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311274278 US, entitled the sane (Attorney Docket No. 59419-010101), which
clains the benefit of the prior filing date of U S. provisional patent
appl i cati on nunber 60/442,157, filed January 22, 2003, entitled
"Interaction between cell receptor protein and flavivirus attachnent
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Background of the disclosure

[0003] The family Flaviviridae contains at least 70 arthropod-transmitted viruses, many

| of which infect humans and other vertebrates. A subgroup of the Flaviviridae family, the
- Japanese encephalitis serocomplex, includes West Nile Virus, St. Louis encephalitis,
Murray Valley encephalitis and kunjin viruses. West Nile virus, in particular, is most

commonly found in Africa and the Middle East.

- [0004] Al flaviviruses, including West Nile Virus, St Louis encephalitis, dengue,
Japanese encephalitis, yellow fever and kunjin 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 cell (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



di stinct domains. A central domain | is the antigenic domain that carries

the N z 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 the endosomal nenbrane during uncoating, and domain Il is

inmportant for flavivirus binding to host cells. [0006] Wth reference to
West Nile virus, Beasley and Barrett (2002) focused on the inportance of
subportions of the Domain IIl in Wst Nile virology. They identified and
mapped as epltopes portions of Domain IIl whose neutralization by single
monocl onglystaliearaplyitlate ofdigk+bess enu:ephalﬂu;tﬁadwmatwrahem:feldpleqwmeimRey[é}ﬂiﬁ] The

‘specific C n fI VJruses and a vertebrate, c surface or
sur f ace cn(%llé ‘é%ﬂ%%ﬁt%%%’ﬁ \‘)Uﬁ 2l REIRbE: PIoHRI NaaRRMEt is %@&%F‘é‘? 1% of
this i ndistirottomainsi 1A dsmﬂrawomm s fikd &ng’enfccdoﬁl%ﬁﬁ kHdteatrieX the Rt or prevent
t he di sease. Therefore, there is clearly a need for the identification of

the cell receptor, as well as the domain/s of the flavivirus that nedi ate
their respective interactions. Summary O The Di scl osure [0008] The present
di scl osure overcones the problens and di sadvantages of the prior art.

[ 0009] According to a first aspect of the present disclosure, a nethod for
controlling a flavivirus entry into a cell is disclosed, conprising

adm nistering to the cell an agent functionally |nterfer|ng with 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 aVlI33 integrin. The agent
functionally interfering with a flavivirus receptor protein is preferably
a functional blocking antibody against the integrin, or a conpetitive
ligand for the integrin, in particular an RGD peptide or a natural |igand
sel ected fromthe group consisting of fibronectin, vitronectin, lamnin and
chrondriotin. [0011] According to a second aspect, a nethod for
controlling flavivirus entry into a cell is disclosed, conprising
admnistering to the cell an agent interfering wwth 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

nmet hod di scl osed herein. [0014] Preferably, the agent functionally

interferi NiEReH n bl ocki ant y again t he
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t he expression of the integrin are to be used according to the nethod
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Si RNA agai [ thelnterlne&&rm? According to a fif pec
net hod f 8Pt § gayiragiibininesinalization ofthe virdsat o a ceII i s disclosed,

conprising adm nistering to the cell an agent functionally i nterferi ng
with an 1the $pepific phiesastione heiwees fdvidiluees elrid, apverfebratol qeliasurface or

functio ai nst ase. [0018] Accordin
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i nt erfertb P th g’n ATPase | ocate n tﬂ% asngrl%rrgrrbr aneI theerceéc re-_ The
f1avi vi ri§T&ISEe f?@f adert far the identifisation af &v@mﬁﬂd‘en@mo asnwelhes thalddingir/ss ed
herein. §fQRd Pk ééﬂé& | with an integrin and/or an
agent i nt erfer‘lﬁglg‘;ﬁ:f/yvlﬁ{éhrﬂc eéé@%?}eésséfa%tﬁlvegwéédq%ﬁ?'egri n may al so be included
in the kit and are to be used according to the methods conprising the

. respective adm ni stration herein al so disclosed. 4 [0020] According to a

sevent h é] or controlling a flavivirus entry into a cell is
al so di st osed'yqf/nﬁi 'i"sees adm nistering to the cell an agent

functio
u ! Tabby]The present disclosure overcomes the problems and disadvantages of the prior
art. |

[0009] According to a first aspect of the present disclosure, a method for controlling a

| flavivirus entry into a cell is disclosed, comprising administering to the cell an agent
functionally interfering with a flavivirus receptor protein, the receptor protein being an
integrin,

'[0010] The integrin preferably comprises integrin subunit B3 or integrin subunit «V, and
 most preferably is an aVpB3 integrin. The agent functionally interfering with a flavivirus
receptor protein is preferably a functional blocking antibody against the 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.



interfering with a flavivirus receptor protein, the receptor protein being
a neurotensin receptor. [0021] Preferably, the agent functionally
interfering with a flavivirus receptor protein is a 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

ei ghth aspect, a kit for controlling a flavivirus entry into a cell is
di scl Co L _ ’ funct | oo
it orf or Fouragy T 208t ihMeriig With i rPNsidH o M nalidis. el loretiin dag

t he agenprefermbtyoa biRNA adaiastibedntegrin.o t he met hod di scl osed herein. [0023]
An agent functionally interfering wth an integrin, an agent interfering
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adni ni stislocking batibddy sglihstane iRGGTH oﬁ&@&h?@ﬁt%' lhgahatf&rtﬁﬁ fﬂté‘@"d{“' th the
dormain Il of the flavivirus envel ope protein. “Preferably f1e dormain 111
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to SEQ Y[EOD l\% 19 c;'r.@gjﬁ(aqf@%‘ﬁN%%Zd%a[%%gficcorEﬁﬁg’nggg%ﬁ}% %ﬁ@ Mgés]%cregcét": a
met hod fi®disclesed, sgmprisingy ithe fladvirus; enti am agentainterfering bwitit expression afased,

the fl auj . L hitin flavivirus envel ope protein, e. flavivirus
envel opaSobteT B BafhuisCine dalirietferiie HE B Bibersigharhe ool are fo

adm ni stherused dczotdieg tetHeaRbMod disddbdTRGemt i cal |y effective amount of an
agent functionally interfering with the domain Il of the envel ope protein

of the f[t)awgwnra@ent'q'ph@iontaﬂy int8i&idg WS a%nﬁmfégrmfméf%lsfd iiﬁ’éufdé% innthb Nt
cell. 5 [0026] According to a further aspect, "a pharmaceutical conposition
for thedisciosefeherein aads limviovibeusisedf ectording rtoa theer nethodt eonmprisirsc|itssed,

t he fl awjdit: . e..protein c rising a dgmain Il]. The
phar rrac\_eégm'@a at;ﬁéﬂ%@ls:l?)tslgg rl?%gedﬁpnrl]%sg@e'g theﬂ‘tenng with the expre%s;on of an integrin
is preferably an SIRNA against the integrin. :

[0017]According to a fifth aspect, a further method for controlling a flavivirus entry into a
cell is disclosed, comprising administering to the cell an agent functionally interfering
with an ATPase in the plasma membrane of the cell, preferably a functionally blocking
antibody against the ATPase.

[0018]According to sixth aspect, a kit for controlling a flavivirus entry into a cell is
disclosed, comprising: the flavivirus; and an agent functionally interfering with an

- ATPase located in the plasma membrane of the cell. The flavivirus and the agent are to
be used according to the method disclosed herein.

[0019]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. : |



pharmaceutically effective anount of an agent interfering with the domain
1l of the envelope protein able to inhibit the entry of the Flavivirus in
the host cell and a pharmaceutically acceptable carrier, vehicle or
auxiliary agent. [0027]Both in the method of treating and pharnmaceuti cal
conposition, the agent is preferably one of the functionally interfering
agent able to inhibit the entry in the cell nentioned above. In

parti cul g002 it I ' t] [ . d Lo 1Ll .
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met hod f eécdptgrici ng inmunity to a flavivirus in a vertebrate susceptible
to the infection of the flavivirus is disclosed, the flavivirus exhibiting
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- [0024] According to a ninth aspect, a method for controlling a flavivirus entry into a cell
is disclosed, the flavivirus exhibitiﬁg a flavivirus envelope protein, the flavivirus envelope
protein comprising a domain Ill, the method comprising administering to the cell an
agent functionally interfering with the domain il of the flavivirus envelope protein.
Preferably the domain 1Il of the virus comprise a portion having a sequence
substantially homologous to SEQ ID NO: 19 or SEQ ID NO: 21.

[0025)According to a further aspect, a method for treating a flavivirus infection in a
- vertebrate is disclosed, the flavivirus exhibiting a flavivirus envelope protein, the
 flavivirus envelope protein comprising a domain Ill. The method comprises
administering 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 celi. | | |



are to be used according to the diagnostic nethod disclosed above .

[ 0032] According to a further aspect, a diagnostic nmethod to anal yze a cel
susceptibility to flavivirus infection, is disclosed, conprising
contacting the cell with an identifier for the presence or expression of
an integrin, neurotensin receptor and/or ATP-ase and detecting the
presence of the identifier associated to presence or expression of an
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conpositio t ho nd kits devised by the inventors. [0037] Figure 1A
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untreated sanples. On the x-axis, the dosage of the substance admi nistered
i s repor [(28] Aokordihy &ph dlittRasepéd, afharbh eshaldimprsmbnity [-PTRIRFRER] jpase
D [0038] . Fi urF 1B sh.%sz a diagramreporti nlg the effect 'of enzynme, sodium
peri odat e%%gae susceptible to the infection of the flavivirus is disclosed, thé flavivirus
exhibiting an envelope protein comprising a domain Ill. The method comprises
administering to the vertebrate an immunogenic amount of a polypeptide comprising the
domain lll, of the envelope protein of the flavivirus, preferably comprising a portion

substantially homologous to SEQ ID NO: 19 or SEQ ID NO: 21.

[0029] According to a further aspect, a vaccine for a flavivirus, the flavivirus exhibiting
an envelope protein comprising a domain Ml is disclosed. The vaccine comprises as an
‘active agent a polypeptide comprising the domain lll of the envelope protein of the
flavivirus.

- [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 neurotensin 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



| ectin treatnment on West Nile virus binding nol ecul es present on the
surface of intact Vero cells. The y-axis shows the inhibition of West Nile
virus entry expressed as the nunber of log unit inhibition with respect to
untreated sanples. On the x-axis, the dosage of substance administered is
reported. EH=Endogl ycosi dase H, OG=0O d ycosi dase, MA=a-Mannosi dase;

FU=a- Fucosi dase; Hepl =Heparinase |I; Hepll|=Heparinase I11; SP=Sodi um
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results of a performed on plasma nenbrane proteins extracted from
Lanes 5 to 8) either left

vero Cel[bﬁ:iﬁ]'l\%%%?dinlg ttg g)fu?trlr]igr l\ézs%e%te, | gr? igolated and purified plasma membrane
polypeptide of approximately 105KDa comprising a sequence substantialiy homologous
to SEQ ID NO:1, SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, and SEQ ID NO:5 is
disclosed. |

[0035]In the methods, kits, composition and vaccine disclosed herein, the flavivirus is
preferably a member of the Japanese encephalitis serocomplex, in particular West Nile

~ Virus, and the vertebrate is preferably a mammal, in particular a human being.

_Brief Description of the Figures

[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



untreated (Lanes 1 and 5) or subjected to a-nmannosi dase (Lanes 2 and 6),
Endogl ycosi dase H (Lanes 3 and 7) and O-gl ycosi dase (Lanes 4 and 8). A
nol ecul ar size marker is indicated on the right side of the Figure by an
arrow. [0044] Figure 5B shows results of a VOPBA performed on pl asma
menbrane proteins obtained fromVero cells pretreated with |ectins,
concananval in-A [Lane 1 (untreated), Lane 2 (10 g/m) and Lane 3

nd Canc o6 TEEY R b lon oF 0B Ryt 8Rlrg ShormsoBl s o Mol
si de of vhbgrimtinkibitionamitrergspect th WRtahteli girtes Orsthesakiss the Gosgetof REBA
ne proteins obtained fromVero cells either |eft

per f or med ntgﬁl asma,rr_egé(g ] )

unt r eat eaug?’_ ge pdmipis o eRAred- BLA=nngsphalipase, Az IPLSFChespholipasen€, 10
mM (Lane _ j i odate. Mol ecul ar size markers are indicated on
t he Ieftpgibagjho Bﬁﬂ%?gjre by arrows. [0046] Figure 6 shows results of a

VOPBA . t ei f Vi || d,.N2A | f
5 er Caf A IR NS 1 BREGH A pRG Bt Do) £Fe o SRy fise Sailingpeigodale 3hd °"
conpar edieictinttretment oh Westrititee ahedbip@ingsmolediRs ?reséf‘ﬂrdh iRl berfdofiniRe3 -

N2A cell g) . thgc% ar size markers are indicated on the left side of the
Fi gure bYeH® £l The yexXis) shoys therinbibiting efcWiest Nile virus \ardfyeexpressad as dhe

per f or e el o) E NS, e 1 racts .of  \Ver

ol | o " uBeler g UrChR MR wih S W ThyfRlid el 196 Peeatt Bz um
(Lane 1)desapet lof anbstarid@s-ddsinigteveeti B8 peportadonBH=EadbdlpeskidsseatH a Gis+0t i on
of 1:500~(Lan: wa rmed., Mol ecul ar size markers are. indicated on

2
the |eftC icﬁﬁ'%ﬁfs t heﬁ"ﬂ%{“u&g"ﬂ?s'%%m. =g-oosesidasfir e HAPEHIRRAMNVESY cdil s
' . iand ; | ' o
pr OCESSGGIe[BmEH'eg_ﬁE%éaﬁépUﬂLes@fﬁf‘g@dlﬁtﬂ_ P&'fgéﬁg&?‘,o W@ﬁWﬁFQPVGeTEe nﬁpg@\e’?ﬁlgs

i ndi.cate_the 10 roteins distribute ng the plasma ne

shown. byPldAsphyehemapaiutiain; ConasCeneanaraldBAshows api cal | ocal i zation of the
105- kDa nmenbrane proteins on Z- section (cross-section) of polarized Vero
C1008 edPOA8] Figuirec2A Ishowd lilee sesuttesf iandines Oeetline Prétéin- BibdingeAbsan@/@PBARI ns

at the apigal surfagce of the cells. [005 Fiqure sho o

| nmu nogcﬁ% ﬂ@&@ Qma%ﬁfnat Wgﬂ%@]ﬁk Bﬁ)tﬁ'["ﬁteé‘?ﬁla\%teg%r &P Qér Q é@ﬁg Seborgrpurifisation

ﬁglﬁ{)fén;ﬂwearndmdemw esndifiSnd (INHeNg) a5 OB ardli e tHbsdDfiRoldiRs plRmed2
from the supernatants of uninfected cells (Lane 2). Molecular size markers are indicated

on the left side of the Figure by arrows.

[0040)Figure 2B shows the results of a VOPBA performed on plasma membrane
proteins extracted from N2A cells extracted before purification under non-denaturing
conditions (Lane 1) as compared to those of proteins purified from the supernatants of
uninfected cells (Lane 2). Molecular size markers are indicated on the left side of the

Figure'by arrows.

_[0041]Figure 3 shows results of a VOPBA performed on plasma membrane proteins
from Vero cells and N2A cells after papain treatment (Lane 2 — Vero cells; lane 4 -
'NZA), 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



protein indicated by arrows at the site of virus attachment. [0051] Figure
10 shows a VOPBA of Vero plasma nenbrane protein pre-incubated with
anti-105 kDa rnurine antibodies (Lane 1) conpared to that of untreated cells
(Lane 2). Mdlecular size markers are indicated on the left side of the
Figure by arrows. [0052] Figure 11A is a diagram show ng the inhibition of
West Nile Virus binding in Vero cells pre-incubated mﬁth functi onal

bl ocki ng X~ a t he [

Punct i onPRlsRal? rither 898t b elinfid featbitnt GR5S ST, jape 3
per cent ag@fueedtmiuw Lang 4/1 after 4 hoakd)) MBIeanﬁﬁﬁé\/ﬁharkéfEBa]re indIEAB4 lon thd left
| NTB2= | nt.egrin | NTB31=. integrin beta 3, INIB32= integrin beta 3

subuni t SideQftheF 'igﬁfee@fﬁﬂo\'!ﬁ | NTB5= Integrin 05, ALPHAV= Integrin aV,
ALPHA V/ B3= Integrin aV03, ALPHA5/B5= Integrin a5 p5. [0053] Figure 11 B
is a di aff043]Eigura By shnwsmaullta of arVCM?BN‘@erfommeada ol pfamnamnerylbrame\@'otemsel |'s

[ f, t bl t od
Phe ' contatired st oG AR taleS o o i Rioan et iidsoni ot elbgbish on
th 0 1=
ronoul onrddied Aahee ”ZS??‘%Q?” %FESJPF‘%"‘% 16 U A RRIAR8 (Cariedd gl
nonoc| orfandeglyddsisitise H flganes8 andt é)gnanbgiy-smaseL(lhanes 4pavict B sk andlecutar

Ch S ,onal beta 3
sumon ¢ S Ok AR AR ARl Bl 008 PRBIB) e monoct on

bodi e | onal bod
ot cor i HORSATFigsiei 3t A serdlitor a YRHRA APEITHRSLPR SR Gy Paleins:
VI B3= nejpsiheaHom %r@%&ll@%t?e%té’cﬂ%tﬁ%ctingt g@ﬁd#ggggmg}hgh@ﬁ/ &E\’rreatead)agr am

nonocl onal anti bodi es agal nst Integrin re 12°1s a

showi ng Ltame 2 (I ;tglml)candﬁanbabémhﬁt)kmwmyitmané@mumm flrdneg 4 Untresitsd),
cetls b & bl ocking integrin_antibodies. On the x-axis the

i ntegri qqc) 199 wa/BY) e Lape & F0Bng/mil]l A malgeular dine mksr isdndiraied.orcihe he
y-axis trgﬁt éfﬂb@?'tll% gpé b?an‘ﬁ lro\:kf entry is shown. | NTB1= nonocl onal

ant i bodi &s agai nst tegr NTB2= nonocl onal anti bodi es agai nst
I ntegri inst . inteqgrin beta 3 subun t
pur ohas P RIRICEE S S @é%n?ﬁ%@‘i%@%f‘%ﬂgﬂd & pidsg Blerbrg eptetts
| nt egr i obtted SosuYeni delisuithiea ffuritreatedSiang 10rdrrdited @4h.0. UW (Lane 2),
1 mM (Lane 3) and 10 mM (Lane 4) of sodium periodate. Molecular size markers are
indicated on the left side of the Figure by arrows.

- [0046] Figure 6 shows resuits of a VOPBA performed on membrane proteins from Vero
cells and N2A cells after B-mercaptoethanol treatment (Lane 2 — Vero cells; lane 4 -
N2A) as compared to those of the untreated cells (Lane 1 - Vero cells and Lane 3 ~

N2A cells). Molecular size markers are indicated on the left side of the Figure by arrows.

[0047]Figure 7 shows results of a Western Blotting performed on membrane proteins
from plasma membrane_ extracts of Vero cells. Incubation of separated membrane
proteins with the preimmune serum (Lane 1) and the anti-105-kDa protein polycional
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. ' |



| NTB4=nonocl onal anti bodi es against integrin p4; |NIB5= nonocl onal

anti bodi es against Integrin P5, ALPHAV= nonocl onal anti bodi es agai nst
Integrin aV; ALPHA V/B3= nonocl onal antibodi es against Integrin aVp3;
ALPHA5/ B5= nonocl onal anti bodi es against Integrin a5 p5. [0055] Figure 13
I's a diagram showi ng the effect of divalent cations chelator EDTA on the
entry of West Nile Virus (WWV) and Japanese Encephalitis Virus (JEV) in
Vero cel | xi s, .the oncentratlﬁ .of EDTA admi nistered is

shown. nﬁ@%ﬁlgfa%e hows Yerargellgeprpesssed; ton iBymUnoiieresrerss; pBR confocal

Virus (O ooy ST SRR AR 105 SPRD B R b MU R eliiha™ | ©

Ilgands menmaoe@sISImwnmyetheeadstmnmg.h such ligands. On the x-axis, the
conpetitive |igands used, are showmn. On the y-axis, the percentage

reduct i o[0mf9]Figurs 8B Ekows @pidas ictalirationRéiEthe mEkDEQ’ﬁéhﬂﬁaneRﬁmans on Z-
RGD- pept i de; BROL=Fi br onectin Vi tronectin; 1=_ lamnin;
CHONSUL15@%%&%98&%%91!0%9%%1@{&%\&[9.Gﬂ 00Brpithelial ggile e amews indicateithat i on

and | 0cal 08 AE0MeAbrofl FRIAM, ARG abfby Ak OB coR] asm rmonr ane

gl ycopro er'o cel uroscence staining. [0058]Figure

16 shows f | \Y p3
(0 i VB g8 o HEAR 'ﬁ*rb@%égﬁwﬁﬁ"%{»ﬁﬁé1?&%%@%@% nfhrtthol ¥

t he subuVetscellss Thdawawdyidicatssiiné binairgssfanest Nilexvinise.thé A05kDanetteadd i s
a diagra l_loiehovw ng the effects of down-regul atlon of integrin aV and (33
subuni t sP 'PH@'@{WPY@F"WWP& itapi drusattashment. x- axi s concentration of

si RNA used is reported. axi s ercentage inhibition of WNV entry is

r epor t edl00PifAgwieal O/sbows ﬁt\gé?Bﬁoé sraplasgaboambransypiotein pra-igrabalegowith

I ,nt ?Rrrl' :3 ?r‘am ﬁ)@g?l g(BaSIHBH étan{@ % &L%nte ‘i)'\%c%iﬂarih % %ﬁ:&eﬁ}e%tégd &ng@_alherf)g' on

egrin eta

d ycer al Melegdiar Sizehmaikess aedﬂdiwal:éd@ﬁﬁﬁé%ft $i080PiHe Figue ByBarrews, di agr am
showi ng effects of admi nistration of antibodies against ATPases. On the

X-axi s, [0062FFigureotiCR fdRighh shBRiINGQEe fHibien BF Wedk Nila\grusbidiag &l Vet
the y-axis, the percent aag reduction of virus entry is indicated. ATPBl=

monoc! orf&lls arﬁrlma)%ﬁte@ Wit fHaetiopph blackingnintegin anthediepeOp SMibunas, Aeep2=
pol ycl Or@nceﬁf?éﬁcnpgf FhBORLN Hhodkir® Wﬁedﬁ@ﬁmlégﬁaﬁoﬁﬁt BnSHBUNLLis, HEAL=

nmonocl on
percentage reduction in virus infection is shown. INTB1= Integrin p1, INTB2= Integrin

B2, INTB31=. integrin beta 3, INTB32= integrin beta 3 subunit , INTB4= integrin p4,
INTB5= Integrin g5, ALPHAV= Integrin aV, ALPHA V/B3= Integrin aVp3, ALPHA5/B5=
Integrin o5 B5.

[0053] Figure 11B is a diagram showﬁng the inhibition of West Nile Virus entry in Vero
cells pre-incubated with functional blocking integrin antibodies. On the x-axis the
concentration of functional blocking integrin antibodies is shown. on the y-axis the
percentage reduction in virus infection is shown. INTB1= monoclonal antibodies against
Integrin f1, INTB2= Integrin B2, INTB31= monoclonal antibodies against integrin beta 3
subunit purchased from Chemicon,USA, INTB32= monoclona'l antibodies against
integrin beta 3 subunit purchased from Santa Cruz Biotech, USA., INTB4= monoclonal
| - antibodies agalnst integrin B4, INTB5= monoclonal antibodies against Integrln g5,

ALF’HAV— monoclonal antlbodles agalnst Integrin «V, ALPHA V/B3= monoclonat
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anti bodi es agai nst pl asnma nenbrane ATPase al pha subunit, ATPA2= pol ycl onal
anti bodi es agai nst pl asma nenbrane ATPase al pha subunit, CALTYPEI =

nonocl onal anti bodi es agai nst cal ci um di hydropyri di ne receptor al pha,
CALTYPE2= nonocl onal anti bodi es agai nst cal ci um di hydropyri di ne receptor
beta, VATPASEI = nonocl onal anti bodi es agai nst VATPase E, VATPASE2=

nonocl onal anti bodi es agai nst VATPase. [0061] Flgure 19 is a diagram

n Vero CUtBEARE Aandran YRt ATPHASEE rRRrREa LA ROLRs Ao gt d SR
colum). 4pshe Xx-axis, the concentration of anti- neuroten5| n receptor is
shown. The y-axis shows the percentage reduction of virus entry. [0062]

Fecept or IOFAEGUEZR 30k KO RETE hibiRas b dorihe e SRR Vs
X-axis, tdmryamtm\ée‘rbr@ﬂls by fmictsoﬂﬁ%&tﬂmysmtegﬁtﬂrﬁrﬂlbéﬂeéegn led RUIaRisl theuRriiian of
the cell ?’r‘@ckea y-axi s shows percentage i nh| bi ti on of

virus en GUG@F S‘Ipieﬁ'dP@”Q1nt§9fdﬂ/\émihﬁ¢t\(r1%ﬁh9‘ﬁﬁe@66h%é Q%!ﬁs‘éi’? ojehibiiondd i n

neur of endi s rSNnRe, S (GBS, enbipAay ShRRAS laceltet JFBBRR BLCMITRe-
Bl I INPRE
W and (B A b yeat e el o ) O PRl ettt R

cl olned aifieghmbetastsubiitiuschasgd &om Gbemmq@(rjlossmﬁ; rIrNTE(sez): mamaciaral antibodivs
2
burter. - epafisP Bl Bt BNk ol RhEEF | il SoriE, e PRGN o DS o

cel I | ysHNEB4£Bdnocloweal Lantidddiésn ughinet amelytn Ppot SN TR5E am@naaoha!f befibodiage 3=
DIl protein; and lane 4= West Nile virus infected whole cell Iysate.

Mol ecul apgaingte Intagie b, AAPHAYE caroaacionalt Aatitiasfias zaldmsbﬂntegh@ &V g P HA
arr ows. ] Ei qu 23 adlaram Its etitive
i nhi bi ti %ﬁ Rﬂﬂ%’ogﬂﬂ ! Iﬁﬁ'&ﬂg’e\?l gang tflr’%l\fg%%t H"P‘Z[ﬁrubﬁ érgf) mapnoclpnal

envel opeahitddiesApdiRg iMfteddh oncentration of inhibitor(s) is reported.
On the y- aX|s S;%eqcentagg |%PH 5|Ct|on of virus entry is reported. [0066]

Figure 2 | ol 0 nt,j b dles again
reconbi n RJE?O Eeil an %angem&ﬂﬁfgg ﬁﬁﬁg‘# ﬁt&]ﬁq?nt ‘8{‘%,05'9%??%@@%-{\ i ||
protein l]hele;ntrlymféNestLNJIeMrus (WNV) and Japanese Encephalms Virus (JEV) in Vero cells.

On the x-axis, the concentration of EDTA administered is shown. The y-axis shows

percentage reduction of virus infection.

[0056]Figure 14 is a diagram showing a competitive entry study of West Nile Virus
(WNV} and Japanese Encephalitis Virus (JEV) with physiological ligands on Vero cells
pretreated with such ligands. On the x-axis, the competitive 'ligands used, are shown.
On the y-axis, the percentage reduction of virus infection is shown. RGE1= RGE-
- peptide; RGD1= RGD-peptide; FIBRO1=Fibronectin;, VITRO1= Vitronectin; LAMININ 1=
faminin; CHONSUL1=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.

a [0058] Figure 16 shows results of gene silencing of integrin aVp3 subunits aV (B) and
- ) B3 (D) in Vero cells compared to control for aV (A) and p3 (C). Presence of the subunits

is shown by immunofiuorescence staining.
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anti bodies; and lane 2= Dil|l protein with pre-imunized nurine sera.

Mol ecul ar size markers are indicated on the |eft side of the Figure by
arrows. [0067]Figure 25 is a diagram show ng results of plaque
neutralization of WNW with nurine polyclonal antibodi es agai nst envel ope
DIl protein. On the x-axis, various grades of dilution used are reported.
On the y-axis, percentage inhibition of virus infection is reported.

Det ai | ed L pt i .of the Discl 068],. A net hod f trolli th
entry of IORE P A28 pligam iamina ti et tdowneiatonc 1 Beont Y Ad nod

‘s based . . . . . : . :

ent 'y of PenerpTiiEMe SRR VoS bl 6o 9 BB riralPh B s P LEL4
flavi vir is repartedt @rs y-axiy pgoentagbadubibiiearofl \WiWehtdy fFaporednUNTAIpHROY ¢
entry of a% wi. de ntf%nt{gwgf flaviviruses using diverse processes to enter the
host  celMe9ip&lp HOft g89ignahd N Ealphadrslpfearin ralpha v cwbapit fegiasy 2, ns

h: b _ . ' : bl .
o the Jouenobe "LaamREIs RubIL FENEN 1 INTBS2 <Clrtedtn e 4 ELOUTFTdHh Pug, ™

St. Loui SARREPGIyderaldehyde-3-phosphidte dehpdrogeeael tis, as well as the entry
of other flaviviruses such as dengue and kunjin. 13 [0070] Additionally, the

acti vi t y[0ff60] Rigags i18sis as dfalgfarh }éhbumdg effedts Of sadministrassit oh arhdtie s RBRIRS t O
a wder e of cell systeps, including brain cells, and to a w de nunber
of or ga’%i? Eﬁ%?s-i(ﬁfm?da‘ﬁejlsv Fibatlies againshthearespestivgprofeiingry indicalrd. k0 have
been id A [V ; : r : eryl rents
oxt ensi vary) Segs i B B RE AL erk] B B3y AT B R
a first awhiodiesofagainsér plaema s menezane bATPase t ieta e sanpliie SATPB2=9 polyonal
recept or s been first identified as rotease sensjti | ycoprofein
£ corfBMBRRR " PRRkh AT <nemRtain AT Hson B0 suoMal; AIEATS] Geaoriagal on
the cel |ariﬂ%ﬁ[e%n%ﬁal1n§t fadrha GHemibrare JOFP48e2 aﬁihﬁ%%@r{i?' ﬂ.TrAQEbbByEQJn%i |
2). | 0073] The'exp

these properties has been isolated (see exanple 2) erinents
have bedtibadiasagabint pasmamentsane AfRasaiphactubsnit BBARTYPE 1=c sidrecldnaks

hi ghly LhSSk.VEe. i . NI L S ' as, pee s a nodel for

flavivi %ﬁ{é@?a%\ﬁ%”{'@% ?@é‘é’%‘*'@%@ﬁ%’h{%&e@éﬁ glpﬁﬂ,eﬁéﬂ.ﬁg?—bm%@gaf as a

cel | sysirdibodies against calcium dihydropyridine receptor beta, VATPASE1= monoclonal
antibodies against VATPase E, VATPASEZ2= monoclonal antibodies against VATPase.

[0061]Figure 19 is a diagram showing blockage of WNV entry by antibodies against
neurotensin receptor, in Vero cells (black column) and in A172 neuroblastoma cells
(grey column). On the x-axis, the concentration of anti-neurotensin receptor is shown.

The y-axis shows the percentage reduction of virus entry.

[0062] Figure 20 is a diagram showing WNV competiting binding of neurotensin receptor
with its natural ligand in A172 neuroblastoma cells. On the x-axis, the concentration of
neurotensin administered before incubation of the cells with WNV is shown. The y-axis

shows percentage inhibition of virus entry.

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

[0084]Figure 22 shows results of a Western Blotting carried out with monoclonal
- antibodies against (A) E-protein of WNV and (B) anti-His lysate, whole celi Iyéate where
-~ domain I_! of WNV was cloned and expressed as His-tagged fusion protein. (A) lane 1=
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to isolate the receptor for WNV. N2A is a nouse derived brain cell I|ine,

whi ch has been wused as an alternative to human brain cells, since Wst
Nile virus has shown tropismto brain cells during infection in mammal s.
[0074] West Nile virus, in particular the Sarafend strain, has been used in
these experinments. West Nile Virus has been used as a representative of
the flavivirus and in particular of the flavivirus belonging to the

b= ERERIEKSbiE ST T3 50D e i S s TR B
flavi vi r pgRs40 01| BRUONILAY 14 54Vt NIBRiruRYRTR RS @ﬁ;@ﬁ@u p)lﬁ’gfef é%‘L%e“’F—Ed to

extend the analysis on the integrins' activity as I VI ptors to
t he enti IBVfriuglgocapsid préteim; llane P8 W Hane drebDlihprotaincard: lesievs YWestsKile bed

i n exanp 1 n 1 confirmthe 105KDa gl ycoprotein' s ability _to,act as
a recept g‘rﬁ? E&e%‘iﬁ'&ﬂ,q %‘:‘r‘ha}%ar?ﬁt ﬁ'@’ecf‘%é\?i'@l &@\é&[,ga%mdi&é i%khfr Péﬁrﬁi%%o f

t he Japaﬂf@sﬁgﬁf@@pgﬁb\w_i s seroconplex group, including St. Louis
encephalitis, Murray Valley Encephalitis, as well as dengue and kunjin. In

articul Ty = PRV e : LOnE ) 3 T or
ey 11 avfoneetrighieyats  Mefaniibuily (Bs5i08t ChipBltvertifBitth B YNy dnd
parti cul Bengue odnps oentac wiithi sgiubler recombinanti WNAG enbalepadDilin Bn the px-akisj n

substantial |l v, hpnol us. to.the E protein of a nenber of the Japanese
Sor oconpraieeliraiy of daindity) o el Red S Ing ¥Rk, BcRease SNERAER: 6076
Further et} ¥Skpor®dd.t he 105KDa protein has confirned |ocation of the

receptor on the nenbrane (exanple 12) and the fact that the receptor is an

oD i TI0bBBRTBYR. 28hows BrodREd Ut Alrind woheRinaP RIS UeiRa 8sMBinant

flavivirus entty i biti sequenci ng elrn an I'rus
Over | ay [PHopreoteinBlLank g rasempinant €dit prdtedh with eardinllepsrofein tpolycichal mawrine

identifigd.the 105 rotei,h as .a ayo3 integrin,and.a significant receptor
nct v (ATDPoRRsa Rt and des Pl pfe Bufihibre ool anide, Saf Weelse ke | n
par ti culraarkefx R ihdReated drePenéfesidedf HeFRURSbyY drrbRs 17 showed a signi ficant
ability of integrins to act as receptors for Tlaviviruses wherein subunits

have an [ooePEFRQIEERs bl dibhdank %hegs&ngaﬁes%u%?fff@ba%? rRUtrh & ti%h TSSWNW wit

particular, a particularly” significant abi Integrin subunits aV and
0 3 to dBvring pelyclanaptanitibogies ogainsteanveltradilr pratairt Oar thef iiaXignugrious

obt ai necbrg\@gg ot?oc}illﬁtigr'i'mé@dt grearreepoor{e%?e@rg'the y-axis, percentage inhibition of virus
infection is reported.

