln

Arg

230

Tyr

Tyr

Tyr

Ala

Leu

Ser

Glu

Thr

195

Val

Gly

Thr

Glu

Gly

275

Ser

Val

Val

Phe

Glu

Thr

Leu

Leu

180

Val

Leu

Val

Ser

Glu

260

Gly

Leu

Ile

Pro

Tyr
340

Arg
Pro
Gly
165
Glu
Leu
Val
Thr
Thr
245
Gly
Gln
Gln
Cys
Asp

325

Met

Cys

Brg

150

Leu

Thr

Val

Ser

Val

230

Pro

Leu

Val

Arg

Trp

310

BAsp

Val

WLA-SRVO1\217497v01\59419.010100

Leu

135

Arg

Ala

Ala

Ser

Phe

215

Ser

Gly

Leu

Ser

Ser

295

Leu

Ala

Thr

Ala

Thr

Leu

Asp

Arg

200

Val

His

Ser

Ser

Leu

280

Val

Pro

Trp

Asn

Val

Arg

Pro

Gly

185

Thr

Leu

Leu

Ser

Phe

265

Val

Gln

Tyr

Thr

Thr
345

Cys

Met
170
Glu
Ala
Pro
Leu
Thr
250
Tle
Arg
Val
His
Asp
330

Leu

Gln

Leu

155

Ala

Pro

Leu

Leu

Ala

235

Pro

Val

His

Leu

Ala

315

Pro

Phe

24

Pro
140
Val
Val
Glu
Gln
Ala
220
Leu
Ser
Trp
Lys
Arg
300
Arg

Leu

Tyr

Leu
Ala
Iie
Pro
Val
205
Leu
Cys
Arg
Lys
Asp
285
Ala
Arg

Tyr

Val

Arg
Leu
Met
Ala
190
Phe
Thr
Sexr
Leu
Lys
270
Val
Ile
Leu

Asn

Ser
350

Ala

Ser

Gly

175

Ser

Ile

Ala

Gln

Glu

255

Thr

Arg

Val

Met

Phe
335

Ser_

Arg

Trp

160

Gln

Arg

Gln

Phe

Val

240

Leu

FPhe

Arg

Val

Tyr

320

Tyr

Ala



Val Thr Pre Leu Leu Tyr Asn Ala Val Ser Ser Ser Phe Arg Lys Leu

355 360 365

Phe Leu Glu Ala Val.Ser Ser Leu Cys Gly Glu His His Pro Met Lys
37C 375 380

Arg Leu Pro Pro Lys Pro Gln Ser Pro Thr Leu Met Asp Thr Ala Ser

385

380 385 400

Gly Phe Gly Asp Pro Pro Glu Thr Arg Thr

405 410

<210> 18
<211> 65
<212> DNA
<213> Synthetic DNA
<220>
<221> misc_feature
<222> (1)..(65) .
<223> Functional sequence of neurotensin receptor used for siRNA
<400> 18
gatccogtta tgacttttgg acagtcttca agagagactg tccaaaagte ataatttttt 60
ggaaa 65
<210> 19
<211> 14
<212> PRT
<213> West Nile Virus
<220>
<221> misc feature
<222>  (10)..{10)
<223> Xaa can be any naturally occurring amine acid
19

- <400>

1

Ser Ile Pro Lys Leu Glu Ile Ala Gly Xaa Phe Lys Asp'Leu

5 - 10
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