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ANTI - CHI KUNGUNYA MONOCLONAL ANTI BODI ES AND USES
THEREOF FI ELD OF THE | NVENTI ON The present invention

wo eloavew43 o the fiel d of arbovirosis caused byPCT/IB2008/003092
Chi kungunya virus (CH K). The present invention
specifically concerns anti-CH K nonocl onal anti bodi es
(MAbs), and nore specifically anti-CH K. E2 MAbs and

der e m@@;@mw@@mamm IEODIES
BACKGROUND OF THE mﬁ\gj geya (CHIK) virus
has the ability to expl oswe epldemcs in

Africa, India, andggpy OFpEANVENTDON €i n, 2007;

revi ewed by Powers and Logue, 2007). The virus is
t r aftsani presdnbyinverstopm trelaées)ftogéhesflaldd@i amwvjrosigHcrused by

Ch%b{\ﬁﬁ@%ﬂilﬂ?ﬁ?@é[}ﬁs %fér%léﬁa Or&n{] ﬁ@%ﬁ%g&émcgﬁ%bg%%l-CHlK
moR8O8nakartidodid WAL ERE radreesiddiMiafigl ahti4C HIK. ERMMADs and their
I nhabi tants have been infected in 2006 (Schuffenecker

useeas diagnostio prodicis komsithyods fcmdetecztﬁmhemrgﬁmw er apsence of a

ta007; reviewed by Pialoux et a/., 2007). Humans
CH%PE@F‘ed with CH K virus typically experience acute

illness with | BACKGRGUNDIOPOTHBINVENTION severe
muscl e pain and stiffness in the joints sonetines

f ol Cokuagwyyan (GHE) wp\@baarthea?d%"%%tﬁ%ﬁ@rﬁ%lﬁ%te@#dﬁm'cs in

k35 e ookt Bk (erA0F: 2001, RUBIAY o RS ol Logue,
206B)sThée iragis tharrdmitiet byl mosm&msmftgenny alegieas(Aeal—DHIK virus has
Vi rus |nfect|on of s te lite c

been ipspansiiafer uppreggaen egoﬁ@gf‘g'a\‘i’% P\A@brsf“!g% 17 %eé‘é‘l'on fsfand and
Ind‘i'ﬂarpdcééhastn'\ %é%ﬁl@hﬂila wt%@@%h estitgateldi N4 Galllion inhabitants

tones o ungunya virus infection are often
have bdeagnmmﬂ meO% lﬁSvH\luf&anﬁKeé&é@é 8086 Staikomsky et al., 2006;

Arsjiale et 3 2Dz BT R By 2830 T om cont r el

Af rHGﬁwan@ﬁﬁecﬁéM&Mtl@@Hﬁ@W&s t?/bld;‘aﬁﬁ éxrp@nieﬁuetarcalte dliness with
and the Pacific, Mayaro virus from South Anmerica, . g.
incapaaittId thalyasihalsia BOYRP ySHe sele Raipkagd r siiffness, in the joints

so%%meers 181 v&&?@?r Haty a{ﬂ%ﬁl ar 'r4sh ?&ﬂgé@'ﬁ;&{% PQBRY HBI8Borgherini

revi eme raus
et al (007 remmedbq Piatelik et al c2@% Rl atile- 2§t0r73a.r®|IdtK virus infection

o B U 55 Nl ke Bk S Mer L e ot
with Pl #RSmtRERQS&AIPExp ik iR igar®isome features of clinical manifestations
(Ozden et al., 2007). The clinical symptomes of Chikungunya virus infection are often
misdiagnosed for arboviral diseases due to other arthritogenic alphaviruses such as
Igbo-Ora virus from Western Africa, O’nyong-nyong (ONN) virus from Central Africa,
Ross River and Barma viruses from Australia and the Pacific, Mayaro virus from
South America, and cosmopolitan Sindbis (SIN) virus.

CHIK» virus is a member of the genus Alphavirus and family Togaviridae
(reviewed by Strauss and Strauss, 1994). The alphaviruses are small enveloped
single--stranded positive RNA viruses exhibiting a large cell tropism. The viral
surfaces are covered in membrane-anchored spikes composed of triplets of

heterodimers of the envelope E1 and E2 glycoproteins. The viral spike proteins
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heterodi mers of the envelope E 1 and E2 gl ycoprotei ns.

The viral spike proteinsfacilitate attachnent to cel
wabagwss and viral entry. The E 1 envel ope  PCT/IB2008/003092

glycoprotein is a class Il fusion protein that

medi ates | ow pHtriggered nmenbrane fusion during virus

infection. E2 is a 50 kDa type | transnenbrane

facig%'?%gg rﬁéﬂ’? tc{éﬂ sLh‘EaEés g@&) v HInRGThesE F@rﬁ\?élb;ﬁé‘él@cbbl%tem is

out 100 "am no aci ds t hat
a clags Imfadien ptateinrthgt mednaaesmmﬂngggergd orerobrage fugipnguring virus

infeaipRat2oh & SR KL DRE | (oREReTOrATO GRGRDIIoE: (Y RSt 260 amino
acid? Qﬁﬁstlt%%zth@t EP? f@lkﬁ/&‘éﬁ B ablodt 106 aﬁm@%ucﬁ?that form the

re assenbl ed as heterodiners in the
stelend@g]basm spaeningutegior( rafv3@vandingy asidsaang ganghort cytoplasmic

Strausslglq% r}1 Aft ré\%@ cl eeﬂlag%dal ﬁ@%@ ngg)eglzo%)

pEﬁ Igﬁ'é%@kb%dprteeu@b? t@'tﬁé'@ aﬁa‘magﬁ)téuﬂy) and/®1 are assembled as

teraction of the cytoplasmc endodomai n wi t h th
hetprcanmmhmtbe endoplasoiie rﬂt@ultgn geuieyed yeSirags and %&f%lﬁs% 1994).

ARy S o i 1 GO EhAEERS BLicE S 2. e EvE2

corhgfeﬁé§%tré msperegas the plama lﬁﬁetharmJ G%I\/Iainm&rrtam;)n of the
During the course of alp us life cyc ff}ﬁ

cytazlagmsg.e@aedﬁmam with Jom Bieseombied Buuppersrd it ife nta

steb/gﬁlg\%%@é %rszéﬁdgygghgﬁt %ﬁﬁg g’sﬂg Zlgtne??i'é){ 8PR8oh 1§ Rdintained

rauss,
by #7849 mte‘i@t:ﬂnckmﬂbetwdelmaﬂ md@(&iﬂamam itausaal 994). During the

coRtBerELaPRRNTLS B HACIS ddei e QUYTORTOGH of JgraapbtdrYeceptor
bmﬁhﬁg nasse nelisidifg Vér{tib‘é)die’éf ?é‘édggté epltepestin A2 yrattasethan E1

guantitative real-tine based net hod durin
(revbwedb)t Stauss and ﬁl‘tf@UQﬁa&Q“O Eﬁm@e%{hq;uecogu;p;conf%rmaﬂonal

crtgi By B bier UFos RLER N epi e gyl phavivs

infééttigar. the first clinical manifestations and speC| f| c
- 1gG after two weeks

2ooﬁ)olowa}évé@NO%PE&?%Ygi?megkégﬁ%ﬂg@%@%@ Qfp Quantitative
reQQ%ﬁfE?ﬁuéh%@ﬁ%tﬁ Ay dlhégnngrﬁgélgfra;érngé éfa%éC(EldWaWs et al.,
20691 estreqSB) alar2doge Slanttmsimteal R00¢é). Smrokgidad mathegls detect anti-

CHlkJab rebolimes aRebiedia aitisa) rulcSSater A kgtfic o fer two

ICAREREVEA byPPafo bl 8enz0d7GHHOWRGS), BEISA aagamat@rtbdetect;
W%r 2( 12% SDSyg;ugE under denz;tcy:lrl ng C)O-ndl ti onsaa etection

asdayse atd pourlysspedifie and seasitivg skiedhp aiess feachivity of pé‘H Kyvirus with

Bl PSSRSO R Rl (SO ot

1991). _

BRIEF DESCRIPTION OF THE FIGURES

Figure 1: CHIK protein composition and antigenic specificity of viral preparation.
CHIK antigens (CHIK Ags) were separated by 4-12% SDS-PAGE under denaturing
conditions and directly visualized by Coomassie blue staining (left) or electroblotted
onto a PVDF membrane for i mmunoblot analysis using anti-CHIK HMAF (right). The

positions of molecular weight markers (MW) are indicated in kDa.
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positions of nolecular weight markers (MY are
indicated in kDa.Figure 2: Antigenicity of reconbi nant

W3 009/08®43CHI K sE2 gl ycoprotei n | mmunobl ot anal PST/EB20@8003092
performed with purified reconbinant sol uble CH K. sE2
protein and DEN-1 sE, anti-CH K HVAF (CH K HVAF),
norrml human serum (neg. serunm), and CHI K positive

Flgﬁ Zeﬁ\at@%@lg& E%égn%@alatsglﬂg% ELIS %bQchgirBFétiﬁ Ammunoblot

onanti y-produci ng
anafysie wast ﬁéﬁf@rméﬁﬁWlthL{bmﬁ@dsmmmﬁannbmlubleeﬁI—H)KJSEEanrqtenn and
resonance unit (RU) of 50 mM CHI K. sE2 protein
DEuntsaww-gmlau WA (Shl PRORE) i aumansesud (Rgg,serum), and

Fi 4:
cHiRasiyép Atrs%g GHRIHES, t&;?ﬁ' anti- CH K E2 Mabs.
Fig ﬁl%‘ét 8s Krr{atiltlorghlgd%y @dsHyyon mtnbadym@dmmg bybrtiderha sEpesyatants.
Th£¢:l?r|w;g§ﬁgygghg manltoVr\glt_E r@n ; %nrgggﬁ%h%&im?rﬁ@?aﬁ%mﬁ%HlK sE2
pro ‘?rﬁgﬁ as%&ggg}gggéhpﬁwy@gdmsw&nbﬁaﬂ@@d@/ 3JpadiSpEC BF2, 8A4,