Detailed Description of the Disclosure

- [0068] A method for controlling the entry of a flavivirus into a cell is described. In
particular, the method is based on the identification of integrins as receptors which
mediate entry of the flavivirus into the cell.

[0069] In their quality as flavivirus receptors, integrins have been found to surprisingly
~ mediate entry of a wide number of flaviviruses using diverse processes to enter the host
cell, such as endocytosis and cell fusion. In particular, integrins have been shown to
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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[0078] These results have been obtained in Vero cells and N2A cel | s.

However, since integrins are expressed in nost types of cells, including
brain cells of vertebrates, and since flaviviruses, and in particular WWV,
have been shown to afflict 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

has " beeloLtfAddiicRaANT SBE' ey ol iniedtts 8 aylims fecerioty disgasedobarein®
exanpl es appfad to h WO arfeeseidl §stdhe iﬁélﬁéiﬁgtbrﬁkhsc‘éug,séﬂaetosé‘ hi@lber of

adm ni straPi on of an agent that %unctlona y Interferes wth integrin

af f ect s Preganisms,usclading wettebnates areshburoah beings. particul ar, agents able to
interfere with the functionality of the attachnment domain of the integrin
are func{0®Hirtggrinst baveticeg idgatifiest ¢ behflavidnec resapters heRh aFsedd oFal |y

I nterfering agents can_ephance or inhibit the integrin functionality. In
parti cul ﬁ?‘,eri”ﬂ?'gtts ﬂ%&e&g@%b%mh?@mmﬁ&stbafaﬁollwi nhibit integrins, such
as functional bl ocking antibodies and conpetitive |igands, are considered
to be a A iIngalicylar, ima drst setiemyofryperimentse descried inithe examplas fytod, the

flavivir h ti 1Ly, Dbl L.0g. antibodi es are
pol ycl ontﬁ%egglq?i l{)a%??@eelsn’ ﬁ%ﬁfc}%;pwg%qlgﬁltaarrog%g%nése&g&'ké q’%ﬁ’%&&ﬂ&"ﬁ? E?W,p etxhlg"

I nt egr i nlirkeolusugarsasontfidingaMiraniosea ¥¥idues| 168348 ot ARP addlt MetdraB@ngh can
be a naturagl ligand, such as for exanple fibronecitin, vitronectin or

| ani ni n, PYicas i GrKDa giymfmselanIng@!i themeprergities bas been invlated (see
synt hesi&%ﬂg%i des that are conplenentary to the binding region in the

i ntegrin, ich” ligand can be identified and manufactured by a person

skilled g r the informatio rovided j he .present

appl i cat[;0 g%hfﬁﬂggéd? Sﬁgﬁgggsgé\'esﬁ%ﬂ] Sﬂff'ﬁgp%trﬁ’,"nﬁgﬁf’c‘a%'%o%&i@? I?f'(!lgi EQ, gt
cycl ohexgelis dineartighiy permiseine ifoenestt NIBCYin@Naltioh haé ®ebRMsBE RIFMEIFbe t O
i nhi bi tvﬁg’}e.l ntegrjn functionality. [0085] These functionally interfering
agents VEMYITYSRY YETRcelgrgae Greesdriediyaliibaandhas beaneusedrascy coll sxstem o
the cel g i4ts8@ tha r@éﬁﬁéﬁyﬂ' oy ! ISZQ%%' X derVEBYra A e RRICR AR S

the integrin can be adm nistered at follTow ng anmounts: papain

10- 50nUnisedrds; an_slierativeatechimarprain cellsasinGerWestNig vinisthahstiavre tregighvtd ni n)
100- 100 / s icl ohexi mi.de about 100 pg/m; Endogl ycosi dase 10-100

UNI T/ m(g’;rg'g-cgﬁ"%@ﬁf'%ﬁg%étﬁ’."fﬂ AR oY

[0074]West Nile virus, in particular the Sarafend strain, has been used in these
experiments. West Nile Virus has been used as a representative of the flavivirus and in
particular of the flavivirus beionging to the Japanese Encephalitis Serocomplex group.
Other flaviviruses of the Japanese Encephalitis Serocomplex group, including kunjin ,as
well as flaviviruses not belonging to such group, such as dengue, were also used to
extend the analysis on the integrins' activity as flavivirus receptors to the entire flavivirus
family. '

_[0075]The experiments extensively described in examples 10 and 11 confirm the
105KDa glycoprotein's ability to act as a receptor for West Nile and other flaviviruses, 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 e_xpected . In particular, receptor activity for the flavivirus having an E
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mannosi dase 100-1000 g/ m; Fucosidase 10-100 nUNI T/ m . [0086] Wth
reference to conpetitive ligands, effective concentrations that will bl ock
the entry of West Nile virus will be in the ranges that follows: RGE
peptide: 0.01-30 g/m ; RGD peptide: 0.01-30 g/m ; Fibronectin: 0.01-40 g/ m;
Vitronectin: 0.01-40 pg/m;Lamnin: 0.01-40 g/m Chrondriotin sul phate:
0.01-40 gg/m ; Heparin: 0.01-40 g/m . These Iigands can be adm ni stered

bef i,nf ect, duri i nfecti t | h t f
he subsBEER: SHTRyREF idelhotis 18 PoGeRIPFRoM antieber ReMs JaRadRSds
to be i ngeksoRtblat QH@JUBP@&@AQ yvello@/ fedér driRPiidk b%ﬁq@]ﬁ?eﬁ%cté‘é.f ective Dbinding

to the cells and can be present for nore than e tenperature for

i ncubat i : h?%!‘ﬁl#rtﬂér%%ﬁs@ &fth& e\bbﬁg%g?}oféﬁ] his E?rﬁrﬁ@ﬂqgcéﬁonacﬁ% [ésbgp%ﬁ' e(ff‘P C

[ 0087] erence ‘to the antibodi es galns ntegrin-s

ef f ect i vihe membeane &iampde d2) ahe tHeufact thatdhe kaepldrng ahrintegrin fexamhplet 18).
integrin uselﬂé [ant i lglgl)di es that ., wll bl ﬁé:k the entry. of West Nile virus
will be InPg “?QH‘B Jrexpssments gssayig favivirugoenty) iphibitipRe sequsiiGib A e can

be_adr MoSKDE Brieh e W OUEH) PRIGABHdnghsdald, BBsdibed ESAERAR 1 P1f] 00k

the entry of the subsequent newly produce I rus progeny fromentry.

The ant i bhdhase idestified:ther 465KDa proteat asl av/P3tihiegarldngl 4 eigrificaneasteptor ni n
for effectj\{e bindjng to the cells and can he present for nore than 1 hr.
The tenp%?t‘ampgm‘%ﬂnnsicﬁmlét"igrﬁg‘%f’ﬁés aiver s @4 a8 cel I's can be in the
range of about 4C to 40C. [0088] The present disclosure also shows that
agent s ilAPEéfHarhasticuian iexpadmentsr iepotted infexatiples A8 dgrimshowedilal significaft ect

t he entry..af VLT | nt heost ~cell . [0089]l.n rti.cul ar

i nt erferéebrlllg% (\B/&hméérﬂ]\é gé(pr sésgl1d'§c%¢lgﬁshg§ri ﬂ%@g‘ﬁ'ﬁ’?[sngﬂ?'e}eé uqol.ﬁupﬁs u}ﬂ%‘fﬁ B i on
or enharigdepmnident abilith toxacteasiprecdmior foratid &irug i Ipaffalarola pPasicialy v a
short interfering RNA is suitable for use with the present 1nvention and
al | ows fHGUkGANE @bility of infegrn subuitsi wiiand BB taoapleas ggwesertor wasy pesengduwi t h

e SR oS DAL O

art based on the 1 ntformation provi
0090] T L Scl h .t hat t f flayiVvi ' | so,
o oot ed0BEITRER sPADRPNST Bogh Qhisdln VelncdeiB and 2R fell T b PRBetiA TR he
functi oiretkotiys afe exprésfasm most types @ebbus,liﬁvcut@@ih irﬁﬁéihafeilﬁ loe vartEBeRss, ad
e

I ntended, herein  include but are not limted to )
since flaviviruses, and in particular WNV, have been shown to afflict a range of other

mammals such as horses and humans, as well as other vertebrates such as birds, the

scope of these restilts can be extended to these other systems as well.

[0079] The administration of an agent able to functionally interfere with the integrin has
been shown to affect the flavivirus entry in the host cell (see examples 1-22).

[0080] Therefore, the present disclosure shows that administration of an agent that
- functionally interferes with integrin affects flavivirus entry in the host cell. In particular,
agents able to interfere with the functionality of the aftachment domain of the integrin
- are functionally interfering agents of this disclosure.

[0081] Functionally interfering agents can enhance or inhibit the integrin functionality. In
~ particular, inferfering agents able to functionally inhibit integrins, such as functional

blocking antibodies and competitive ligands, are considered to be a functionally

_interferjng agent able to inhibit the entry of flavivirus. |
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pl asma nenbrane associ ated ATPases (known as F- ATPases) and the vacuol ar
ATPases that can be |localized to the plasna nenbrane as well as the
menbrane of endocytic vesicles and | ysosones. [0091] Functionally
interfering agents can enhance or inhibit the ATP-ase functionality. 1In
particular, interfering agents able to functionally inhibit the ATPases,
such as functional bl ocking antibodi es and conpetitive |ligands, are

Flavtvi - DOBAIBBEBIRNT ¥, alnRralicbpl e BhoRipsopist poliglonal apdbodesaie

| "leDIPaed; BioRF ey PEs ol Salf
Subunl L5 O ATRSee o asanepraney e B o SR VTR DRI PR been

shown th ' 1) e ti [ effective, in_ inhihiting..

v vi r 100831 T e @BlipBMeucil “eliBe o ify ol st St #F for S Bbiosieim.
natural Vitrgaactiroor darainiv, et & Gyhihgtd digaBdCloraskanie RGB! deptig brhatsdraiedily
pepti desﬁéﬂﬁt .aécg c&g}ol enmentary to binding regions in the ATPase, which
can be i e3irePapifesdhairaie complemgntangiertbe Ringing regioniin thenintegrin, Mddad  on
the info (hj'gﬁdi ' i ot pl i i 7

[ 0094] Ad'i ni sﬁhatB ?8#'@@9%3 ﬂggﬁﬁ?&%ﬁgfé& Bﬁ%t ;ILéOrglgrlﬁ P@nednfnev’iee?r&sb%etdhorbthe

neur ot enisfaimation providedhinftbe psesehbapplicatisnentry in the host cell is

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

gast r oi nj0084] Pratedsescduchngs pagainh \yhjovsiases, NN, I #IE Byd@sheimide8Rb hiso
Functi onal | { | n(% rferi ng,agent_s can enhance or inhibit the neurotensin
funct i orCANSIARreq Hinsticnally interferingagents ableytodgihit heabtagrin dunciienslitenal | y
inhibit a neurotensin receptor, such as functional blocking antibodies and
conpet i tIP85] Thesadunctignalheintarfsriag agents wars iseshat a rangeaffooncenfratipesttbatabl e

bl ocki na 2h e Be 8 he bR Wt Sl SRtaryc ol fingfandllinhBiEm &y 1
par ti cultae integen resin bdadenitisees] btifeilowiny tbntdured: pdpairn eosohanstim; F&spt or .
[ 0097] Mor e specj.fically, the_ inventors gow_t_hat in particular conpetitive
nat ur al 4N RATICWEE RoAtanaa I AdHRehan a0l Hin B A0R-40ab ADREK  exrohegBideor
| nhi bi t dbet 200 gl Erivdgibiidasd $8%10BXAUNITAn &8 dosidddae 150 IRGHIT Y e

i gands known to conpete Wit neurotensin for nedrotensin recepfor can
used. Fonannosigsise,100e1008negding AlcoSidasen0-100 mUNIT/m.

- [0086]With reference to competitive ligands, effective concentrations that will block the

- entry of West Nile virus will be in the ranges that follows: RGE peptide: 0.01-30
ng/mibRGD peptide: 0.01-30 pg/ml;Fibronectin: 0.01-40 pg/ml; Vitronectin: 0.01-40
pg/ml;Laminin: 0.01-40 pg/m; Chrondriotin sulphate: 0.01-40 pg/mi:Heparin: 0.01-40
pg/mi. These ligands can be administered before an infection occurs or during an
infection to block the entry of the subsequent newly produced virus progeny from entry.

The figand needs to be incubated with the cells for at least 30 min for effective binding
to the cells 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 pug/ml — 40
- pg/ml. 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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cAMP, |IBMX and forskolin are conpetitive |igands conpeting with neurotensin
for the neurotensin receptor (Shi & Bunney 1992), which are expected to
inhibit the entry of the virus. [0098] The conpetitive |igand can also be a
synthetic ligand, such as chemcally synthesized peptides that are
conplenmentary to the binding region in the neurotensin receptor. Also in
this case, |ligands can be identified and nmanufactured by a person skilled

in the ar > he i nfar.mation ovi ded i ‘he present application.
Dot vatoe SRR, AN PTG RS S 05 el R Besicld i i

wi th {1 awindingsto 98t éalls ARLeaRlIe0 prexenbitdr did ién PhROMThE! WiRbBralds fop e
envel ope protein of the flavivirus has been found to bind the flavivirus
recept or ingubatiag it antibedies Withosdie jcambecinitiee rargeadf abooip40 10 405Chi ndi ng
between the domain Il of the virus envelope protein, expressed in soluble

f or m and [0@88] Tel preserd dibefogure dlisb shews thakaguis WRbierirRPRIth &k eXpre¥sioR!o? 22,
show thaﬁ‘ht hrg domain Il] of the envel ogg protein is the attachnment domain
of the eMlRINMGHTRIgAbIetorallect the andtycgiithe flavivitusiinto thethost eell.| . 18 [ 00101]
Therefore, admnistration of an agent that functionally interferes with
donmai n | (9084 mesticelare infpderenes awith dhe oexpréssions df| thei Uritegrin emay yesuit tite

host cel b pid: i interfec ith the domain Il activit
can ennaimioign B8 ERhancetti o7 4h ExbilsElon” Eor G, b FienBrLonpiatgbhAe
f unct i onshony intetferiigeRNAds agitatile ifér &8 withahe Phiseht invBRtiord HAE BIIOWa fiativires

domain 111, | articular, agents such as a conpetitive |ligand of donmain
111 or aﬁct&?WﬁBg‘%ﬁﬂﬂﬁg)&?ﬁs@%mPﬁtq Interfeging with 8 exeiession of dhe inteartn agent

abl e to idahtifpgiet lRinal ik VinQf | l 02] K .
particular, t heec_ rr%eé#?ﬁ/esﬂpl@%a{ﬁcf hga’“r‘lIIlE Ebga sgé?@m'i)he% iu{fp([ré&goi} éloé)lid]‘?q (H'br%e of
domai n | preseotapplisation.i nt egrin, and nore specifically an integrin
conprising at |least one of aV and 03 integrin subunits, preferably an

i nt egr i n[0080PThes i prgsddt issloburel showy i eftRB.of THAVIGARP & | diby eaadited by
| i gand can be .al.so neur ot ensin receptor or an ATPase, preferably an

F- ATPas AUPINERHPE Of agaggnhiungtionally sniesiesing mthl the Hangsiongbiyof taneAEPase imhe

compet | thudil IRABAIERDr MeSRTPR AR & [HERIdLChdrbBARudS il e nbIREIER 1S Yo
synt hesi zed peptides that are conplenmentary to domin 1Y S "TRE 17 A I ng
regi on iMagma mendyane associatedr ATEesen (Bnowi Pas & -Alliasbs)c andbthd deotdlhi ed

and manyASLIULHPYad bRIOEN2eE 't ths Biddha membrane as well as the membrane of

endocytic vesicles and lysosomes.

[0091] Functionally interfering agents can enhance or inhibit the ATP-ase functionality.

In particular, interfering agents able to functionally inhibit the ‘ATPases, such as
functional blocking antibodies and competitive ligands, are examples of functionally
interfering agents able to inhibit the entry of flavivirus.

[0092] Preferably, the functionally blocking antibedies are monoclonal and polycional

~antibodies in particular against extraceliular subunits of ATPases (plasma membrane)
as well as V-ATPases. It has been shown that such antibodies are particularly effective
in inhibiting flavivirus entry (See Example 19).

[0093] The competitive ligand can be a natural ligand or a synthetic ligand, 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 information provided in the present application. |
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the art based on the information provided in the present application. The

anti body against the domain IIl is preferably a polyclonal antibody
agai nst domain Ill, nost preferably a functional blocking polycl onal
anti body agai nst domain Ill. [00103] An anti body agai nst a nmenbrane 105KDa

pol ypepti de having a sequence substantially honologous to SEQ ID NGO 1, SEQ
IDNO2, SEQIDNO 3, SEQID NGO 4 and SEQIDNOS Is al so here disclosed.

00104 t t |' . t f the fl
003041 oyl ol ecssiet o R R S e opabbabia
anong t haffésts flblionad edtry i BB RISt B8l |54ﬂ§663%[d08¢eggcﬁ§rﬁﬁ h%’(fé%\tﬁr\@/%rﬁ gr@é%gﬁ‘irﬁe at

interfering with the integrin expression

| east onthedbrsinganchgastiointestinahtraot andtase firardiveyl ingentairansmisstampr i sed in the
kit independently in one or nore conpositions wherein each is in a
conposi t [0995] berettioraliyi interferingi tagjehts vedm céshager icer ihibieuKid | AsWoRMEIH -

[ 00106] é@ ﬁal’tl c | ar, .the flavivirus and functionally interfering agents
or expr eS¥oRalitnIa aticuier, dyfereund AgeniscikingoiHesionally élbiessnewoiRRInoe

pr ovi dedreicBpiofCsehiss fuflb L e y
reagents, i P\ order to upefrléharlkﬁ% h'ig é}ﬁil?ﬁgieesir{er e P’%Qgﬁ%gﬁ%“’%ﬁ%ﬁ
nor mal | yofo‘un@tmnally hﬁerfﬁjmg(mmrt&akde|tm||rrhdmahateatrgauhﬂa\vmaj$ | nstructions,
for exanple witten or audio instructions, on paper or electronic support

such as [Dﬁﬁﬁﬁmferﬂmymfun&:bonai@r mlvc}dgg autibodies ase aronodlonal LEridh pblyclbAal
i ncl uded in the kit can al so contain, depending on the partijcular

met hod (ABEO d@FhQFeﬁaék@g@ach@ég%Gﬁ"astéhe %&aéﬁih&éﬁrspferﬂoe ot ernaupREs and
the |ikepeeptgp107] Further details concerning the identification of the
sui t abl e carrier agent or auxiliary agent of the conpositions, and

general ?ﬂ%ﬁ@%{g’%&f&"?”%é’%@ﬂg@gs%w l{ﬁ%é i)artﬁ: ﬂ]rbce,on‘l Eftivel ﬁ-gg'y the

person e art’ upon reading o sen dISC osure. 108]
A net hodigfaods snctuas nguictensgin apd mtuaodleangmnsmelreceptmer'rﬂﬁblt fHeeestng obphie bl e
.S al so dj.sclgsed, articular, the

t fect fl
rrgt hlog .egf '&9 e é@%p&“é%sm goyapative haands d‘?‘i‘ ® 401 Porppeter wath
havi ng wuestsRsianer ﬁétﬂbfé‘n@urﬁ%@?ﬂo? icBe usBS. F@@@rmlé' NeBffin&AAN | $6/%

adm ni steri ng an i mmunogeni ¢ effective anpunt an am no aci dl cC nNo ecuI e
conpr i sichYIR I§dhkiand  forskekin are cempetitiyseligandsetampsttingtwith heardtensindor the

neurotensin receptor (Shi & Bunney 1992), which are expected to inhibit the entry of the
virus.

'[0098]The competitive ligand can also be a synthetic ligand, such as chemically
synthesized peptides that are complementary to the binding region in the neurotensin
receptor. Also in this case, ligands can be identified and manufactured by a person

skilled in the art based on the information provided in the present application.

[0099] The present disclosure provides a further method for interefering 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 Ill of the virus
“envelope protein, expressed in soluble form and West Nile and dengue viruses,
extensively reported in Example 22, show that the domain Il of the envelope protein is

- the attachment domain of the envelope protein for the receptor protein in the cell.
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Preferably, the domain |11l conprises a portion having a sequence
substantially honologous to SEQID NO 19 or SEQ ID NO 21. [00109]
Accordingly, also a vaccine for flavivirus infection is disclosed,
conprising, as an active agent, a polypeptide conprising domain Il of the
envel ope protein of the flavivirus. Wien the flavivirus is Wst N le
Virus, the polypeptide preferably conprise a portion having a sequence

substanti nmol.ogoug tQ SEQ ID NO 19 or SEQ ID NO _21. [00110] Also a
h vacc 001 PR b duwinisiation of angent et fanchenalieiesteres weh draim il 1 |
seqguence b | | [ : a oW | Catd

def ecti vgh\a/tggt glﬁ\fbk?bseg?;%S@Eeaéécfgﬂ%é&eﬁ?\é@ﬁsvg? ?Hw\ejﬁ Lthsz :égghiﬁn@r %E’Sgbt | de
vacci ne #ywtiogallydnterfering withdhe domgain Kii agivihscamentwriceeordgisibit thee funetivredity v

t hesi L f_the flaviyi | dormi n. ||
oart 1 cul BF YA 1S Blesrmtyy B¢ Lnbitten erefiracsgint isegls 16 20Ntdothe
The VaCC'fumtiBﬁéMty?ldf/aémaﬁell ngdpx?rfiembﬂ!d@eﬂ%éwch%m%ﬁmﬁiﬁvé lﬂ?@n%f ?HHéYr?”t !

attenuated fl avivirus, Ki avi virus or subunits 'thereo and/ or ot her

i mmunogeli er amanikadyeagainghidentain He are fvictionally interfepiag tigent alle dg anhikit thehe
envel opeg pr [ : vivirus. The nanufacturin rocess and
DT Ra Ry Fring dfmaln | S s

conponent’s "the vaccine are known as such to the person
skilled j art _an .1 1 not he djisclosed here in detail. [00112] Al so
a net hodtO@f"b?f !é‘aP?WQU%ﬂ%stWP%@WPnk%ﬁ 63 b 8 CUPPMVEL BatPFﬁ'H@@%on such
a treatd@hain llIBuBR&E iapUhRGHAUSRD ford Spél; Gh i

adm ni stering toua_ subj e?t@”i n neegro?pésgdﬁﬁllgégg?tﬁéﬂ?%gﬁr%ﬁ%nﬁﬁgg?ca y

ef f ect i vé&f adéapddiB integrinsubliniés, pgeferatly solintserin cpOPididl btk subouitseV and

di scl ose rein X.be dm ni stered by any suitable route, which_ delivers
an irrrrun[gapr G LA fgwgamecajb%ﬁlﬁq nedipdenstin secerilplo gehAd Pase,
COMPONeryraiephbly 3 MATPa8E or &/-ATPass Y SCiholeBaN! bsBintBfiT hBhRid s Refto! Ne

vaccCl ne, such as-, f_OI’ exarrpl e, par enter a‘ route, 1 nt rg‘nuscu(fﬁd route or
deep subd& eerBpefitivedigand caneiso bera syrithdticelidandasper asrchekiitdliydsyinthdasirdar t .

O her : }nistration nma | so. b enpl ayed, where. desired,. such as
oral ad %?‘g% 3@3@&."”@%”8@%@% Y%ﬁ?@ﬂt"eﬁ'a d {Nétﬁ'égﬂngi region iy r'&&’&”ﬁaﬁ"’l Y,
i nt r anagmiurotensin or TPA¥ENRNigh an be identified and manufactured by a person skilled in
the art based on the information provided in the present application. The antibody
against the domain ill is preferably a polyclonal antibody against domain ill, most

preferably a functional blocking poiyclonal antibody against domain ill.

[00103] An antibody against a membrane 105KDa polypeptide having a sequence
substantially homologous to SEQ ID NO:1, SEQ ID NO:2, SEQ ID NO:3, SEQ {D NO: 4
and SEQ ID NO:5 is also here disclosed.

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

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

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

composition together with a suitable vehicle carrier or auxiliary agent.

_[00106] In particular, the flavivirus and functionally interfering agents or expression-
‘interfering agents interfering with the expression can be provided in the kits, with
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(00114] A person skilled in the art can determ ne the appropriate

| mmunoprotective and non-toxic dose of such vaccine to be adm ni stered.
The appropriate i nmunoprotective and non-toxic anmount of the active agents
in the vaccine are in the range of the effective anounts of antigen in
conventional vaccines including active agents. The specific dose |evel for
a specific patient will be deternmined with reference to the age, sex, and

| | th.of Also, th t ff th oth
gener ! RSP ialilgad S i AhEanb oD boeL T s 6 per WSt
of a0 N AstBed 2T KNG ARAHSE trﬁ&hc’ché%'n’gﬂ)lsﬁtﬂ)ng‘%nséé Habite hidindie

taken in consideration to determ appropriate i nmmunhopr otective dose
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amount of an agent functional I nt érf er| omai h

envel opergagsntsi andonatetiialst i. aw%hmﬁfersaadlmmillﬁ)er ed [00116] Also a
phar maceuti cal conposition is disclosed herein, for treatnent of a

f 1 avi vi r[99107f Bethemndétaila coacemmgathe ideatifidationf bfathev isuitabledairert agmt or

| t s ; t
i scl o0 BB ABentSRe, fiithslBlR: 2l poierr bR pagiRabAl e
i nterfergindcad bl denmicd bl! hef pdrbsn armel QHethepéﬁtlgﬁdh feutiny R ahEBsRYEhtal 1Y

acceptabl e carrier, vehicle or auxiliary agent 0117] The agent

functi orﬂiW'?SLlfﬂterferl ng with domain Il of the fI avivirus in the nethods
of treatnent and pharnaceutical conposition can be any agent functionally

i nt er f er[0AHOBJwR trhetbodefbn induicingaibrineunity fordniflaivivirué én enverelrate besdepéibleviar us
in the cg her ei osed Preferably, the ent is unc

bl ocki ng TERIPbARy e dIavRLEE 45;lech oSt Papieull B wietfed i sl for

bl ocki ngmpRinifh@ aghingnirfecity: BoRRAaTInEREINg bh! envelogeaplotdit | cdmpridig

anti bodies. Al so preferred is a conpetitive |igand of domain I I I ch can

be a cs#%@"ﬂthl @ad remprises | adgniatesing mndmmaundgenigeifectiva ginen of an asist  one

ecept opcige HoRbue domBHgha P4 oGl i bérid Ereiope, Aithelt of Wi SRIFLS' "
agents Rreferaiipalthy dorhainf ¢ |¢am1pmsbb dopmrtion| havingahl eeduericehishbstamtisllys

oY 2 S dBShIIE TSNS Mo UER BN, 4 92nc: ouch as chemcally

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

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

~ dengue.
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synt hesi zed peptides that are conplenentary to domain IIl or the binding
region on the integrin aV 03, neurotensin receptor and/ or F-ATPase or
V- ATPase. [00118] A pharmaceutically acceptable carrier, vehicle or
auxiliary agent as used herein can be identified by a person skilled in
the art as suited to the particular agent and to the particular dosage
form desired. The conposition may be prepared In various fornms for

adm ni str, i dentifiable by .a pe ed in the art 00119] The
St 01 e clrer PRy BevaniSteR sy i olHe SompoRETIBcHClt R AR M
adm ni st efeAuABHMVARN s IEE fAARAHS bt élmulﬁs%e%m Bhd/or %‘thé?“m%hﬁ&ééﬂé for
attenuatl n infectivity of the virus. Thus, the expression

" phar mac @igleewdes yagsinsé cthe vaviviuen irt padticulars against #ien envelope sprodein abrihexi c
but suffi the antiviral a ent to v desi

P reat montiauiis. T PapSach B Psekt s s MeRbens R be dided BIREREHRE s be
adni ni st knednas sidh e tH parbort BIBHdIh hé@hrtand iR Abt ﬁ@ausf;roeea WBteCi deftsgil.acti ve
agent can be derived. Such a precursor is a derivative a conpound

descri begodrrgiako & *ﬁ?etﬁcﬁ@bfrﬁééttjggﬂ flaviitus QRfeBfionH & '{}e&é’é“'r'a\{é ﬁ AdeRdft ifeh a

conversi on by chem cal or netabdlic processes in vivo to the active
corrpoundtrestmentaln parteularshumansy isodisglosarh s meﬁmddmcrmpmsesmdmmm&term toch |

k I f I h f
sci ence Poeeth ey TRELERPE af ARG Aolobi 30T RPN A Pe YRS TBHeER 1 he
agent fudietlioge@l |y interfering with domain Il may be perfornmed by routes

i dentifiable by the person skilled in the art depending on the agent

admi ni st mdspwﬁe LBEciRgHIsCR s8N ﬂew fialy s fmihRferkdty Oca;n'ygﬁhét&@le%ufé W &y

[ 00122] exact anmount require or "t he treatnent | ect route
of adni éelyersataronmpiunepriectiveuamounnt |ofvﬁney domain diibpadt other smbpumgemc

dependi n and. ge n of he i ndi vidu

ot ent . Sqfigortetfe of 5 VoPSed0 fip &bt Roufs S mnAL of PR VRS, R anc
its rmdeas;ffoadmmple; patenteral But, xdteﬂiL%%Lialrmomewdéfeptmcummebué poitechfeCt
on flavivir I nfection, the ag ent |nterfer%§% with domain IIl of the

f1 avi vi r'gg"@lﬂp@ by BF"@PE@WWI'P the affs Either medes of pdmipistraliem pray algo be
treat mr@mﬁlﬁyﬁd JM?%rFrHS%%d Qhich %toréﬁla%i?mﬁﬁfrafférf Uik G RO Bf A P%'Mt]g?g : e"

[ 00124] lagnosing a flavivirus Infection'in a ver
suscept iibtradermally nintranasally pgr intnavenloaslyvi rus i s al so di scl osed. The net hod
conpri ses: contacting a sanple

[00114] A person skilled in the art can determine the appropriate immunoprotective and

non-toxic dose of such vaccine to be administered. The appropriate immunoprotective
and non-toxic amount of the active agents in the vaccine are in the range of the
effective amounts of antigen in conventional vaccines including active agents. The
specific dose level for a specific patient will be determined with reference to the age,
sex, and general health of the patient. Also, the synergistic effect with other drugs
administered as well as the diet of the patient, the time and route of administration, and
the degree of protection to be sought, will be taken in consideration to determine the
appropriate immunoprotective dose for the patient. The administration can be repeated

at suitable intervals, if necessary.

- [00115] A method for treating a flavivirus infection in a vertebrate, when the flavivirus
exhibits a flavivirus envelope protein comprising a domain lil is also disclosed. A
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tissue fromthe vertebrate with an agent able to bind domain Il of the
envel ope protein of the virus, in particular an antibody agai nst donain
11, a ligand of domain Il or a nolecule substantially honol ogous
thereto, associated with an identifier; and detecting presence or absence
of a flavivirus-integrin conplex or flavivirus-neurotensin conplex by
detecting presence of the identifier. Alternatively, the identifier can be
associ at e e tissue, Preferably, the antibody agaji nst. donain

ith.th 1
T o o BURyRRcstioan, SEBE ainotnbelan Agengarinaly iteEBHRa S desrain di
[1/gandsuetheenichigepiofen o HEMROLRASKAriRGEALEY protel n or an ATPase or

conpetitive synthetic [1gan or exanple, a plasma nmenbrane of the

rven i nIGEHB) 2ed @ phalribectiithy "omiaiid i€ ocld3ey THERR, Gob iRt K ane
can be claviddusoinfecth weld velteliraie ahenQhe- fiahdhusedxibié aR3epdibps | motepan be

added for the interacti 3&\/ Af ter extensive washi n% to renove background
noi se, tRYMBHEEEnLRMEN pdiet ikbpEBagsutigRh gompositien, diselosed aeMBIsR®sacan

be detec i : r ' ELL r 26]
A kit foi‘ir’ﬁ?lrr’ﬁa"’t iUSS%‘]’ S| s?%g‘?y%%@v"ﬁ\s?'ﬁ%?‘? k@%@ﬁ“ﬁ#‘@@n@@éﬁ'rﬂ&@%%@‘é%% ne
of the pigtein angenpbarataceuticallp acckplabtaicarrier) vehighd opamtikiary agenici ated or to
be associated with an identifier, and one or nore reagents able to detect
t he i denf0iofitE} The agehsfancionalipmesHeringheitredomaine|l 20 ey fiahliristin thé AtbtHeasi n
11 and %jhle r.eagent ar@re used according to the diagnostic nethod herein
di scl osed. rqu{;@%;]an agpacrutisp)l eomppsifion cam haianyr adeni fénativpallin intererirg e

r eagent Syjbldenidin At 56ik to\t,\iﬂﬁblt Qﬁé‘téﬁhy%f’ th%afﬂa\)ﬂﬁruwﬂgﬂg%wér)éid Afciieq. | n
one or nore conpositions erein they are conprised together w a

sui t abl &’reterablye thar agent isr aafunictiomaly biagking . afftitedydegainéi elomaianlial swsbe

Los o0, acshfhutRs TRRRRBA bBERoS oA REREY AR dareain e 1B cartigylar
sanpl e traufige ahtisédids. AI9O pRFérrddR 4 @enipetitiry ligd (ltjf*‘t?%rﬁ;ﬁﬁgﬁnﬁvhﬁéw @aﬁaeﬁgft,ect

the identifier, are identifiable by a person skilled in the art.
conposi tGoFmetitiMe /naturabligandesuch ashan integrimindudingbt least ooé wdedbinits od/ i t

and are @l .dentifiahl e by .a r.son skilled in the art. [00129 I a

o sgmoste Mhst R et ecinbuR o s ShelinisnSnueCanie” of i ATPasPn Bleferably
a F-ATPase or a V-ATPase. Preferred agents functionally interfering with domain I,
able to inhibit virus entry also include competitive synthetic figands, such as chemically
synthesized peptides that are complementary to domain Ill or the binding region on the

integrin oV B3, neurotensin receptor and/or F-ATPase or V-ATPase.