) thods. Figure 5: Reactivity of
and9Bb-ovdr ime2 MAbs wi t h endogenously synthesized E2 in

Flglggé epécgcgedqu?\l(ﬁlyfgfsggidp%g lq@%bfprlttpgﬁﬁ%g%%lgsnv%qé?ge -purified
CHW( \Hﬁsé\ﬁﬁl s 'fﬂ)gc@é‘tt ireCHLIS A2 1M s at EO%WFwweMSanmrrmreasmg

er meabl X-100) or not perneabilized (-
con'blénlr@ﬂbnamﬂ MAbsl SGﬂmms)t Bbdel Qv)t Bnd. 84§ 1) \yemdded The

reagg\gg/doﬁglAgs(%qﬁA‘eg eﬁﬂsy W(af_pg)l& EM%F OW cy(é%gr(#g? re?/hﬁp‘%gﬁs

ggfre@l Kedtivity -df rerRicC Bk €2 Nmbs;swmg emi‘dgenﬁ?hﬂ;IK SyAthesied E2 in
I xed infected cells ngtntl nuous

infented celis. Mare getiawese intrsited 441h Wil dhﬁ%&%é? sy At 9-2MOL. In (A),
detlech §ﬁ 8@? h%ﬁ b'FaCé%sa %%m ! d?l?t%Hg{ @aq\ﬁA%eqﬁf(QJ eé/ells were

| mTuno tain
peﬁlEéab@iecBNTXAlm) oChleoéMPeFat(lIaheld,(t- o1 QOB@GIJ thmnsmmlermpstamed

o A BT B 5001w s
as %ec%cﬁ{tmégwg@)y f bWE% aRBRsISHSCHIE Wﬂ@-ﬂﬁéct@dcdéllsmsmg anti-

urified CH K. sE2 protein (lane 1 :
CHIREFMAH. leomt@vcelfs (@dnmnwwa/ilrret)@(m@m@nﬁe)ct% &ells (dotted

ingioned BEIHe A R OB AR R ooy ne)
aneQﬁéﬁ wﬁ]u%atarﬁéd with @6 pg LAMAMGES, 364, 62844 AmtirCEK HMAF

NO 1), Igbo-Oa (SEQID NGO 2) and
(dltllthnv1 EQé)e‘éI% gsed g ws@?e CaRER: S]g tQhe regi on) f ?(r)]m

resi
Fl%l'u&gcg 6?3&%@& o;f%tng%lﬁﬁéE%;j\?éggw ?écﬂfﬂ(éi‘ﬁ;é b\%ﬁ@g\sow%sn determined
byﬁrhﬁftﬁfoblcﬁldir@i}sﬁs iNembhires igtesd Witte 1 aﬁmg@faunﬁbd CHIK sE2 protein
differences in ONN virus
(Iane 1) or 10° FFU of sucrose- pun%l d CWVII‘US (lane 2) and were individually
incubated with MAb 3C3, 3E4, or 8A4 as described in Methods. Anti-CHIK HMAF
was used as a positive control.
Figure 7: Alignment of E2 sequences of CHIK (SEQ ID NO: 1), Igbo-Ora (SEQ ID
NO: 2) and ONN viruses (SEQ ID NO: 3), showing the region from residues E2-1 to
E2-364. The asparagine-linked glycosylation sites are marked with ( @ ). The open
frames indicate the three specific amino acid differences in ONN virus as compared

to CHIK and Igbo-Ora viruses.
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to CH K and Igbo-Ora viruses.Figure 8: Sensitivity of
antigen-capture ELI SA using anti-CH K E2 MAbs.

WOV 1033 | ve anal ysis was perfornmed usi ng MAbPGRIB2868/003092
capture antibody and MAb 3E4 as detecting antibody and
virus culture supernatants (A) and reconbi nant sol ubl e
CH K. sE2 gl ycoprotein as vir@al antigen (B). In (A)

FighfiL | | g l%’e?rfgltt S/e%f %@éjﬁcézﬂu}"é rESISI Q}Mind); n_ammmm E2 MAbs.

93A cells

Quartitapasanglysie mmermm usihg pIAD BiAddas eaptuie aat(nlagdy and MAb
sol uble CH K. s

3E4 ﬁggﬁg{p@jmgr@tlgﬁggé)rge glrﬂ%&gﬁﬂa g&%&\g{%q?\l &: andr recombinant
soI&ﬁ]@m @gcﬁﬂ'&éﬁh%@%aﬁé‘ﬁt’ig{&ﬂ'@Sln((NfQ%}lallW@Iutéd QtH11K.06-49

artlc vantage in the s the bhiolo

wru@rngwmnm ms)squdo pdRGioclisd® &;OOH’IUIIIBIWIZ & cgllsd [d) Slgdgimcreasmg

concRbpteatat PR BI e e GHE s SR PR |1

i nventors hayRigr PESCRIFTION OF PHEANVENTIONane! of
nmonocl onal anti bodi es (MAbs) which specifically bi

nd
t o Tiee invesitersChiave \d pad apdtcharasierzegd monodonal antibodies

(M/gta,g)ntgg{ f rgﬁ !’:1 rhaﬁ@c ci\ﬁ?{nttﬁglv I ntﬁ%' setufifihg]of ke bmlégy of CHIK virus

Bﬂfb’g@ﬁéhsdﬂ@f@l@@bélétbﬁtdlﬁm fi cal l'y bi nds to an
epltope | ocated on the outer surface of a CH K v

SUOhS et Hote AEpBSY SRPTRE Sl JENGHA ey [ dhFoRresent Invention

resﬁecst @E?“r%g %wiﬂg%rrgehé%g 82()5(’6&??1' §H85<%ehpa%r§§terﬂi§8dé’ﬂ panel of
mo%@@l?)nundm&bdlmgsé@ﬂAbe) whithespecifeailp bireids)the wtgde £LHIK virus or to
an 23 (8A4 h h
the QU BRI Qe ol gl 5 llE-IBMNL | bodi es ¢ hat . bi nd
Wit hln‘?h[seécﬁ%'eﬁﬁbb( the Presrtinvehtion ?r@nd&sﬂ Amnetrinal antibody that

cont enpl ated by the present invention, such as the E2
spetificaliyroonds to, amepltcm lohated arthesutiet sitface ofya CHEGYIRES: such as

thc%lrégcal nd t eﬁl%ez:lﬁ(grel F}é&ﬁq&tlb{?er@ﬁ\%t Iq/ee Cultures de

Mlg\*r?tﬁl aHi sﬁm@*s)fjﬂtf}hlﬁéaﬁﬁlt:)ac@uhfidng 57 24 Payis e deehd theSeptember
an e pro

oawogmunwr@@eagwpwﬁérnri%i BEhiriad paand bobs feaa). as

usgg rr%ré)?\eftﬁé Yy éppe Igocrn]r&)s 10" Mreleieaniihadie®hae bind with a

finity 1s pre y conduct ed under standard
relaﬁvmyhlgh affinity toch @gﬂKmm’twae@’aynmtedthydhg pvgsert invention, such

asrBecla, SHREPTLS S wBisTy S0 P bR (EplREHnd bind to
m&é@@\@? %@héﬂfhébf fFR@QHI’K(Bﬁ él?cdnﬂoté?ﬁ pRHEsed Bekein, the term relatlvely

stinulation with an i nmunogen. Anti bodi es possess t
higtbaffintty’ means:adinding affinity beiweemthg anslbgas_s and .ﬂe%lmtela@a interest

of aﬂeas 15@!\)(, anc} re?gra%rv 69&%5& about 10”7 M and even more preferably
10 M to 10"° M. Determination of such affinity is preferably conducted under
standard competitive binding immunoassay conditions which is common knowledge
to one skilled in the art.

~ As used herein, the term “antibody” refers to a glycbprotein produced by
lymphoid cells in response to a stimulation with an immunogen. Antibodies possess
the ability to react in vitro and in vivo specifically and selectively with an antigenic
determinant or epitope eliciting their production or with an antigenic determinant

closely related to the homologous antigen. The term "antibody" is meant to
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determ nant or epitope eliciting their production or

wWith an antigenic determ nant closely related to the
woimodgelis anti gen. The term "anti body"” is neREE/1B2008/003092

t oenconpass constructions using the binding (variable)

regi on of such an antibody, and other antibody

ﬂ?dl fications. Thus, an antigody useful in the nethod
encmds PR clah IShoiAEHnTRoT ARG fetio 9 buckan antibody,
andRee? GRitiBodp modificstiveTsal Thass wnsamtitmelycasesul i the methast of the
~ nore specific binding sites from an antibody. The .
inventiano@@y GomRfifen? l?é‘t'gof’)’va% IbQely frageit, polyfupotional

r .E(ab. r j iV f i
antBog] A ate B T Mo e B R o - oPecifc
bindiihggites froreyn hetibady. Teeartiboedy fragnard maykea fragment such as an

humani zed. , The anti bod e 0 ' bul i :
Fu. Bk yisdr (b)g TEoaRst Dt SSEPIES sfeel: TR adurt Fde ghein Fu
fraqﬂﬂgﬁ@ Q'Nequtip_eby BEAntiBIRYyY fYadrht Mag bedidn @abmbiiard/recombinant
mmunogl obul 1 n" or a fragnment thereof can be used where
or lgpaoizedal ke antibody Nyl o of aarivinpwRREebYin ispEYPSr 8HNIOG. IgM,

[ nvention or, conbi nat i f i g AL '
and 36 TaehainaodRe. Pl-oestPels iftnet (TN ALPE e toloate of an
imAufbyIBbUM BEA fRIgneathéfeot ¢ah benfised wbere appropriate.
asynptonmatic. The nonocl onal anti bodi es of the

i nvehbe oonacianahantipadies ofite pigsaNHgMERIINOAMBiRStion thereof,
ﬁnc’"n rﬁrﬁ%ggﬁﬁél&g gg%ig’dﬂosri?}e%qé‘ﬂtg,egaa r for the screening of a CHIK

1 rescence,” | munobl ot an LI SA assays. In
infédtioh e@miestitvinfettion jsrasemptomatienThermpneslpa@lantibodies of the
nmet hod for, detecting,.the gt[eseﬂqce or, apsence

inveRtien Aad A further vse Wg@o G menqds whig r%:{nél’ncﬁjfde%ut not limited

to,%Wﬂ(ﬁ‘lh%s{g’%ﬁcé}iﬁﬂﬁuﬁébloﬁén&@ﬂl@ﬂ\téd%&yéhe sanple with
an anti - monocl onal anti body of the present .
i nvEmthimcomneationhthe wesenhiaveokiompravides apethod for detecting the

| onal i bodi | : . .
prqrrs%rr]}g% é)? %ﬁﬁﬁ‘g%( IoP %gﬁ&?@r?gi%{ gf"lLJr%\g/&ﬁ]“e(? gtrré@ elﬁ é%reégorﬁﬁle, comprising
thebepaG&#: of the immune conplex formed in a). Mre

specifically, the present invention concerns a nethod

for detptddifigithe SURBRNAMRNCEN ASEDEIK GhomsvienalpantBddy of the
pol ypeptide of functional derivative or its Sr ec

E3E2 ( peZent riowedtiork 0igwitfa 3 GATRYinghoh Py 38 (GIK ;Rogocional

sanpl e [ Si : Frﬁmea&y t

- sanpl eamﬁt?ﬂagﬁ%gﬂ% ﬁq&%_“ﬁ(&@g&ﬁ%&%gﬁéﬁa antlrt}g%))/(’ %ﬁdthe
pr es g etetting the prevensietdr abseanbiofitie nmmahe aompl@kfdimed in a).
nonocl onal antibodi es of the invention to fo

| mierecRgiTisRll.dhe PEFSRRTRYRTIRY Cansepre.d o for detecting the
pr@OSRICEr SbsbAte 'IBHRIGRITE2LBolyBEPRYe IdF fhctional derivative or its

precursor E3E2 (p62) from Chikungunya (CHIK) E2 polypeptide in a sample,
comprising the steps of:

a) contacting the sample with an anti-CHIK E2 monoclonal antibody of the
present invention or with a combination of anti-CHIK monoclonal
antibodies of the invention to form an immune complex; and

b) detecting the presence or absence of the immune complex formed in a).

As used herein, the term “functional derivative” refers to a fragment of the E2

glycoprotein, such as the E2 ectodomain, that still retain the capacity of being
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As used herein, the term"functional derivative"
refers to a fragnent of the E2 gl ycoprotein, such as
Wa b@o@210ext odonai n, that still retain the capaRCT/yB2008/003092
bei ngrecogni zed by the nonocl onal anti bodi es of the
present invention. The term "epitope” refers to the
site on an anti gen, such asethe E2 gl ycoprotein, to
rec%ﬁq X cﬁfﬂdl baipodiseeflthe M@Bnﬂ%\féﬁﬁon The term
nocl ona ant| odies of the invention, binds. As used :
"epltmeélrefersmeth@slte ‘oo Btigerfaich anthe E2rglyegpratein, to which a

spegi ol anaBiyl fucs, sme s B did L B R invention,

bmdk;@ s Js@ﬁ t‘@r@nﬁeme tbﬂﬁeélémﬁlé” réfees @ed vavidty of s&ﬁ@(&@p% ebtained
and other liquid sanples of biological ori

fronsah |||w|vudgaw¢mb@ysgd ima giagnostie g& detaedien @éﬁabrn adcordance

Wlthph‘%;g)ﬁ%sc%uri]iéﬁrggﬁtloq{ ﬁg%ld%&@ﬁfdﬂ@ﬁg@??%ﬁéé?@I?(ﬁf]%nﬁh&her liquid

samples of dislegieanatiyion sofid akbue @aihibla@rsuchca“sab Eopsypepeeimen or
i's used, one nonocl onal. anti bo%wga% consists on a
(o)

tissue suliviesniiGels dierived dhergtrognan geBbHERBhoc! onal
ant 'Agsg%{ﬁ'mé{%ga&ﬁéaéﬁe ofn ﬁwdéj%@@t\hﬂ@eaé‘tdo?ﬁtqb{atlﬁﬁh afB-CHIK

3E4 re and a detecting antibodi es may
moihodionalfamtibbdigisasm ased ameamvantlagabartibgsky may aomsistsmn a capture
assay. The p inventi

|
e o A3 e BLSPLI B0 BB, SOTERRR e it o
detditinSattiddy) sBbhasBES. SuSRBRptuRNEnd™l @et%@ﬁﬁ%falnﬁabdjlﬁs may

or “detecti'ng the presence or absence of a Chi kungunya
fndv foriastacee kan Bdvantiagpeps iuge in @ BLISA®$SAY- The Kits

t |
Fr ondihrgrestuepr Al 2 PREs RENPE 5ip BRI Bl Bresence or
abé&'ﬁbé‘bﬁ* al Ghikengunyiavias (@HIK) staievigarsasnpie) an@ tharespdaifically for
Doct eur Roux, 75724 Paris Cedex 15, on Se ﬁ Oq, .
detediw theieiesgbee 95 ABsENRAR@ Chikgggonyarisys P¢ @% polypeptide in
a séﬁ]@@ Tﬁé‘?ité fc%?rﬁj’;‘ls(egft%asﬁbﬁé nﬁ'&ﬁéﬁl%é\%ﬁtﬁ)&d@' selected from the

nvention nay conprise packages,
groepc hdepsitedni aty thee GNGIMr e(Grfllectien atiNationalet idsneGultures de

ipgE e 28ht e 5 LLYPRSAL! vy SRS S S amber

|
06 W&%ﬁ%&}%&n &mi—@sﬁ’m&%zﬁ%@o&m é -3823 (8A4). Kits

acaREANOG| WEtHI® ErbRUNGINYG Ee/ENEPtior2MaYYCoPROE Rackages, each

o EBYEET 11 3 GBS SR it
condent@atéd forRiyhveticearé hequesaus dklrfﬂmvtrreunesaedtl\kmdralggssma)tests

the Semli ki Forest (SF) ant |)€en| ¢ conpl ex. The
i nventors describe for theE L& ne a panel of

PREPGETIOR AND PRAARACYRIBZATION | OF * GULE CRISNORLONAL
ANTIBODIES REACTIVE TO CHIKUNGUNYA ENVELOPE E2 GLYCOPROTEIN

Chikungunya fever is an arbovirosis of major impact in public health in Asia
and Africa. Chikungunya (CHIK) virus is member of the genus Alphavirus and
belongs to the Semliki Forest (SF) antigenic complex. The inventors describe forthe
first time a panel of monoclonal antibodies (MAbs) reactive to CHIK envelope E2
glycoprotein. For the screening of E2-specific MAbs, the inventors expressed a
recombinant soluble CHIK E2 protein in Drosophila S2 cells. Analyzed- by

immunological methods, MAbs 3C3, 3E4, and 8A4 were selected on the basis of
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gl ycoprotein. For the screening of E2-specific MAbs,

the inventors expressed a reconbi nant sol uble CH K E2
Wpe@vesr4i n Drosophila S2 cells. Analyzed by PCT/IB2008/003092

i mmunol ogi cal nethods, MAbs 3C3, 3E4, and 8A4 were

sel ected on the basis oftheir reactivity. Their

epi t opes are Iocat ed to the puter surface of CH K

theiYh%ddﬁO $ didictaled & tﬁé%d’céﬁﬁlrféébtdf OMIKNirions. These
ate manbers f SF antigenic conplex with the

MAbshakée emoeomspireantlvﬁy w:tjjbmlahed members pf B -antigenicocomplex with

e 35t om0 ST AL G ELHAPSE S s are

helﬁlﬂmrrﬁhﬂﬁﬂ Cthe&ﬁéuogp%fﬂmwwérﬁbbatﬁ endsigadfogisegse. The
a specific antl en-capture ELI SA. MATERI ALS AND

comiEmatimsot8/d anchdE4dssuitable {arrdavelonieg @ graaific aptigen-capture
ELI(% own in Dul becco's nodified Eagle's growh nmedi um
I\/p (I'nvitrogen) supplenmented with 5% heat
MATERIALSGARD MeqtHrdDBovi ne serum (FBS) and 2nM
L-J utam ne. The 293A cells (Quantum were grown in
Celbliars grshEhlIkadrusesa t h pyruvate (1nvitrogen)

o nPeB R B blgh e B el die 8B miim (OMEM)
|n\:"t’l<|E o Wﬁﬂt&edlsvbl&‘: g% Kestlinaohaited toeatal tbcsnmeserLgm ORBS) and

2mbls GlamIng | T 493A RRIS BRUFEBDNFEREGNBN @ﬁﬂﬂﬁ ot fnedium
wnt%?ﬁﬁasegﬁ\f {;n e ﬁ&ﬁe%@ﬂﬁn‘tﬁ%"/#é§%hdeﬁhiﬂ L-Ghftaifige. Vero

rogen. [s were grown in
andSQBEAl ailis' eergr ioatbated catudi Q underr o§en T hei Aedasopsarscutellaris

TR (AR
10%tF'I§59taﬁHVI% g?/ﬁwsbtbrﬁslpﬁéte bidti(EroB ) Vi e Brdsophik wiedanogaster

was i sol froma young adult during the 2006
Sclmmndeeal(sab cehilirg ma@purqlwgﬁl fremiavikegan on2icsllgyere grown in

SchSEAHEL RSl RBRR) a8 S BGiBEEAPo1 and 2
cells %f@%@baﬁé@mﬂ&lﬂudm ARsdiaocetéle Sopplsniembenh ovitks pegicillin and

(FI'A) using anti-CHIK HVAF and titers were expressed
Stf%om'ﬂ'rﬁ“gb'?%uffenecker et a/., 2006). High

Coneeiik ol 4@3& QH(S(ZE)é Wl P%d?ﬁteﬂlgfrd\’i’%rai? WL 'a@l@ﬂ during the
fromlnfecte UIt cel'l s. Briefly, twent | asks
2006 oMffrEak af| Clmhunwag'fa fewesrin hancunmre@Iam quqffﬁnecker et al.,

2084 Yoo 0 Sl St ORGSR Dl B e e
by\&%rﬁﬁiarz\éasdwh (o) f&@sSmﬁmahbréssayl(sm)amng |am|L¢IHEKJ| HMAF and

Virus was precipitated with 10% ( vol) polyethyle
titegs weoe exprsped asbdr - m@k@ch,uﬁeoegkqnq(@@ (SQ 4@9&1&0n§ﬁntratlons
Af t.

of punF ed CHIK.06-49 were obtained from infected mosquito cells. Briefly, twenty
flasks of AP61 cell monolayers were inoculated with CHIK virus at a multiplicity of
infection (MOI) of 0.4 FFU per cell. The supernatant fluids of infected cells were
harvested two days postinfection and clarified. Virus was precipitated with 10%
(wt:vol) polyethylene glycol (PEG) 8,000 (Fluka) in 0.5 M NaCl at 4°C for 4h. After
centrifugation, the pellet was resuspended in TNE buffer (20 mM Tris-Cl [pH 8.0],
150 mM NaCl, 2 mM EDTA) and centrifuged on a discontinuous sucrose gradient
composed of 60% (wt:wt) and 30% (wt:vol) of sucrose at 39,000 rpm at 4°C for 2 h.