{00118} A pharmaceutically acceptable carrier, vehicle or auxiliary agent as used herein

- can be identified by a person skiiled in the art as suited to the particular agent and to the

particular dosage form desired. The composition may be prepared in various forms for
~administration, idéntiﬁabie by a person skilled in the art. |

[00119] The agent functionally interfering with domain Ill 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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susceptible to flavivirus infection is disclosed, conprising contacting a
cell with an identifier for the presence or expression of an integrin,
neurotensin receptor and or ATPase to be associated with the presence or
expression of an integrin, neurotensin receptor and or ATPase, and
detecting the presence of the identifier associated to presence or
expression of an integrin, neurotensin receptor and/or ATP-ase in the cell.

00130 | e, approach to detect whether a sanple tissue or cell
|[ i ne | ]s F@i@?ﬁ%@@nﬁﬁeﬁﬁﬁwm@@ maY @étadswn@éme%@swgg? eF ingthedornry a he
resence r ¢ r - .
gt ai ni ngpﬁ%@e@c@?ﬁs \i/mﬁ}eadr?@ P%%gfe@s‘?dégg?ﬁ%ﬁ%“fr@gg & @%&B%ﬁ?ﬁg gnrh(#? %gil‘éect
for fl uopkacesropounthdesceibpd deyein) ther pldrmezologic hetidnoofuwhichr resbilts ifaen the
gquantitative PCR,to detect thei resence of MRNA for integrin or neurotensin
r ecept or SPIVERENBYLhgdical gp me @,l?olpdqrpgessgg in yyeda thenagtivesrmpound Sucha
detect Vbl%ch%or%@ﬂﬁ@b%p%i‘écﬁé@co?&in?%% hrdc%ﬂ@r.e%%meﬁH?fo%ﬁb%@ fihfi‘l of haYiEkI us

infection is alsodisclosed, conprising an identitier Tor the presence or
expr essi ehensisty@ndmhagnacsutinelfooneatiomscienapibo eacnagent daS&iletheraimd a
reagent able to detect the presence of the identifier. The identifier and

the readi®®r24bl Ehe adrdimisiation rmethqoa@aﬁrfumtmhanmmtémmgivf/i}mfipmram flomag besed
ue or ce Lne 1I's

in the method to detect. wheth le f ,
suscept BT LS 'ﬂ&"‘i?fti#?&'?f Uiv pirpen aribed 8521} dependingrre thaiagent i er
and the daABRreRaidife hARkHURd sbibdtpBr fo (Mo HROREALANS where the

i dentifier and/or the reagent are I nclude a suitabl'e vehicle, carrier

or auxirpt %3}”“?“5 f ' tic, ki rel
di scl ose[gpqtﬁ%]eﬁgﬁgg}lxtagi and 1 eﬂﬁgy?‘?ée? OPrt%%gg%ﬁ@ggg%?bée Spdrﬁg%/(’;idreég]di n&itﬁeOfki ts,
wi t h suiadabinistiatien rafcstiobnamanndt wilhearyn&ors sabjgct teagbjets, dépendirdeont the

erformthe. nethods here disclased,. The kit wil] normally contain the
P omos! SPARES, RIS e sndfiag phthe ndkidial paiest the sewsitt ol eviaction or

audi 0 ithé parfulRhtivifd) aBaReandits .e.beébr_aamﬁmaﬁr gtcSuch as tapes or
CD-ROVs, for carrying out the assay, will usually be included in the kit.

The kit jggmsl i W inkilRAN & -C Ll her
pac kage(g rea%elﬁt?‘g@\g%%nﬂ{ner |'a&]g?\?&e@%@ﬁr%ﬁﬁég}lg”’aﬁ% éﬁr@c?llﬁitfet\%ﬁﬂg 134]
Furt her dgaain|ld ebtheeflavivigust leeveldpetprbieiratwilb beoisefik nstiicnhbfer tearapeuticagent

or treatment of virus infection, but also for virus infection prophytaxis.

[00124] A method for diagnosing a flavivirus infection in a vertebrate susceptible to
~ infection by the flavivirus is also disclosed. The method comprises: contacting a sample
tissue from the vertebrate with an agent able to bind domain Ili of the envelope protein
of the virus, in particular an antibody against domain I, a ligand of domain Ill or a
molecule substantially homologous thereto, associated with an identifier; and detecting
presence or absence of a flavivirus-integrin complex or flavivirus-neurotensin complex
by detecting presence of the identifier. Alternatively, the identifier can be associated
with the sample tissue. Preferably, the antibody against domain Ill 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
-extracted plasma membrane can be coated onto 96 well plates and Cy5-labelled WNV
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auxi liary agent of the conpositions, and generally manufacturing and
packaging of the kit, can be identified by the person skilled in the art
upon reading of the present disclosure. [00135] Methods, kits, vaccine and
pharmaceutical conpositions disclosed herein are particularly used when
the flavivirus is a nenber of the Japanese encephalitis seroconpl ex,
preferably West Nile Virus, Japanese Encephalitis virus, West Valley or a

Vi rus suc vi.rus. Preferably, the vertebrate is a
mamal %&facs’?% caﬁaE? @eﬁj %fan'rﬁnrafﬁf%@rmg 6o %@rnw%eweﬁnng Kol r@aorfh t he
art can bdergrolid B, thil #eserl8 < 9PRY plakiBidkhifling B tHeYeRbbR ity Bﬁ'{

met hods herein di sclosed as well as vehicle carr er auxiltary en

rel at i ve bediatested.doi @fﬁmﬁlebmﬂuatesommd andeldSAtplate redderdni ni st rat i on of the
conpositions herein disclosed. [00737] As used herein, the term "anti body"

may be a[@ﬁﬂ%ﬁdlﬂohmlforotherdw@ummaf aa‘lﬁvi\ﬁhﬁdynfeuﬂidnea@'nﬂnérﬁgralﬁlrlbgst 6!1933?1;] ftﬁe?dt
illed. in the ar

The relev r epar s, ident|fiable by a person s

upon eadPh 59 tﬁ@%ﬁﬁ @2@% dgmain i eptionglly EtSﬁectgt@écqrftpcbeeﬂasﬁﬂwé@d Withean

muri ne [ S u a [

obt ai nedmbéyy g%@%e?hﬁhlogﬁﬂb?hgﬁﬁ%ﬁtgv?@g to:‘\@élg(f;th@gpﬂrd 8@ éf'll)g% ant H%)%Hy

mol ecul ewhbieic dhe agentuable & bind demaiodlltandethe Taagants métmsqd@:carcbng\m theknown

el ude. BRBEUREOR ARTRERBe hybr dorm techni que of Kol o and
e o S B a3 5 i
LT o o S e e T
Cancer T&f@r@qmpﬂwdetﬁgﬂher_t'\&b a stitable vphicle7daro@) or 40Gl1z39]agemt.i Dloeljdentifier

a6 ol G e el Fcldbb VS sl onkostidsis BETTE snfealEe FOTEIORODe h hyues

known t cadsooiteds With! the agent Rlcitd birh thedHEHbRS 66 with OtheCX@"BF &aniple to be
I mmuni zation techniques Iin vivo or in vitro. These techniques are well

known art@S¥8utinely used in acadenmic and industrial settings.

[00128] The identifier and the reagent able to detect the identifier, are identifiable by a
person skilled in the art. Other compositions and/or components that may be suitably
included in the kit and are also identifiable by a person skilled in the art.

[00129] Also a diagnostic method to detect whether a sample tissue or cell line is
susceptible to flavivirus infection is disclosed, comprising contacting a cell with an
identifier for the presence or expression of an integrin, neurotensin receptor and or
ATPase to be associated with the presence or expression of an integrin, neurotensin
receptor and or ATPase, and detecting the presence of the identifier associated to

“presence or expression of an integrin, neurotensin receptor and/or ATP-ase in the cell.

100130] For example, an approach to 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 neurotensm'
_receptor in the tissue sample or cells
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[ 00140] As used herein, the terns "pol ypeptide", and "protein"” refer to a
polymer of amno acid residues with no limtation concerning a m ni num

| ength of the product. The definition enconpasses peptides, oligopeptides,
dinmers, multinmers, and the like, full- length proteins and fragnents
thereof. The ternms al so include pol ypeptides subjected to post-expression
nodi fi cati ons such as, for exanple, glycosylation, acetylation,

phosphor i nd the |Like, Additionally, the term "paol ypeptide" refers
also to Edoa'f?éﬁw@an%ﬂst'@i ta detestydieteera saiple tssHprar el dnads susseptipleoto
acci dent abviARA ffe@idn0 - I Qi i SEgLen i C d hous,

addi tions \gnd _Sll.l st |Idtnutp$i'S (?(ri])gsq dﬁs%ﬁsgﬁb%gﬁﬁlﬂ[nﬁ@ﬁ gﬁoiggp%@mfbﬁ?@?n k’%%geﬁe%ri red
acti vi t yex@ges$ion vf ah idtegris etkureteasn, retémtot andnot Wdifohsey\dhdra feagent ablehts
percent sim]arity betwe two.pol ynucl eoti de or. two pol ypepti de npieties.
o orua, et s ibeaisnet fhe, ideGutit.Fhe daoriber aad ng iendeit Hbieror regole ¢ o
each ot helesuhed of e RRMUARSCER BBk Risedah thé%é%oé%%eté&%vhetﬂ%?fae% ple at -
| east about 70% nore preferably at |east about 80% 85% preferably at
| east abiiasueanyell inelisausceptiie & Balivjrustinfiestiont herbatiscle®h 98% sequence
simlarity over a defined |length of the nol ecules. As used herein,

subst ant[08182] The mEntifieruand |tse reajest andoss eglieiadein sriwor mpre ccyphpdsitions

identity to the. ifie or | ypepti de - sequence. [00142] As, used
er o . tHaSTecE, 0BTt afdiactine dapadtia drdtudec i o pafible SSBEE aRisT ot

i nterfergp@mnvgéhtt he functionality of the nolecule, which results in a
different functionality of the nolecule conpared with the functionality

regi ster : bgsinc t Nk; I Sin ' diqlRREDI tin
the. 1 undep secy e oY Bf fhe  BRanaie ki, Hakein JSUHERE, B EBEhRO-A kfificr | "0
f unct i onedgents afant bee providedlire thekitbewitbtsaitabid insttlictibns dnd otiree mexessamy t ed

to binding the nolecule, inteypferenc steric hindrance with the .

ol ecul SSRARIE () SRR AT B RGRGS N6 HREoRsTet Bt WhDBITaINGSN'ER « he
expr essigd cofipdsitRniineséharatd @8 ARkrs NRsfr@ttionw fer exanpledriRes & audided to
describe the invention in further detail. These exanples, which set forth

a pref effLSYCHBED qrRAPENOF eledininpinpossuchasdapes PhgD-BOMs; fry danvingt own,
are 1 nt gRABLsA wil Listedfy BelinBided M tedat. Tkt & 418 2BAIaAT debERTRE B the

particular method used, other packaged reagents and materials (i.e. wash buffers and
the like).

[00134] Further details concerning the identification of the suitable carrier agent or
auxiliary agent of the compositions, and generally manufacturing and packaging of the
kit, can be identified by the person skilled in the art upon reading of the present

disclosure,

[00135] Methods, kits, vaccine and pharmaceutical compositions disclosed herein are
particularly used when the flavivirus 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 vertebrate 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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[ 00144] General materials and nmethods used throughout the experinents wll
first be presented. Mintenance of cell |lines [00145] Vero cells (G een
nonkey ki dney) were grown in Medium 199 (ML99) containing 10 % i nactivated
fetal calf serum (FCS). Mirine neuroblastoma (N2A) cells were naintained

i n Dul becco's nodified Eagle's nedi um suppl enented with 10 % FCS.

Pol ari zed Vero C1008 cells were grown on 0.4 m porous support nenbrane
insert 27 imre 75{)3{'” I\/[LQ?J E?f?p ene ted with 10 % FCS. The p oIarltg of the
cel | rondl9§M% srelgve renmentia ew.we;dtrn%dqlktlaﬁs@'padwmlsteatlom ettthecal

resi stan%mpdsh,dﬁ\slhleyémﬂsc@ggd appar at us. The net resistance of the
confluent cell nonol ayers was mai ntained at 50-70 Q cnR as cal cul at ed

mai ntai ndop o R TRRRAR! Hkeim RAHCHS il el BoBinel b EPheaogHbgay,

FCS. Vi rum@sgrdﬁﬁﬂen&( ppeolﬁecta'memle[vaﬂﬂﬂ@bamlbﬁ RebbatinaBleeby 895brédh BKipPgoat e
a Fl avi vi. ru@f RV/E qe 9@i_lafend) Vi rus throu hout this st udy. Conf | uent
monol ayer's gpgn 5% g qlelng Rresest disglogiiten rv@@tsmicnf@ examples given, murine
mul tipli | f 4 S

p ?bly)éldhfal d?\ftIBS&!éQrwérgDHEe&’ Mjoﬂaagbjéfgéﬁ |b%} ug g?elﬁy %%abb{@ﬁ?gf&’gn?%r 10

(p-i.) super nat ant was harveste

m nut es tagbwique thet provides der mermodmr&mncaﬁraqabmyamﬂewcam pecdritialibys pell liheé ed
centr{)fMﬁ;r éé rhdew ce at ég gbhou S. The partially

oo 11 eaUHRL Thésa Bantifles Sisyelnown ah8 rotinsBopsasin ssatortimd mibiia

further pettings.CobmeneckGas ﬁ]oﬁfd@dmﬂére\ﬂﬁ& el td wﬂ@do%?a @@&q U8 HPT Bf”

2.5 hours at 4 Cin a SWS5 rotor. Finally, the purifi Virus pe
r e- suspeligblgr apRd Mﬂsll?"bdﬂ%’i Nastgraﬂ@ar49%4mland1tms Hatemmmbamwmmo) tﬁléhe

Frer ornanan HEUPniRRon LOHBLEE (GRABR G HOET driiindlo sy, FiditZ2aGoig on
Vero celéts ahndl 988s FArocinMatioAbad.O S¢i. 10BA eo@ozemof’%m tgeAEBWBI@%HNdEﬁ{a A
escri apove.

super nat f e cells were processed

i1 ar Eongte el S TadE naeren Anipohes AndsCanser Thewary, A 5. Lissl at od
virus inpthepsareegubgroup, and Dengue virus cells, another flavivirus.

Ant i bodi es and reagents [00147] The anti body for VEst Ni I e virus envel ope

(E)  Pr ot[@oR38PRnthb i AR, Vehich retain the ability to recognize the antigen of interest,
are included as well.

[00139] The antibodies are produced using techniques known to those skilled in the art
and disclosed, for example, in immunization techniques in vivo or in vitro. These

techniques are well known and routinely used in academic and industrial settings.

[00140] As used herein, the terms “polypeptide”, and "protein” refer to a polymer of

| amino acid residues with no limitation concerning a minimum length of the product. The
definition encompasses peptides, oligopeptides, dimers, multimers, and the like, full-
length proteins and fragments thereof. The terms also include polypeptides subjected to
post-expression modifications such as, for example, glycosylation, acetylation,
.phosphorylation and the like. Additionally, the term "polypeptide” refers also to a
modified protein including protein comprising deliberate or accidental modifications of
the original sequence, such as deletions, additions and substitutions, so long as the
protein maintains the desired activity.
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pol ycl onal anti body raised in rabbit. The secondary anti body conjugated to
Texas Red (TR) was purchased. Fifteen-nanoneter Protein-A colloidal gold
was al so purchased for antibody detection. [00148] Polyclonal antibodies
agai nst the 105 kDa and WAV envel ope DIl protein have been produced
according to the follow ng. The 105-kDa pl asma nenbrane protein (from Vero
cells) or VWAV envel ope DI || protei n was excised fromthe SDS-1 0% PAGE

| te dj (Q ,
Doy ot SOOSRIIAL wadf Peldif R8 in ShomploBil FETgay tosipe eraont iy lauii DebTRED
ant i gen- adpupalyhudiestidy &rvao ptﬂ)fifép‘h@e' ABiEtiese BR-BHRAT en&b\/ﬁ‘ ng
subcut aneously at 14-day interv Mouse sera were coI ected ?L ays

after th&CAHERCaspaER '@Nbsﬂaﬂw&f hosaclogause tpeadh other whendhe Sprenceaexkibitan | gG

ur 11 o0 Tnabouf 30 {pEklap Y Lo anlll rYFem s iy #hleashBoun e, ,
bl ot t i ng 8884, epreferabliyoat idast BhesCO0%, and melﬁréferéb}y ot |yt Ay FoRIgEs the

105- kDa nenbrane Broteln or DI proteln Col | nbrane protein
pr epar at PEAUSGENYFN 'WW@%? dstrediiergihafdhe mﬂleﬂum Asespd @pwm&@gtaﬂé@&yu bed

by Marti d.d

(loo7).  TREo/SEeuE D fRfdts 4 codiBes i n%% RRETEr (L8 sBRGnds Pl B
el ectronpﬁiypepimmqmcdescrl bed by Atkinson and Sumrers (1971). The
concentration of the protein was determ ned by Bradford assay wi th bovine

serum al [001i4a] ABS@edaBeﬁeh'etlﬁt Rvaden\UNCIShATR! ifletfeRRY" rdtBrsOfo Bﬁ)‘?tkﬁd“%f""erg

obt ai ned. , The g_ge protein preparatlon was aliquoted and stored at -2

C. I :Exarrpl”&‘a re'F‘f%t"é‘ hep Hinstiersl ‘ﬂbeﬁfeﬂ@ yoeleculas ewlainll tesolts nint ree atifferent of
r ot & ns ARSI TS HE WAL E b R e IR AARE 2L B iinsebbe S hae

sur f ace agenfer dhixlihdydexldnbancieg eamt emmbmhgdthm fdnoaommelofofheemm@meor
chem calé ane conponents. [00151]

Cel | mno’f%@%g%? "’%é’%ﬁtré %#P%Qkﬁge @ba the Pg? may be @btaiaed incldes

\Aclgls Ihed thutcarewhdt infifees RN Bindidgufheemoflie) 8ntt FBrhcB&S\P5 R i€ HNdFBnkS SATRIY -
molecule, modify functional components of the molecule, interfere with the expression

of the molecule.

[00143] The following examples are provided to describe the invention in further detail.
These examples, which set forth a preferred mode presently contemplated for carrying
out the invention, are intended to iflustrate and not to limit the invention.

Examples

[00144] General materials and methods used throughout the experiments will first be
presenied.

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 cells were grown on 0.4 um porous support membrane insert
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nonol ayers were incubated with the proteases and phospholi pases,

gl ycosi dases and lectins (as listed below in PBS at a pH of 7.0 for 45
mn at 25C. After treatnent, cell nonolayers were washed twice with PBS
suppl emented with 2% FCS to renove the enzynes. Cell nonol ayers were then
I ncubated with West Nile virus (MJ = 10) at 37 C for 1 hour. Excess virus
particles were inactivated wwth sodiumcitrate buffer (pH 2.8) for

Mheubat e e ko BIRRRNERRRRE Yotk £C5 T e oF el mﬁa{vﬁé nen
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enzymes @BeRfalits: dhemebiasisiance @frtbe@pnﬁts@tlcetl EOr®layemslwastinaintaimed at 50-70

2 chymot Pyt £° PHEuISLESEGH 6 £ Cormddd, dhesmchBiraf e Rolaled b ice

pa/ m & angeidimtaided)in far \, ration
of 10 pg/rr]ﬂ 1 Slg/ m &u(')be(fgga n%d;‘]ffe%iégéénlg Sarﬁﬁal?m é@%leﬂgé;ﬁ%cg@ﬁ?rg%mappl e

stem coygasidralvth'® £ it/m, 2 nnit/mM & 0.2 nnit/m; Papain (EC
3.4.22.2) frtcgm Carlcg %ﬁ%ﬁp concentratlon of 50 nmunit/mM & 10 mnit/m .

Phosphol f.

concent r@t@ﬁﬁf‘a’?mﬁﬁ" WerO W86 Rsbagat: 4 Hlhauh IELNE (eeroiend) Vigss;
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u
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Strept 0%@%d@hh@ﬁhé‘%’ar\%yﬂ&}eB%Q%Bwﬁ%cfonlgtoSOdwnwrﬂ_ leg 16 iR g g\{

O gl ycosi dase (EC3. 2 cCus pneundni ae, concentr of 1
mUNI T/ mivirgises wengskhery mnceatratﬂdrmui ﬂiﬂ!!ha”}( E@l&dﬂ);&cémblfugabﬁner ailemmw 2000

35 1 1 B2 e dnd Batiany brgdd Hadesivdie e Snbigtrio 5 a1 v RisNeRSe
Hepar i nasishion(f&Ciudther Buifficatibl. ISeiRAsden@ratieht bvf(a %@nﬂn‘%e% 223 odd Ak n?r 2.5

Fl avobact eri um hepari num concentration of & 0.1 UNI'T/
Lecti ns houfﬁ)ﬁt:&n?%éﬂ ASW5Pretar. JEiUR”Yoéhﬁ puvifiechvinge pellatggdsu té-aispendama in

of 1000 1007 e oL ACR b ar o D BB i v Rkn P Yinaveso. 1

M Cel Iahmu@tbdl Idnlappéd fFoRNZUAB $toRd MRNLENES a$RESREM of the purified virus
preparation was determined by plaque assay on Vero cells and was found to be 9 x 10°
-5x10° PFU/ml. As a control, supernatant of uninfected Vero cells were processed as
described above. A similar method was used to propagate Kunjin virus cells, a closely

related virus in the same subgroup, and Dengue virus cells, another flavivirus.

| Antibodies and reagents

[00147] The antibody for West Nile virus envelope (E) protein was a monospecific
polyclonal antibody raised in rabbit. The secondary antibody conjugated to Téxas Red
(TR) was purchased. Fifteen-nanometer Protein-A colloidal gold was also purchased
for antibody detection.

[00148] Poiyclonal antibodies against the 105 kDa and WNV 'envelope DIl protein have
been produced according to the following. The 105-kDa plasma membrane protein
(from Vero cslls) or WNV envelope DIl protein was excised from the SDS—10% PAGE
gels, homogenized, and incubated with ImmunEasy mouse adjuvant (Qiagen, USA) ata
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by Trypan bl ue staining and observati on under phase contrast m croscope BX
60. [00153] Treatnent with glycosi dases, sodium periodate and | ectins was
made to investigate possible involvenent of carbohydrate noieties on the
pl asma nenbrane for West Nile Virus. In particular, lectins (highly

speci fic carbohydrate binding nolecules) are widely used to determ ne the
nat ure of carbohydrates involved in |igand-receptor interaction (Liener et

t, 1986 | i i t.h t]. h ] t
Sl ot uiconkEfiatih § pa Bt folelieor 6 HPA! Sukb The Shlig S a Rt madiaayas 1
30 A (whiusedtbrinendrizeaBAL Biehideefive filles SUBROBReOESH @PQ&—d@?iiM‘e [ ¥ouse
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1997; Sallhe- parifiedo iramdnaigibbuling elverel 8&5fed Mir LOMEZ SBay Wagdnegted KiewedBae! |
2001). R lﬁl.ts e.expressed as the nunber of log unit inhibiti'on with
respect gfﬂ’ '%1"%@‘%&3'@'@1 QL &esence: ard spaeifieihnel antibodw pgainst the 406&Da

treat thﬁen‘ﬁ@’éné'ﬁ&eﬁ%ﬁ?ﬂﬂ‘?%mm Trypan bl ue excl usi on nethod. The nunber
of viable cells after treatnents was not significantly different from

unt r eat egafIGREMbLPAR Emﬁ:{ﬁm PQisip] Figures 1A and 1B show the effects of

phosphol i pases, proteases, yCosi dases, sodium periodate and |ectins

treat men 0 s.an he spybsequent abil.it f the cells to allow

West Ni Igﬁ)\}?rgljiﬁlé n?'égﬂ{“%'oﬂ‘.%”l%é%ﬂ% rOfé,msp%r?i[&rgpgr,e,d Pas %C&B%cmh Martiregyr e

1A, denpBatrage end lial AhgelqRoBNY arf SYRIsBerfid) Akl M@lt%dévﬁéd?g.eqhehﬁ%gh% 5@2555
S

does not%}éa%an significant reduction in the productive yie
Ni | e vi rtfSfa0RS Biliirpae pedtaing was deternivgd iyt ¢lecirgmamitrostopy msodestsibsd whyi ch

I ncl ude ' mﬁggt ' t tnent . of Ve cel | W t h
pr ot eas &mgﬁﬁpﬁdegga o% a{g%ﬂc}egie-ﬁ%gcﬁﬁ %&hﬁ@ﬁt#fgﬁe&r 0{?&{“’3&“ c{egevrinpﬁé B¥nt ry.
Papai n, Féradityd@'saaﬁ mitﬁ_dmﬁmei mgmhalgm_imm%m) £ ﬂﬁ_isfaﬁ@iﬂﬁr Ap | 2AE1¢ 800
protein, . the highest -iphibition (approximtely a 5-10g unit

i nhi bi t i“ocﬁepﬁf&%&w%ﬁ Qpeds Ther Bembyane Pﬂ%@P’eIPTGPé[at'PHé@@ plidupted asdow

t hat t heteredlailap oceceptor nol ecul e responsible for West Nile virus entry
is of a proteineous nature.

Example 1: Protease, phospholipase, glycosidase and lectin treatment of cells.

[00150] To determine the biochemical components (e.g. lipids, proteins or
carbohydrates) of West Nile virus receptor molecules on the surface of Vero cells, cells

- were pretreated with a panel of enzymes or chemicals that would destroy the individual
. membrane components.

[00151] Cell monolayers (Vero cells or N2A) of approximately 5 x 10° cells were
washed twice with phosphate buffer saline (PBS) before enzyme freatment. Cell
- monelayers were incubated with the proteases and phospholipases, 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 (MOl =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

- in_cubated at 37°C fqr 12 hours. At 12 hours p.i., virus fiters from the treated samples
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[00157] In particular, results shown in Figure 113 denonstrate the effects
of treatnent w th heparinases, glycosidases and sodi um peri odate. Wth
reference to heparinases, pretreatnent of a cell with heparinases has no
effect on the entry of West Nile virus. This result was further supported
by a virus entry bl ockage study using anti-heparan sulfate proteoglycan
treatnents of cells. [00158] As per the glycosidases, both Endogl ycosi dase

H and a- | dase (which hydrolyzes N-1jnke | i gossachari des th
mmnnose. VB OBl aued B bl R5as L dftem ndegaridert e npany, werg ponductid
signifi cmteabnlgébbﬁé@pnﬁ@ udégt Nile virus binding and entry into Vero
cells. In agreenent with this result, pretreatnent of cells with sodium
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car bohyd¥stirachiasi albes, congentiation of 1alLigani, Moug/m & &H ag/ail; &ichisokppdiopes. As

for OgI%cosi dase, a-fucosidase and Heparinase | and [I| treatnments, these
enzynes hdIniniTaE bevinechansreass stoneentsation of 10npeoti &nl pgmt Hnsis éeCes of

O bvont Sl ReRE Boinal RS aaS oo entafen o T ot tiriainl & o Bt
t r eat merBromdidinl 6BC | 3.&2,2@322c froRo r@iecégpl?e BENOTBnESRIABRS 0P R0 Mhtbhifeedo

glycans with concanavalin-A on t surfaces prevented the entry of
West  NimEniEmlgs 0iZnmbniginlo PepainEC] D4.280) frmine Cafioa papaes sengandtation vh 60

on Ver o "IHARRE € g S eASbublesiel PhiporhBuetis hx GE R hidh by §iiins
cont ai nipagiceeashiconsentrativh difels UNFRaTE 0. ZUNIFRIaPhesphelipdRcen(Ew 3p1 P4 N
[00161] ,In these experipents, plasma nenbr I sol ated and

s nbrane proteins_were :
purity W CORIGHUA Rerftges Heonseatatiooi G PNERB)h & 1 BNET/pikr Phgspbelinase Bl asmm
nb [ : ' £ I fl d
Samer & Loy I MRS E0NE, CcBAaRGPBL 160 TNl & TCORIRL BneoitBsal Pi)
di f f er efndgglycpsidase &hdEE€e B ho8M froby SeBBidmERE saplitatursa toheenteationnob 100

R R e I A A
mono- s grechéérﬁrmhi body mUNITIAE &t bl YAURIT/®NVEneathoBiiabée! (ECAh dSusGrdrAn by
a?;nonds, concentration of 1000 pg/ml, 100 pg/ml & 10 ug/ml; a-Fucosidase (EC
3.2.1.11) from almond meal, concentration of 100 mUNIT/ml & 10 mUNIT/mi;
| Heparinase | (EC 4.2.2.7) and Heparinase Il (EC 4.2.2.2.8) from Flavobacterium
heparinum, concentration of 1 UNIT/ml & 0.1 UNIT/ml;. Lectins : Concanavalin-A from
Jack bean, wh_eat germ agglutinin from Triticum vulgaris, phytohemagglutinin from
Phaseolus spp., concentration of 1000 ug/ml & 100 pg/ml ; Sodium periodate
concentration of 1 mM & 0.1 mM. Cell viability after enzyme treatment was assessed

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

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

‘Wheat germ agglutinin (which binds to GlcNacB1-4 on N-linked glycans), concanavalin
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anti-rabbit antibodi es conjugated with al kali ne phosphatase with addition
of substrate (NBT). [00162] In particular, in order to isolate the West
Nile virus binding cell receptor proteins in Vero and N2A pl asma nenbrane
extracts, VOPBAs were performed. Menbrane proteins (80 Ng) fromeither
Vero or N2A cells were separated by sodi um dodecyl sulfate-10%

pol yacryl am de gel el ectrophoresis (SDS-PAGE) as described by ' Sanbrook and

co-wor ker,s ,(.1989). ,Protein epar ated by SDS- PAGE were 32 :

el ect ropﬁ‘or(&hcgag"lngst aHé"l“g?ae "Bmaf; rﬁa%?qsﬁof%l'q'{?ﬁo% Ndinsed dlycagsh g |
Western | Ter : : r g ' 4 ul ose
ronbr ancrpe papg AR uRlchIRRE Bhdtab ety SvsBhs thelr ot S VA N 25
to bl ockvineestneci fic binding sites and to allow re-naturation of the
separated proteins. The nenbrane was rinsed wth PBS (three tinmes) and

i ncubat e[0GIEqh gheienizlyewior khémicald weps! Ubéd atlcdehtrblidis Midwibto kP effeahved as
descri be, above) for 6 hours at 4 C (b) nono-specific polyclonal antibodies

agai nst Wegdugindethg poky of vatherpknowi vuses dBortowmand Sildsiones 1992; fRaroestar y
ant i body WAl i )R it LN i con
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Non- speciTAt] ﬁa'i%ﬁgesomfhs SPMEUEMBare %@ﬁv@@r ireateiia Wias #5 agsepsedal t
buf fer vgsTryphRS IR BRANSIEN Methbd. UThB! T oW%b@é%@té?@rl?ﬁéattﬁMs%ﬁﬂhﬁéton of
substrate, nitroblue tetrazolium Finally, the nenbranes were washed "wth
di sti | | edgnifgantlyshifferant feem uatraated (pomtrélhngrnbénspi ng and re- probi ng
protocol). [00163] A 105-KDa band was detected. The correspondi ng 105- kDa
pl asma rBABSSInEguresot BA naiid r 4B \&hoor citlel Sffeclss ofx phoephdlipases, her&Bssd€)%

PAGE gel ho eni zed and _.inpcubated w.th | nEasy nq:;se adj uvant at a
concent rgimo(?f#arsgﬁ’o_ Hﬁ%dpﬂﬁpﬁ% aﬁin_@\&:\'&% _utf mepsy ._‘5’|Fﬁecf3hS an the
ant i gen-satey@sHt am|uz§i@frtﬁe\aa§s 158w WestTRHE ik Rficlbfy m ce five tines
subcut aneously at 14-day intervals. Muse sera were collected 12 days

‘after theod56]tin RRR8dRar é%qmg sﬁqy ; I f4) | I gG
purifi cgt i o?ﬁk?t ) anLgér('jira yzgS: ovrfglr n k ré)%\t Eé@%gk‘t?ﬁlﬁ%h%ﬁﬁ??ﬁnﬁ%? GTGJ&W _

| munog|cetiswiths thee three snhasphiolipraseg (da@s Sair causer anyt signéfitaby ratkation rinkthet t i ng
det ecti ?:Po&u%’tivé rV?elgé S West %ﬁig virus. Vero cells were also treated with a panel of

proteases which included both serine and thiol proteases. Pretreatment of Vero cells

with proteases exhibited a dosage-dependent inhibition of West Nile virus entry.
Papain, a cysteine endopeptidase that solubilized integral membrane protein, showed
- the highest.inhibition (approximately a 5-log unit inhibition) of West Nile virus infection.
~Therefore, these results show that the cellular receptor molecule responsible for West
Nile virus entry is of a proteinecus nature.