The visible band at the interface was harvested and diluted in TNE buffer. The virus
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centrifugation, the pellet was resuspended in TNE

buffer (20 MM Tris-Cl [pH 8.0], 150 mM NaCl, 2 nM
wEDmAp3amws centrifuged on a di sconti nuous sucrPSEIB2008/003092

gradi ent conposed of 60% (wm:wt) and 30% (w:vol) of

sucrose at 39,000 rpmat 4C for 2 h. The visible band

at the interface was harvestgd and diluted in TNE

buffer. T i : oDWL iR i -
we iy g BABR YA P S BIM6e hade yupoto oma
4°Cforhtg HMEney Vit ahdwhsirsrvbstede atiqubted| and stared a§r80°C. -
stored at -80 C. Production of CH K antigens Hi gh

Pradimetion phCHIKsantigen$ K anti gens were generated from

R n g A oo v s
A eyt G 404
MGlef be gHBeNateR TSPt Rfasisd gl ‘Ue'ienh?Wss{ﬁ"?&@niaéj%‘#%?‘"fec“O"
anclq ﬁ@wﬁg%‘éar@i@%‘%@é’r@ﬁaré&ﬁ}fﬁedwm ngﬂ %PAOO% tHepsrededce of 0.5

was supplenented with )
M tMa@! hanalesctined (Sbove) Taed pefleh reausprndad vint ANybuffer was

Triton X-1 .00_(Si ) for 10.m n~.on. icC . : )
sugplepessd gl coff Fettiaiaute (g, Hify ncubeted with 2%
TritdHEX SR (SidrRd) R aDahldrPite Whise SReperasibn was cktrifaga@dtér 1 min at

conti nuous” sucrose gradient and centrifuged at gag/ooo .
2,00nrdnorartbtie glarified repatationswae @pnisd|teca 4@ 1o ohvk fentinuous

to d A j | i A .
suedBeragin F0 fr i RS 35 Ba8 iy 18, 't %C. Fractions were
coffédtba Franithe@bb Knanissgessd by Coamassephiuatstainingwer SDGWPAGE and

i nactivated and the residual .inf gi Vi t S. vleri fi gfjon) were
ImpyurTablotting GaeRies GRCEPS RERBIUGE G ANIgE ATV Bisrerat
U\ﬂn%ﬂéatléﬁraﬁfa {2 2idial ﬁ‘lfe@mp@\'iﬁ verTietepe el si fi ed

I n equa rati o Wltl'] Ereun scorrpleteajuvant

Produgtioh. offantibddy-peeducing Bybridoma cloneshar | es Ri ver)
wer e i mmuni z

d. by subcut aneous inj ' ,
i) SYPRMS GEVEALRRPAT LT RUSERHN el Tafi8 Wit Freund's
) ' S WiRlkeo 18| BAIL BRMItRY (Cladresr Ri re
Coggtgﬁéb%\ﬁgyéhﬂésggr’@??'u‘;ci)_%ﬁnfgoost was adm ni st ef%d f?gr |.V ?r) "
imutayrszénb by sebtutehenus Hretianss &wei RaaskRr injeciigns were administred at

i njections, .two s Sed: N '
b BRSSP Rl 1 5 Al e yoon oo A
prleﬁ[)@io\é\'%ocfs‘ﬂ&@i sdininistereh foytdzysfbefore fusion tsameidose divided in
according to standard pr.otocols. ti body- produci N
fouy@iqqﬁi@ﬁgstwpeﬁ@qj\t@r&;)l)gsdﬁl_egp%gn% . Ir}t%%ln?r?g?}" ﬁ:'nlgﬁl injections).
L q%&/ﬁk@ﬁﬁ%?fflowe&\ ﬁﬁ‘é"wé%nfdsge%m sPRINR cRfedei®dmmunized
in vitro By coflecting high concentrated supéernatants. .
mider hddordingosstardarddanotodo)s. rtibaidyypredpeingt i isloRyasoyere twice

o B s BOR R 50 DR o S igefeproduced
inGEBURF Lolfscting gl doPckhRated supernatants. Purifications were done by
affinity chromatography on n-protein A Sepharose (GE Healthcare). The MAbs were
isotyped with a mouse mAb isotyping test kit (AbD Serotec) according to the
manufacturer's recommandations.
Construction and expression of recombinant soluble CHIK sE2 protein

The CHIK.06-49 sequence (Genbank accession n° AM258994) coding for the
ectodomain followed by the stem region of E2 (residues E2-4 to E2-364) was
amplified from TOPO plasmid containing the CHIK.06-49 pE2 gene using PCR with
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manuf acturer's reconmmandati ons. Construction and

expressi on of reconbi nant sol uble CH K sE2 protein The
W@RHI0B081H4319 sequence (Genbank accessi on n AVR5BOBIB2008/003092

coding for the ectodomain followed by the stemregion

of E2 (residues E2-4 to E2-364) was anplified from

TOPO plasm d containing theoCH K. 06-49 pE2 gene using

fomwgiﬂgf Of: G ARETEACAARA TRAATET CTATAAAGCCACAAGACC-3'
CAR ATAAAGCCACAAGACG- S (SEQ ID NG 4) and
(SEQeNENEE 4) randeneversETOrim JTGOGEE

CATAATAAT ' D The ,PCR
CATRAJAATAC AT (SER TPINGn) e HOB RISay Y B g iy go/i and
Notl Bﬁ}j‘ftﬁéﬂ WReRel into tABANNRIe BgAil bAE Nt | Bités of the pMT/Bip/V5-HisA
pMI/ Bi p/ V5-H sA plasm d (Invitrogen) to generate
plagoivitl (Bivitr i te Bnemite ABiBE}l@%%#ﬁénme KsiEZcsgpuence was

t - " p " . _ .

plagsth stnen Wi d S8 sears oo il Stpils RECRARAREPINIER' to the

sechkfBhOpathivag. AHhE edplessisiv eacter, the [CHIKOYER sagjuértice is followed at
C-termnus by the V5 epitope and six histidi ’?ES for

its Grterminus by the Y5 enitppm and ishchistidines fratiintypuincatipp ysing nickel
. i i
one R B oS Eto3n STATs (MbLSART: idhstocied o

the _Fi_l‘@d(ﬁ!?tﬁih@!’tl P@Iiﬁﬂinﬂ)M@/Biﬁ&%.sEthﬁh@ phat €alcium Phosphate
ransfection Kit (] nvi . Stably t f d .
Trapgfectondsit(l gyﬁr@ggé}i n%é%&g@g%eggda@q% w%faegéglgg%egii by adding 25
o losHBUF s S48 AL 0,58 9L hpReanty Ot 2 protin
wereestiapre ¢ ans&ium-free LPowth medilr sontdicing.10Gusod bleesticidin. CuSO,4

added to final concentration of 500 mMto |nduce )
was pddrddp dinghgosernteatiomnob 00 edd ipiindie sYIthssie and regrstion of

rotein. [ I e .
R T sl e s A5 5, CHI B2 gy e cuture
mediign akimaxiialine daypaftepaddition vECaSOEs Thd celicait@resipernatants
filters. Protein sanples were concentrated.thr h
werepared avde WIlSE. fretain sanples WS?c?@?F@é%ﬁat%‘ﬁﬁ%PH%'ﬁ 10,000-

L lvzed in P . . ) . _
SRl v S6DRHELE o R AL B, B,
recefibiharitr @HIK stk prdieny wad (urifiedr noat opllaphijureHsUipagmatant on

R AN 5T M TN S ST
Th%{&gﬁgﬂﬁmsﬁufagﬁéd JoREr tihds Wi RasiAg Bdfér$62 MRRaCI, 50 mM

I ncreasi ng concentration of imdazole., .
sodiuacphasphatobuten [ty 8O and bound SHIKEE2was epied withdpgreasing
di alyzed i.n PBS.. Spluble f -Q . ‘
corbqex;géépatoémldeém ra n\?lgghg%l@lfgg %&sc%%ﬁoﬁems were pooled and
dialyze80ph PBS. RBolaBle formKioREN-1,aBkglpgomrdteiy YOEN-1 SE) was also
Kinetic ranki ng assays were perforned on a-ProteOn XPR
pregigiceddn Qrasephila S2 cells.