[00157] ln.particular, results shown in Figure 1B demonstrate the effects of treatment
with heparinases, glycosidases and sodium periodate. With reference to heparinases,

| pretreatment of a cell with héparinases has no effect on the entry of West Nile virus,
This result was further supported by a virus entry blockage study using énti—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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specificity of antibody against 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 the nenbrane 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). 33 [.00165] To
onour o 1 Feepepie) B ariiall riion i BUCHATR Vs Winding Shil snimunitode

cell rec r ' I C r Ndsi ; i ar,
dospi {0 EEbe InPAeh St MAANR SopUR TGRSR AT sGlim iR i
West Ni | eubstantaliyt reduced rttie bindingnapilityt of tHee cakss farDéVest INiler wicwspt oBodium

[ | : . . ' .[00166] .
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menbrane protein extracts that e treated wth proteas papai n
[ 00167] iseatmenispthiese tanzyunes nhacd mitiotah effecb oanedt Nile aliruis ,infebiionre rthrthise

proteins_were . isol ated ,an repar ed and, YOPBAS r.e perforned according to
Phe. pr oceifscof YSisase FmBnEn BIcast Philam conklais oliie i Briaent

Fi gure 3podéhbidicoHBnihafintey protddaesmenbrane proteins of both Vero and N2A
cells after papain treatnent at the concentration of 50 nUnittm is

abol i sh ' : m t t ed
cells (E@Rggnggaﬁég%iﬁfﬁgéﬁnyﬁt hglgg resu C;Rg‘gc(gnt P%ﬂo&%hﬁa@ﬂ%i?@pt or
i s of a Iioked glycans svithatancanavaidel bindhealckl sudfacaeprmivented fthe entriicf West
treat rrer‘{!.l iﬁ?ﬂ t(l@ band was observed, the existence of a 1 05-KDa virus
recept or e UPEREPTOSHP 1 ned. Exanple 4: Kinetics of West Nile virus

bi ndi | 00169] Fol ] qw t | t ted i le 3,
the. ki ndDPLEShTetaretiete ratnar tasilisgs udbested B3t e hiprh NGP Vi ok |
sur f ace rabéstor NESTEMAS(s\ohNVERPSHY NIRS calsS eﬁfﬁfﬁggﬂgm \[vglgjcégﬂ]plé@mﬁrﬁé'd' S

(approximately 5 x 106" cells) were treate pai n
sugars containing a-mannose residues.

- Example 2: Isolation of receptor protein

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

[00162] In particular, in order to isolate the West Nile virus binding cell receptor proteins
in-Vero and N2A plasma membrane extracts, VOPBAs were performed. Membrane
- proteins (80 ug) from either Vero or N2A cells were separated by sodium dodecyl
sulfate-10% polyacrylamide gel electrophoresis (SDS-PAGE) as described by
Sambrook and co-workers (1989). Proteins separated by SDS-PAGE were
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mnit/m in PBS or PBS (untreated) for 45 mnutes at 25 C. Another set of
Vero cells was incubated with 100 g/m of cycl oheximde to bl ock new
protein synthesis, for 2 hours prior to papain treatnents. Treated cells
were washed twice with PBS supplenmented with 2% FCS to i nactivate the
enzynme. Fresh ML99 plus 10% FCS with or w thout cycl ohexi m de (100g/m)
were added to the cells. The cells were then incubated at 37 Cin 5% CO2.

At ifjc,ti .af ' bat i .0, 4 h , 4 pl
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receptor proteins that were rapidly trafficked to the cell surface after
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d ycosi [N ; ol ' r 2 e Of : tej s 172]
Car bohy ratwé‘]ﬁtﬂﬁgg‘ g'r;%c/leﬁwegﬁ?fdg\'cg@ﬁ%@@e@ﬁ%ﬁﬁ%@o@% pled rﬁ@?? [é'%{%’ for
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entry of, the virus The nature

7ol et ofearBapa s b iy bdrBlimy ikl B6S kshipBe Mere Ore e
Nile Vi fgth difEdWaterbAd UHEY wd;@mﬁéggpg.ﬁ\é%%protﬁiﬁg g?&bcélzlspar ticular,

VOPBAs were al so perfornmed on plasnma ne e proteln xtracts (obtained
o ok OIS MOPBEE a BREATE e Sy Bin o oL APA AR o
~ protein (from Vero cells) was excised from the SDS-10% PAGE gels, homogenized and
incubated with immunEasy mouse adjuvant at a concentration recommended by the
manufacturer, Qiagen. The antigen-adjuvant mixture was used to immunize BALB/C
mice five times subcutaneously at 14-day intervals. Mouse sera were collected 12 days
after the last booster. Mouse sera were purified using Econo-Pac serum IgG
purification kits and dialyzed overnight with PBS. The purified immunoglobulins were
stored at —20 °C. Sera were tested by Western blotting detection for the presence and

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

[00164] Results are shown in 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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periodate and |l ectins. [00174] After each treatnent, nenbrane proteins were
| sol ated and prepared, and VOPBAs performed according to the procedures
described in exanple 2. [00175] Results of these experinments are shown in
Figures 5A to 5C. Figure 5A shows the results of glycosidase treatnments of
menbrane proteins. No binding of West Nile virus was observed after
treatnment with a-nmannosi dase and Endoglycosidase Hin both 35 Vero (Lanes

2 and 3) WZﬁ (Lanes .6 and 7) menbr ane protein extracts, when
conpar ed L 8l Fpey{'%&’aﬁeﬁrﬁ?gﬂ@: Eﬁ?fﬁﬁﬁ'%b?t\ﬂ@% the Mrys andthe 105kdR N2 A
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VOPBA. 17% Based on the results shovvn in Figure 5B, concananvalin-A was
obser ved Tecaffifm dhey resaiits pf smzymes and| @emuza(‘] dreamenhis Qfdatacbé/ece cells

recept or | e tr Lane 2
(50" g1 m 1RG0 Erefighf AAMRpI R WERNISE pet@Rction BRERBTEIRI3% hac
no effecpratmnbktrakhsdbahwemirdaltaftﬂwmgptoieéskea(p@pbih) receptor protei ns [ equal
intensities - Lane 4 (untreated), Lane 5 (10 g/m) and Lane 6 100g/m)].

[00177] [GOMBYRAfte: papan treatteri v6tHVeas ahl milgfth\é“?ﬁémbl*dn% prbiditss ward he

sodi um gerl odate treated nenbrane proteins was reduced in a
dosage- dép@ifse mndnprepared (andy WQPBAS werreperformatt eeaerding taribe2procedurenyi

Lane 3 - e'bc &’Hjeifgﬁﬁle - 10 my). These results have provided nore
evi dence that t he cell receptor protein contains carbohydrate

Poo175) TRRas} Bhe FENSFe ShaMA T B BTy E PR e e AR G BRI 1 or
a- rrannomb@asVeabahd N2ddcalls rafter papalih d@atréstit eheSéncehtrafors BE50 MDEGTHPHAL €
exhi bi t e%o?shed (Lanes 2 & 4 respectively) as compared to that of the untreated cells (Lanes 1
& 3 respectively). These results confirm that the receptor is of a proteinaceous nature.
Additionally, since also after this treatment a 105 KDa band was observed, the

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

Example 4: Kinetics of West Nile virus binding molecules

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

examined.

';: [00170] Vero cells (approximately 5 x 10° cells) were treated with papain at 50
mUnit/m! in PBS or PBS (untreated) for 45 minutes at 25 °C. Another set of Vero cells
was incubated with 100 pg/mi of cycloheximide to block ﬁew 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 wifh

~ or without cycloheximide (100ug/mi) were added to the cells. The cells were then
incubated at 37 °C in 5% CO,. At specific times after incubation (0, 2 &4 hours),
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dosage dependent inhibition of West Nile virus binding to the 105-kDa cell
receptor protein (Figure 5C. Since Endogl ycosidase H cleaves only the

hi gh mannose resi dues of N-Iinked oligosaccharides on gl ycoproteins and
concanavanlin-A binds specifically to mannose residues (Figure 5B), this
further enphasizes inportance of N-linked sugars w th mannose residues on
the 105-kDa cell receptor protein for West Nile virus binding. Exanple 6:
6- mer capt pet hanol Ereat ment, of nmenbrane proteins 36 [00179] To investigate
t he possPHSNG BB E?éleoPrQi@m%querﬁd@xtraqﬁa@oﬂ%hemﬂesﬁnha@b ands5VORBA prassma
protein, HBlafAEg "ENDr ane extracts according to the procedure reported in
exanpl e R were also treated with 5nM of (3-nercaptoethanol. [00180]

I nt t| | - kDa_band d ' f tei n band '
from - 30l0H74D. The Poslive YRRl ot Siahh Gl £295 635 iwchiho!

f ol | onedtrbgtedViditBpapdin (80 enlG/ml) foraBsmAutedeatorobR lempefattird AR aRet bﬁ:)téasé-a”es
1 and 3 &%ap untreated sanples from Vero and N2A cells, respectively. These

resul ts aiflggmevak aftar 0,12 and Adwurssiviris binding wap determines byl VORBA. dNosr upt
[ bi pdiNg; | | ndi . inly thropgh the interaction with

{he- car bonyapei et 6bsBhed i BF Slcpind Blebisrd/dl B bifies fafle' £7 ™

gl ycopr ot@ien2 (Mibditldyclohesirtide ahd Wahb 5t etatdyelhegmidd)PwhBARbATHRIEd & Biehs

wi th (3-necapt oet hanol West Nile virus was observed to bind to a series

of prot MMBAANE PFOEﬁlgithat isrghiregtadowity papen (Lengd)-e Vigst Nilg virymbinding teat e

that th I : Bk d ‘ el ' d

Subuni { o s as GBIl e AT RACIR AT pEseryed B 2hobly with (AL irehB%! LIRS

prot ei n preteaseuand yregchadDats ariginalptevek alithinl wis heuist (Rigwrends—cLasss 13i 8ked vi a

e act derPeiivend) e dhe B0 ofinkt iRl s Tiscls &Y oy loReXMH GBS
merbr andindihg anhs AlsPropeefieteafds 21 Raaat &5l 147 nbhe chii&;v%?nqe—of.ar‘i’éé%y ati ng

agent (iodoacetam de) to block thiol reactivities. Consistent wth the
resul t GBEREGIENY).n Thisredigaies the persenck af abindagt prpeenistingsisterngll poold pithebi nds

to a si e 5 A | Furt her the, actipn o

(3- m*aca[)altg)I gg%%%ﬁ:oe:ﬂ [%Cgﬁ%(})ﬁj rgtéeénnsl B%} gﬁérgctgpwftjgﬁﬁ%bﬂdéan&et Seﬁ hsé'r%ﬂﬁ&%ff?{
subuni t semPhabwithtiu thesteetfor eswl gro®irpgatiissieid dweur.t hat West Nile virus

bi nding did not require a folding dependent di-sulfide bridge or that the
West Ni [Example 5: Glycosidase periodate and lectins treatement of membrane proteins

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

[00173] In particular, VOPBAs were also performed on plasma membrane protein
extracts (obtained with the procedure reported in example 4) that were treated with
glycosidases (Endoglycosidase H, c-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.

'[001 75] Resuilts of these experiments are shown in Figures 5A to 5C. Figure 5A shows

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

virus was observed after treatment with a-mannosidase and Endoglycosidase H in both :
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virus binds to the carbohydrates residues on the protein not affected by
the action of (3- necaptoethanol. The latter is in line with the above
observations that the carbohydrate residues on the nenbrane protein are
necessary for virus binding. Exanple 7: Wstern blot analysis 37 [00184]
For analysis of the specificity of the anti-105-kDa polyclonal antibodies,
pl asma nenbrane proteins fromVero cells were separated using

roror ant (PLAUSS S50 3B A {RTFoLS GPOp BenTTe anobrans olah Galiadts.
Gesor bednen o o, (2003 B8 )eatdtndthiane Wi B qUeld SURAL A8 PR 4 "

the anti-105- kDa protein anti Ies or pre-i ram at
t enper at ©eés onlane Hy. bint eontmlsa@g!ybosldas@treatmdﬁmth@mmﬁe bflﬁllnsq%ﬁﬁt ed

b t th kal ed t ti- g
(tnem cofamt LaheRy Sp e REREn e 3h i heCatast i bindimar ofee N Fissto um
(NBT) . [ @6E 865-kRespilotsin dafid S NPWBUIE heF i d EhatT\;?!%anﬁﬂlﬂgmtB%é( YoB80dHa oell

anti body generated against the 105-kDa protein was s be speci

for the I€EEPkI% Pﬁi‘if@tnellﬁ l(l&ltf@m mesdlabzd:eby][ - ilbi;eo\/\&lgarm rtud»rotcoammsy Q-ﬁn@u‘e 7,
L 2
(Frqur e ¥cp8alion > HERRRL B BRTREYECIasnbrent ihHen Big Rlla Lol reBriiotis For

t he 105- kEzessahy foravest Nile PingS Bindirly Was Nathe? aktSsseERRIEN %eatrﬁéméetrsﬁng
Im*runofl}t}ﬁ)&%scence Confocal M croscopy [00186] To det’erm ne th

| ocal i za /5t the 105-kDa proteins on Vero cells, imunofl uorescence
assays were _carried out. To determ ne whet her t he 105 kDa cell receptor
prot ei n [091dF} Béﬁ%toﬂaﬂhpyfeéb{liﬁ eBawnl in friguse z:edcamn\mjlnmwmacﬁﬁsem%istmnce

m or bacon o2 B Rt AESHLSR IR B %ﬁserﬁ%%‘g%e&%r”groﬁiﬁsf Vo dloeags | <

a pol ar i deqibndent manner flenhivediniearad \LeérféE d ga/miP8a t have
di stinct,_ apical and bag_ol at e(rbal domgu ns of ?1 ﬁg asﬁw&lf%ﬁ%dq gbmﬁrgm

For i nmiR6iether baedehyiehamaggiuinn hedino ﬁiﬁ&%lfrajokmkmgewwsgbmgom ttmvm!l

i ar PR R I R VARG 4 BB ane A O Bb S aded
was antitip@/iiPp pol yclonal antibody (with a 1:100) and the fluorochromne
were Texas Red (TR)-

[00177] Similarly, Figure 5C shows that binding of West Nile virus to the sodium

periodate-treated membrane proteins was reduced in a dosage-dependent manner

(Figure 5C, Lane 1 — untreated, Lane 2 — 0.1 mM, Lane 3 — 1 mM and Lane 4 - 10
_ 'mM). These results have provided more evidence that the 105-kDa cell receptor protein
contains carbohydrate groups with high mannose residues that are important for virué
- binding.

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

Example 6: B-merdgptoethan_oi treatment of membrane proteins
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conj ugat ed secondary anti bodi es. The specinens were viewed with | aser
scanning confocal inverted m croscope (excitation wavel ength of 543 nm for
TR) using oil imersion objectives. 38 [00188] Results are shown in Figure
8A. The 105-kDa cell receptor protein was mainly localized to the plasna
menbrane as detected by the anti-105-kDa protein antibodies wusing indirect
I mmunof | uorescence. This is a typical |ocalization pattern for cell surface

I I | h fi ' d bjlization, the, '
pol yel onlO AL T dafLoakoheceo RS Bosereh chealiiedoked birsRs UpU A8al 1 y
to the pkaensasationm, plahiiembrafOdRiteauding 36 1R pRLLaRR EpaRe § M
In polarized cells are shown I n Figure . I'n porarized epitheltal cells

(Ver o Clex@ypletdh avare aleo teedted with SweVl obp-reerpastesthanobf the 105- kDa proteins
at the apical surface as conpared to the basol ateral surface (Figure 8B).

Thi s res[00180puhtbrestingh, & it 10BKDAMINAr 1k 4 3bri€Nbf Yrofdin weﬁlas Phriging’ froHs

t hrough t he aﬁ(l)cal surface of the polarized Vero Cl008 cells as
i |1 ust r a®@doi #0-KDgr were whsetvedyaftarhiieatment Mgth pooeicap@eatiainel, Sotiowed by

Crvo- | NN El 01901, T. fi th t f
oxanl o EOT B B0 oL BEBE PRy ErBRE RPN SRRk orpresa) aed neatS aifRAlas oLt
[00191] sémplesefrdrn Were dnac w2at edisv fdepdrblyN Tiesd! Fastité Mhy TsubRRkt ahaftC
for 30 mnutes to allow virus attachnent to the plasma nenbrané. The cells

were t hérﬁafmea&w&béhmﬁ??ammgtbamldm Z@trdiwm vimsolru'yldingia;@ \tilltmls binding asouret hod
1984) wj i f.i.cati.ons. . i ] 1).
ot |y Tedly” BfBuar 8 IMERAEN Mt 1S5 Bidsalen medhi B iR PTG, pértie

gl ut al dedoytien bothke peytefirbedding in gelatin. The gelatin block with the

cells was imersed in cryo-protectant, rapidly frozen before cryo-

ul 1 am quOReHRonsieROWAR titdtfidfit 6f feffenitile dardiMOwfin G HRCALLRMUIRA"

[00192] For immuno-|abeling, the primary anti y was t
menbr andVesgtrNiteevirus(vias Obsetvedita bind té alskdee df protein bandstanaingvrom 0 ot 460 A

colloid oQ: LLution .1;20)., .The sections were viewed, under the
20 RO ISP Hhs i R aribalEthat the 1B 0G0 el receplor préien is made up of
di-sulfide linked subunits. However, it might be equally plausible that the virus binding
protein is actually 30 kDa, and upon cell lysis it becomes cross-linked via inadvertent di-

suflide linkage to other proteins.

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

the absence of alkaylating agent, West Nile virus binds to a single 105-kDa protein.

[00183] Furthermore, the action of p-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 fo the carbohydrates residues on the protein not affected by the action of [3;_
mecaptoethanol. The latter is in line with the above observations that the carbbhydrate

residues on the membrane protein are necessary for virus binding.

_-Example 7: Western blot analxsis_



[00193] Results are shown in Figure 9. In particular, localization of th
105-kDa protein was confirnmed by the i nmuno-gold | abeling of
cryo-sections. Mire particularly, at the wultrastructural |evel, Wst N
virus was observed to bind to the 105-kDa cell receptor 39 proteins as
defined by the 10 nmgold particles - (arrows) at the plasnma nenbrane.
use of immuno-cryo electron mcroscopy reveal ed the specific binding of

West Nil i to the 105-kDa cell receptor protein. Exanple 10:

| nhi bi ti iﬂoﬁ ﬁ%ﬁ‘ §% 0 §t3pRF‘ﬁ@ty\ﬁfrtU§ aﬂB-WérhﬂaaP@V‘é@malél%BpOdle&d@ﬁsmﬁ
{ei . , 00104 o o Ni |

T T o T b o st S el Bind 5B By By e el

pr e- i nculsdectiopharesis tand tabsiebedptotrifroceinlosbotieasbrame niBictad, GSAS  The

e
| e

The

and VOPBAs perfornmed according to the

P otodur JUESE B Bl wRE Bitich pulbas desmbedsharsl SO NS 4008y q e bl

The pre- iguthin ﬁf&u@éteﬂh@vé@@éf;\mtr@ ahf105- @Y b?ﬁ%he@t%dk@eoﬁﬁ%@ﬁﬁﬂ?e

menbrane proteins through V al so prevented I'ng of

virus (FiSgie atoroomytemperativeraens abi erbitalgshalenrfoed hourt hReableanr everé thehe
105- kDa ' t] jes (la 2). ,Hence, these results, provide stron
evi denceaéﬁ?gt%&t%g ﬁtg@ﬂ@”‘@bﬁ%‘@%&m"&ﬂa@ﬁst &PW“Q@te§ &@EP@tE”‘@é’P?ull%ﬁg

; . . f16& RltRBofilA\NBTH USes.

r ecept or {(ChembatiniNUSA)withthe sABH0A ORSHbStAAS Hitfobi6s &t _
Exanple 11: Inhibition of West Nile virus infection by receptor protein

pol yc! onfo18apRieaarts ese [HRMA Fidhie 72t THE @ﬁﬁWﬁ&%tiﬁ@&ghﬁﬂgﬁé{{eggo

determne if the antibodi es agal rotein rec
same cel fgdiagleihieol O%kBadprateimwageshow fee bei spesifierfor yhe 1BEElkapmteih {iesh

Nile vir c I ept.qr.s. wth_specific ant.i bodi es ,agai nst the cell
recept or V%rroo ?‘L'él!s:): b%‘d‘fe%?%ﬁ e@éﬁﬁss\g;y P(ﬁ @)‘éen t'r J‘.anf’(% 1‘@@?8 B8 rﬁq%aé ergopRselyed
Ver o cel dfterwincabéiiors witha phatiniunk Ceerint (Fiflge andang’ §i b FH@theMpolyclonal
prei mune serum or the anti-105-kDa polyclonal antibodies for 1 Hour at

of

C. Aft erdftibogyaaspaiso seegitic festhe IREKaa celhrecastanpretePamMNPA oellsct ed wit h

West Nile virus, Kunjin virus (a flavivirus in the same subgroup as West
Nile vi rggqlpple 8: Indirect Immunofiuorescence Confocal Microscopy

[00186] To determine the localization of the 105-kDa proteins on Vero cells,
immunofluorescence assays were carried out. To determine whether the 105-kDa cell
receptor protein is differentially expressed in polarized cells, immunofluorescence
assays coupled with optical sectioning by laser scanning confocal microscopy were also

carried out with Vero C1008 cells. The Vero C1008 is a polarized cell line derived from

Vero celis. These epithelial cells have distinct apical and basolateral domains of the =

plasma membrane.

{00187] For immunofiuorescence 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)-
: _ponjugated secondary antibodies. The specimens were viewed with laser scanning
confocal inverted microscope (excitation wavelength of 543 nm for TR) using ol
immersion objectives.
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Dengue (another flavivirus) (MJ = 10). At appropriate p.i. tinme periods,
supernatants 40 fromthe virus-infected cells were processed for plaque
assays. For control purposes, the above procedures were repeated with an
unrel ated poliovirus infection. [00199] Results are shown in Table 1 bel ow
Table 1 Log unit inhibition of infectivity by pre-imune sera at the
following dilutions. 1:10 1:100 1:1000 WN 0. 250. 56'0 150. 85 0. 200. 50

075 Log108186: slind ois Shofh iridive 347 sy U eolracpatonprbseieas Mainlis n
at the f{ddativédto dhé \étdsﬁfésmeﬁqb%elaQQQteEté'oogﬁg 6heV%ht]ﬁ51§5 59@? ge rg @ngb%@es 0. 55

0.60.50 Kunjin 4.0 .8 0.60 0.35
0.75 0. gsingdodioent impwinefisargseshcee sThisiis @ typichl lnoajizationi patiermécs cefl sarfgby

hi b id h
the ent roElies; BpR heing3 Puftoh. aa , SEteaLiRuter s W TiesmobEIasl
the pr esantﬂmdbés abeint0 thek TB5-RD&RotRIASGI BRdYspdcRRafilo ﬂ;{%e !%sfn%sh'r'ehﬂ)rane

t her ef or strgngly support the conclusion that the "105 gl ycoprotein is
the rece@WSlor West Nile virus. Additionally, since the ant|-105 k Da
rrenbranedznrotel n anti bodies were also effective in blocking the entry of

t he fl aviOf188% eﬁuﬁ? ohexperimentopérformtddaini palarizedcetlé ardshdamanErgire 8B. In

hal h S hal ‘Mu
Val oy cholafecF PR iRl CiBon, Hiekhafs Shionadve) or gleasonianige 405
dengue kaaJwaemsObtdﬁe@pﬁ:avslﬁﬂﬁce“as Bbphred féothla'tﬂa'sblza?eréf'%lﬁf 5@}@3@? 8:@

receptor_protein for entry into host cells. Exanple 12: Locati
105- kda C#f resdteepn! QreXBPHt tor Ahe ﬁfaf@ﬁﬂbﬁr%ﬂtalsOfawest itg aings through the apical

surface of the polarized Vero C1008 cells as illustrated in a previous study (Chu and
Ng, 2002).

Example 9: Cryo-Immunolabelling Electron Microscopy

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

also was carried out.

[00191] Vero ceils were incubated with West Nile virus (MOl = 100} at 4°C for 30

minutes to allow virus attachment to the plasma membrane. The cells were then

processed for cryo-electron microscopy using the Tokuyasu method (1984) with some

-~ modifications as described in Ng and colieagues (2001). Briefly, the cells were fixed in

'_ 4 % paraformaldehyde and 0.2 % glutaldehyde followed by embedding in gelatin. The

gelatin block with the cells was immersed in cryo-protectant, rapidly frozen before cryo-
ultramicroscopy, using an ultramicrotome (UCT) having a cryo-attachment.

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

microscope.

[00193] Results are shown in Figure 9. In particular, localization of the 105-kDa protein
was confirmed by the immuno-gold labeling of cryo-sections. More particularly, at the
ultrastructural level, West Nile virus was observed to bind to the 105-kDa cell receptor
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[ 00202] Detection of the cell receptor protein from plasma nmenbrane
extracts from cells of several species, including vertebrates, utilizing a
West Nile virus antibody and/or the cell receptor protein antibody is
expect ed. Exenplary species conprise crows, 41 horses, mce and hunmans, to
determine if the cell receptor protein is present in these groups and if
it can bind a flavivirus. This is shown by providing menbrane proteins,

| oaded |nto different gel I|anes arated by SDS-PAGE and transferred onto
ni t rocel PIOtES agABH Y’(hﬁe1ﬂ|"tm@@§i patticles ~méarroves) et the@laamalmerﬁbrane

mono- speq T Prsofmpliiol i 8obiSh ibioRedny kol IR S Findacer et Nie

det ect edvimystcemmwaaéu receptar prodgthi bodi es conjugated with al kaline
phosphatase with addition of substrate (NBT), for exanple. [00203] The

ni trocel Euh@e MROED [r1BitiohABf Hfinalrd Fb‘?eWe%'PONi'i@ MIRRPES iehibrafi edfs G
protein anti XENpl ary 1 ncubat o th
pr ei mMmunEEcap oigimpolyplomabantibodiegdi | uti on of 1:500 for crows, horses,

m ce and humans IS conterrpl ated, as well as use of CGoat anti-nobuse IgG
conj ugat B9184] mhikiticeabf hmdm@aﬁﬂwasaﬂée virlis fo didmbirane ceffs by 2060KDaRotein
ant i body %i pdi n&{ generated will be highly specific for 105-kDa nenbrane
protein Y Séeﬁi ge of species. Antibody binding found in all species

he cell receptor tein is present in a wde range of

i ndi cat tggir ]Lt o]

vert ebr ﬁgé After RRringuRatiasy, with fg'De fIe KPaepigtaimatjdihpdiesy ngmbreaneweells Ni | e
t

el | 1 acaornd ARG, iT Tebared, 4 VOPRAS HERTHEY, Qoopihd t6” HR°

menbr aneprasedwieaeparieyl pexpmplee2n was carri ed out to determine the identity
of the glycoprotein follow ng the procedure disclosed in Sagara et al,

1998 [oqgowe]mesmm alte etmwh in mgerrmesr rfeepmr Inedbatnmt BetREqOS KR | r@tblnng as
SEQ I D NO. A h ééi (‘% NO_ 4 and SEQ |

have bedl ’BBPE%S tea§e%ar@ e bfﬁ’é%é’f%t@ﬁ@eﬁhé‘é@hc\/@&a&am EWVleatqdhﬂ?e of

the i nt eEHdiAg D¥ PRIt Ntk Wtud{(Ei§lire ‘R?rl_faﬂbni‘ n?@ﬁ%@fo@@éﬁﬁfeﬂtlﬁ'tﬂe %ngrll&é;éff

search in the dat abases Entrez Protei rocedures
known t dhe HO5Jdda preteiRiantibediesn (kare a}ﬂ-[enfhetlefserresulnslmownemtnodg avderaseci ng

shows t bats 88 oK% 408y HloLReR" %t%%nnisbae nggggletc%ﬂlt}la? recep?oq for West Nile virus

and other closely-related flaviviruses.

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

.antibodies

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

[00198] Confluent monolayer of Vero cells were first washed twice with PBS and
preincubated with preimmune serum or the anti-105-kDa polyclonal antibodies for 1
hour at 37 °C. Afier incubation, cells were washed thrice with PBS and infected with
West Nile virus, Kunjin virus (a flavivirus in the same subgroup as West Nile virus),
Dengue (another flavivirus) (MOl = 10). At appropriate p.i. time periods, supernatants
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superfam|ly. 42 Exanple 14: 105-kda cell receptor protein identity [00206]
To determne the specific integrin nolecule(s) or its (their) subunit of
the integrin superfam |y that nediate binding and entry of West Nile
Virus, Vero cells were pre-incubated with a panel of functional bl ocking
anti bodi es against integrins (al, a2, 0, a4, (6, a6, aV, 01, p2, 433, 04,

05 - Chem con USA and Santa Cruz Biotech, USA) follow ng procedures
or 37C

di scl ' et al 1998 at 4C (t t ' [ bi ndi
(10" dot o4 UG iRy e5is et piscetsqd tinraecreAvs | Fopapevel fuposes,
anti bodi eRe bbeve pﬁc&ﬂﬁe@ﬁer@%’ﬁ&%&ﬁxitﬁ%ﬂ lRﬁ@!QteH?%g?\?]i&sﬁﬁl%ﬁfi@n.r eliability of

results on inhibitory effect on Wst Nle viru g to Vero cells.

[00207] ng}g?tc bxtﬁllts'é’rg%'h‘éﬂawffrﬁbl?uhgel l,fus were then added to the treated
u or a

cells an er 1 ncubate 4 Cor 37 C. Excess and unbound
particles were inactivated in acid gryginae buffer (pH3) and renoved by

washi ng[wth PBS for e .Iﬁ’?o% ReESULLS ] virusyhi-ndihng are
shown ir{u Figure 11A gggﬁlttg{hz:once?nﬂf"V[W%}égﬂﬁm@%ﬂe@agm\ﬁn in Figure
11B. A $i gni fi cant—rhi-biti-anof—t H21QHNQ dillljo Lrusi by
treat nent of,.anti podies éi1 st _all the intel ns subuni 151008st ed.

Ant i bodi {Aﬁg?i nst int%§ #2803 and i 019 H8i85 dual LBAAIQE0 (ay and p3)

es
showed {heKHMhest i nH-B? £i%s?2 of West Ri2&:0i60us bi nd).BYyx4@B entfry. Anti
aVp5 i nt egid¥0ant | bodi d59atd2Ehow somb.8kt 887 of WedL8MEI075i r Us bi ndi ng
and entry. In particular aV05 is also capable of bl ocking the bijnding of
West Ni|e virus ﬂnd thoghunitdstsibition fof Reéctelty blian@nds XDafMERsfarddi €] Virus,
showi ng| that integrin al pha Vpirstefraithb %ldMng@ildiBRs SPeC! 1 ¢ bi ndi ng

nmol ecul g for VWM. [00208].1ghi's experi meny.4gy T epeat ed 1PU anottier cl osely

related flawnirus, Ja Encephal i tj S using, gl e anti
integrin qglgx:i]%lodi es atp? 3_'}5@ 0 Resul ts 4'§f A in g? +% . Antibodies
agai nst} i n];,?) I n jsubuni Bes'_(ﬂ 0and p3) ag(f;ﬁ rin avg ly{ inhibit
the entfry o apanese Ighcep 1tis Virus*nt ero cel*t .iP 09]

Ther ef ore—the—+esults—obtain i Dl ecul e for

both West Nile and Japanese Encephalitis virus and that both the integrin
subunits of aV and 03 are required in binding to West N |le and Japanese
EncephallP0280NTheaientry of West Nile and kunjin virus was strongly inhibited, while preimmune

sera did not cause any inhibition. In contrast, the entry of poliovirus, a non-related

picornavirus, was not affected in the presence of the 105-kDa protein antibody.

[00201] These results therefore strongly support the conclusion that the 105-kDa

glycoprotein is the receptor for West Nile virus. Additionally, since the anti-105-kDa
membrane protein antibodies were also effective in blocking the entry of the flavivirus

kunjin virus, other flaviviruses of the Japanese encephalitis serocomplex subgroup,

such as St. Louis encephalitis, Murray Valley encephalitis, kunjin viruses, dengue Virus
: 1_, dengue virus 2, dengue virus 3 and dengue virus 4, might alse utilize this 105-kDa
'_ cell receptor protein for entry into host cells.-

Example 12: Location of the 105-kda cell receptor protein in_vertebrates and

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

cells of several species, including vertebrates, utilizing a2 West Nile virus antibody and/or
the cell receptor protein antibody is expected. Exemplary species comprise crows,
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43 Exanple 15: Role of divalent cations in the binding of VW and JEV

[ 00210] Confluent Vero cells were first washed with phosphate buffered
saline (pH 7.4) and added with fresh culture medi um ML99 with 1% FCS
contai ning EDTA (3-12 mM). The cells were incubated with EDTA for 2 hrs at
37 C. After the incubation period, Vero cells were added with

radi ol abel | ed WAV particles and assess for its entry into Vero cells.