Kinetic ranking assays

The kinetic ranking assays were performed on a ProteOn XPR 36 instrument
(Bio-Rad) and data analysis was performed using ProteOn Manager software (Bio-
Rad). Anti-mouse 1gG (Sigma), was immobilized on a GLM sensorchip (Bio-Rad)
using a standard amine cou_pling chemistry. The running buffer TPBS (0.005%
Tween-20 in PBS) was used continuously throughout the entire experiment at 25°C.
Briefly, 0.2 mL of a mixture of 0.2 M EDC and 0.05 M Sulfo-NHS was injected at a
flow rate of 0.030 mL.min™*, followed by 0.2 mL of 0.075 mg.mL'1 anti-mouse 1gG

S TR CARCOGCCAECATAGTIGGGGTACAGCT
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(Bi 0- Rad) and data anal ysis was perfornmed using
ProteOn Manager software (Bio- Rad). Anti-nmpuse 19gG

W@ Bighaings was i mmobi | i zed on a GLM sensor chi p REI/0B2Re84)03092
usi ng a standard am ne coupling chem stry. The running
buffer TPBS (0. 005% Tween-20 in PBS) was used
continuously throughout thejgntire experiment at 25C.

dilu@oj iﬁﬁwa@Wéé%eﬁ:%é gﬁg%} X b9 E?)fTth s?ljrl‘éc%%éﬂfénfhé&u%ted with

at' a flow rate of 0.030
0.18 mL 6P Il\mmriojarﬁm% ptl 8c8. HylbidSmeaysuperbatants dﬂut@sie1 2 |n TPBS

SuPBIRMSRIEC LD { HBA e n VB RS, ITVStBS ey B g d fiow rate of
0.0?5 E‘ﬁ’il_ﬁ# @*;Bgﬁlo%dsb 0. o %eéé'iﬁ@r&ﬁfcéﬁ(rétlghé &Ff @6combinant

1. suppl ehented with 1 ng.ni 1 al gi nate was
solmMeéﬁﬂstEmomteEIZ m. at a flowrate of 0.025 niL.mn

1, fall d by 0.2 nL of increasing concentrations of
'“dl"éES%ﬂﬁlggﬁt sol uble CHIK. sE2 protein. Indirect ELISA

FOdernﬁdIFegﬁEL%ASé\Ma@(dlﬁis Pﬁaﬁé malgéhENdrN?I 948 cbhltfé@)wnh 10°FFU

was coat wth 105 FFU of sucrose- l ed CH K
of sicrosepudfiedt @HIK rvierragilgtadyin QJB&% (Ingigragenes SeHng of CHIK

antizssiserdnt rupp GRSt Plo8is PiefemaihehfsOiubig Gk sE2 protein

an&%@ﬁﬂbﬁéﬂtov@?méﬁt athP(C. pipcsgadificprotein binding sitgs weteeslocked with
were bl ocked with 3% mlk in PBS for

3%pPmilk d REES donal raéoBKM ©hPlates &tﬁfﬁawhffwtﬁ FhSeRntaiging 0.1%

TwbER2D (PR SEEORORTRALARSATHES, seflllAiluted!id PSS, ik 0.1%

culturée sup nat ant s
andlidelit @dture §dper|$ataatsbtlf2‘ edilutedkrire the dameruffaic ma eatided and

incapatediaist "G far 8 s o 10 Kot PRI taAte WaEhipik Rih HBsT. 2
15“660 anEeéﬁ COrRkicRELcIMpGRed OfFfnlEl: GhatkastMouse IgG (H+L)

I'nmunoResear ch) containing 1% m |k was added for 1
(Jaaksmmmmoaemm)r@ntaynmg t/smilk gyasandded foreh bi i We C. After

el oSS I8 0 A ) s s The

cole tdactiof Wé@sﬁip@%ﬂeﬁltw\eﬁem@«ﬁrﬁmmmm %@anmwenl amd the plastes
OpsysMR ELI SA reader (Dinex Te

wemexg@m%@mﬁ%nam@n Pp Syl o/ (RET (B R Teshnplogies).

A é W8I | abel ed wi th peroxi de oxi doreduct ase
"?gﬁﬂ) %Sjtt € am ne group of antibody as previously

desToi pepad\aletectingnMAtg vihei puriiet) Mﬁmwveprer iabeted Mt peroxide
ot IR b g B Bk BERR s
T e B
imiBSizetion Mastsony phites KlalgeniNunc &y (ingyhasing)2 ya¢rk s antibody in
O.+ mLPcBaSrbonate buffer [pH 9.2] overnight at room temperature. The wells were then
washed twice with TPBS, followed by blocking with 8% (wt/vol.) sucrose in PBS
supplemented with 3% skimmed milk for 1 h at 37°C. After removing the blocking
agent, plates were dessicated for 10 min at 50°C, the wells dried and stored at 4°C
prior to use. Virus culture supernatant or recombinant soluble CHIK.sE2 protein
diluted in PBST with 1% skimmed milk was added to the wells (0.1 mL/well) and .
incubated for 1 h at 37°C. After several washes, the wells were incubated for 1 h at
37°C with 1 pg.mL’1 per well of POD-conjugated MAb (0.1 mL/well) in PBST with 1%

skimmed milk. After washing, TMB substrate was added and the plates were further
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suppl enented with 3% skimed mlk for 1 h at 37C

After renoving the bl ocking agent, plates were
wa@le®shsmsed for 10 mn at 500C, the wells dri eBCEHmEB2008/003092

stored at 4C prior to use. Virus culture supernatant

or reconbi nant soluble CH K. sE2 protein diluted in

PBST with 1% skimred m |k wags added to the wells (0.1

| incdm%%\gir{l )dtaﬂ(%s%%\‘%aﬁﬁﬁi Ifiﬁiyréathc ak |\ﬁKFwa§fﬁwéés§r%U%§He§cnbed

wel I's were 1 ncu ated 1 hat 370Cwith
abovg. mL 1 per well of POD-conjugated MAb (0.1 ni/well)

in PBST wi 1% skinmmed m | k. After washing, TMB
'm@HBQPMtaé‘th%'sadded and the plates were

f urg BRSh 85 ?fgsefﬂl)éeﬁ \@ﬁ{ I‘Sé@rﬁﬁ\hféymﬁe'ﬁuﬁer Eﬁébﬁ‘ﬁ%h@‘perature were

activity was nmeasured as described above. | munobl ot
loadeth| pai $her ct-82% sSPS-BAGHE xhuRage, Lkwitradendanpa@ples were

eleé&fa}%{g{g %ﬁ%ﬁ%ﬁ%@gﬁ?& h?ﬂ%%zlg ql\@rbég&e% Wit %% milk in
PBST %bﬁﬂiréﬁ@ VeRre8e @WitA p@llnr'f]ﬁfgﬁgﬂ'ﬁ ane tié bylind agydies were

and bl ocked with 5% m | Kk mbr ane was probed

detestet hy PRR-poningaiasusecandan anbbody ahAtlitiyuil 9.4@0 followed by

ed by P d secondary anti body at
Ecg §§r Wﬁﬂ%%@q?%}é%b\@d by ECL substrate sol utions
IF dsS¥3 St Abw tytomery amalysisow cytometry anal ysis For

i ndirect i mmunofl uorescent %I F) assa cells own
PerfrRrBsireal e NRERTCENt (WEhapsa cels oraen i fg‘az*%tabtek

AR 22 R Al e s r20mi
and\itved inentvated iwithz®@ mivi NthiClim PBS)foI%)Tnirt CeliXwere pienmeabilized
o e S G, PRSSRELE esREodt mar
antody Rl BPRSYRS r%”ﬁgel%ﬁ hat PRScefdr] 30 wah e AfF dxRinsive washlng with

I ncubated wth uor escei n-conj ugat ed goat anti-nous
PBSgelis Mareduithar m1:uba@ddwmmflu@feslcmrpgsnggqte%sg@tm'rmatlse igG

iR bR bl oA 55 G 3 0 i e sampes e

ob%:,g{éé@ Ewr%rml | cekgidraytdpyhen f: xed vvlht h 3 2;/0 PFA in

| Xe ce S were t
bufwﬂomcmmwweﬁéw%?%é% ot fiepraah  ghFPFA in
PB3NFikdlf %Qgé Qb éﬁeﬂ%\/??r\)éag‘i&% gﬁﬁ%s@ Aikg eciijffe‘? SB QO 1% [wiv)

I'nh perneabl |'1zat1on er suppl enent ed
sodiutrhaZide jnit %/ RS, gH I oand )ncaubagstOvith pnmarvmntlbwdy @ifuted in SB

ext ensi [ ncubat
or FiRgeReabizRtes Ry (it 84S BAUERE sh B ERf e bk Mtyol 1 saponin
at B728014H bot ffn| AP SlteRSivat wggﬁnpokeﬂs hweﬁf tn&d&ubated with the

ext ensi ve washi ng, cells were analyzed
fluergsoeipteonjugatad wcondary antibody (Plerce) 1: 16/0 dlluted in SB or PB at
37°C for 1 h. After extensive washing, cells were analyzed by flow cytometry using a
FACSCalibur (Becton Dickinson) with CellQuest Pro software (BD Biosciences).
RESULTS
Production of CHIK E2 antigens

In order to produce viral antigens, CHIK virions were precipitated from

supernatants of mosquito cells infected by La Réunion island strain 06-49 of CHIK
virus (CHIK.06-49). High concentrations of virus particles were incubated with 2%
Triton X-100 and viral suspensions were applied to a sucrose gradient. After

centrifugation, fractions were assessed by Immunoblot analysis. Anti-CHIK
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FACSCal i bur (Becton Dickinson) with Cell Quest Pro

software (BD Bi osci ences). RESULTS Production of CH K
WE20amsiogens | n order to produce viral anti genBCT/GN08/003092

virions were precipitated from supernatants of '

nosquito cells infected by La Reunion island strain

06-49 of CH K virus (CH K. 0§549). Hi gh concentrations

antigéca?é%ir ledtdd é:[l)ici ESalf ST %%%‘fefgéﬂ%f B2Z¥eabbut 95-28 % Qicrose

\ ensi ons weré a O a sucrose
congénation. Thafftavtione ehriched at pH2, E2 and C were paoled and treated with

U Vain@sette ptemURR ERINGRRPY olidice ThR B2 PipioRh Asassessed
- 0, 1 i H .