Speci 11 cBath nioe & Alimehericonaifife P RRCca Aol pliem il prie i these

requi r engnoupefandi i il camt bindta Aasivices. THIS msm@bﬁ\e{\%«tfiamgi)rﬁb@mér@ pilv@,fe@ns,
elators). ero cells were

I nvesti gat ed, b usi,g EETA (divalent cations ¢

treat edglﬁFSﬁd E %{E RNt el langs, sepaated aby oBDEIRPAGHaand ctiansfefrednonte

i nhi bit @& i meki e Wevel | i ' R e, shown
T ur oSl RehidhY The ifceMiosh Hitirahls o FElbed SERt NG WinG
subsequemtrifiedt Vest diilenwius, Nrabibity polyslonah endgtiocspecific eamtibaldy ohgaihsatieniral
cations froi’nthe ﬁegrlltur en irotn nt did not have any effect on the entry
of WAV i FTIVEIARS ot pad Ei@!bﬁﬂﬁee Y e5epdanyianiiraphiy anthastisscsonivgaed with

bi ndi n EMR S ddit ' keals,) A bi ndi ng assay with
fi brongcﬁ%ﬁ%ﬁ%ﬂg?i n,I gﬁgggﬁfog%héﬁﬂ{%%ggpg?lf# %%ﬁgﬂ%t e, | agi nin gnd t he
pepti de REEd) | i st . -NQ._ 6
P Seoty B, B nGEAGRANE Ribraries datfo SHMERA By r8 IR ORITRR 19 BB, o
wi th di forefeent actdodgnt Exdrnplasy ofhct@Miopr atfeiseparaf$dD pepibrales, prodsins with
anti-integrin antibodi ea at . 4g. or 37 % for | hr. washed, incubated with 50
pl of P&%Fﬁﬁ“é’b‘*‘eﬁ@ﬂ‘"\'/ﬁv, Ftipogiessaicardiiution f 1500 farswewsqhewesy niess asdt ry .
[ 00213] htagmst & 86 I Be Ry QLT | Q@ NGt BT ' g ctin,
| am nin, arydS RCGD 'ggg{ﬁi{aggd’t gs C‘AéeiglP agu‘}%cog (Egést ?rétgmotuggoﬁlﬁf%kwagé{reidi gﬂﬁ

i nhi bi t lRlIse phesphalpse at a wilutiompEdt2000. The antibodpbindingreeneiatedaiilt bel

i nhi bit| i iological liga vitropegti for

i ntegri hba\)l Oép%%% g’?gtp?ég@fw&e%fﬂ%fw %fa"&\/anf??(qcfﬁse rP@O%"ﬁ%’BS be
hi ghl y ftepenideait speeidstindicagahaf thBEalImetéftoPprotdiy & SR8eRl At LIWMHOfangkldfS -

[ 00214] Previ ous_st udi have shown that many |igands and viruses can bind
to intedfit fa?%!ﬁ@ﬁﬂ%lﬁé pEcountierthg ide pathouemcity abtherWesuNigdirymamong

si te- di y@edirdtgyut agenesis of RG notif in Murray Valley virus
(flavivirus-JE serogroup) al so shows consistent results

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

[00204] Peptide sequencing of the 105 KDa membrane-associated glycoprotein was
carried out to determine the identity of the glycoprotein following the procedure
disclosed in Sagara et al, 1998

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

- superfamily.
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44 that binding of Murray Valley virus to cells is independent of RGD notif
on its envelope protein. Exanple 17: Distribution and |ocalization of the
105 KDa gl ycoprotein [00215] To conpare and confirmthe results of
experinments reported in exanples 14 to 16, cell surface staining by

| mmunof | uorescence assay was carried out wth anti bodies against 105 KDa
‘menbrane protein and integrin aV(33, respectively. Vero cells were fixed

wiih oer Exafinlend: POSKAAEN rbebnioPBIBI KR CICe SLalm N For |
i munof | T were grown on cover slips

and fi xefbo26] Tocaémrmipeotiy %p@@ﬁ@*?lﬁ‘l%gm? %oié%l@?ﬂtorsh@s(es%z’btubﬂﬁﬁcﬁ‘dﬂ{ee s

simlar to that described in 2002 I bodi gal nst 1rntegrin
aV( 33 antitagin Nmrianalyrt’aat mediate hindilgyashentreohWest bliledbuisaVetdeelis wenrs y

it §8§: B-oBPRES WA s ek PRt B piceino" SuilRissceqainet 56389‘%%,er
At -t ag o AR ORALIN, B pa TR S SpRENESH T aB.S580% Cyd Bickeetl, R
di | uti onfolloWing droceduwed distisedad Sagaret 41998 ceaPOqR) s&eﬁﬁiﬁ@mgmmhg)body

The -specinens were viewed with Oynpus | X81 using oil inmersion
obj ect i v&¥s37°Cod2 deferminsuvirus %ma/)smtrbodias frarg ifferar | pantituls anhhqnm fmml y

In parti r 3 distri | on the sna

and 1 ocattenL coRRBRED Bas e elB shi ity of gonds sipRo8pR et on

di st ri butieshNipaings piading toherd @D gl ycoprotein were al so observed when
conpared to integrin aV(33 shown in Figure 15A. Thus, a simlar

distri bguomgpﬂdawa&ﬁb@ww et M2 Vi vilrkaR aaaﬁa‘t% {r4eed" eﬂs \493 s

observe 217L Therefore, these data show that VI I us ng 105
KDa pl adwdherriney af@d forof & rati 4 Cheri (h?t &G i Exca¥ JandExabpied mrtlmawere

k kout. | at. V133 Vi [ 002

Further anppfERl Brafd ity Bl IR teo by ik b SRS P eec Ll os

for Westimds, ezééunsns:ona@mwmw@mu.r@yar@e@mnoﬁn Bard H1AT RELMNE \e@ﬁc&ﬁrn@ ed
en

out. Ten, short gene sequences fromthe full |eng Integrin aVv gene
sequencélleS@thW@rN@hogm ingCigure 11B. A signifi cant inhibition of the entry of the virus is

shown by treatment of antibodies aginst all the integrins subunits tested. Antibodies
against integrin aVB3 and its individual subunits (aV and $3) showed the highest
_inhibition of West Nile virus binding and entry. Anti «Vp5 integrin antibodies also show
- some extent of West Nile virus binding and entry. In particular «V§5 is also capable of
blocking the binding of West Nile virus and much lesser effect on the entry of West Nile
Virus, showing that integrin alpha V is functioning as the specific binding molecule for
WNV.

[00208] This experiment is repeated with another closely related flavivirus, Japanese
Encephallitis Virus using all the anti integrin antibodies at 25ug/m!. Results are shown in
- Figure 12. Antibodies against integrin subunits (o and B3) and integrin aVp3 strongly

inhibit the entry of Japanese Encephalitis Virus into Vero cells.

- [00208] Therefore, the results obtained show that aVf3 is the receptor molecule for
both West Nile and Japanese Encephalitis virus and that both the integrin subunits of
oV and 33 are reql.}ired in binding to West Nile and Japanese Encephalitis virus.
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and twel ve short gene sequences fromthe full length integrin 03 gene
sequence (SEQ |ID NO 10) were selected and |igated into BanH and Hi ndl ||
di gested pSilencer 3.0. In particular the followi ng integrin sequences
reported on the sequence listing as from SEQ ID NO 12 to SEQ I D NO 15,
were used: Integrin alpha V1 (SEQID NO 12), Integrin alpha V2: (SEQ ID
NGO 13); Integrin beta 31 (SEQID NO 14); Integrin beta 32: (SEQ ID NO
15). Al s erify in- franme

i nserti om— and screened
| asm d

NI _ PEAL Q Gl & J A AL O\ a0
for down | ati.on of integrin expression. [00219] In particul ar
construct[géfﬁgicfoéweﬁ?to‘é?@-q@, Vﬁ%%b‘ﬂ,wqg!?%’ vithmhosahals bufferedosaling (Pb'g?-éhs of
the integhyhdd \V/ WLk el : ek
Transf ecti ons &gﬁgthpggﬁgu@ééu& ngﬁﬁvéﬁwgﬁr@@i%ﬁﬁggﬁé (?rcltozﬁ%%\/]),
| nvi t r ogdhe(aefia)were inpetéd edtholDTAdform@niarsaatt 37 6C. Aftertthe dficubdtion peglods
were gro on_,cover sl i.n 24-wel | s ti e cgulture plate until 75%
conf | ueny%.ro fe@%wgr%&dgggt\rﬁ@l f%@%‘%@ﬂv‘é’?\@gﬁéﬁﬂ%t@ ssessipl dx &t ke 4 pl
of PLUS Nepwéeslls. in 25 pl of OPTI-MEM nedium (@ BCO for 15 mn at room
tenperature. The m xture was then added to 25 pl of OPT[-MEM containing 2

Cof i . . . . _ . ONAL T L
Conpl exe DUz PRI cAbR (CATHRAN Ber) Shodf % BEinvkuc Mitnd SBeciil Bingh R 20
lr)ri f of co@pbysiolggical liganetsi tnﬁnieg;iradgted passlblienmdquemdnn‘ onl" dmwnlﬂe:]tcatiaﬂs Hfos

efore vj.r entr ay.was.carried ouf. .The down r tion of integrin
was chec‘%’@gﬁ]gbfi’%im %/h'ﬁgg%eﬁ@é é[’é@g e ngy di‘ﬁ"?%%ﬁ-@g g’g‘@'%t C?H‘E"g'igri n
al phaV agtbldtets). Vero dM9 WPt trEARd W EDAR a0 &ds! &ic‘?gﬁé’n&@i‘én(ﬁét}?fﬁg to

be approximately 35% Results are shown in Figure 1¢ ntrol forned by
i munof | $eMes i dbib the bindipgosf physisdegieal digands do a8egrim Results carel shavei ity

anti int ' 1. hadi I $.Sh Lo Figures 16A. and 16C.. Those
i gur e aueCtE P Lol Aol R EBTA dinH0Eblbckthe S tpsElinm sty
di st ri butfdfestt Nildr eirce| Thesefoteaenmandl dihdiviieattatRab P thd oiltiré @Avirvahencel | s
transfecf.ed wth rr[]>Si%[encer-si RNA integrin_aV or integrin p3 shown in
Fi gur el €89 BRENaYGRM:efeahonthe saty of KNV inda ¥Rrei6ehs- r equl ation of integrin av
and (33 ¢ : a nunber of these clones can
st rongl y=RRE By Ly QGINE Abliga K4y AS8a¥ or 03 by 80% These
i ntegrin _down-regul ated clones were 46

[00212] Competitive physiological ligand binding assay with fibronectin, vitronectin,

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

[00213] Results are shown in Figure 14. Binding of fibronectin vitronectin, laminin, and
- RGD peptide to cell surface has results only in partial inhibition of west Nile virus
_- infection. At the same time, the partial inhibition by RGD peptide and physiological
ligand (vitronectin) for integrin aVB3 may propose that the binding of WNV to integrin

may not be highly dependent on the 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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seicted for WNV virus entry study. Results are shown in Figure 17. The
down-regulation of either integrin aV or 03 strongly inhibited the entry
of West Nile Virus as conpared to internal control of GADPH Exanple 19:
ATPases Anti body Bl ocking Virus Entry Assays [00222] Anti body Bl ocki ng
Virus Entry Assays (ABVEA) perfornmed using antibodies against various
pl asma nenbrane-associ ated proteins have shown significant inhibition of

virus en ; ATPase t.a.npt shown i nvestjgate the
rol e of gﬂnéf b%quégf’\@ﬂgg?}@g%%wﬁ tsoo?(‘gEHﬁ "\f@??"‘ft?'?té’)f ‘ﬁé’rﬁ@&é °Inu'}5t FMeleRG i es
of ABVEApwmsisinper f ormed wusing antibodi es raised agai nst plasnma nenbrane
rel ated ATPases. [00223] In particular Vero cells were grown in 96 wells

m croti t ERaRiplé 97: bidttibGAoh hH8MbealifgtiohSof thE A 04K LG th PBS and
I ncubat e0 ant 1 bodl es agarr ATPase betd Pase al pha

" ooopt oy 02181 T8 CORINEAS BRY ChfitfueCRERNCbr SipNfentEleponBy iR eRPRRRM A B o
wer e r ent,ecklbsuriaes staiging Hoyi in&nwﬁdﬂmoF&Sené&a@éa&hm{ adirldadhg viith YMboaRe

added and i_ncui&&i for another 1 hr at 37 C cess virus were then
i nact i vat@ainsty ggmbrane ReataingdRt integrisupVBa, (askecti@ly. Versetelistwereyi r us

were th t g 0 ] | own in Figure 18..The blLocking
of both p eg(sam@r' tprqeggrgg‘r?ggpaéﬁcipﬁé%s%\aP?’ggs?'ﬂmngg%ﬂg?‘%"cﬁT Pﬁtgggng/vi th°% hei r
r espect i imguamafiubeeticeace aitroscopyesell inonoldysly Weteogrowel die ebvarslipandied
process QEDV\NY I n nerag, ATPases are required to generate energy for
many cel%! &0%%39%?? deeganestor i Hy rBl"assﬁﬂﬁ?SﬁﬁHﬁ?taﬁ@CGgﬁﬁﬁ:éﬁ simpifarate dhatay
act as 3 e i di.0g. f heshe ner for
fhe endasyenarReCHL NolR, ArEiiodss AR Mublit BRI RPN TR KA B8 no
Virus EmembrasaylychpoRas|wey ussdhashtheapriag antidifed, i lespsotivel eaithag f or
S

(ot encmfolEs, 85 wdrir, SFerndans anlbedean coniealods wih. EEer were cikes of
tringeny /O ' r b Ak @RS al

Fepor L g PSuRidy0 The SHindif BHEDGEy TR0 1aSiqy I BHRER, Bol BBRRY By .

repor t ed1:4§05E0d pniirtegrin 4ipH00226) ABVEDRCmak andibbdy ndG0D)t at dndicsedi es

agai nst oMUt AlsHBhORESRLES Wa an FITC conjugated secondary antibody. The

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

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

aVB3 are distributed along the plasma membrane and focal adhesion through the
cytoplasm (see Figure 15A). Similar distribution patterns of the 105KDa glycoprotein
were also observed when compared to integrin aVB3 shown in Figure 15A. Thus, a

similar distribution pattemn between the 105 KDa glycoprotein and integrin aVB3 is

observed.

[00217] Therefore, these data show that the WNV virus binding 105 KDa plasma
membrane protein is the integrin oVp3.

Example 18: Gene knockout and down regulation of integrin o VB3 in Vero cells

[00218] To further confirm that integrin subunits aV 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 fuli length integrin «V gene sequence (SEQ ID NO: 8)
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Al72 neuroblastoma cells and in Vero cells as a control, [00227] In
particular Vero cells were grown in 96 wells mcrotitre plates til
confluent. Cells were washed thrice with PBS and incubated with anti bodi es
agai nst nerotensin receptor for 1 hr at 37 C. Excess anti bodies were
renoved by washing thrice with PBS. 50 pi of radiol abel ed VNV were added
and i ncubated for another 1 hr at 37 C. Excess virus were then inactivated

oo Bl B S o B aakﬁesmﬁ%m S i B
cel I's wenp Moero) w@%&eéted\'&m%éq ﬁ{tf 3"!Il|na Lﬁflﬁ%st% Vﬁlﬁh?gﬂi‘a 8 eg

agal nst neurotensin receptors 4 I NCU I on
VWAV. Ent rp;arthIaMmeufsliawuggmnmheganrntdegquemdasbrepede@preme sequgnoet Iésmgnasr éoapt or

been_ contrGl K9’ JauScshadll NP dseiats Haedelesiun aohadt SERath REct or
Wi th i ts Iftagmi éiphbl\ma(sEQFﬁeSN'd)t $3pfnt g?’rﬁhllaé?té%‘?WSE@I ﬁJN@S’W& mﬁ'g{r)ﬂlﬁe?a 330.
t y bl ocked entr f

Neur ot ensi n_(nat ur al and) conpeéti into Al72
cells. MEQ NG s e%qﬂrmnéatvwcime& wese seteetesi andtsequehmfe‘detcenenfy in-

concentr gt.j e L op of. ce h, r eadi Iab | ed

v s biiahRinSEy8h B ke e Sinded e Vet ie B S3F s@beaey faydown’
neuroteneegmlaimmnfrrﬁegﬁrﬁéxmﬁsélm V‘ést Nile Virus entry in Al172 cells [00230]
Work has been carried out to knockout the expression of neurotensin

recept 0r[00'2'19]°~ﬂn7§aﬁi@hlla$ ﬁﬁ&nﬁﬁﬁ@fﬁlruﬁ:&r g&éﬁéﬁcé}l'd 6-H4, TARbRAL TUBA JT@érﬁSm rt

gene sequences from full l'ength otensin réceptor sequence we
sel ect eddiffaEent; pgions |0f1 tbamteemu anaﬁdYIbetangseburpS |(eimaven  kBelow] rwere

TD NG (PR sl hng SIS R e RA LT | Boloiamiie BEUS twagkhisafiafon
|U|S§% c Srig:ltmgeg (UBA) e wpetifiag iby the eRamifatuRed e BEE, NAREIdoRE vidie Idisws @uence

FS§8 % l'J[ was transfected | nto A172 cells. Transfections
were perfdF s 8 #yWellp diceve St platss undh g% sonflugncy) ni ta Sgua ¢fube) as
speci fi adshycthvBeomBua Giddr T 1 f
coversl i sp?ln 24- vve? S ﬁéésﬁm%%ﬁdaﬁgﬁzl %!?62 #}rlf{%ﬂé%ﬁ?con @ﬁw'fﬁ@' 5 ug
of the medlum (GIBCO) for 15 min at room temperature The mixture was then added to 25 i
of OPTi-MEM containing 2 yi of lipofectamine. After incubation for another 15 min, the
DNA-liposome complexes were added to the cells. Following incubation for 3 h at 37
°C, 1 ml of complete growth medium was added and incubated for another 24 hrs
_ befqre virus entry assay was carried out. The down regulation of integrin was checked

by immunofluorescence assay using antibodies against integrin alphaV and beta 3.

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

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

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

-expression of integrin oV or p3 by 80%. These integrin down-regulated clones were -
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respective constructs was conplexed with 4 pi of PLUS reagent in 25 pl of
OPTI -MEM nedium (A BCO for 15 mn at roomtenperature. The m xture was
then added to 25 pi of OPTI-MEM containing 2 pi of |ipofectam ne. After

i ncubation for another 15 mn, the DNA-Iliposone conpl exes were added to
the cells. Follow ng incubation for 3 h at 37 C, 1 nml of conplete growth
medi um was added and incubat ed for another 24 hrs before virus entry assay

Frame | neareblor WD chl ity RERURELE B En TR EILEFIZ: TR cbtineSautan
cel I's anef sitherdntedrif o)V ciopBistreryly hibited e eMPYHPNRRE Nile Wael%%n%?é&%é' on.

The down regul ation of neurotensin receptor was checked

i munof | iTEe&at eenteol Qfs@éPFU';#l ng anti bodi es agai nst neur ot enS| n receptor. To
denonstrate expression and | ocalization of the receptor imunofl uorescence
assay wExample 19nATRases AntibiodyBloekingrViresmEntryAssayser e used. Results are
shown in Figure 21. A172 cells transfected with pSilencer-si RNA expressing

si RNA aginage] Antibodye Biowkings Virus dRregt Aés@so(gﬂi/@\}j PeFofea LaingO Antodias Ma
menbr ane_neurotensin. receptor expression No down regul at’i on was

obser ved2gHERLAIOHR Plasma; pne-gpraciated HFC&%F% hewe shown sisifisent inhibitiarh
Si | h
pSi | encesf GinNGntAR B Bb%ﬁé%é‘of ?@r@ﬁ%&é (data SOPs figRf Al;oofr\?__zggtﬁpqrﬂg%}(ol%ﬁaﬁ e

pl asma nenbrane and w t cytoplasm ¢ vesi c
Vi rus atAhBAseAs C@rﬁmnhl[mfdlzeﬂ\]’ema Wiiukea Wrthw senaebDABVEArmastéi’fdrmed

350- 390, ET16b ( No USA
and expr%sé\ggngéoc{jﬁe &Og@f"ﬁig'aéﬁ’ EBEJSSI Orréﬁ\ié Hagﬁ'fotelﬁ] vvaggggpresséd
as a _soI gﬁ ]prot erh urifi ed throu& ni ckel columm. The
our i 11 e OPRET oy RATtisat,ercs gals Wers iy todes s moicrolitee pléas Bheanfisent
L ranst ercélRanéie widHeaTftibe L BT ARG RGbahSviPSYHIRAadd:! A Badiebst' o

w t h nonocl onal anti bodi es agai nst prot el
ant i bodis®unith ATRasaoslpbaabulaymt, - @igumt dlhdeIWFIéJI!'I'EI fédletptcanalplhadl esaloigme

used at Ff n s ectlve : secondar
ant i bodlcghsﬁﬂ Bﬁﬁugae[ I‘é&%ﬁtqor %?SQ&-RQSG ﬁag‘i %V\/JP’é1 d%td3§§ seéﬁ%ﬁ"ﬁslz
Det ect i @mtibbdiBs Mrerpremeved vRwsAING tREcOWith lID)BS agddiinef Ffolabdlad WNV were
(nltrobluetetrazolt%l:tjaftothe bl ot . 49 00234] Vero cells were first

i ncubat &Y9GA ARddNEY o gpheritrhtat$d (G Excepdvingg/war then inactivated and
washed with acid glycine buffer (pH 2.8). Penetrated virus were then determined.

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

Example 20: Neurotensin Antibody Blocking Virus Entry Assays

- [00225] By using human brain ¢cDNA library screening for interacting partners with WNV
envelope protein in Yeast-2 hybrid system (not shown), a neurotensin receptor was
obtained after several rounds of stringent selection. DNA sequence coding for
neurotensin receptor is reported in the sequence listing as SEQ ID NO 16, the amino
acld sequence reported as SEQ 1D NO:17.
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DIl protein or BSA for 30 mn at 37C. Excess or unbound protein is renoved
by washing thrice with PBS. Radi ol abel ed WNV or Dengue virus (250 pl aque
forming unit, PFU) is added and incubated for I h at 37C. Virus entry into
Vero cells was determ ned by radioactive counts froma scintillation
counter. [00235] The production of nurine poluyclonal antibodi es agai nst
West Nile virus DIl protein was carried out as previ ously described by

Chu and f d Bal b/
were o 1| (PR RBVEATIE BrRRERd AT Anflplins BRI nosrotessarcentan (o

1) of ant17Rinduretiastondicets and inNWdfo(RA9 256\ donwer e i ncubated for 1 h before
overlaying onto Vero cells nonol ayer. Excess or unbound virus-antibody
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Ni | Vi [ 11 ted h I D NO 20,
Thi s seqlbsEile FobdE & & Hontrfess Priiodsitnein Eraoet s washingver dMHg to
the wel | PREOVWS0 GEoRiddiolaRas] WNY N Bdakd hh@@h F]&chﬁ”alnoﬂ%? ©RSh{
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sequencewar eported in the sequence listi n?
pr ot ei n R #CBakoR w*tbe”ad@iqbfe@sis@d\l\ésEatnso VN lprs:sgrmf cantiReiobibited oyt amiid |

protein "~ r dfo transferring to

ni t rocel %s?‘%ﬁ%ﬁ%@n@]ﬁg@rgﬁéﬁﬁgﬁ Lflslnlok ",10\?5 d%"%ﬂéct ed with nonocl onal

ant i bodi |.0 ,of antibodies.. The results

are shO\kﬁﬁ ﬁ%&eéfgﬁsoﬁg&éﬁenﬁ 113191 QWQV %QWP%UPeE'“@WSt ASRYRYT
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r econbi ré%nt E domain Il (Figure

§ Neurotensm (natural Irgand) competlt:vely blocked entry of WNV into A172 cells.
A172 cells were pretreated with neurotensin at a different concentration before
incubation of celis with readiolabeled WNV. Entry of WNV is blocked in a dosage

dependent manner.

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

[00230] Work has been carried out to knockout the expression of neurotensin receptor
“in A172 cells and assess for West Nile virus entry. Three short gene sequences from
the full length neurotensin receptor sequence were selected and ligated in BamHI and
~ Hindll digested pSilencer 3.0 (not shown). In particular the sequence reported in the
sequence listing as SEQ {D 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 celis. Transfections were performed using Lipofectamine PLUS reagents from
Inyitrogen (USA) as specified by the manufacturer. In brief, Vero cells were grown on
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[ 00239] Subsequently, Vero cells were first incubated with di fferent _
concentration of DIII protein or BSA Radiol abel ed WW or Dengue virus is
added and assay for virus entry. Results are shown in Figure 23. Entry of
WAV is significantly blocked in the presence of DIll protein while BSA did
not have any effect on the entry of WW. Recombinant WAV envel ope D |
protein can also slightly block the entry of Dengue virus at high
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are | nQﬂnephécabgdmhﬁfn%ﬂBo@%cérﬂfeeéﬁ'é?%sg@eéﬂﬁiddi&”é%él@tyne&g%génh-r%ge s?sent

di scl osure has been explained with ref nce to s n _
O her eﬁ%é?'ﬁﬁﬂﬁf@fﬁmxpwémml@mhzabom obthe m‘ceptodummtmoﬁkmrlelscemnet dssayrt in

i sol oo P e SRS Tk Brfed Vot uRodb RepipReelown 1 Bguizon,

J.D., L&ijAdvr2 EEIIS traaafécﬁd Jethr ,pShefcerlSRNA |e<§(9FBs'sfdgC%IiRIQﬂ QgafsPuhat i ve
cel | neurotensin receptor showed a down regulation of plasma membrane neurotensin
receptor expression (B). No down regulation was observed instead in the control, where
in absence of transfection with pSilencer-siRNA neurotensin receptor is expressed

predominantly on the plasma membrane and within cytoplasmic vesicles (A).

. Example 22: West Nile Virus attachment domain

-[00233] West Nile virus envelope domain Ili (350-390) was cloned into E. colf
expression vector pET16b (Novogen, USA) and expressed as His-tagged fusion
protein. The DIl protein was expressed as a soluble protein and was purified through a
nickel column. The purified Dill 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
~monoclonal 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 Dili protein was carried out by
‘adding the substrate (nitroblue tetrazolium) to the blot. ' |
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receptor for human cytonegal ovirus. Virology. 176, 3337-3345. [2] Agnell o,
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control for anti-DIll antibodies.

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

[00237] The amino acid sequence of domain [l coded by the sequence reported as
SEQ ID NO: 20 is designated as SEQ ID NO: 21. A soluble form of recombinant domain
Il from 350 to 390 of the envelope protein of West Nile virus envelope protein (E
‘protein) was cloned into E. Coli expression vector pET16b (Novogen, USA) and
expressed as Histagged fusion profein. The protein had comprised a sequence

. reported in the sequence listing as SEQ ID NO: 19. The DI protein was able to be

3 expressed as a soluble protein. Recombinant Dill protein was separated by 10%SDS
PAGE and followed by transferring to nitrocellulose membrane. The recombinant DI is
detected with monoclonal 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 Ilf (Figure 22). ' -
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[00243] The disclosures of each and every publication and reference cited herein are

incorporated herein by reference in their entirety.

[0001]The present disclosure has been explained with reference to specific
embodiments. Other embodiments will be apparent to those of ordinary skill in the art in
view of the foregoing description. The scope of protection of the present disclosure is
defined by the appended claims.
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2. The ex vivo nmethod of claim1l, wherein the agent interferes with the
functionality of the flavivirus receptor protein. 3. The ex vivo nethod of
claim1l1, wherein the agent interferes with the expression of the
flavivirus receptor protein. 4. The ex vivo nethod of claim1l or 2, wherein
the integrin conprises integrin subunit (33 or integrin subunit aV. 5. The
ex vivo nethod of claim1 or 2, wherein the integrin is an aV(33 integrin.

Fi avivi r (&1 SBREER b B Anf CBPYtSel s oo MANUGFaicnsitios! mebispe

appr oxi mat ebrptemslPakbind vidHa86ika | g8t Ad¥ds rising portions with a
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fibronectin, vitronectl ni n-an fotin. 11. The ex vivo nmet hod

Sapanssc2) Beoldlf o GOEI- DM B0 DA Fiash SR el BaMiR M. . oo of ¢ he
precedi ng ddcdation ofWesteNife Vil ffdnHe/bralhs of ichilNes wHY h&d Mbﬁ‘dﬁ enf:?pha-mg. ex

Vi vo et hogﬁuﬁwgrn%wone of the preceding clains, wherein the ce Is a cell

of a verte ealithOrgan. G2v87988Rod of any one of the preceding claims,
wherein the agent is a siRNA against the integrin.
[25] Gollins, S.W., and Porterfield, J.S. 1985. Flavivirus infection enhancement in

macrophages: an electron microscopic study of viral cellular entry. J Gen Virol. 66,
1969-1982. '

[26] Hase, T., Summers, P.L., and Eckels, K.H. 1989a. Flavivirus entry into cultured
mosquito cells and human peripheral blood monocytes. Arch Virol. 104, 129-143,

- [27] Hase, T., Summers, P.L., Eckels, K.H., and Putnak, J.R. 1989b. Morphogenesis of
flaviviruses. Subcell Biochem. 15, 275-305.

[28] Hase, T., Summers, P.L., and Ray, P. 1990. Entry and replication of Japanese

encephalitis virus in cultured neurogenic cells. J Virol Methods. 30, 205-214.

[29] Hasegawa, H., Yoshida, M., Shiosaka, T, Fujita, S., and Kobayashi, Y. 1992.
Mutations in the envelope protein of Japanese encephalitis virus affect entry into
cultured cells and virulence in mice. Virology. 191, 158-165.

[30] Heinz, F.X., Auer, G., Stiasny, K.,‘ Holzmann, H., Mand|, C., Guirakhoo, F., and
Kunz, C. 1884. The interactions of the flavivirus envelope proteins: implications for
virus entry and release. Arch Virol Suppl. 9, 339-348.

[31] Helenius, A. 1995. Alphavirus and flavivirus glycoproteins: structures and
- functions. Cell. 81, 651-653. |

55



15. A kit for controlling entry of a flavivirus into a cell, the kit
conprising: the flavivirus; and an agent functionally interfering with an
integrin, the flavivirus and the interfering agent to be used according to
the method of claim?2. 16. The kit of claim 15, wherein the agent
functionally interfering wwth an integrin is a functional blocking
anti body against the integrin. 17. The kit of claim 15, wherein the agent

ntar ARy TR adirBa s g ok "ot VRRUK, 1A ameBaRcan I (e
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expression of an,i %egrl n, the first flavivirus and the interfering agent

to be used SHSCEPHRI EhtVieol 188nd28-881. claim 3. 19. The kit of claim 18,
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24. The kit of claim 23, wherein the interfering agent is a functional

bl ocking anti body agai nst the ATPase. 25. An ex vivo nmethod of claiml,
wherein the interfering agent of the flavivirus receptor proteinis a
neurotensin receptor. 61 26. The ex vivo nethod of claim25, wherein the
agent functionally interfering wth a flavivirus receptor proteinis a
functional bl ocking antibody against the neurotensin receptor. 27. The ex

i t | ai , i h t functi.onal ' i ith
{1 avi vi r DOV, 55 Fefia; EXC08G, B RoRrEl ot Hariie o 18 Tograsiiooen
recept or. @yco‘ﬁnﬁe&vdrmmﬁck%tﬂ%c@?hﬁﬁt@ Vilud Gt 290 RsBlufioh RapdRets boye

ligand is ébealrjrotensi n. 29. A kit tfor controlling entry of a flavivirus
into a cell$"%he kit conprising: the flavivirus; and an agent functionally
interferijng Wth a neurotensin receptor |ocated in the plasma nenbrane of
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vertebrate. 33. Use of an agent according to any one of clainms 25 to 28 in
the manufacture of a nmedicanent for conbating a flavivirus infection in a
vertebrate. 63 SEQUENCE LI STING <110> NG MWMary Mah Lee Chu, Justin Jang
Hann <120> Mol ecul es, Conpositions, Methods and Kits For Applications
Associ ated Wth Flaviviruses <130> 59419-010100 <140> to be assi gned
<141> 2004-01-21 <150> US 60/442,157 <151> 2003-01-22 <160> 19 <170>
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<213> Vero cells <220> <221> m sc feature <222> (10)_.(10) <223> Xaa can
be any naturally occurring amno acid <400> 2 Ser Ile Pro Lys Leu Qu lle
Ala Ay Xaa Phe Lys Asp Leu 1 5 10 <210> 3 <211> 20 <212> PRT

\\ LA- SRVO1\ 217497v01\ 59419. 010100 1 <213> Vero cells <400> 3 Met Tyr Ile
Ser Pro Len Au Ala Leu Gu Gy Asn Pro Cys Tyr Asp 1 5 10 15 -Met Lys Thr
Cys 20 <210> 4 <211> 20 <212> PRT <213> Vero cells <400> 4 Val Val Ser
Asp Asn His Tyr Ser Ala Ser Thr Thr Met Asp Tyr Pro 1 5 10 15 Leu Leu Gy
Leu 20 <210> 5 <211> 20 <212> PRT

1. An ex vivo method for controlling a flavivirus entry into a cell, comprising
administering to the cell an agent interfering with a flavivirus receptor protein,
wherein the flavivirus receptor protein selected from the group comprising

integrin, neurctensin and ATPase.

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

functionality of the flavivirus receptor protein.

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

expression of the flavivirus receptor protein.

4. The ex vivo method of claim 1 or 2, wherein the integrin comprises integrin

subunit B3 or integrin subunit oV,
5. The ex vivo method of claim 1 or 2, wherein the integrin is an aVB3 integrin.

6. The ex vivo method of any one of the preceding claims, wherein the flavivirus
receptor protein is polypeptide from Vero Cells, having approximately a 105KDa
molecular weight and comprising portions with a. sequence substantially
homologous to SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4 and
SEQ ID NO: 5.

7. The ex vivo method of claim 2, wherein the agent functionally interfering with a

flavivirus receptor protein is a functional blocking antibody against the integrin.

- 8. The ex vivo method of claim 2, wherein the agent functionally interfering with a

*flavivirus receptor protein is a competitive ligand for the integrin.

9. The ex vivo method of claim 8, wherein the competitive ligand is an RGD

peptide.
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<213> Ver

<213> Synt hetic peptide
PRT <213> Synthetic peptide

ocells <400> 5 Gn Ay Gn Leu Ile Ser Asp Gn Val Ala Gu Ile
Ile SerLys Tyr 1 5 10 15 Asp Pro Asn Val 20 <210> 6 <211> 4 <212> PRT

<400> 6 Arg Phe Asp Ser 1 <210> 7 <211> 5
\\ LA- SRV01\ 217497v01\ 59419. 010100 2 <400> 7

<212>

Ay Arg Ay Asp Ser 1 5 <210> 8 <211> 3147 <212> DNA <213> Honp Sapi ens

<220> <221> CDS <222> (1).

V subuni t

<400> 8

10. The ex vivo method of claim 8, wherein the competitive ligand is a natural
ligand selected from the group consisting of fibronectin, vitronectin, laminin and

chrondriotin.

11. The ex vivo method of any one of the preceding cfaims, wherein the flavivirus

is a member of Japanese encephalitis serocomplex.

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

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

cell of a vertebrate.

14. The ex vivo method of any one of the preceding claims, wherein the agent is

a siRNA against the Ent.egrin.

15. A kit for controlling entry of a flavivirus into a cell, the kit comprising:
the flavivirus; and
an agent functionally interfering with an integrin,

the flavivirus and the interfering agent to be used according to the method of

claim 2.