oy s 866 RRFGESDIIPASE of ik KRG 1 o1t

bandr dbsetvedpaftep rsapanatiomrafinviralt aotigesfs worespande®sp- pE2. The

PSS e T
hypeREFHYEE nifusel asarafdbs PRVEF)UBR] n@SHAIRT)S As negative controls,

corresponded to pE2. The antigenicity of viral
mopse ramaneseradiyectad agaiast dgnguediDEN) oEMeshNilgivifgs showed no
reaa@»&{ - CH K hyperi mmune nouse ascitic fluids (HVAF)
F#4¥a not shown). As negative controls, nmouse inmune

s erBedlivseGrbevingramtigendastodacédiNDrosopiis S2N\idile coutdresemble |
showed no reactivity. Because arbovirus anti

thejsroasabte nafiver eagpninagtssyvecexnreseesd CilKdze abitePraigin using the
t i . .
OnGBOA Sk, SR Bspee B85 Bn i co e
exprésslhg rthe eer)tﬁd@mgtralﬁbuovmcamlf t:het etérrg:bfd’ﬁz Ifrdrn @HIK.06-49 virus
expressj ng the 0 J i f
LT SICSETT g, LELL U B PR BB 1 Bt e
cullfs Q%@fhn?sihagb%ﬁhﬁ@- sPRfeisOAnaf séarefi¥nt&F té&GorabinkHt &oluble

medi um i nduce e synthesis and secretion of .
CHilsERiprotain. Acturbuiationiaof G#K pirdtrthe culbweredium wasfmaximal

CHI K SE2 in the cultur.e nedi ' .
W e KS A RGO AT e, SR et I SEARERins were
diré&tgt ShritentRtey Hohesubgrmaseendridiuedd fto aoat tine HidSANplates. For
and used to coat the ELI SA plates. For | nmunagbl

. : ] b
ImmuaPhiet analysisaand gEnigeasapteedEHSA, rregemma{grﬁo%ble CHIK.sE2
u K <E ' i ied. £ -
o Y3 Fficd o Lyl HEMLA yfgTRCRS oneta affny
chrohtatogtapiyaphy. | nmmunobl ot anal ysi s denonstrated that

reconmbi nant . sol uhl e CHI K, sE2 protein,(appar .

ol BEPb RS Semansaieaur e Samel B BhBl cHipR2 protein
(adﬂ%nﬂﬂéle%ﬂa*ﬁn%%l APk DA e cBghizBY blyiahti-CHIK BIMAF ahd CHIK

esults were observed using indirect ELISA
positive patient serum (Fig. 2). Similar results were observed using indirect ELISA
(data not shown). These resuits suggest that recombinant soluble CHIK.sE2 protein
secreted from S2 cells has a conformation that is closer to the native form of the
CHIK E2 glycoprotein.
Production of MAbs directed against CHIK E2 protein
Two successful fusions were achieved using spleen cells from BALB/c mice

immunized with viral preparation as described in Materials and Methods sections. For
screening of antibody-producing hybridoma clones, viral preparation and
recombinant soluble CHIK.sE2 protein were used as CHIK antigens in indirect

ELISA. Approximately sixty antibody-producing hybridoma clones were identified as
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(data not shown). These results suggest that

reconbi nant sol uble CH K sE2 protein secreted from S2
W@2000931083 a conformation that is closer to theCHER20882003092

formof the CHIK E2 gl ycoprotein. Production of MAbs '

di rected agai nst CH K E2 pr?gei n Two successf ul

fusions were achi eved using:-spleen cells from BA

: B/
havirigsantibedyhinding ihativere 2hleast Kpuriald aherdhar the P%@@fgﬂnd level
or i _ ! a .
reaglft5ii o PRl SBRHS (FBS) FEve Gt of ShEFRYBRIHa clones were
abléinsl regctowith narrosebubified CHIK siEdnprax wiell agkerecamkidant soluble

s o B 85 S O PRI ELY 1y o
antiﬁlﬁgﬂ-ﬁr&%ﬁé pﬁgﬁ%oarﬁﬁ REHRS éﬁp@? 3RersARGH2a8d 87\Qr§hc§\0édjstrong

ckgroun evel reactivity of foetal
poshivei reactienuaggiRBSCHIRKweirve-infactedf cellsct(datey bot ¢bown). ProteOn

oS i gt T e oBF RG0RIEA it S it rign
appégﬁﬁltgﬁiﬁd% Afdity 65, B et dRitaofrivie Sitbudly-produéipgesybridoma

assay, five antibody-produci ng hybridoma clones -
clone3CBCREAE45a8¢ &), showed sapidsasaasiption ang sk dissaciation of

reaction [ K Vi FUS: ]| elyl
reciRBitt SoP SRR SEebrdlsi Rt DEF YRR Aok B fibe resuits,
antibb¥ f-pFd @GRy hYsEdBTha efbnesi3C S BEAvant 8Aidghaveppesresiibcloned and

bi ndi.n afflnlt){(Fig. 3).. Three out of five . re L
therarﬂnp@asg?dpmb@utg lnying BXPEGmENE ke Refteymesiysing,gurified anti-

j [ & ow di ssoci ati on of

CHI?Q%%%’?Q%@@%@?@%&&%@%@%%&? én (data not shown).

Ac dhedthegatteristiesef Mabs|3G3, 3, i drai§Ap aoel auimmearized in Table 1.

hybri doma cl ones 3C3, 3E4, and 8A4 have been subcl oned

and then exasided; Chhmadtalisdtiosi ofreixQEIK B2 MAbser e

performed using purified anti- CH K E2 MAbs from

hybri doma cl one supernatants. The characteristics of

VAbS 3C3, 3E4, and 8A4 are summarized in Table 1. i

MAIABLIESOtypeChatfaeseay st i cs lodireitELIBA K. E2 MAbs IFBunoblotting

| sotype | F assay |ndirect ELISA | nmunoblotting CH K -

virus CH K sE2 CH K witrus—CHKsE23C3tyGt k—=++F +

+ 3E4 1g3@ K + + 4CHIKviddg | g@HIK.sE2 + +CHIK virusee CHIK sE2

anti-CH K. E2 MAbs were of the subclass 1gd ,k. Focus

reduction neutralizati

al e the ability of purified anti-CH K. E3 MAbs to 4
3ﬁhil ?b"‘CHI K virus repl+i cation in cultured Vero cells.
3EHe |§B4 oI Nt titer was S+ + +

8A4 IgG1x + + : + - - +

The three anti-CHIK.E2 MAbs were of the subclass IgG1,x. Focus reduction
neutralization tests (FRNT) were used to evaluate the ability of purified anti-CHIK.E2
MADs to inhibit CHIK virus replication in cultured Vero cells. The end-point titer was
calculated as the highest antibody dilution tested that reduced ~ 100 Focus Forming
Units on AP61 cells (FFU) of CHIK.06-49 virus by at least 90% (FRNT90). While the
anti-CHIK HMAF gave a FRNT90 of means of dilution 1:2,500, neither MAb 3C3, MAb .
3E4, nor MAb 8A4 neutralized CHIK virus at concentration as high as 10 pg.mL™

(data not shown).
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cal cul ated as the highest antibody dilution tested
that reduced ~ 100 Focus Form ng Units on AP61 cells
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Wiile the anti-CH K HVAF gave a FRNT90 of neans of
dilution 1:2,500, neither MAb 3C3, MAb 3E4, nor MAb
8A4 neutr al | zed CHIK virus at concentration as high as
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EL Iiifrdot E1dSAetestspeefe peedrmoed @H GHIKngist to assessvhether the

o s ) A BAbb e FP 5f SGRES, i oom

suc@'s"gﬁu@rﬁ“ icHCMIK. @% Wﬁrd’ssﬁgs L19ed RPdodtiice ELISA pritas a51GAFFU per

FFU per well and increasing concentrations of MAbs
wellvandingozhsing M&b@erﬁ@gons@f MAbsiwerel added: MAbgi 363, 34, aad 8A4

d
ol eR BRI D Qs ot B SE, i, ORI, e e
epﬂ%& eSEr& expbyéd o'ﬁoth%n@méi suifhiée bf HIKOViANY. ITid Inallyz¢ lise binding
ree anti-CH K. E2 MAbs under detergent conditiaqns

abiltyiokthe thiee @ad- ¢H%E&tMabwumﬁezwtﬁfg?%ﬁ%diwsaﬁdﬂ‘h\éws was

oG R LGSR i S Y2 Spuee on ano on

shoﬁkﬂéﬂﬁélghﬁlbgncm@tlmtmﬁh (Gi—&dKavmxst ursdrmthé deinatliroay ¢corglitions (data
that the MAb 8A4 is able t |ze CHI

notghpwaribdicating that ke wcpsmze@gﬁ%ﬁa@wopmtem in
.. i i urve responses showed t hat
thel@&%ésé}gd&[l J{Eyfﬁ@goun rPthtter to ?:HI K virus than iat
di dnlvhblrétftffl(lﬁg dose-cuve gespongasdsiyweditataMibged 4 and 3E4

o IR B b A 10 S, AR By e

detbBforPfist &hefreaétwuty@ﬁmﬂi%cmwés téamfduﬂdmfddmﬁared ao MADbs 8A4

sandw ch assay, conplenentarity stu was perfor P
and BEdnBprResessovhaiher the RaEof QFBt(é'*“e/E &an be Usehl for

MR e ———

CHiK&ERhprdteint by e!%rutéOmvetBosmtwr ramhlymenMMNs 3&'3 avd &Esfleahowed
sigg%ﬁgﬁt;gqce{cgug gﬂ%&?—ﬂ&(&ag %g%@%ﬁn%%g é%eest result was
obt%wéchﬁﬁé(ﬁ Nﬁiﬁj3@54va%‘1f§e%°éé ditedtiid HBod '(éat%lﬁdt th\ﬁnf Thus, the

devel opnent of anti gen- capture ELI SA. The bindin

. corabwiartlby off amiNGEH HKOEZHVRDE28A# \(capliuse eintibady) pandt Bt (%etectmg

nv I t

antiiiiy e ke Bihe iEfbrociibhaiftbefiibuBECSA™ Y
POSTheé bihcﬁ@@bbmgt ofl MAbE taEHIK.E aoﬁﬁaﬂem&ab funther Biéstigated
strongly reacted with endo %enou ¥nt hesi zed

ot SRR A BelE. ARIEHKHIMAF was
us$<2 ggtzpsclg?@v% ggﬁgglth E{?HF R4y NEDS BAYBEAELNY SALWRENEH reacted

with endogenously synthesized E2 proteins in CHIK virus-infected Vero cells (Fig.
5A). As a negative control, anti-DEN E MAb 4E11 showed no reactivity (data not
shown). All of three anti-CHIK.E2 MAbs recognized the CHIK E2 glycoprotein
transported at the PM (Fig. 5A, - TX-100), suggesting that their epitopes are
accessible on the outer face of E2. By flow cytometry analysis, MAbs 3C3 and 3E4
showed similar means of fluorescent intensity on CHIK virus-infected Vero cells
permeabilized or not with saponin (Fig. 5B). Thus, both anti-CHIK.E2 MAbs are able

to recognize similarly newly synthesized E2 molecules and PM-associated E2.



10

- 15

20

25

30

shown). Al of three anti-CH K E2 MAbs recogni zed t he

CH K E2 gl ycoprotein transported at the PM (Fig. 5A -
wa 2002080045 suggesting that their epitopes are aRCEERH/@®3092

on the outer face of E2. By flow cytonetry anal ysis, |

MAbs 3C3 and 3E4 showed similar neans of fluorescent
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wh%t%ue\" 'iﬁﬁfbm&bé g%&ldzrf‘ﬂe GRBEF bbpfide epopes eamanyvbreinvebbilized

S reco | inear peptide epitopes, an array
ovmfapp.mgmmmaqmm»deslc@ppnng thesentire apwpﬁfecésww CHIK.sE2
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wabyhipShed By TRAR BE % SELERRS Bhuert e ByiSue peptces were
mcﬁpsatslaeéﬂ forPfA ePRSpEEFEr thechunbhe-CHllK. EQm/IAgse(riata)pes shown).
the two anti-CH K. E2_MAbs ata not sho %I
The@%mwsg@g@athﬁhwm&bﬁm 33%@9@”?8 d’gﬂvﬁ] B’d'“ea’ épitopes.
par }\hg (_itpfllé Fg% @i\t}tfé’l%%sto 9t KIEar P Rs Shté@ ERgfotein in

irus-associated E2 protein in
|mrlnimbbr@b| ahalgsial yBigs G)Fi gjggfes,tmguymisthlagl\/lﬁﬁathlﬂd sreppgnize a

confpmaanaissaione, BuaE WA Rapwedes fEitiiol WECHIR sE2 under
thd %@%Elr&g:éﬁﬂﬂﬂiﬁs'é%r&rﬁéar‘é@rfﬁm,@@s 80 3MNA3 B shiotvedErdactivity with

eactivity with two additi onal Rrotel n bands
twoatltitional prateid bmdewh@stlmtgﬂmlwulabwa@ toef ahayt 189 and 150
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Cross-reactivity of anti-CH K m
Craspfrgaptluwwlanth§§ﬁl§£w%bi>wﬂb ifv%ﬂduarﬂ%ﬁ\{‘é\ﬂses

nos el I

O o S bbb OTIE BRI piBUIGEER, g assogs wnether the
thigena@tisCidfK. BB MAbs recognize SIN V|rus and related members of SF
serocomplex isolated in Old World such as SF, Igbo-Ora, ONN, Babanki, Zingilamo,
Middelburg, Ndumu, and Arv9/71 viruses. Table 2 summarizes the cross-reactivity of
MAbs: anti-CHIK HMAF showed strong reactivity with CHIK S27 strain, Igbo-Ora
IBH10964 strain, ONN Gulu (ONN-59) strain, Zingilamo AnB1245d strain, and SF
IPD/A strain, moderate reactivity with SIN Ar399 strain, weak reactivity with Babanki
ArY251 strain, and no cross-reactivity with Middelburg SAAr749 strain, Ndumu

SAAr2204 strain, and Arv9/71 virus. The reactivity of anti-CHIK.E2 MADbs in the
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seroconpl ex isolated in Ad Wrld such as SF,

| gbo-Ora, ONN, Babanki, Zingilano, M ddel burg, Ndumu,
W@rwINsM® 71 viruses. Table 2 summarizes the PCT/1B2008/003092

cross-reactivity of MAbs: anti-CH K HVAF showed strong

reactivity with CH K S27 strain, |1gbo-Oa |IBHL0964

strain, ONN Gulu (ONN-59) stigain, Zingilamp AnB1245d

C

P4 2 oot PG et i TICHAK PINAREAS Uiy e resuts
of I§t assays, Mibs3C8; G&st, ramcsAmregcmdtwnnm(MI& wiugyand to a lesser

eSS e S8 A A YT ity
mogﬁﬁm Hé’lfsetﬁféad?éd BX;CWFP@WGS?&F IghBsOFH Gifhgict from

shown by the results of |IF assays,

_lgﬁg% %g%ﬁéﬁfﬁQﬂ&%t?@ﬂlﬁ%zmw 5’5 ¥IH ufu%stt%mg IF

assay, MAb 8A4 showed si m¥§%‘%?eactlw ty W|th m)squi to
cells infected by CHHK virus or lIgho-Ora virus. TABLE:
2. Cross-reactivity of anti-CH K E2 MAbs with

al phaviruses using | F apg@iyodisi bodi es Virus a

anti-CH K HVAF MAb 3C3C MAb 3E4 MAb 8A4C CHI K ++ ++ ++

Vmﬁ;algbo Oa ++ + + ++ ONN ++ - - - Zingilam ++ - - -
Nd SIN+ - - - Babanki (+/-) - - - Mddelburg
- - umu - b/ 1 ca ¢s
ant| body test. Pnf ect e@mﬂél ceﬁl‘%?’\c/\;grew%%ggamqﬂﬂb sA4”

post-infection wth PFA perrreablllzed with Triton
Y100

X—1o0—and—irmrurostarned—as—described T Methods: (++)
strong, (+) noderate, and (+/-) low fluorescence
Cmalilgnal . (-), no postitive reactioh. CH K +#3hi kungunyd,
N. O nyong-nyong, SF: Senliki Forest, SIN Sindbig.
I9b9-Ofpuse” i mune serufi at 1: 500 di'l ution * i

ONN ++ - - -
Zingilamo ++ - - -
SF + - - -
SIN + - - -
Babanki (+/-) - - -
Middelburg - - - -
Ndumu - - - -
Arv9/71 ' - - - -

a. Fluorescent antibody test. Infected AP61 cells were fixed 24 h post-infection
with PFA, permeabilized with Triton X-100 and immunostained as described in
Methods. (++) strong, (+) moderate, and (+/-) low fluorescence signal . (-), no
positive reaction. CHIK: Chikungunya, ONN: O’'nyong-nyong, SF: Semiiki Forest,
SIN: Sindbis.
b. mouse immune serum at 1:500 dilution
c. the concentration of antibody was adjusted to 2.5 ug. mL
d. the concentration of antibody was adjusted to 3.0 ug. mL"

Alignment of amino acid sequences of the ectodomain and stem region of E2

(E2-1 to E2-364) for CHIK.06-49 virus, ONN-59 virus (Genbank accession n°
M20303), and Igbo-Ora IBH 10964 strain (Genbank accession n° AF079457) is
shown in Fig. 7. The two identified N-linked glycosylation sites at positions 263 and

345 are conserved in CHIK, ONN, and Igbo-Ora viruses. Genetic analysis on the first
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c. the concentration of antibody was adjusted to 2.5
mg.nL 1 d. the concentration of antibody was adjusted
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the ectodonmain and stemregion of E2 (E2-1 to E2-364)
for CH K 06-49 virus, ONN-59 virus (Genbank accession
n M20303), and Igbo-Ora | BH 10964 strain (CGenbank

3654%9%%%% iAERERP A fdwe a§hﬂ%mmo'ﬂcﬁh differdficed Q@s 5% identity)
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bet@&én aguom and G)Md;e\nmdstralrSH(ﬁ{g @NNTherel argb65cmmo acid

a5, ST PO Bl i G i 8 B hembers
of s@%t%éwmd&%bre\k) Ceﬁmy?mé &fly §% af ERGeghRhed stsowed that ONN-

strarns (Fig. 7). There are 45 anm no acid differences

59 cmersa‘%mmm 06-¥ 9mndigba-Qial IBRH/ 10904 viruses abpesitions kér130, E2-

o Sk £3 TR oS AOMARCIUG SR e LRI Prioane

mayf)é s frtdhitc c@ﬁsé&e@ﬁ@glcﬁb@2@6® 1 BHIALCHAK arid IgbesOed viruses. This
ositions E2-130, E
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prolin- ﬂﬁ‘bs?g'onnmmm W@sedt PR the %ﬁ??’%tqu %ﬂ\,ﬁ@hg\”a alphavirion
(Mun'ﬂgﬁﬁzjﬁ%%}g,tl% nserved region E2 160-177 in CH K

a Vituses. This prolin-rich region mght be
W tare EDISA bakedeormantiteHER E2dVIAbSsi n al phavi ri on
0

badksl ARFUSKEY-aBaVR, EnthRRIK 2 B B SailoJe s a8 suitable for

det Edn gf*b'ﬂlﬁzvu%ﬁhﬁ S4nAREREA K QAL §aP\2 Kb%L ) was used as

ection of virus In a sandw ch ELI'S
capt@remgntiody) onatheukbtSAplatest and peroxidass-conjugated-MAA 3E4 (1

| afes a t ed 3E4 . :
o B *hcte e PanarBon, e deboffe ib8, Sy Bhigtnypapture
ELISA isafB GifbHs f EHIISA6-82 5icWn Bh mbsquits AF6 Cbi m.raén 4293A cells
grown on nosquito AP61 or human 293A cells were

werneousied &0 wetermune sindard purees (fng 8AsAPPBSIBLHY ﬁﬁ,’é‘ rWEF‘:k used to

oo g BT Al O b A r 8 M 50
Th@suptég?_;cfilg}mﬁl\,}atjém dé&:oeiohicgmdfmk \\?hd!slés@ilutmiem RIPBST&tPeimilk was
it i s S g 5 oo
/11% ikkAc&%a gﬁﬂh@gzdtfb?f takdstRid, thé aetabs |.n¢.m the ELISA

etecti on e ELI SA was aPprom mat el y
wagaaﬁnomateiy 1ﬁ%s/?s|BBIIBFUe§1f masguitoce @qnxemﬂg vana amdAO °FFU

or R SR ARk 45 0 ol b1 My oo bt

defeks B30I RE &sdldianfofahll (&l—ﬂE?QEZ:)%d liee mhinimall detetcetiabhass was
mass was approxi mat el The pajr

appisximalahk 5y (gs 8Bas ﬁ‘ﬁ: @ﬁefrOfI %n%pl-ﬁ E?eé/b‘%t?svh???\ﬁw level of
reagég‘}/&w t"igllJ(ZHﬂ{ Ols gPovir? 426 5h! celi8HisCIMBARY toTBESE EQIs (Fig.