16. The kit of claim 15, wherein the agent functionally interfering with an integrin

is a functional blocking antibody against the integrin.

17. The kit of claim 15, wherein the agent functionally interfering with an integrin

is a competitive ligand for the integrin.
18. A kit for controlling entry of a flavivirus into a cell, the kit comprising:

the fiavivirus; and
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atg
Phe
ctt
Ser
agt
Pro
gat
Phe
aaa
Al a
aaa
Cys
aca
Ay
cat
Trp
gcc
Pro

gga
Thr

get
Pro
ctc
Ay
cct
Al a
ttc
Phe
gca
Asn
t gt
Asp
ggc
Asn
cag
Phe
cca
Len
aca

Cys

ttt ccg ccg cgg cga egg ctg cgc ctc ggt ccc cgc ggc ctc 48 Mt Al a
Pro Arg Arg Arg Leu Arg Leu Ay Pro Arg Ay Leu 1 5 10 15 «ccg ctt
tcg gga ctc ctg cta cct ctg tgc cgc gcc ttc aac 96 Pro Leu Leu Lou
Leu Leu Leu Pro Lou Cys Arg Ala Phe Asn 20 25 30 cta gac gtg gac
gcc gag tac tct ggc ccc gag gga agt tac 144 Leu Asp Val Asp Ser
Au Tyr Ser Ay Pro Au Gy Ser Tyr 35 40 45 ttc ggc ttc gcc gtg
ttc gtg ccc age gcg tct tcc cog atg 192 Phe Ay Phe Ala Val Asp
Val Pro Ser Ala Ser Ser Arg Met 50 55 60 ttt ctt ctcgtg gga get ccc
aac acc acc cag cct ggg att 240 Phe Leu Leu Val Gy Ala Pro Lys
Thr Thr Gn Pro Ay Ile 65 70 75 80 gtg gaa gga ggg cag gtc ctc

gac t ggah eehichterfeding 96theg@red8ibn ofadn idedridd y Gy G n Val Leu Lys
Trp Ser Ser Thr Arg Arg 85 90 95 tgc cag cca att gaa ttt gat gca

sat .a at tat c.aaqg 336 @n Pro lle du Phe Asp, Ala Thr
A% f‘x&@%‘ﬂ?’wmﬂa&dﬂﬁ% iR8gersEeaerb o gasgdecerdingty tamathed ghg tcc
tgdint Bf gga gcatct gtg 384 Asp Asp Pro Leu Gn Phe Lys Ser Hs Gn
Gy Ala Ser Val 115 120 125 agg tcg aaa cag gat aaa att ttg gcc tgt
t hﬁc cat t%g_ 432 Arg Ser Lys Gn Asp Lys Ile Leu Ala Cys Al a
Ti;?- g kit (pf188im 318, 1 whergin thet intpiteriapgaaent igyfesing wih ey cct gtt
t : i : : . Gdu Arg Gn Pro Val Gy
FRroslo? o P e Bte 2 BT OBl 1 R

20. An ex vivo method of claim 1, wherein the agent is an ATPase in the plasma
membrane of the cell.

21. The ex vivo method of claim 20, wherein the interfering agent is a functional
blocking antibody against the ATPase.

22. The ex vivo method of claim 20, wherein the agent functionally interfering

with a flavivirus receptor protein is a competitive ligand for the ATPase.

23. A kit for controlling entry of a flavivirus into a cell, the cell having a plasma
membrane, the kit comprising:

the flavivirus; and

an agent functionally interfering with an ATPase located in the plasma
membrane of the cell,

the flavivirus and the intefering agent to be used according to the method of
claim 20.

24. The kit of claim 23, wherein the interfering agent is a functional blocking
antibody against the ATPase.

25. An ex vivo method of claim 1, wherein the interfering agent of the flavivirus

receptor protein is a neurotensin receptor.
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150
gat
165
gat
180
624
205
Gn
gac
Pro
act
Al a
gtc

cca
Arg A
atg
Ser
ttt
Ser

160
G n
175

155
528
170
576 lie
185 190 ttt act aaa get gac aga gtaett-ctt ggt ggt cct ggt
The Thr Lys Ala Asp Arg Val Leu Leu Ay @yPro Ay Ser Phe
tgg caa ggt cag ctt att tcg gat caa gtg gca gaa atc gta tct
Ay Gn Leu lle Ser Asp Gn Val Ala Au lle Val Ser Lys 210
ccc aat gtt tac agc atc aag tat aat aac caa tta gca act 720
Asn Val Tyr Ser Ile Lys Tyr Asn Asn G n Leu Ala Thr 225 230
g@@. Tl egetivanethdd o@a:langaES agleerieht tHe gg@gtfuté(atonhnglt 1rgé@er7r%
er r Leu y Tyr Ser Va 45

g\gﬁh g?a?'aYlv'éU%é?ce@f&? afé’?e"ag }[%Caaﬁa'g%!eclﬂ%/ﬁ plipode agigat t B
AsdurBesitsiecEptor.Asp Ay Ile Asp Asp Phe Val Ser Ay 260 265
aga gca gca agg act ttg gga atg gtt tat att tat gat ggg 864

a Arg Thr Leu Gy Met Val Tyr Ile Tyr Asp Ay 275 280

caa gat
Asp Gy
att gat
Asp Al a

Thr Lys Thr Val

gga aca aag act gtt gag tat get cca tgt aga tca
GQu Tyr Ala Pro Cys Arg Ser
get gat gga cag gga ttt tgt caa gga gga tte agc
Asp Ay Gn Gy Phe Cys Gn Ay Gy Phe Ser

G n

Ile
agc ttt
Tyr 195
aaa 672
215 220

Tyr
235 240

Arg
255

Al a
270

Val
285 aag

t%7c T'& ef(t\avq methed of claimgc25, g\ﬂ&ergﬁgﬂ@agg%ntg‘ug@png&salr@menna/s Asn

SRith 'ae‘HaIMfruﬁBcgﬁSr Rtefd ¥ § LorfhBtidlVet |I%dl’f’a ﬂrfthégngel?@y@r@

tct gta get gcc act gac att saf gga gat gat ta
\I@Demloa Ala Thr Asp Ile Asn Ay Asp Asp Tyr

28. The ex vivo method of claim 27, wherein the competitive ligand is

neurotensin.
29. A kit for controlling entry of a flavivirus into a cell, the kit comprising:
the flavivirus; and

an agent functionally interfering with a neurotensin receptor located in

the plasma membrane of the cell,

the flavivirus and the intefering agent to be used according to the method of

claim 25.

30. An ex vivo method for detecting flavivirus entry into a host cell comprising:

using the method of claim 1 and contacting a sample tissue provided

- from a vertebrate with an integrin or neurotensin 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.

'3_1. Use of an agent according to claims 14 or 19 in the manufacture of a

medicament for combating a flavivirus infection in a vertebrate.
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305
tct
Asp
aga
Al a
ttt
Al a

ggt

att
Al a
atc
Phe
ctt

310 315 320 gca gat gtg ttt att gga gca cct ctc ttc atg gat cgt ggc
gat 1008 Ala Asp Val Phe Ile Ay Ala Pro Leu Phe Met Asp Arg Ay Ser
325 330 335 (ggc aaa ctc caa gag gtg ggg cag gtc tca gtg tct cta cag
get 1056 dvy Lys Leu Gn du Val Ay Gn Val Ser VvVal Ser Leu Gn Arg
340 345 350 tca gga gac ttc cag acg aca aag ctg aat gga ttt gag gtc
gca 1104 Ser @y Asp Phe Gn Thr Thr Lys Leu Asn Ay Phe @u Val Phe
355 360 365 cgg ttt ggc agt gcc ata get cct ttg gga gat ctg gac cag gat

LS el Wia bbb A b A SRR, ¢ e

got gthle owmufadturggof gomahcargait fracaabating08 f&hgrAsinféaionl lie Ala 1le
Ala P \é?"t%%a Gy Gy GQu Asp Lys Lys 385 390 395 400 gga att gtt tat
a

ttc aga tca aca ggc ttg aac gca gtc 1248 dy Ile val Tyr lle
Asn Gl%% ?er Thr Leu Asn Ala Val 405 410 415 cca tct caa atc
gaa ¢ %% 8t aget @‘Eﬁor‘c{,‘@% i gpy 9ng < clpime 2510948 inphg neanufagtirg | e Leu
Ay Gy P agc ttt ggc tat tca
aaa gga g%gﬁ g@aﬁég}[r’%‘g}%ﬁgﬁ%%ﬁvﬁfﬂs Iﬁf@Ct%gﬂéz\égg g%ﬁe Gy Tyr Ser Met
Gy Ala Thr Asp Ile Asp Lys Asn Gy 435 440 445 tat cca gac tta att gta
get ttt ggt gta gat cgs got atc tta 1392 Tyr Pro Asp Leu Ile Val Ay
Phe Ay Val Asp Arg Ala Ile Leu 450 455 460 tac agg gcc aga cca gtt atc
gta aat got ggt ctt gaa gtg tac 1440
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Tyr
480
Pro
get
Leu
ggc
Lys
gat
Lys
agg
Ser
atg
dn
aga
Asp
t at
Arg

Arg Ala Arg Pro Val Ile Thr Val Asn Ala Ay Leu Qu Val Tyr 465 470 475
cct agc att tta aat caa gac sat aaa acc tgc tca ctg cct gga aca 1488
Ser Ile Leu Asn G n Asp Asn Lys Thr Cys Ser Leu Pro Gy Thr 485 490 495

ctc aaa gtt tcc tgt ttt sat gtt agg ttc tgc tta aag gca gat 1536 Ala
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 sat ttc cag gtg gaa ctt ctt 1584 dy
Gy Val Leu Pro Arg Lys Leu Asn Phe G n Val GQu Leu Leu 515 520 525 ttg
aaa ctc aag caa aag QOUHEQUEMCEQLISTEYS cQgs gca ctg ttt ctc 1632 Leu Asp
Leu Lys Gn Lys Ay Ala lle Arg Arg Ala Leu Phe Leu 530 535 540 tac agc
t 501 ¢calagtEndab detaag aac atg act att tca agg ggg 1680 Tyr Ser Arg
Pro Ser “Ris SBFtipy&naskiiet Thr Ile Ser Arg Gy 545 550 555 560 gga ctg

C t aa Ltg ata gcg t ctgcgg..ga a tot. 1728 dy Leu Met
o2 ifafls LidoflaolEd o SRRt RS, o757 gam 11t
gac aaa ctc act cca att act att ttt atg gaa tat cgg 1776 G u Phe Arg
Lyssdeusdhr-Praacble Thr Ile Phe Met Qu Tyr Arg 580 585 590 ttg gat
aga aca got got gat aca aca ggc ttg caa ccc att ctt 1824 Leu Asp Tyr

T4 atAlke #spoddd Thr Ay Leu G n Pro Ile Leu 595 600 605

\\ LA- SRA\ 299249731\ 59419. 010100 5 aac cag ttc acg cot get aac art agt cga

cag
Al a

getSCacUatt/ctalctt 1872 Asn G n Phe Thr Pro Ala Asn Ile Her Arg G n
Hos 10 elb /18y 610 615 620

51>
<l160> 19
<170> PatentIn version 3.2
<210> 1
<211> 14

<212> PRT
<213> Vero cells

<220>
<221> misc_ feature
<222>  (10)..(10)

<223> Xaa can be any naturally occurring amino acid
<400> 1

Asp Thr Pro Lys Leu Glu Ile Ala Gly Xaa Phe Lys Asp Leu
1 5 10

o <210> 2
<211> 14
<212> PRT
<213> Vero cells

<220>

<221> misc_feature

<222> {10}..(10}

<223> ZXaa can be any naturally occurring amino acid

<400> 2
Ser Ile Pro Lys Leu Glu Ile Ala Gly Xaa Phe Lys Asp Leu
1 5 -10 :

<210> 3
<211> 20

T <212> PRT

"~ \LA-SRV01\217497v01159419.010100 - . 1



gac
Cys
gat

Ser

ttg
I'le
ctc
Ile
aat

Au
ego
Gn
caa
Leu
gat

Thr

gac
Lys
gca
Val

tgt gogt
Ay Qu
agt gat
Asp G n Lys
att gtt aag
Val Lys Ala G n
ate gtt toe att
Vakl¥Her Vé¢doecéylg
gaa goo _tta gca
AFATeul Al a Arg

gaa
Asp
caa

gac
Asn
aag
Lys
get

VB Yo Blendp-0ds

ctc tta get ggt
Leu Ala Gy Leu
agk: 19k Wirgcaaa
Her Val Lysz2®he
aaa gta age cca
V?Iu§$r4Pro Val
gff,Jag,ata aga
ahilehro Ay

<213> Vero cells
<400> 4

Val Val Ser
1 5

I.eu Leu Gly Leu

20

<210> b5
<211> 20
<212> PRT
<213> Vero cells
<400> 5

Gln Gly Gin
i 5

Val
20

Asp Pro Asn

<210> &
<211> 4
<212> PRT
<213>

. <400> 6

Arg Phe Asp Ser
1

<210> 7
<211> b5
<212> PRT
<213>

aat

Val

aag
Ile
cag
Asn
cca
Leu
aga
Leu

ctt
Arg
ttt
Asp
gtt
Val

gga
Val

WLA-SRV01217497v01159419.010100

eu

gtc
Cys
atc
Tyr
aat
Gn
ctg
Gn
ctt

Her Cys
t t t
4005, 2 5 B e 0SS

cgt
Phe
gac
Lou
gta
Her
gtc
Her

Asp Asn His Tyr

Synthetic peptide

Synthetic peptide

tgt aaa
Lys Pro
tat att
lle Ay
caa gga
Ay Qu
cag get
Al a Asp
tcc tgt

Al a

ttc
Her
tta
Gn
t ot
Hi s
tog
Her

agt
Val
caa
Ile
cac
Lys
agt
Pro

gtg
Hi s
ate
Gn
aaa
Val
cot
Asp

otg
Au
gac
Asn
gcc tac
Tyr GQu
ate ggg
Gy Val
aag aca
Thr Gu

aag
Leu
gat
Asp
ggt
Al a
ttc
Ile
ttt
Lys

gaa
Val

aac
Pro

Her
cct
Leu
gaa
Al a
gtt
Val
gaa
Asn

gtt tct gta

Val

ctg
Thr
get

Au
gtc
Arg
aac
690

a_ 2160

cac cag cag tca
Gn Gn Her Au
caa agc tca aat
Her Her Asn Leu
gtt gat ctt get
Asp Leu Al a Val
gat cat ate ttt
Hs Ile Phe 770

gag
725
cta
740
gtt

755

1920 Asp
630 635 640
1968 Asp
650 655
2016 Leu
665 670
cgs 2064 Leu
675 680 685 aac
2112 Asn Asn
695 700 caa act
Gn Thr Arg
715 720 act
2208 Thr Gn
730 735 atg
2256 Met Asp
745 750 ttt
2304 Phe Asp
760 765 tta get

625
aCa
645
gag
660

2352 Leu Ala Al a

775

Ser Als Ser Thr Thr Met Asp Tyr Pro

1c

15

15

Leu Ile Ser Asp Gln Val Ala Gilu Ile Ile Ser Lys' Tyr
10

780



ctt
Pro
gat
Val
cca
Her
t at

cog att cca aac tgg
Ile Pro Asn Trp Qu
gtt ggg cca gtt gtt
Gy Pro Val val Gn
agt tca ttc agc aag
Her Phe Her Lys Al a
sat aat aac act ctg

gag cac aag gag aac cot gag act gaa gaa 2400 Leu
Hs Lys Qu Asn Pro Qu Thr Au Gu 785 790 795 800
cag cac ate tat gag ctg aga aac aat ggt 2448 Asp
Hs Ile Tyr Gn Leu Arg Asn Asn Gy 805 810 815

gca atg ctc cat ctt cag tgg cot tac aaa 2496 Pro
Met Leu H's Leu Gn Trp Pro Tyr Lys 820 825 830

ttg tat ate ctt cat tat gat att gat gga 2544

\\ LA- SRVO1\ 217497v01\ 59419. 010100 6 Tyr Asn Asn Asn Thr Leu Leu Tyr Ile Leu

H s
atc
Asn
gac
Thr
cgg
Asp
gtt
Al a
gga
Lys
atg a
Asn

Tyro%&sp7lle Asp Gy
?Gg cct t a a att
P YL%WK eEys
acg gtt gcc ggg caa
Val Ala Ay G n 865
gat16it ggcc ctc agt
Lewz1 A aszbeu Ser G u
gelzagbigc ttg aag
GR1Eys Hpre Seyenk| e
aag agt gca atc ttg

S%ZGAI alle Leu Tyr

835 840 845 cca atg aac tgc act tca gat atg gag
aag 2592 Pro Met Asn Cys Thr Ser Asp Met Qu lle
850 855 860 atc tca tct ttg caa aca act gaa aag aat
2640 1le Ser Ser Leu Gn Thr Thr A u Lys Asn Asp
870 875 880 ggt gag cgg gac cat ctc atc act aag
gaa 2688 Gy Qu Arg Asp His Leu Ile Thr Lys Arg
885 890 895 gga gat att cac act ttg ggt tgt gga
att 2736 Gy Asp lle Hs Thr Leu Ay Cys Gy Val
900 905 910 gtc tgc caa gtt ggg aga tta gac aga
tac 2784 Val Cys Gn Val Ay Arg Leu Asp Arg Ay
915 920 925 gta aag tca tta ctg tgg act gag act ttt

% ga aat cag 2832 Val Lys Ser Leu Leu Trp Thr G u Thr Phe Mt
Lys, n@mn, |

<223> Sequence coding for integrin alpha V subunit

<400> 8

atg get ttt ccg ccg cgg cga cgg ctg cge cte ggt cocc cge gyge cte ) 48

Met Ala Phe Pro Pro Arg Arg Brg Leu Arg Leu Gly Pro Arg Gly Leu

1 5 10 15

ceg ottt ottt cte teg gga ctec ctg cta cet ¢tg tge cge gec tte aac 96

Pro Leu Leu Leu Ser Gly Leu Leu Leu Pro Leu Cys Arg Ala Phe Asn

20

cta gac gtg gac agt cct

25 30

gce gag tac tet gge cece gag gga agt tac 144

Leu Asp Val Asp Ser Pro Ala Glu Tyr Ser Gly Pro Glu Gly Ser Tyr

35

ttc gge tte gee gtg gat

40 45

ttc ttc gtg cce age geg tet tec cgg atg 182

Phe Gly Phe Ala Val Asp Phe Fhe Val Pro Ser Ala Ser Ser Arg Met

50

ttt ctt ctc gtg gga gect
Phe Leu Leu Val Gly Ala

65 10

gtg gaa gga ggg cag gtc
Val Glu Gly Gly Gln Val

85

tgc cag cca att gza ttt
Cys Gln Pro Ile Glu Phe

100

'gat gat cca ttg gaa ttt
Asp Asp Pro Leu Giu Phe

115

- agg tcg aaa cag gat aaa
Arg Ser Lys Gin Asp Lys

130

aga act gag atg aaa cag
Arg Thr Glu Met Lys Gln

WLA-SRV(11217497v01\59419.010100

55 60

cCo ama gca aac acc acc cag cct ggg att 240
Pro Lys Ala BAsn Thr Thr Gln Pro Gly Ile

75 80
ctc aaa tgt gac tgg tct tet acc cge cgg 288
Leu Lys Cys Asp Trp Ser Ser Thr Arg Arg
: o0 95
gat gca aca ggc aat aga galbt tat gcc aag 336
Asp Ala Thr Gly Asn Arg Asp Tyr Ala Lys
105 110

aag tcc cat cag tgg ttt gga gea tct gtg 384
Lys Ser His Gln Trp Phe Gly Ala Ser Val

120 125 '
att ttg gcec tgt goe cca ttg tac cat tgg 432
Ile Leu Ala Cys Ala Pro Leu Tyr His Trp
135 140
gag cga gag cct gtt gga aca tgc ttt ctt 480

Glu Arg Glu Pro Val Gly Thr Cys Phe Leu



930 935 940 aat cat tcc tat tct ctg aag tcg tct get tca ttt aat gtc ata gag
2880 Asn His Ser Tyr

950 955

960

ttg 2928 Phe Pro Tyr

gtg 2976 Val

980 985

990

Ser

Leu Lys Ser
ttt cct tat aag aat ott cca att gag gat atc acc aac tcc aca
Lys Asn Leu Pro Ile GQu Asp Ile Thr Asn Ser Thr Leu

965 970 975 gtt acc act sat gtc acc tgg ggc att cag cca gcg ccc atg cct

Thr Thr Asn Val

Ser Al a Ser

Phe Asn Val

Ile du 945

Thr Trp Ay Ile Gn Pro Ala Pro Met Pro Val

cct gtg tgg gtg atc att tta gca gtt cta gca gga ttg ttg cta
Leu Ala &Y Leu Leu Leu Leu

ctg 30¥% Pro Val
995 1000 1005 get

3069 ag‘VaIgg?;
1020 ¢i'@ &§yCtea

gaa aai:+g
Ser dile

Arg Leu
£t

Fhe

tgg
Trp

tac
Tyr
225

<gg
Arg

gct
Ala

gtt
Val

aag
Lys

tat
Tyr
305

gca

"Ala

ggc
Gly

teca
Ser

- <99
Arg

i

Ay
act
Thr

caa
Gln
210

gac
Asp

act
Thr

gtc
Val

cca
Pro

aac
Asn
290

tte
Phe

gat
Asp

aaa
Lys

gga
Gly

ttt
Phe
370

Trp

Vel

I'le

gt t ttg gta ttt

V?c
Arg Pro Pro Gn Glué

aé 49
g@édﬁﬂ;ag

i crzity

<212> PRT <213> 1donp Sapi ens

Pro Arg Gy Leu
aaa gct gac aga gta ctt
Lys Ala Asp Arg Val Leu

195

ggt
Gly

coc
Pro

gca
Ala

gga
Gly

aga
Arg
275

atg
Met

dga
Gly

gtg
Val

ctc
Leu

gac
Asp
355

ggc
Gly

cag
Gln

aat
Asn

caa
Gln

gat
Asp
260

gca
Ala

tce
Ser

ttt
Phe

ttt
Phe

caa
Gln
340
tte
Phe

agt
Ser

ctt
Leu

gtt
Val

gct
Ala
245

tte
Phe

gca
Ala

tecc
Ser

tct
Ser

att
Ile
325

gag
Glu

cag
Gln

gce
Ala

att
Iie

tac
Tyr
230

att
Ile

aat
Asn

agg
Arg

tta
Leu

gta
val
310

gga
Gly

gtg
Val

acqg
Thr

ata
Ile

. WLA-SRVOI217497v01159419.010100

teg
Ser
215

agc
Ser

ttt
Phe

ggt
Gly

act
Thr

tac
Tyr
295

get
Ala

gca
Ala

999
Gly

aca
Thr

gct
Ala
375

tiq|9a

EEs 3%@&&8}“3’6
uGndu Arg

gta at
269

t

Il e Leu A¥a Val

tac agg atg ggc ttt ttt aaa cgg
PR Phe Lys %Afg 1010 1015
T#fPcaa cct 3114 Val

Net29g

“08% ayg ‘g

g2 etcdy
e \L\ylsAG3§

200

gat
Asp

atc
ile

gat
Asp

gat
Asp

ttg
Leu
280

aat
Asn

gce
Ala

cct
Pro

cag
Gln

aag
Lys
360

cct
Pro

caa
Gln

aaqg
Lys

gac
Asp

ggc
Gly
265

gga
Gly

ttt
Phe

act
Thr

cte
Leu

gtc
Val
345

ctg

Leu

ttg
Leu

gty
Val

tat
Tyrx

age
Sexr
250

ata
Ile

atg
Met

act
Thr

gac
Asp

ttc
Phe
330

tca
Ser

aat
Asn

994
Gly

€]

u Gn Leu

Rt
G ﬁgﬁ

o] 1025 1030 1035 cat

R%ﬁﬂ%gzﬁg?yj}l&gﬁgg 010508

<436> 9 Met A a PhgoPro Pro Arg Arg Arg Lou

15 10 15
ctt ggt ggt
Leu Gly Gly

gca
Ala

aat
Asn
235

tat
Tyr

gat
Asp

gtt
Val

ggc
Gly

att
Ile
315

atg
Met

gtg
Val

gga
Gly

gat
Asp

cct
Pro

gaa
Glu
220

aac
Asn

ttg
Leu

gac
Asp

tat
Tyr

gag
Giu
300

aat
Asn

gat
Asp

tct
Ser

ttt
Phe

ctg
Leu
380

ggt
Gly
205

atc
Tle

caa
Gln

ggt
Gly

ttt
Phe

att
Ile
285

cag
Gln

gga
Gly

cgt
Arg

cta
Leu

gag
Glu
365

gac
Asp

agc ttt
Ser Phe

gta tct
Val Ser

tta gca
Leu Ala

tat tct
Tyr Ser
255

gtt tca
Val Ser
270

tat gat
Tyr Asp

atg gct
Met Ala

gat gat
Asp Asp

ggc tct
Gly Ser
335

cag aga
Gln Arg
350

gtc ttt
Val Phe

cag gat
Gln Asp

tat
Tyr

aaa
Lys

act
Thr
240

gtg
Val

gga
Gly

ggg
Gly

gca
Ala

tat
Tyr
320

gat
Asp

gct
Ala

gca
Ala

ggt

Gly .

C 624

672

720

768

816

864

912

960

1008

1056

1104

1152

u Gy Asn
<211> 1048



Pro Leu Leu Leu Ser Ay Leu Leu Lou Pro Lou Cys Arg Ala Phe Asn 20 25 30
Leu Asp Val Asp Ser Pro Ala Qu Tyr Ser Ay Pro Qu Ay Ser Tyr 35 40 45
Phe Gy Phe Ala Val Asp Phe Phe Val Pro Ser Ala Ser Ser Arg Met 50 55 60
Phe Lou Leu Val Ay Ala Pro Lys Ala Asn Thr Thr Gn Pro Ay Ile 65 70 75
80 Val du dy Gy Gn Val Leu Lys Cys Asp Trp Ser Ser Thr Arg Arg 85 90
95 Cys Gn Prolle Au Phe Asp Ala Thr Ay Asn Arg Asp Tyr Ala Lys 100
105 110 Asp Asp Pro Lou Qu Phe Lys Ser HHs G n Trp Phe Gy Ala Ser Val
115 120 125 Arg Ser Lys Gn Asp Lys Ile Leu Ala Cys Ala Pro Leu Tyr His
Trp 130-°18% pab atAggaTﬁ‘?t @Gu INkteckysrtGIng @ob Hrgead sraPrea Val @E% Thr Cys
Phe Le{® 452880 1¢5521 68 28 AladFodyr Fhy EyCiThispvars & Tyr Ala Pro Oys
Arg Se3r80n Asp 165 170°475 1le Asp AP Asp Ay G n G99 Phe Cys G n gy
Gy P g{t Itg,'%; 1@90 85 190 Phtec Thr L ) AI a As VaI Y Leu y
G yPr ol 1580 1S snz@ s, a\»fr,% 5@; \ 59475010100 &
Trp 4 A n Lewdsl e 1 er Lys 210 215
220 Tyr Asp Pro Asn Val Tyr Ser IIe Lys Tyr Asn Asn Gn Leu Ala Thr 225
230 235a2d4€x: cAr gptThectAbar Ghd cAb aghl @tPhet Asp AspatSeeécalyea Leu 1d9g Tyr Ser

Val Pro Ser Gln Ile Leu Glu Gly Gln ‘Trp Ala Ala Brg Ser Met Pro Pro
420 425 430

age ttt gge tat tea atg aaa gga gcoc aca gat ata gac aaa aat gga 1344
Ser Phe Gly Tyr Ser Met Lys Gly Ala Thr Asp Ile Asp Lys Asn Gly
435 440 445

tat cca gac tta att gta gga gct ttt ggt gta gat cga get ate tta 1392
Tyr Pro Asp Leu Ile Val Gly Ala Phe Gly Val Asp Arg Ala Ile Leu
450 455 460

tac agg gco aga cca gttt ate act gta aat gect ggt ctt gaa gtg tac 1440
Tyr Arg Ala Arg Pro Val Ile Thr Val Asn Ala Gly Leu Glu Val Tyr
465 470 475 480

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

gct ctc aaa gtt teec tgt ttt aat gtt agg ttc tgc tta aag gea gat 1536
Ala Leu Lys Val Ser Cys Phe Asn Val Arg Phe Cys leu Lys Ala Asp
500 5C5 510

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

ttg gat aaa ctc aag caa aag gga gca att cga cga gea ctg ttt ctc 1632
Leu Asp Lys Leu Lys Gln Lys Gly Ala Ile Arg Arg Ala Leu Phe Leu
530 535 540

tac age agyg tcec cca agt cac tcoc aag aac atg act att teca agg ggg 1680
“Tyr Ser Arg Ser Pro Ser His Ser Lys Asn Met Thr Tle Ser Arg Gly
545 550 555 560

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

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

ttg gat tat aga aca gct gect gat aca aca ggce ttg caa cce att ctt 1824

Leu Asp Tyr Arg Thr Ala Ala Asp Thr Thr Gly Leu Gln Pro Ile Leu
: - 585 &00 ' : 605

\\LA—SRV01\217497v01\59419.010100 ) 5



245 250 255 Ala Val dy Asp Phe Asn Gy Asp Ay Ile Asp Asp Phe Val Ser
Ay 260 265 270 Val Pro Arg Ala Ala Arg Thr Lou Ay Mt Val Tyr Ile Tyr
Asp Ay 275 280 285 Lys Asn Met Ser Ser Leu Tyr Asn Phe Thr Ay Qu An
Met Ala Ala 290 295 300 Tyr Phe Ay Phe Ser Val Ala Ala Thr Asp Ile Asn
Gy Asp Asp Tyr 305 310 315 320 Ala Asp Val Phe Ile Ay Ala Pro Leu Phe
Met Asp Arg Ay Ser Asp 325 330 335 dy Lys Lou dn du Val dy dn Vval
Ser Val Ser Leu G n Arg Ala 340 345 350 Ser Ay Asp Phe @ n Thr Thr Lys
Leu ASA°©Gay F’H?ea@ FeVact P Afta 298582361 Q%Caﬂa%tpﬁé Gty SerlsAfa Ile Ala
Pro L&&" g&g TE’élfrixszHa@%ﬁl A& S@fy“rgmlnsﬁl? 380 TIPheeuast Asp |le Ala lle
Al a A Tyr Ay Gly Asp Lys Lys 390 395 400 Gly Ile val Tyr

lle P Qc%%}@ g % A earat$ Y kU Ash, AI VaI 95 410 415 Bro Ser Gn
e TR Aa s 5%@%&& P oiagf; 425 43D

\\LA— 0\21 497v01 593419. 010100 9 SegzPhe y Tyr SegddVEt Lys Ay Ala Thr
Asp T|e Asp Lys Asn Ay 435 440 445 Tyr Pro Asp Leu Ile Val Ay Al a Phe
Ay Vaht Asp Artgcdl aablegleir t45Qtd5myed6l qdyhadArgtAbta AFg Pra9VaI Il e Thr
Val A3pp Aea MpyGledvdliysVale Tyr 11468 y4¥p AHA48QPro Leu Thr :

645 650 655
ttg att gtt aag get cag zat caa gga gaa ggt gee tac gaa gct gag 2016
Leu Ile Val Lys Ala Gln Asn Gln Gly Glu Gly Ala Tyr Glu Ala Giu
660 665 670
ctc atc gtt tece att cca ctg cag get gat tte ate ggg gtt gtc cga 2064
L.eu Ile Val Ser Ile Pro Leu Gln Ala Asp Phe Ile Gly Val Val Arg
675 680 685
aac aat gaa gcc i{ta geca aga ctt tce tgt gea ttt zag aca gaa aac 2112
Asn Asn Glu Ala Leu Alz Arg Leu Ser Cys Ala Phe Lys Thr Glu Asn
690 695 700
caa act cge cag gtg gta tgt gac ctt gga aac cca atg aag gect gga 2160
Gln Thr Arg Gln Val Val Cys Asp Leu Gly Asn Pro Met Lys Bla Gly
705 710 715 720
act caa ctc tta get ggt ctt cgt tte agt gtg cac cag cag tca gag 2208
Thr Gln Leu Leu Ala Gly Leu Arg Phe Ser Val His Gln Gln Ser Glu
: 725 730 735
'atg gat act tet gty aaa ttt gac tta caa atc caa agc tca aat cta 2256
Met Asp Thr Ser Val Lys Phe Asp Leu Gln Ile Gln Ser Ser Asn Leu
740 745 750
ttt gac aaa gta agc cca gttt gta tct cac aaa gtt gat cott get gtt 2304
Phe Asp Lys Val Ser Pro Val Val Ser His Lys Val Asp Leu Ala Val
755 760 765
tta gct gca gtt gag ata aga gga gtc ftcg agt cct gat cat ate ttt 2352
TL.eu Ala Ala Val Glu Ile Arg Gly Val Ser Ser Pro Asp His Ile Phe
770 775 780
ctt cecg att cca aac tgg gag cac aag gag aac cct gag act gaa gaa 2400
Leu Pro Ile Pro Bsn Trp Glu His Lys Glu Asn Pro Glu Thr Glu Glu
- 785 790 795 800
gat gtt ggg cca gtt gtt cag cac atc tat gag ctg aga aac aat ggt 2448
. Asp Val Gly Pro Val Val Gln His Ile Tyr Glu Leu Arg Asn Asn Gly
805 810 B15 .
cca agt tca tte age aag gca atg cte cat ctt cag tgg cct tac aaa 2496
Pro Ser Ser Phe Ser Lys Ala Met Leu His Leu Gln Trp Pro Tyr Lys
820 ' 8§25 830
tat aat aat aac act ctg ttg tat atc ctt cat tat gat att gat gga 2544

\\LAnSRVO_1\217497v01\59419.010100 - 6



Pro
Al a
510
520
530
Ay

Met

Leu
Gn
Pro
Tyr

dn
660
Arg
Au
Lys

Ser
Leu Lys Val Ser
Ay Lys dy Val

Ile Leu Asn G n Asp Asn Lys Thr Cys Ser Leu Pro Gy Thr 485 490 495

Cys Phe Asn Val
Leu Pro Arg Lys Leu Asn Phe G n Val

Arg Phe Cys Leu Lys Ala Asp 500 505
A u Lou Leu 515

525 Leu Asp Lys Leu Lys Gn Lys Gy Alalle Arg Arg Ala Leu Phe Leu
Lys Asn Met Thr Ile Ser Arg

545 550 555 560 Ay Leu Met G n Cs Gu Gn Leu Ile Ala Tyr Leu Arg

535 540 Tyr
G u Ser 565 570 575 du Phe Arg Asp Lys Leu Thr

Ser Arg Ser Pro Ser

H s Ser

Pro lle Thr |l e Phe

QTur TAan Asrg AsH30r58% 580 Theu lAs:ulyis Ayg ABArIlAl mspAbey Asp Thr Thr Gy
Pro Ala Asn Ile Ser Arg

Gn Pro B¥e Leu

Ala Hs Ile Leu Leu 610 615 620 Asp

Ly§®
|¥é~”°
Ay

Sﬁjcx%r;hﬁﬁﬁ?r
udy Ala Tyr
665:67Q tdewed lg-Val: Sar gbh e Bradlen Gp AlaAsp e |le Gy Val Val

672 G20 S85Lef3InATR Bl aybolkALS ALY vheh19ekyQ¥s, Al a Phe Lys Thr
Cys Asp Leso Ay Asn Pro Met

Asas5 690 695 700 A

Al a
ggt
Gly

gga
Gly

gtc
Val

gta
Val

aat
Asn
945

Tttt
Phe

gtt
Val

cct
Pro

gct
Ala
. gtc
Val

cat
His

dy
gag cgg gac
Glu Arg Asp

gat att cac
Asp 1le His
800

tge caa gttt
Cys Gln Val
915

aag tca tta
Lys Ser Leu
930

cat tce tat
His Ser Tyr

cet tat aag
Pro Tyr Lys

acc act aat
Thr Thr Asn
880

gty tgg gtg
Val Trp Val
995

cat
His
885

act
Thr

999

ctc
Leu

ttg
Leu

aga

Gly Arg

ctg
Leu

tct
Ser

aat
Asn
965

gte
Val

atc
Ile

gtt ttg gta ttt

Val Leu Val
10190

cgg cca cct

Fhe

caa

Arg Pro Pro Gln

1025

gaa aat ggt

gaa

Glu Asn Gly Glu

10490

S <210> 9

tgg
Trp

ctg
Leu
950

ctt

Leu

acc
Thr

att
Iie

gta
Val

gaa
Glu

gga
Gly

WLA-SRV01\217497v01159419.010100

2 M8t StHr 64868

u Ala Au \\LA-

Thr Arg A n Vais Val

atc
Ile

ggt
Gly

tta
Leu

act
Thr
935

aaqg
Lys

cca
Pro

tgg
Trp

tta
Leu

atg
Met
101

gaa
Glu
103

aac

act
Thr

tgt
Cys

gac
Asp
920

gag
Glu

teg
Ser

att
Ile

ggc
Gly

gca
Ala
1000

tac
Tyr

5

caa

Gl
0

tca

Asn  Se

104

5 .

aag cgg
Lys Arg
B30

gga gtt
Gly Val
905

aga gga
Arg Gly

act ttt
Thr Phe

tet get
Ser Ala

gag gat
Glu Asp
870

att cag
Ile Gln
985

gat
Asp

get
Ala

aag
Lys

atg
Met

tca
Ser
955

atc
Ila

cca
Pro

ctt
Leu

cag
Gln

agt
Ser

aat
Asn
940

ttt
Phe

acc
Thr

gcyg
Ala

goc
Ala

tgc
Cys

gca
Ala
925

adaa

Lys

aat
Asn

aac
Asn

cce
Pro

595 6008605 Asn G n Ph&4Thr
Cys Ay du Asp Asn Val Cys Lys
é‘é@ U tYalietelcavait 262593g3T 63 64D tEAIIASET Axh

cte
Leu

ttg
Leu
910

atc
ile

gaa
Glu

gtc
Val

tec
Ser

atg
Met
990

agt gaa
Ser Gilu
895

aag att
Lys Ile

ttg tac
Leu Tyr

aat cag
Asn Gln

ata gag
Ile Glu
960

aca ttg
Thr Leu
975

cct gtg
Pro Val

G rf°Bys Lys lle

° @88 Afelfi® &¥%al Lys Ala G n Asn

V0

1\ 217497v01\ 59419. 010100 10

2698
273%
2784
2832
2880
2928

2976

gtt cta geca gyga ttg ttg cta ctg 3024

Val Leu Als Gly Leu

10

1020

gaa agg gag cag

n Glu Arg Glu Gln
1035

r Glu Thr

gaa act taa

05

agg atg ggc ttt ttt
Arg Met Gly FPhe

Phe

ctt
Leu

aaa cgg
Lys Arg

caa cct
Gln Pro

Leu Leu Leu

3069

3114

3147



705 710 715 720 Thr dn
Her G u 725 730 735 Met
Ser Asn Leu 740 745 750
Asp Leu Ala Val 755 760
Pro Asp Hs Ile Phe 770
Asn Pro Qu Thr Gu Qu
Ile Tyr Qu Lou Arg Asn
Met LedlHrsi@du A n Trp
Leu TyE1l§t eFReu Hi s Tyr
Her ASBiiet BeyusSirienasn
A n Thr, . Thr Gu Lys Asn

Arg A§60 i s’Leu Ile Thr

Leu Leu Ala Gy Leu Arg Phe Her Val Hs Adn Gn

Asp Thr Ser Val Lys Phe Asp Leu An Ile G n Her

Phe Asp Lys Val Her Pro Val Val Ser His Lys Val

765 Leu Ala Ala Val u lle Arg Gy Val Her Ser
775 780 Len Pro Ile Pro Asn Trp Gu His Lys Qu

785 790 795 800 Asp Val Ay Pro Val vVal Gn H's
Asn Gy 805 810 815 Pro Ser Her Phe Her Lys Al a
Pro Tyr Lys 820 825 830 Tyr Asn Asn Asn Thr Leu

Asp Ile Asp Gy 835 840 845 Pro Met Asn Cys Thr
Pro Leu Arg Ile Lys 850 855 860 |ie Ser Her Leu

Asp Thr Val Ala Gy Gn 865 870 875 830 dy Gn
Lys Arg Asp Leu Ala Leu Ser Gu 885 890 895

\\ LA- SRVQ)\, 237497y Q1) 59419, { ;xg%gggéi%ggi%l 6P "% H|G°1 VE? Leu Gy Cys Ay

Val Aha dn sLelgLysIIe

Arg Gy Lys Ser Ala lle
G u Thr Phe Met Asn Lys

Gy Arg Leu Asp
Leu Tyr 915 920 925 VaI Lys Ser Leu Leu Trp Thr
A u Asn @ n 930 935 940

Pro Leu Leu Leu Ser Gly Leu Leu Leu Pro Leu Cys Arg Ala Phe Asn

20

Leu Asp Val Asp Ser Pro
35

Phe Gly Phe Ala Val Asp

Phe Leu Leu Val Gly Ala
65h 70

Val Glu Gly Gly Gin Val
85

Cys Gln Pro Ile Glu Phe
100

Asp Asp Pro Leu Glu FPhe
115

Arg Ser Lys Gln Asp Lys
130

Arg Thr Glu Met Lys Gln
145 150

Gln Asp Gly Thr Lys Thr
' 165

Ile Asp Ala Asp Gly Gln
180

Phe Thr Lys Ala Asp Arg
' 195

NLA-SRV01\217497v01159419.010100

25 30

Ala Glu Tyr Ser Gly Pro Glu Gly Ser Tyr
40 45

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

Pro Lys Ala Asn Thr Thr Gln Pro Gly Ile
75 80

Leu Lys Cys Asp Trp Ser Ser Thr Arg Arg

Asp Ala Thr Gly Asn Arg Asp Tyr Ala Lys
105 110

Lys Ser His Gln Trp Phe Gly Ala Ser Val
120 125

Ile Leu Ala Cys Ala Pro Leu Tyr His Trp
135 140

Glu Arg Glu Pro Val Gly Thr Cys Phe Leun
155 160

Val Glu Tyr Ala Pro Cys Arg Ser Gln Asp
170 175

Gly Phe Cys Gln Gly Gly Phe Ser Ile Asp
185 180 -

Val Leu Leu Gly Gly Pro Gly Ser Phe Tyr
.. 200 ' 205 :



Asn H's Ser Tyr Her Leu Lys Her Her Ala Her Phe Asn Val Ile Gu 945 950
955 960 Phe Pro Tyr Lys Asn Leu Pro Ile Qu Asp Ile Thr Asn Her Thr Leu
965 970 975 Val Thr Thr Asn Val Thr Trp Ay Ile Gn Pro Ala Pro Met Pro
Val 980 985 990 Pro Val Trp Val Ile Ile Leu Ala Val Leu Ala Ay Leu Leu
Leu Leu 995 1000 1005 Ala Val Leu Val Phe Val Met Tyr Arg Met dy Phe Phe
Lys Arg 1010 1015 1020 Val Arg Pro Pro Adn GQu Gn Adn Gu Arg Au Gn Leu
G@n Pro 1025 1030 1035 H's Qu Asn Ay Qu Gy Asn Her Gu Thr 1040 1045
<210> 10 <211> 2367 <212> DNA <213> Honp Sapi ens <220> <221> CDS <222>
(1).. (2863 9}232§$n§é3&u%]ﬁcge%8ﬁi) fgriee P §g‘P|Ir3reb‘é3tla5®-‘ ubunit <400> 10 atg
CgS gcg cgg ccg cgg ccc c ccg ctc tgg g@ act gtg ctqg gcg 48 Mt Arg Al a
Arg Pro Arg Pro Arg Pro Leu Trp Ala Thr Val Leu AI? 15 10 15 (t ggc gta

\\ LA- SRYQL2#74925 010 59419.010100,,12,,C4 8, 499 FRI. &L 9 o, 99° 9

gga ggggccééazaac atc tg%cc 96 get];?y EA? Leu Ala Jég al Ay val Ay dy
Pro Asn Ile Cys Thr 20 25 30

Arg Thr Ala Gln Ala Ile Phe Asp Asp Ser Tyr Leu Gly Tyr Ser Val
245 250 255

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

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

Lys Asn Met Ser Ser Leu Tyr Asn Phe Thr Gly Glu Gln Met Ala Ala
290 295 300

Tyr Phe Gly Phe Ser Val Ala 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 Giu Val Gly Gln Val Ser Val Ser Leu Gln Arg Ala
340 345 350

Ser Gly Asp Phe Gln Thr Thr Lys Leu 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
385 350 395 400

Gly Ile Val Tyr Ile Phe Asn Gly Arg Ser Thr Gly Leu Asn BAla Val
4035 410 415

. Pro Ser Gln Tle Leu Glu Gly Gln Trp Ala Ala Arg Ser Met Pro Pro
' 420 425 ' - 430

WLA-SRV01\217497v01159419.010100 9



acg
Arg
gcc
Trp
aag
Gn
cca
Val

tct

Ay
ctc
Arg
gtg
Au
atg
Lys
gcc
Thr

gca
Phe

cga ggt gtg agc tcc tgc cag cag tgc ctg get gtg agc ccc atg 144 Thr
Gy Val Ser Ser Cys Gn Gn Cys Leu Ala Val Ser Pro Met 35 40 45 tgt
tgg tgc tct gat gag gcc ctg cct ctg gge tca cct cge tgt 192 Cys Al a
Cys Ser Asp Gn Ala Leun Pro Leu Gy Ser Pro Arg Cys 50 55 60 gac ctg
gag aat ctg ctg aag gat aac tgt gcc cca gaa tcc atc 240 Asp Leu Lys
Asn Leu Leu Lys Asp Asn Cys Ala Pro Qu Ser Ile 65 70 75 80 gag ttc
gtg agt gag gcc cga gta cta gag gac agg ccc ctc agc 288 du Phe Pro
SeterGhie Ala TArgsSevalet éus Glp ZAspTiAr gsiPrioe 2oy ISeraB85690 95 gac aag ggc
gga gac dde¢ tcc cag gtc déP caa gtc agt cdé cag 336 Asp Lys Ay Ser
Asp Ser Ser Gn Val Thr Gn Val Ser Pro Gn 100 105 110 agg att gca
c cLc cec g ag.aaf ttc tcc atc_384 Arg Ille Ala Leu
Lg%rAEﬁ %rglg L&‘s‘g“%sa%als%g tlﬁg/g P%nG@h%ajséj‘Eg e A E5"126°25 caa gtg cgg cag
gag gat tac cct gtg gac atc tac tac ttg atg 432 Gn Val Arg Gn Val
Asp Tyr Pro Val Asp Ile Tyr Tyr Leu Met 130 135 140 gac ctg tcttac tcc
aayrgaty gad et eribgghlagle ahe A RALI L6y 480 cifswalew Ser Tyr Ser Met
Asi®5Asp Lou Trp Set7dle G n Asn Lowrsl45 150 155 16@s0 ggt acc aag ctg
acc cag atg cga aag ctc acc agt aac ctg cgg 528 Gy Thr Lys Leu Ala
Gn Met Arg Lys Leu Thr Ser Asn Leu Arg 165 170 175 att ggc ttc ggg

t gty gac 1R EcH ghEp fen el ratyafer far BY6Sl M Gy Phe Ay Ala
Val Asp Lys Pro'™Wal Ser Pro Tyr*¥et Tyr 180 185'°f90

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

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

Leu Asp Lys Leu Lys Gln Lys Gly Ala Ile Arg Arg Ala Leu Phe Leu
530 535 549

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

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

Glu Phe Arg Asp Lys Leu Thr Pro Ile Thr Ile Phe Met Glu Tyr Arg
580 585 550

Leu Asp Tyr Arg Thr Ala Ala Asp Thr Thr Gly Leu Gln Prc Ile Leu
5985 €00 605

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

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

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

Leu Ile Val Lys Ala Gln Asn Gln Gly Glu Gly Ala Tyr Glu Ala Glu

WLA-SRVON217497v01155419.010100 . 10



atc tcc cca cca gag gcc ctc gaa aac ccc tgc tat gat atg aag acc 624 Ile
Ser Pro Pro Gn Ala Lou Gn Asn Pro Cys Tyr Asp Met Lys Thr 195 200 205 acc
tgc ttg ccc atg ttt ggc tac aaa cac gtg ctg acg cta act gac 672 Thr Cys
Leu Pro Met Phe Ay Tyr Lys Hs Val Leu Thr Leu Thr Asp 210 215 220 cag gtg
acc cgc ttc sat gag gaa gtg aag aag cag agt gtg tca cgg 720 Gn Val Thr
Arg Phe Asn Gn Gn Val Lys Lys Gn Ser Val Ser Arg 225 230 235 240

\\LA- SRVO \ 217497v01\ 59419. 010100 13 aac cga gat gcc cca gag ggt ggc ttt
gat gcc atc atg®8g get aca 768 66Asn Arg Asp Al&7Pro Gu Ay Gy Phe Asp
Ala lle Mt Gn Ala Thr 245 250 255 gtc tgt gat gaa aag att ggc tgg agg
aat ¢ cac..ttg c 6 __Val s Asp Ju Lys Ile Ay Trp Arg Asn
Asp Aligu%@% E@Clgs reﬁIlEe%OZE%’g A%?OASP%/}QE H%O g%cvaéc‘falgé’fg gcc aag act cat
ata gca ttg gac gga agg ctg 4 Val Phe Thr r Asp Ala Lys Thr His Ile
Ala Leu Asp Gy Arg Leu 275 280 285 gca ggc att gtc cag cct aat gac ggg cag
tgt cabngish gt ragtregacla942; LAl &ed gysl hes Vad (& nnPréyAseh Asp Ay G n Cys
Hs Val @% Ser Asp 290 26% 300 aat cat tagotct 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 vy Leu 305 310 315 320 atg act gag aag cta tcc cag aaa aac atc
aat tfgratc ti4 Gb%é’aét%ﬂl@mﬂswu Py det dysSee €h Lys Asn Ile Asn.
Leu I'€°Phe Ala Val 3259330 335 act gi? aat gta gtc ait® ctc tat cag aac
tat agt gag ctc atc cca 1056 Thr Gu Asn Val Val Asn Lou Tyr G n Asn Tyr

Ser Grdrlay 1de1Bf Qs Gly Leu Arg Phe Ser Val His Gln Gin Ser Glu
725 730 735

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

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

Leu Ala Ala Val Glu Ile Arg Gly Val Ser Ser Pro Asp His Ile Phe
770 775 780

.Leu Pro Ile Pro Asn Trp Glu His Lys Glu Asn Pro Glu Thr Glu Glu
785 790 795 8§00

Asp Val Gly Pro Val Val Gln His Tle Tyr Glu Leu Arg Asn Asn Gly
805 810 815

Pro Ser Ser Phe Ser Lys Ala Met Leu His Leu Gln Trp Pro Tyr Lys
820 825 830

Tyr Asn Asn Asn Thr Leu Leu Tyr Ile Leu His Tyr Asp Ile Asp Gly
835 840 845

Pro Met Asn Cys Thr Ser Asp Met Glu Ile Asn Pro Leu Arg Ile Lys
850 855 860

Lle Ser Ser Leu Gln Thr Thr Glu Lys Asn Asp Thr Val Ala Gly Gln
8865 870 875 880

Gly.Glu Arg Asp His Leu Ile Thr Lys Arg Asp Leu Ala Leu Ser Glu
' 885 ' 830 _ 885

WLA-SRV01\217497v01\59415.010100 11



340 345 350 ggg acc aca gtt ggg gtt ctg tcc atg gat tcc agc aat gtc ctc
cag 1104 4Gy Thr Thr vVal Ay Val Lou Ser Met Asp Ser Ser Asn Val Leu Gn
355 360 365 ctc att gtt gat get tat ggg aaa atc cgt tct aaa gta gag ctg gaa
1152 Leu Ile Val Asp Ala Tyr Ay Lys Ile Arg Ser Lys Val Ju Leu Gu 370
375 380 gtg cgt gac ctc cct gaa gag ttg tct cta tcc ttc aat gcc acc tgc
1200 Val Arg Asp Leu Pro GQu Qu Leu Ser Lou Ser Phe Asn Ala Thr Cys 385
390 395 400 ctc aac aat gag gtc atc cct ggc ctc aag tct tgt atg gga ctc
aag 1248 Leu Asn Asn Ju Val Ile Pro Ay Lou Lys Ser Cys Met Ay Leu Lys
405 410 415 a tt a gac acg gtg agc ttc agc att gag gcc aag gtg cga ggc
tgt 15986 48 & g%&ﬂ“e‘?h‘ﬁly\/gﬁ §g¥ "%I%eA]Se?’lq Ces @y AFalisys Val Arg Ay Cys
420 425 430 c cag gag aag gdaf°aag tcc ttt acéate aag ccc gtg ggc ttc
aag 1344 Pro Gn GQu Lys Qu Lys Ser Phe Thr Ile Lys Pro Val Gy Phe Lys
435 440, cOAGa R t t.t gac tgt gcc tgc
cag 1392%%\59)158& %ﬂ%@eﬂﬁﬁgﬁ%ﬁgﬁy%ﬁr%ég%ég /s rp Cys Ala Cys @n
450 455 460 g cc caa get gaa cct aat agccatcgc tgc aac aat ggc aat ggg acc
1440 \\LA-SRVOI\217497v01\59419. 010100 14 Ala G n Ala Gu Pro Aso Ser H's
Arg Cy3al Aya Fnle) yeashrrGhr Fhy ThAGHe4 R0 AS6LA8CIutAsh gag tgt ggg gta tgc
cgt tgt gg§ cct ggc tgg c¥P gga toe cag 1488 Phe Gu Cys Gy Val Cys Arg
Cys Ay Pro Gy Trp Leu Gy Ser G n 485 490 495 tgt gag tgc tca gag gag

‘gac tg‘&n G9¢ §e(.)ft T§re%egaigucﬂ% ggrc Sga?qulgggerl?}?eGAsn Val Ile Glu

945 950 855 960

Phe Pro Tyr Lys Asn Leu Pro Ile Glu &sp Ile Thr Asn Ser Thr Leu
965 970 975

Val Thr Thr Asn Val Thr Trp Gly Ile Gln Pro Rla Pro Melt Pro Val
98¢ 985 990

Pro Val Trp Val Ile Ile Leu Ala Val Leu Bla Gly Leu Leu Leu Leu
995 1006 1005

Ala Val Leu Val Phe Val Met Tyr Arg Met Gly Phe Phe Lys Arg
1010 1015 10290

Val Arg Pro Pro Gln Glu Glu Gln Glu Arg Glu Gin Leu Gin Prao .
1025 1030 1035

His Glu Asn Gly Glu Gly Asn Ser Glu Thr
1040 "1045

<210> 10
- <21l> 2367
212> DNA
"<213> Homo Sapiens

<220>

<Z221> C(CDS

<222> (1)..(23864)

<223> $Sequence coding for integrin beta 3 subunit

<400> 10

atg cga gog cgg ccg cgg cee cgg ccy cte tgg gog act gtg ctg geg 48
‘Met Arg Ala Arg Pro Arg Pro Arg Pro Leu Trp Ala Thr Val Leu Ala

i 5 ' 10 - 15

WLA-SRV01\217497v01159419.01¢100 ' 12



Cys
age
Pro
ggt
dn
tgc
Au
tgc
Ser
gac
Trp
atg
Ser
age
Cys
ccc
Thr
t gt
Lys
cgt

Gu Cys Ser Au AQu Asp Tyr Arg Pro Ser An G@n Asp du Cys 500 505 510
cec egg gag ggt cag ccc gtc tgc age cag egg ggc gag tgc ctc 1584 Ser
Arg Gu Ay @n Pro Val Cys Ser Gn Arg Ay Gu Cys Leu 515 520 525 tgt
caa tgt gtc tgc cac age agt gac ttt ggc aag ate acg ggc 1632 Cys Qy
Cys Val Cys His Ser Ser Asp Phe Ay Lys Ile Thr Ay 530 535 540 aag tac
gag tgt gac gac ttc too tgt gtc cgc tac aag ggg gag 1680 Lys Tyr Cys
Cys Asp Asp Phe Ser Cys Val Arg Tyr Lys Ay A u 545 550 555 560 atg
tca ggc cat ggc cag tgc age tgt ggg gac tgc ctg tgt gac 1728 Met Cys
GICWI-‘H@@ Ty cg WCQ@CS@?WSC@ SCCLéﬁlc@g S AsprB65 5709675 t cc
t G- e %]gj’chﬁcuﬁ‘a%lYtEj%l &ae ‘ﬁagtelé[c%lyaﬁﬁ) dgt 1 %tCY@aT:hrace 1776 Ser Asp
Thr Ay Tyr nyr Cys Asn QIS Fhr Thr Arg Thr Bsp Thr 580 585 590 t gc
Ga Q.6t9..Ct f e g&cfgtﬁc aa tgtt aa 1824 Cys Met
S@ﬁfac%% gtyvgggzk%&% sl Gy 004 St B05 600" 605 ot gge
t gt gtc gt ate cag ccg ggc tee fat ggg gac acc tg 1872 Cys Ay Ser
Val Cys Ile @n Pro Ay Ser Tyr Ay Asp Thr Cys 610 615 620 gag aag tgc
acot tge cgatgaticgcmtt gay ge€ drbtecAaggagm gaa ckbgtegt92fd d uibys Cys Pro
Cyss Prle PgpChi deCfspThiu Rhe LeysPrbyleu@ly s P62 rG3Wrs635 640 gtg gag
aag adg ttt gac egg gay ccc tac atg at® gaa aat ace 1968 Val du Cys

és PQe g %G u Pro T Mgt Thr tG u Asn Thrt 645 650 6%@50 t gc aac
o, a a g
bl i ebdodat o fhae e ottt on
5 g0
gag tte cca gtg agt gag gcc cga gta cta gag gac agg ccc cte age 288
Glu Phe Pro Val Ser Glu Ala Arg Val Leu Glu Asp Arg Pro Leu Ser
85 . 90 95
gac aag ggce tct gga gac age tec cag gtc act caa gtc agt cce cag 336
Asp Lys Gly Ser Gly Asp Ser Ser Gln Val Thr Gln Val Ser Pro Gln
100 105 110
agg att gca ctc cgg ctc cgg ceca gat gat tcg aag aat ttc tee atc 384
Arg Ile Ala Leu Arg Leu Arg Pro Asp Asp Ser Lys Asn Phe Ser Ile
115 120 125
caa gtg cgg cag gtg gag gat tac cct gtg gac atc tac tac ttg atg 432
Gln Val Arg Gln Val Glu Asp Tyr Pro Val Asp Ile Tyr Tyr Leu Met :
130 135 140
gac ctg tct tac tee atg aag gat gat ctg tgg age atc cag aac ctg 480
Asp Leu Ser Tyr Ser Met Lys Asp Asp Leu Trp Ser Ile Gln Asn Leu
145 150 155 160
ggt acc aag ctg geo acc cag atg cga aag cte acc agt aac ctg cgg 528
Gly Thr Lys Leu Aia Thr Gln Met Arg Lys Leu Thr Ser Asn Leu Arg
165 170 175
att ggc ttc ggg gea ttt gtg gac aag cct gtg tca cca tac atg tat 576
Ile Giy Fhe Gly Ala Phe Val Asp Lys Pro Val Ser Pro Tyr Met Tyr
: 180 185 190
atc téc cca cca gag gec cte gaa aac ccc tge tat gat atg aag acce 624
Ile Ser Pro Pro Glu Ala Leu Glu &sn Pro Cys Tyr Asp Met Lys Thr
195 200 205
acc tgce ttg cce atg ttt gge tac aaa cac gtg ctg acg cta act gac 672
Thr Cys Leu Pro Met Phe Gly Tyr Lys His Val Leu Thr Leu Thr Asp
210 215 220
- cag gtg acc cgc tte aat gag gaa gtg aag aag cag agt gtg tca cgg 720

. Gin Val Thr Arg Phe Asn Glu Glu Val Lys Lys Gln Ser Val Ser Arg

225 : 230 o 235 240

WLA-SRVOI\217497v01\59419.010100 ' 13



Cys Asn Arg Tyr Cys Arg Asp Qu Ile du Ser Val Lys Qu Leu Lys 660 665 670
gac act ggc aag gat gca gtg aat tgt acc tat aag aat gag gat gac 2064 Asp
Thr Ay Lys Asp Ala Val Asn Cys Thr Tyr Lys Asn GQu Asp Asp 675 680 685 t
gt gtc gtc aga ttc cag tac tat gaa gat tct agt gga aag tcc ate 2112 Cys
Val Val Arg Phe @ n Tyr Tyr Qu Asp Ser Ser Gy Lys Ser Ile

\\ LA- SRVOI \ 217497v01\ 59419. 010100 15 690 695 700 ctg tat gtg gta gaa gag
cca gag tgt ccc sag ggc cct gac atc ctg 2160 Leu Tyr Val Val Gu Gu Pro
du ngchg@ Eysg V-Pr QAEE, IPe HLEIFF0%CT £0° 718 PI0ICtgRef gt c dEY ctc tca
gtg atg ggg gecatt, ettty &ty "G et Hrgcte 2“26831“@? V3 Lou Leu Ser Val
Mt Ay Ala lle Leu Leu Ile Ay Leu a 725 ;t30673§4 gj(;; c'lt_g ctHL: a'EI_c tEg
aaa Cly@cCldt §tC 4AEGadt £ CaG 98¢ 5§&285.9 &égc eughle Trp Lys
Leu Lrg'ﬁlld:;% %}5 alh Q.ygi ﬁteAggy /1\%% AE?%SASQ Elsap729a H-ZgoLit g,gguget aaa ttt gag
gaa gaa cgc gccz2aga gca aaa tggogac aca gcc 230470Phe Ala Lys Phe Au Qu
GQu Arg Ala Arg Ala Lys Trp Asp Thr Ala 755 760 765 aac aac cca ctg tat aaa
gag g@EIacd et cakcatteccaeed aat cat catacgr2862 gaAspaAsyy Pro Leus®yr Lys Qu
Al a THRISEFE T TPRd'sThilankys e HRrllp78la7 7262 78D Alackmygheygge act taa 2367
Tyr Arg Gly Tht 785 <210> 1%%0<211> 788 <2£8% PRT

gca ggc att gtc cag cct aat gac ggg cag tgt cat gtt ggt agt gac 912
Ala Gly Ile Val Gln Pro Asn Asp Gly Gln Cys His Val Gly Ser Asp
2890 295 300
aat cat tac tect gee tee act acc atg gat fat ccc teot ttg ggg ctg 560
Asn His Tyr Ser Ala Ser Thr Thr Met Asp Tyr Pro Ser Leu Gly Leu
305 310 315 320
atg act gag aag cta tcc cag aaa aac ate aat ttg atc ttt geca gtg 1008
Met Thr Glu Lys Leu Ser Gln Lys Asn Ile Asn Leu Ile Phe Ala Val
. 325 330 335
act gaa aalt gta gtc zat ctc tat cag aac tat agt gag ctc atc cca 1056
Thr Giu Asn Val Val Asn Leu Tyr Gln Asn Tyr Ser Giu Leu Ile Pro
340 345 350
ggg-ace aca gtt ggg gtt ctg tce atg gat tce age aat gte ctc cag 1104
Gly Thr Thr Val Gly Val Leu Ser Met Asp Ser Ser Asn Val Leu Gln
355 360 365
Ctc att gtt gat get tat ggg aaa atc cgt tet aaa gta gag ctyg gaa 1152
Leu Ile Val Asp Ala Tyr Gly Lys Ile Arg Ser Lys Val Glu Leu Glu
370 375 380
gtg cgt gac cte cot gaa gag ttg tet cta tee tte aat gec acc tge 1200
Val Arg Asp Leu Pro Glu Glu Leu Ser Leu Ser Phe RAsn Ala Thr Cys
385 390 395 400
Ctc aac aat gag gtc atc cct gge cte aag tet tgt atg gga ctc aag 1248
Lieu Asn Asn Glu Val Ile Pro Gly Leu Lys Ser Cys Met Gly Leu Lys
405 410 415
att gga gac acg gtg age ttc agc att gay gec aag gtg cga gge tgt 1296
ITle Gly Asp Thr Val Ser Phe Ser Ile Glu Ala Lys Val Arg Gly Cys
420 ‘ 425 430
Ccc cag gag aag gag aag tcc ttt acce ata aag ceoc gtg gac tf:c aaqg 1344
- Pro Gln Glu Lys Glu Lys Ser Phe Thr Ile Lys Pro val Gly Phe Lys
435 440 445 ‘
‘gac agc ctg atc gte cag gtc acc ttt gat tgt gac tgt gcc tge cag 1392
Asp Ser Leu Ile Val Gln Val Thr Phe Asp Cys Asp Cys Ala Cys Gln
- 450 455 460 -
& cc caa got gaa cct aat age cat cge tgc aac aat gge aat ggg acce 1440

WILA-SRVOI217497v01\59419.010100 14



<213> Hono Sapi ens <400> 11 Met Arg Ala Arg Pro Arg Pro Arg Pro Leu Trp
Ala Thr Val Leu Ala 1 5 10 15 Leu Ay Ala Leu Ala @y Val dyval Ay Ay
Pro Asn Ile Cys Thr 20 25 30 Thr Arg Ay Val Ser Ser Cys A n A n Cys Leu
Ala Val Ser Pro Met 35 40 45 Cys Ala Trp Cys Ser Asp Gn Ala Leu Pro Leu
Gy Ser Pro Arg Cys 50 55 60 Asp Leu Lys Qu Asn Len Leu Lys Asp Asn Cys
Ala Pro Qu Ser Ile 65 70 75 80 Gu Phe Pro Val Ser Gu Ala Arg Val Leu
Gn Asp Arg Pro Leu Ser 85 90 95 \\LA-SRVO\217497v01\59419. 010100 16 Asp
Lys %}aHé%n &y GAgpPISe%\S%¢r &ip Aval CyFhsrGhen Wak AderCRr8hx@d n 100 105 110
Arg | 193 Ala Leu Arg Le’El Arg Pro Asp Asb75Her Lys Asn PhéSHer 11e %5 igg
125 t
1351%5 gef}T @ Y ﬁ %CE% CHé@’||e]t‘318F‘.AsnLeu
145 150 155 £Eo %3 Vs ouGl §r° b l)(rg) LyTs Leu Thr Her Asn
Leu Arg 165 170 175 Ile Ay Phe Gly Ala Phe Val p Lys Pro Val Her Pro
Tyr MeigtTydg td8Gcd8hglPy bhe thercgPratPre Ghdl Al ayakeyhGigr Asn 1Bre Cys Tyr
Asp MstysLgs: Thy Sei 9B u2@0 25 TydhrgQys feuchr c1MetspPhie &y Tyr Lys Hi s Val
Leu Thr Lou Thr 3A8p 505 510

agc ccc cgg gag ggt cag ccc gte tge age cag ¢gg ggc gag tge cto 1584
Ser Pro Arg Glu Gly Gln Pro Val Cys Ser Gin Arg Gly Glu Cys Leu
515 520 525

tgt ggt caa tgt gte tge cac age agt gac ttt ggc aag atc acg gge 1632
Cys Gly Gin Cys Val Cys His Ser Ser Asp Phe Gly Lys Ile Thr Gly
530 535 540

aag tac tgc gag tgt gac gac ttc tcee tgt gtc cge tac aag ggg gag 1680
Lys Tyr Cys Glu Cys Bsp Asp Phe Ser Cys Val Arg Tyr Lys Gly Glu
545 550 555 560

atg tge teca gge cat gge cag tge age tgt ggg gac tgc ctg tgt gac 1728
Met Cys Ser Gly His Gly Gln Cys Ser Cys Gly Asp Cys Leu Cys Asp
565 570 575

tee gac tgg acc gge tac tac tgo aac tgt acc acg egt act gac acc 1776
Ser Asp Trp Thr Gly Tyr Tyr Cys Asn Cys Thr Thr Arg Thr Asp Thr
580 585 590

tgc atg tec age aat ggg ctg ctg tge age gge cge gge aag tgt gaa 1824
Cys Met Ser Ser Asn Gly Leu Leu Cys Ser Gly Arg Gly Lys Cys Glu
595 600 605

tgt ggc age tgt gtce tgt atc cag cecg gge tee tat ggg gac acc tgt 1872
Cys Gly 3Ser Cys Val Cys Ile Gln Pro Gly Ser Tyr Gly BAsp Thr Cys
610 615 620

gag aad tgc ccc acc tge cca gat gec tge acce ttt aag aaa gaa tgt 1920
Glu Lys Cys Pro Thr Cys Pro Asp Ala Cys Thr Phe Lys Lys Glu Cys
625 630 635 640

gtg gayg tgt aag aag ttt gac cgg gag cce tac atg acc gaa aat acc 1968
Val Glu Cys Lys Lys Phe Asp Arg Glu Pro Tyr Met Thr Glu Asn Thr
645 650 655

tgec aac cgt tac tge cgt gac gag att gag tca gtg aaa gag ctt aag 2016
Cys Asn Arg Tyr Cys Arg BAsp Glu Ile Glu Ser Val Lys Glu Leu Lys
: 660 665 670

gac act ggc aag gat gceca gtg aat tgt acc tat aag aat gag gat gac 2064
Asp Thr Gly Lys Asp Ala Val Asn Cys Thr Tyr Lys Asn Glu Bsp Asp

675 680 : 685 :
tgt gte gte aga tte cag tac tat gaa gat tct aght gga aag tce atc 2112
Cys Val Val Arg Phe Gln Tyr Tyr Glu Asp Ser Ser Gly Lys Ser Ile

WLA-SRV01'217497v01159419.010100 : 15



210 215 220 dGn Val Thr Arg Phe Asn Gn GQu Val Lys Lys @ n Her Val Her
Arg 225 230 235 240 Asn Arg Asp Ala Pro AQu Gy Ay Phe Asp Ala |Ile Mt
G@n Ala Thr 245 250 255 Val Cys Asp Qu Lys Ile Ay Trp Arg Asn Asp Al a
Her His Leu Leu 260 265 270 Val Phe Thr Thr Asp Ala Lys Thr His Ile Ala
Leu Asp Gy Arg Leu 275 280 285 Ala dy Ile Val Gn Pro Asn Asp Ay Gn
Cys Hs Val Gy Her Asp 290 295 300 Asn His Tyr Her Ala Her Thr Thr I\/bt
Asp Tyr Pro Her Leu Ay Leu 305 310 315 320

\\ LA- SRV¥3®217497v01\ 5941929010100 17 Met TH¢ Qu Lys Leu Ser A n Lys Asn
Ile Asn Leu IIe Phe Al a VaI 325 330 335 Thr Gu Asn Val Val Asn Leu Tyr
Gn Ai Tyftg %ugi“ﬁ‘ i tgg4‘€?¢3ﬂ@ 950 ccH Y9 THE T Val?l@y val Leu
Ser As u\/ fo oy P @S??éb" 36% ASEeUeII; BVal Asp Ala Tyr
Gy Lys IIe Arg Her Lys 0\/a| Gu Leu G U 370 375 380 VA Arg Asp Leu Pro
Gu Gg’fligl—@‘!-é ey cle@utcHe{,tgPQ@g gagl AL ENEe WSe 28895390392 400 5obgu Asn Asn
A u Vahilta Bso 16 ysdrewnil ist e 20y STiMeLeCLyy hed diysn40h1 410 A8 11 a y
Asp Thr Val Her Pherzser Ile Au Al asspys Val Arg y73eys 420 425 430 Pro
Gn Qu Lys Au Lys Her Phe Thr Ile Lys Pro Val Gy Phe Lys 435 440 445

gcce ctg cte atc tgg aaa cte cte atec acc atc cac gac cga aaa gaa 2256

Ala Leu Leu Tle Trp Lys Leu Leu Ile Thr Ile His Asp Arg Lys Glu

740 745 750

ttec get aaa ttt gag gaa gaa cgo goce aga gea zaa tgg gac aca goc 2304
Phe Ala Lys Phe Glu Glu Glu Arg Ala Arg Ala Lys Trp Asp Thr Ala
755 760 765

aac aac cca ctg tat aaa gag gcc acg tct ace tte ace aat atc acg 2352
Asn Asn Prc Leu Tyr Lys Glu Ala Thr Ser Thr Phe Thr Asn Ile Thr
770 175 780

tac cgg gge act taa 2367

Tyr Arg Gly Thr
785

<210> 11

<211> 788

<212> PRT

<213> Homo Sapiens

<400> 11

Met Arg Ala Arg Pro Arg Pro Arg Pro Leu Trp Ala Thr Val Leu Ala
1 5 10 15

Leu Gly Ala Leu Ala Gly Val Gly Val Gly Gly Pro Asn Ile Cys Thr
20 25 30 -

. Thr Arg Gly Val Ser Ser Cys Gln Gln Cys Leu Ala Val Ser Pro Met

Cys Ala Trp Cys Ser Asp Glu Ala Leu Pro Leu Gly Ser Pro Arg Cys .
50 55 60

Asp Leu Lys Glu Asn Leu Leu Lys Asp Asn Cys Ala Pro Glu Ser Ile
65 70 ' 75 80

Glu Phe Pro Val Ser Glu Ala Arg Val Leu Glu Asp Arg Pro Leu Ser
85 . 90 - .95

WLA-SRV01\217497v01\59419.010100 16



Her
Gn
480
495
505
520
530
G.u
HI§P
Thr
Ser
Ghayq
Lys
640
650

Asp

Asp
145
Gly
Ile
Tle
Thr
Gln
225
Asn

Val

Val

Bla

Asn
305

Leu Ile Val dn Val Thr Phe Asp Cys Asp Cys Ala Cys G n 450 455 460
Ala Qu Pro Asn Her Hs Arg Cys Asn Asn Ay Asn Ay Thr 465 470
The Au Cys Gy Val Cys Arg Cys Ay Pro Ay TrpLeu Gy Her G n 485
Cys GluCys Her u G u Asp Tyr Arg Pro Her A n G n Asp Gu Cys
510 Her Pro Arg GQu Gly Gdn Pro Val Cys Her Gn Arg Ay GQu Cys Leu
525 Cys Gy @n Cys Val Cys His Ser Her Asp Phe Gy Lys Ile Thr
535 540 Lys Tyr Cys GQu Cys Asp Asp Phe Her Cys Val Arg Tyr Lys

\\ LA- SRV41\ 217497v01\ 59419. 010100 18 545 550 555 560 Met Cys Ser

&% &h fg/s?l%e%spc%f &y SAsp/adyShrLEtr Eys SAs 8681570 575 Ser Asp
Ay Tyr “Tyr Cys Asn Cys ‘PAr Thr Arg Thr 'A%p Thr 580 585 590 Cys
Ser Asn GQylLeu Leu Cys Ser Ay Arg Ay Lys Cys Gu 595 600 605

Ll @as LM@-'Ar I§eul Ai‘u.% Gr@ A%QXS ye§9§s Egrq PgeySe'%SPleThr Q/S 610 615 620
Cys Pro Thr s Pro Asp Ala Cys Thr Rhe Lys Lys Au Cys 625 630
Val Qu Cys Lys Lys Phe Asp Arg Qu Pro Tyr Met Thr G u Asn Thr

655 Cys Asn Arg Tyr Cys Arg Asp Gu Ile Qu Ser Val Lys Gu Leu

660 ‘BE5AB7 6L ApL THin %?/Ttwfrﬁs\@l,%@ Ved TAsTyEyisuThet Tyr Lys Asn Qu
© 140

130

Leu Ser Tyr Ser Met Lys Asp Asp Leu Trp Ser Ile Gln Asn Leu
150 155 160

Thr Lys Leu Ala Thr Gln Met Arg Lys Leu Thr Ser Asn Leu Arg
' 165 170 175

Gly Phe Gly Ala Phe Val Asp Lys Pro Val Ser Pro Tyr Met Tyr
180 185 150

Ser Pro Pro Giu Ala Leu Glu Asn Pro Cys Tyr Asp Met Lys Thr
195 200 205

Cys Leu Pro Met Phe Gly Tyr Lys His Val Leu Thr Leu Thr Asp
zZ10 215 220

Val Thr Arg Phe Asn Glu Glu Val Lys Lys Gln Ser Val Ser Arg
230 235 240

Arg Asp Ala Pro Glu Gly Gly Phe Asp Ala Ile Met Gln Ala Thr
245 250 255 '

Cys Asp Glu Lys Ile Gly Trp Arg Asn Asp Ala Ser His Leu Leu
2560 265 270

Phe Thr Thr Asp Ala Lys Thr His Ile Ala Leu Asp Gly Arg Leu
275 280 285

Gly Ile Val Gln Pro Asn Asp Gly Gln Cys His Val Gly Ser Asp
290 - 295 300

His Tyr Ser Ala Ser Thr Thr Met Asp Tyr Pro Ser Leu Gly Leu
310 315 S 320

* WLA-SRVO01\217497v01\59419.010100 T 17



675 680 685 Cys Val
Ile 690 695 700 Leu Tyr Val

Il e Leu

705 710 715 720 Val

H's Asp Arg Lys Qu
Ala Lys Trp Asp Thr Ala 755 760 765 Asn Asn Pro Leu Tyr
Phe Thr Asn Ile Thr

Ser Thr

Val

Arg Phe A n Tyr Tyr Qu Asp Ser Ser Gy Lys Ser
GQu Au Pro Qu Cys Pro Lys Ay Pro Asp
Met Gy Ala Ile Lou Leu
Ile Gy Leu Ala 725 730 735 Ala Leu Leu Ile Trp Lys Leu Leu Ile Thr Ile
740 745 750 Phe Ala Lys Phe Gu Qu du Arg Ala Arg

Val

770 775 780
1\ 217457 xTN 564195 GEO1H0. CHO LYy Aspr

Val

DNA <213> Syntheti C2DNA  <220> <22
I ntegrin sequence al pha V1

gagat %@qsalut ﬁ&z@%f%& is%cﬁéut tI‘;xI' %1§0Asngﬁ?ras§x4 Gl\f%:]égl

Gly
Leu
Val
385
Leu
Ile
Pro
Asp
Ala
465
Phe
Cys
Ser
Cys

Lys

Thr

Ile

370

Arg

Asn

Gly

Gln

Ser

450

Gin

Glu

Glu

Pro

Gly

Thr
355
Val
Asp
Asn
Asp
Glu
435
Leu
Ala
Cys
Cvys
Arg
515

Gln

530

Tyr

Cys

340

Val

Asp

Leu

Glu

Thr

420

Lys

Tle

Glu

Gly

Ser

500

Glu

Cys

Glu

Gly

Ala

Pro

Val

405

Val

Glu

Val

Pro

Val

485

Giu

Gly

Val

Cys

Val

Tyr

Glu

390

Ile

Ser

Lys

Gln

Asn

470

Cys

Glu

Gln

Cys

Leu

Giy

375

Glu

Pro

Phe

Ser

Val

435

Ser

Arg

Asp

Pro

His

. 535

Asp

WLA-SRY01\217497v01\59419.010100

Asp

Leu Leu Ser Val

\'\ LA- SRVO

ge@%p Tty 11§8%eBlp0¥al] 2
1>%mi sc feature ¥92> (1). (64) <223>

Lys A u Ala Thr

<211> 64 <212>

<400> 12 gatcccggaa ttgtttatat cttcattcaa

Ser

360

Lys

Leu

Gly

Ser

Phe

440

Thr

His

Cys

Tyr

Val

520

Ser

Phe

345

Met
Ile
Ser
Leu
Ile
425
Thr
Phe
Arg
Gly
Arg
505
Cys

Ser

Ser

Asp

Arg

Leu

Lys

410

Glu

Ile

Asp

Cys

Pro

490

‘Pro

Ser

Asp

Cys

Ser Ser

Sér Lys
380

Ser Phe
395

Ser Cys
Ala Lys
Lys Pro
Cys Asp

460

Asn Asn
475

Gly Trp
Ser Gln
Gln Arg
Phe Giy

5%0

Val Arg

18

Asn
365
Val
Asn
Met
Val
Val
445
Cys
Gly
Leu
Gln
Cly
525

Lys

Tyr

350

Val

Glu

Ala

Gly

Arg

430

Gly

Ala

Asn

Gly

Asp

510

Glu

Ile

Lys

> 13,<211> 64

ITe” Pro

Leu

Leu

Thr

Leu

415

Gly

Phe

Cys

Gly

Ser

495

Giu

Cys

Thr

Gly

Gln

Glu

Cys

400

Lys

Cys

Lys

Gln

Thr
480

Gln -

Cys

Leu

Gly

Glu

<212> DNA



<213> Synthetic DNA <220> <221> msc feature <222> (1)-_(64) <223>

I ntegrin 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> misc feature <222> (1)._(63) <223>
Integrin sequence beta 31 <400> 14 gatcccacat caatttgatc tttgcttcaa
gagagcaaag atcaaattga tgttttttgg 60 aaa 63

\\ LA- SRV01\ 217497v01\ 59419. 010100 20 <210> 15 <211> 64 <212> DNA <213>
Synt het¥c DNA <220> <¥F1> nisc featur855 <222> (1). (64§0<223> Integrin
sequence beta 32 <400> 15 gatccgttgt acctataaga atgagttcaa gagactcatt

cttat Mt @yscggé thlEztéig &()y Gln Cys Ser Cys Gly Asp Cys Leu Cys Asp
565 570 575

Ser Asp Trp Thr Gly Tyr Tyr Cys Asn Cys Thr Thr Arg Thr Asp Thr
580 585 530

Cys Met Ser Ser Asn Gly Leu Leu Cys Ser Gly Arg Gly Lys Cys Glu
5585 600 605

Cys Gly Ser Cys Val Cys Ile Gln Pro Gly Ser Tyr Gly Asp Thr Cys
610 615 620

Glu Lys Cys Pro Thr Cys Pro Asp Ala Cys Thr Phe Lys Lys Glu Cys
625 630 635 640

Val Glu Cys Lys Lys Phe Asp Arg Glu Pro Tyr Met Thr Glu Asn Thr
645 650 655

Cys Asn Arg Tyr Cys Arg Asp Glu Ile Glu Ser Val Lys Glu Leu Lys
660 665 670

Asp Thr Gly Lys Asp Ala Val Asn Cys Thr Tyr Lys Asn Glu Asp Asp
675 680 685

Cys Val Val Arg Phe Gln Tyr Tyr Glu Asp Ser Ser Gly Lys Ser Ile
' 620 695 700

Leu Tyr Val val Giu Glu Pro Glu Cys Pro Lys Gly Pro Asp Ile Leu
705 710 715 720

Val Val Leu Leu Ser Val Met Gly Ala Tle Leu Leu Ile Gly Leu Ala
' 125 © 730 735

- Ala Leu Leu Ile Trp Lys Leu Leu Ile Thr Ile His Asp Arg Lys Glu
740 745 750

Phe Ala Lys Phe Glu Glu Glu Arg Ala Arg Ala Lys Trp Asp Thr Ala
' 755 . 760 765 ‘

Asn Asn Pro Leu Tyr Lys Glu Ala Thr Ser Thr Phe Thr Asn Ile Thr
770 775 o 780 o

WLA-SRVO1V217497v01159419.010100 19



gaaa 64

<222> (1)..

atg
Thr
ctg
Al a
gcg
Leu
9?9
H s
cac
Val
gtg
Pro

ggc
Asp

gaa acc
Ser Ser
gac gcc
Arg Leu
ctc tac

<210> 16 <211>

(1233) <223>

agc agc
Pro Arg
cgg ctg
Ay Vval
gca ctc

Tyr Ala Leu IIe

Véf?nvé 9

gtg ctc
Leu Ser
ccpi1gt g
Vatz1@&u
gacietg

Be Ty

agc ctg
Leu Al a
1gag ctc
skeu Tyr
nggce tgc

ccg
Pro
ggc
Asp
atc
Trp
aag
Al a
gcg
Leu
tac
Ser
cgc

LeRZ1& y S@ychehig DBRY

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

<400>

gatcecggaa ttgtttatat cttcattcaa gagatgaaga tataaacaat tccttttttg

gaaa

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

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

<400>

gatcccgact ttectgtgea tttaattcaa gagattaaat gcacaggaaa gtcecttttttg

gaaa

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

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

- <400>

gatcccacat caatttgatc tttgettcaa gadagcaaag atcaaattga tgttttttgg

aaa

misc_feature

(1}..(64)

1233

cgg
Pro
gtg
Thr
tgg
Al a
gcg
Arg
ctc
Al a
agc
Phe
ggc
Tyr

<212> DNA
Sequence codi ng

ccc
Arg
gac
Arg
gcg
Leu
cgg

ccg
Pro
act
Leu

Integrin sequence alpha V1

12

13
64
DNA

Synthetic DNA

misc feature

(1y.. {64}

Integrin sequence alpha V2

13

14
63
DNA

Synthetic DNA

misc feature

(1)..(63)

Integrin sequence beta 31

14

-WLA-SRVO01\217497v01159419.610100

<213> Hono sapiens <220> <221> CDS
for neurotensin receptor <400> 16
ccc agc tcc aac ccg ggg 48 Met Qu
Ser Asn Pro dy 1 5 10 15 ctg agc
ctc tgg gcc aag 96 Leu Ser Leu Asp
Ala Lys 20 25 30 gtg ctg ttc acc
gcg gcg 144 Val Leu Phe Thr Al a
Ala 35 40 45 ggc aat gcg ctg tcc
cgc 192 Gy Asn Ala Leu Ser Val
Arg 50 55 60 gcg ggg cgc ctg cgc cac
ctg 240 Ala Gy Arg Leu Arg H's H's

65 70 75 80 <c tg ctg ctg ctg gtc ggc
tgg 288 Leu Leu Leu Leu Val @y Val

85 90 95 t tc cac tac ccc tgg gtc ttc
336 Phe His Tyr Pro Trp Val Phe Gy

cgg
Ser
cgc
Trp

ggc
Al a

ggg

60

64

60

64

63

20



100 105 110 \\LA-SRVO\217497v01\59419. 010100 21 ttc gtg cac gag ctg tgc
gcc tac gcc acg gtg ctg agc gtg gca ggc 384 Phe vVal 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 Gu Arg Cys Leu Ala
Val Cys G n Pro Leu Arg Ala Arg 130 135 140 agc ctg ctg acg cca cgc cgg acc
cgg tgg ctg gtg gcg etc tcg tgg 480 Ser Leu Leu Thr Pro Arg Arg Thr Arg
Trp L% 1VaI 1AI a Leu Ser Trp 145 150 155 160 gcc gcc tcg ctc ggc ctc gcce
ctg cggl tg.pcc gtc atc atg ggg cag 528 Ala Ala Ser Leu Ay Leu Ala Leu
Pro Mgt AlagVal Ile Met Ay Gn 165 170 175 aag cac gaa ctc gag acg gcg
gac 0gg;gads egﬁgDﬁ}gc gcc tcg cgs 576 Lys H's Qu Leu Gu Thr Ala Asp
Gy GQu Pro u Pro Ala Ser Arg 180 185 190 gtg tgc acg gtg ctg gtg agc
cgc acc gcg ctc caa gtc ttt atc cag 624 Val Cys Thr Val Leu Val Ser Arg
Thr Akaztou G n Val Phe Ile Gn 195 200 205 gtg sat gtg ctg gtg tcc ttc gtg
et c cee?¥t gngoafedtaract get ttc 672 Val Asn Val Leu Val Ser Phe Val Leu
Pro Lé&d<A albeu(Thr Al a Phe 210 215 220 ctg sat ggg gtc aca gtg agc cac ctg
ctg gté?tt cTitgerie ceaupacytiyt7 2 Leu Asn Ay Val Thr Val Ser H's Leu Lou

Al a Ley, (;/ er G n Val 225 230 235 240 «ccg tcc act tﬁt acc (C:JCQ ggc agc
tcc a a tg 768 Pr Ser Thr _Ser Thr Pro Ser Ser
Thr P%%t%ggt%?gcf&%a%%aﬁ%%tg%% %‘CE?% ctGTagt g5 thag ggt cft ctc age
ttc aggafyta tgg aag aag acc ttt 816 64

<210> 16

<211> 1233

<212> DNA

<213> Homo sapiens

<220>

<221> CDS

<222>  (1)..(1233)

<223> Sequence coding for neurcotensin receptor

<400> 16 .

atg gaa acc agc agc ccg cgg ¢ec ©Cg ©gg ccc age tee aac ccg ggg 48
Met Glu Thr Ser Ser Pro Arg Pro Pro Arg Pro Ser Ser Asn Pro Gly

1 5 10 15

Ctg age ctg gac gec cgg ctg ggo gtg gac act cge cte tgg gcc aag 96
Leu Ser Leu Asp Ala Arg Leu Gly Val BAsp Thr Arg Leu Trp Ala Lys
20 25 30

gtg ctg tte acc geg cte tac geca cte ate tgg gog ctg gge gog gog 144
Val Leu Phe Thr Ala Leu Tyr Ala Leu Ile Trp Ala Leu Gly Ala Ala
35 40 45

ggc aat gey ctg tee gtg cac gtg gty oty aag gog cgg goe ggg cgo 192
Gly Asn Ala Leu Ser Val His Val Val Leu Lys Ala Arg Ala Gly Arg
' 50 55 60

gcg ggg cgc ctyg cgce cac cac gtg cte age ctg geg ctec gog gge oto 240
© Ala Gly Arg Leu Arg His His Val Leu Ser Leu Ala Leuz Ala Gly Leu
65 70 75 80

Ctg ctg ctg ctyg gtc gge gtg ceg gtg gag cte tac age tte gtg tag 288
Lieu Leu Leu Leu Val Gly Val Pro Val Glu Leu Tyr Ser Phe Val Trp
85 90 95

Tte cac tac cce tgg gte tte gge gac ctg gge tge cge gge tac tac 336

_Ph_e His Tyr Pro Trp Val Phe Gly Asp Leu Gly Cys Arg Gly Tyr Tyr -
S 100 - 105 ' 110 :

WLA-SRVO11217497v01159419.010100 ' 21



Lou Ser Qu Gn Ay Leu Leu Ser Phe Ile Val Trp Lys Lys Thr Phe 260 265 270
atc cag gga ggc cag gtc age ctg gtg aga cat aaa gac gtg cgc cgg 864 lle
Gn dy dy Gn Val Ser 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 1Ile Arg
Ser Leu Gn Arg Ser Val Gn Val Leu Arg Ala Ile Val Val 290 295 300 atg tat
gtc atc tgc tgg ctg ccg tac cat gcc cgc agg ctc atg tac 960 Net Tyr Val
lie Qs Trp Leu Pro Tyr Hs Ala Arg Arg Leu Met Tyr 305 310 315 320 tgc
tac gt_gq,xzc i’ gat gﬁgcgg_?ﬁgﬁ ggz et 5c§‘tgc§t9{:t°§gta§6 HAt 9%t 89¢ ac 1668 Cys Tyr
val Pro Asp %@@ a Tr p'°Tht* ASp Pro’ el Tyr" %P ‘Bhe Ty 825 330 335 cac
tac ttc tac atg gtg acc aac aca ctt ttctac gtC agc tca get 1056 \\LA-SRVO

1\ 217497vA4A 59419 04100: 22, o Ty e RheagTube Mot Mal o ThE Asn Thy,Leu Phe Tyr
Val SereES@arr it;a Glg&3£ 3&0?@& gga}écct?/zc@ig et L@g%\gga}%laaﬁ%g gcc gtg tcc too
tcc ttc ay® aaa ctc 1104 i¥al Thr Pro Leuikeu Tyr Asn Al'a Val Ser Ser Ser
Phe Arg Lys Lou 355 360 365 ttc ctg gaa gcc gtc age tcc ctg tgt gga gag cac
cac cédcat'y aah atI5Ze PhecteacdugsMNa Mal 9BemcSertcliow Cys Gy 4@n His His
Pro Ngt‘z‘rﬂgfél B0 T8y Frestr i §¥ 'ha AeecTreckenidy @ée leagseagtrcee ace cta atg gat
aca g °tca 1200 Arg F&u Pro Pro Lys Pto G n Ser Pro TH Leu NEttAsplggg
A2 Pl e 20D 000N gOP Ll 1. 900,00l 26 669,093,208, 00 5 103

Gy PRESGLY Aab bh Qibr e Ll ThE Aba T a0% 41D o Beh

_ 165 170 175

aag cac gaa <¢tce gag acg gcg gac ggg gag ccg gag ccc goc teg cga 576
Lys His Glu Leu Glu Thr Ala Asp Gly Glu Pro Glu Pro Ala Ser Arg
180 185 138G

gtg tgc acg gtg ctg gtg agc cgec acc gog cte caa gte ttt ate cag 624
Val Cys Thr Val Leu Val Ser Arg Thr Ala Leu Gln Val Phe Ile Gln
195 200 205

gtg aat gtg ctg gtg tcc tte gtg cte cce ttg gea cta act get tte 672
Val Asn Val Leu Val Ser Phe Val Leu Pro Teu Ala Leu Thr Ala Phe
2190 215 220

ctg aat ggg gtc aca gtg age cac ctyg ctg gec cte tge tce caa gtg 720
Leu Asn Gly Val Thr Val Ser His Leu Leu Ala Leu Cys Ser Gln Val
225 230 235 240

ccg tee act tet ace ceg gge age toc acc cec age cge ctg gag ctg 768
Pro Ser Thr Ser Thr Pro Gly Ser Ser Thr Pro Ser Arg Leu Glu Leu
245 250 255

¢ty agt gag gag ggt cte cte age ttc atc gta tgg aag aag acc ttt gle
Leu Ser Glu Glu Gly Leu Leu Ser Phe Ile Val Trp Lys Lys Thr Phe
260 265 - 270

atc cag gga ggc cag gtc age cty gtg aga cat aaa gac gtg cgo cgg 864
Ile Gln Gly Gly Gln Val Ser Leu Val Arg His TLys Asp Val Arg Arg
275 280 © 285

atc cgc age ctc ¢ag cgc age gte cag gtt cte aga goe atc gtg gtc 912
Ile Arg Ser Leu Gln Arg Ser Val Gln Val Leu Arg Ala Ile Val Val
290 295 300 :

atg tat gtc atc tge tgg ctg ccg tac cat goe cgo agg cte atg tac 960
-~ Met Tyr Val Ile Cys Trp Leu Pro Tyr His Ala Arg Arg Leu Met Tyr
. 305 310 315 320
tge tac gta cct gat gac geog tgg act gac cca ctg tac aat tte 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 tac gtc age tea get 1056

WLA-SRV01\217497v01\59419.010100 272



<210> 17 <211> 410 <212> PRT <213> Honpo sapiens <400> 17 Met Qu Thr Ser
Ser Pro Arg Pro Pro Arg Pro Ser Ser Asn Pro dy 1 5 10 15 Lou Ser Len Asp
Ala Arg Leu Gy Val Asp Thr Arg Lou Trp Ala Lys 20 25 30 Val Leu Phe Thr
Ala Leu Tyr Ala Leu Ile Trp Ala Leu Gy Ala Ala 35 40 45 Gy Asn Ala Leu
Ser Val His Val Val Len Lys Ala Arg Ala Ay Arg 50 55 60 Ala Qy Arg Leu
Arg Hs H's Val Leu Ser Len Ala Len Ala Gy Leu T65 ng gg gg Iﬁﬁu hpu _Il__eu
Len Val 1 en r. Ser. Phe Va rp e Hs Tyr
Pro T?%S\%’?f %‘ﬂiﬁ 34 GX?S lfreﬁn} és?/ g%sf% %hea v ¥§°}L %ﬁfrseﬁ%ﬁ 105 110 Phe Val
Hs Qu Lou Cys Ala Tyr Ala Thr Val Leu Ser Val a @y 115 120 125
\\ LA- SRYGE: 244497y @11 584190404 00523 cLewt Se¢ thha @ 4haArg: Oys hew Al a Val
Cys GVal Pt beuléuw gedl iyrAEg Al302135:144H Ser rhethrhenysThe, Pro Arg Arg Thr
Arg Trp Leu Y&l Ala Leu Ser T6p 145 150 1553860 Ala Ala Ser Leu Gy Leu
Ala Leu Pro Met AIatVaI Il e Met tGly Gn 165 170 175 Lys HllefISEJ Leu Gu

C C a (o] o]
Thr ALRCASE B8 QPTG PrO Al diSerace 1800005 9100

370 375 380

cgg tta ccc ceg aag cce cag agt ccc acc cta atg gat aca got tea 1200
Arg Leu Pro Pro Lys Pro Gln Ser Pro Thr Leu Met Asp Thr Ala Ser
385 390 395 400

ggc ttt ggg gat ccc cca gaa acc cgg acc tga 1233
Gly Phe Gly Asp Pro Pro Glu Thr Arg Thr
405 410

<210> 17

<211> 410

<212> PRT

<213> Homo sapiens

<400> 17

Met Glu Thr Ser Ser Pro Arg Pro Pro Arg Pro Ser Ser Asn Pro Gly
1 5 10 15

Leu Ser Leu Asp Ala Arg Leu Gly Val Asp Thr Arg Leu Trp Ala Lys
20 25 30

Val Leu Phe Thr Ala Leu Tyr Ala Leu Iie Trp Ala Leu Gly Ala Ala
35 40 45

fEly 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
65 70 75 80

L,eu Leu Leu Leu Val Gly Val Pro Val Giu 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 S 120 . _ 125
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Val
205
215
225
du
Lys
Asp
Arg
Al a

Cys Thr Val Leu Val
Val Asn Val Leu Val
220 Leu Asn @y Val
230 235 240 Pro Ser
Leu 245 250 255 Leu
Thr Phe 260 265 270 Ile n Ay Ay Gn
Val Arg Arg 275 280 285 1Ile Arg Ser Le
Ala Ile Vval Val 290 295 300 Met Tyr Val
Arn@oAEG bel Meta lYEys 307 231Q,:319,.320, -
Thr Asp Prmp Leu Tyr n Phes Tyr 325 °330 333,
Asn Thr Leu Phe Tyr Val Ser Ser Ala 340 345
\\ LA- SRVO \ 217497v01\ 59419. 010100 24 Val Thr
Ser SéerSeru Phe TAr grhyiral 8wy T855r860:p36&: Phe
Cys A%°Au Hs Hs Pro9vet Lys 370 3¥% 380
Ser Pro Thr Leu Met Asp Thr Ala Ser 385 390

Pro GA aTﬂa é‘grg L;erterléoLSeuél%Pa Légjigg [\%e% Val

165 170

Ser Arg Thr Al a Leu
Ser Phe Val Leu Pro
Thr Val Ser Hi s Leu
Thr Ser Thr Pro Gy
Ser Qu u dy Leu

Ala

Glu Leu Glu

180

Lys His Thr Ala Asp Gly Glu Pro Glu

185

Val Thr

195

Cys Val TLeu Val Ser Arg Thr Ala Leu Gln

200

Val Val Val Phe

215

Val Ala

220

Asn Leu Ser Leu Pro Leu

210

Val Thr Val

230

Ala
235

Leu Asn Ser His Leu Leu Leu

225

Gly

Thr Thr

245

Thr
250

Pro Ser Ser Pro Gly Ser Ser Pro Ser

Glu Glu

260

Phe
265

Leu Ser Gly Leu Leu Ser Ile Val

Ile Gln Gly Gln

275

Gly Leu Val His

280

Val Ser Arg Lys

_Ile Ser Val Val Leu

295

Arg Ser Leu

290

Gln Arg Arg

Gln
' 300

Met Val Ile

305

Ala
315

Cys Trp Leu Pro His

310

Fyr Arg

Cys Tyr Val Pro Asp Ala Thr Pro Leu

325

Asp Trp Asp

330

Phe Met Val Thr Thr Leu

345

His Tyr Tyr Asn

340

Phe Tyr
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200
210
Val

Lea
Lys
Lys

Gn Val Phe Ile An 195
Leu Ala Leu Thr Al a Phe
Lea Ala Leu Cys Ser @ n
Ser Ser Thr Pro Ser Arg
Leu Ser Phe Ile Val Trp
Val Ser Leu Val Arg H's
uG@n Arg Ser val dn Val Leu
Ile Cys Trp Leu Pro Tyr His

yr.Val. Pro Asp Asp Ala Trp
SI|9|i:[s;(r'?y1§1aPﬁlégoTyr Met Val Thr
350
Pro Leu Leu Tyr Asn Al a Val
AleuLed sexAlrep Val Ser Ser Lou

Arg Leu Pé® Pro Lys Pro G n
395 400 Gy Phe Ay Asp Pro

Ile Met Gly Gin
175

Ala
190

Pro Ser Arg

Val
205

Phe Ile Gln

Leu Thx Ala Phe

Gln Val

240

Cys Ser

Glu
255

Arg Leu Leu

Lys Lys Thr Phe

270

Asp Val

285

Arg Arg

Ala Ile Val Val

Leu Met Tyr

320

Phe
335

Tyr Asn

Val Ser Ser Ala
. 350 .



<211> 65 <212> DNA <213> Synthetic DNA <220> <221> msc_feature <222>
(1)..(65) <223> Functional sequence of neurotensin receptor used for siRNA
<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 amno acid <400> 19 Ser Ile Pro Lys Leu Qu Ile Ala Ay Xaa Phe
Lys Asp Lou 1 5 10 \\LASRVO1\217497v01\59419. 010100 25

Val Thr Pro 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
370 375 380

Arg Leu Pro Pro Lys Pro Gln Ser Pro Thr Leu Met Asp Thr Ala Ser
385 390 395 400 .

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> Functiocnal sequence of neurotensin receptor used for siRNA

<400> 18

gatcceccgtta tgacttttgyg acagtcttca agagagactg tccaaaagtc ataatttttt 60
ggaaa 65
<210> 19

<211> 14

<212> PRT

<213> West Nile Virus

<220>

<221> misc_feature

<222> {10)..{1Q)

<223> Xaa can be any naturally occurring amino acid

<400> 19

Ser. Ile Pro Lys Leu Glu Ile Ala Gly Xaa Phe Lys Asp Leu
1 .5 : 10
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