8A). This might be related to the release of individualized E2 glycoproteins in
supernatants of human cells infected by cytopathic CHIK virus. These results show
that MAbs 8A4 and 3E4 may be employed in combination to detect soluble CHIK E2
protein as well as virion-associated E2 protein in virus culture supernatant.

There are two distinct CHIK virus genotypes in Africa (reviewed by Powers
and Logue, 2007). The first genotype comprised CHIK virus isolates from West
Africa. The second genotype grouped CHIK virus isolates from East/Central/South

Africa. To determine the specificity of the pair of anti-CHIK.E2 MAbs, antigen-capture
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results show that MAbs 8A4 and 3E4 may be enployed in

conbi nation to detect soluble CH K E2 protein as well

as vi r| on-associ ated E2 protgin in virus culture
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I'rec MAbs 8A4 and 3E4 bound
antPEHK (2 WALt 8A4 mnan3E4liss suitable, in Q&éﬁsﬁfat@rﬂanﬂw apsays for

| BH 10964 str ali t . did
ceteion A ofBokie. wa o ERHeRBer BB g Bfbs geni o
DISEOUBLFN sol ated in Africa or Asia (data not shown).

Toget her, these data denobnstrate that the combinatio
of larthis- K. EPIKAGres StpimAB-49Es0lated in LatfReunien t'SH%"d in 2006

wagﬁgea to pégé%&g \gg%%ﬁ‘%f ﬁ%ﬁ?osé’%aleﬁ(g@m g? M r?/ irf iHSmunized
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i
Theninyeatpis nexPEIsRIESH " oisin o EsRRURS 2 EfapﬁF'i‘é oBlag 2
ectéﬂt:ihdgg?& dwedl B ltgeﬁém %??tl)rﬁlmg}‘@éoﬁfﬁl‘éog@'céﬁé‘tlnstﬂlsuék ession

ycopr tel n. nvent ors expressed CH K
syswmc FCIdii¢. s ER pacuilsn tlateCGHINKIHE6 superatants oefoinduged cﬂta@lﬂea2 cells

Bt ST AR RSB i Bl gl Aoz s
rec%?ﬂ?zre@lad ecift] antifbdi@dtostBIX Girde2 TerR! ihgestorwere able to develop

di rect” ELI SA and i munobl ot assays showed t hat
pudfitationEpragedures: yigiding chiahly sprified EHiKisEb dnligeny Eng urified

L e L
of ARtbdies Epeéific for CHIK virus in indirect ELISA and immunoblot analysis.
The inventors demonstrated that three anti-CHIK E2 MAbs (3C3, 3E4, and
8A4) have significant reactivity with CHIK virus-associated E2 glycoprotein in indirect
ELISA. Because MAbs 3C3, 3E4 and 8A4 react with E2 in the context of an intact
CHIK virion, their epitopes are probably located on the virus surface. However, all of
three MADbs failed to neutralize CHIK virus infection of primate cells in vitro. Because
the binding of anti-CHIK.E2 MADbs to whole virus did not inhibit the viral interaction

with the host cells, it is likely that their epitopes did not map to major neutralizing
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CH K. sE2 protein fromthe S2 cell culture supernatant
is suitable for easy detection of antibodies specific
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The percent sequence identity values at E2 amino acid level indicated that

. Igbo-Ora strain BH10964 is more closely related to ONN-59 strain than is CHIK.06-

49 strain isolated in La Réunion island in 2006 (Fig. 7). Given that E2 residue Thr164
is mutated to Ala in ONN virus strain Gulu isolated in 1959, the strictly conserved
region E2 160-177 in CHIK and Igbo-Ora viruses (Fig. 7) might form part of the

antigenic domain for these anti-CHIK.E2 MAbs. Indeed, the residues of this region
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Strauss, 1994). ONN virus was isolated from human
sanples in Uganda in 1959 (Haddow et ai, 1960) and
WO gmo/08X0d5 vi rus was i solated from humans in N BEF/IB008003092
1966 (O aleye et al., 1988, 1990). It has been
recently proposed that Igbho-Ora virus is a strain of
ONN (Lanciotti et ai, 1998;2fowers et ai, 2000). The

i t | t
4 B e N, B4 gt over

surfacesef mprmwatoe.d(Mokmmomagtetaah £2086).i Sincel RN stragn SG650
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the\roleus‘ereg(dﬁl @2 18D-Hi7gintthe dindipauof asti-GHEK. EgtM@Bﬁl C

r egﬁ]ﬁ“ngée%rg,ptcgem 5 q?yent&fa%%i: Vgﬁgﬁ?gf\ggé ig?@g gultl{ rﬁ%utpernat?nt and

alsd h’?‘e FreseRtk of e dieloute FURicesdlioRBS v&eﬂl&ﬁs slagma mbmbrane
surface of al phavirion (Mikhopadhyay et a/., 2006).
suggest thatidetectian of @dd}S(yxrug anfecten ,s%ogglgiglg,e yg)wrus ant|gens

sSes
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104'I‘552F%L'r{ (#SCQH{ PE?? g% ‘irpﬁhﬁ%tn &, a*hécbétE&lcFH anfstaniftest was

hée ou ce of virion as wel as pl asna
abcmatrﬂon@oe selubteER mdbletuldst Toe pait qifan@HDHlWEﬂuwAbs has the cross-

realgg{ﬁlgg ‘Un pngﬁlﬁd be %ﬁe&sfgij\;\éh{ Eﬁl@g ]Eoégt?IQQ(evirus and no cross-
rea%&fnﬁp\gltﬁ 9e|§te’aﬁhbﬁﬁ>e%u<sw cbirPleanih #1@ ndthblefexcaptidn ofigbo-Ora

_ gl ycoprotein. In antigen-capture ELISA the
virggi r of MAb 8A4 (capture antibody) and MAb 3E4

(def ect 0 B RORY SRS B0b Beb BralEleFd d orh€@&edWhrel MAbs

Frown in e detection
3C|3| BEY, ahdt$As ré@éttveW&SCHlK)lEZ Glyogprdteiso/SuicheéViBps are helpful for
nol ecul es. The pair antl

St”@w@sr“é%c@'mﬂ%of Sl fis) PEdsPaligenBss Al (GRHnaunya fover
(B(?rgf'\@ |H§et‘gl hgb’b éﬁe%‘ld 2@)@7‘3 ERERESSH bVA/t, R007S.Mhe three anti-

SF conplex with the notable
CHIKdEED MADE afe msﬁfuL iGrdiagriasiics qf.@%l&ﬁwmssm(ﬁctlon@d the diagnostic

meyfeds gy indlRE g MR R E ATy R RBRISLEE Uy iviewed by
Powits alk-ﬂeh_sogiree Joel7pf the pRisest deid Sigowse tlbathA@}s 8%4 Ghti BE4 are

virus and pathogene5|s of Chi kungunya feve
alsoBesaghisrdombisatien to regognizepviiale SHIK Virusswelsas spliles GHIK E2

et al 2007 T [ I l;
anrpfiely BotiiaengEiebid BLAEA SinFEfe StetQUR(ABUS ALY n blood
andl 8GOS i€ High haughato ilead udechithe dlagnmwmblcnft Chitdingunya fever

i mmunof | uorescence assays (revi ewe
(Santhosh et al., 2007), it is clear that comblnatlox of anti-CHIK E2 MAbs 8A4
(capture antibody) and 3E4 (detecting antibody) is suitable for developing a specific
and sensitive antigen detection system.
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net hod for detecting the presence or absence of a

Chi kungunya virus (CH K) strain in a sanple,
conprising the steps of: a) contacting the sanple with
an anti-CH K nonocl onal antibody or with a
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conmbi nation of anti-CH K nonocl onal antibodies to form

an i nmune conpl ex; and b) detecting the presence or
Wab®ensw4df the i nmmune conplex formed in a). 2PCHIB2008/003092

nmet hod for detecting the presence or absence of

envel ope E2 pol ypeptide or functional derivative or

its precursor E3E2 (p62) froam Chi kungunya (CH K) E2

pol ypeptide in a sanple, cpmpassi ng the steps of: a)

contacting the sanple with an anti-CH K E2 nonocl onal

. . . . o I |

1. £ R4 B8 et feHRERER bP Aanall 4 TR pE AR CHI)
strdifiéh Brsaf®ls comprding tiee stefpstdfe | rmune conpl ex f or ned

ina). 3. The nethod of claiml or 2, wherein said

ant i z)Gdnfacitg thedan sieait Bhian@H-C KIKena otored! aatibobpdy with a

specifically binds to an epitope |ocated on the outer,

sur f aceorapination) aframi-GHllgsmonoctpral aptingdiesttoaipfmpap Immune

of cl aj t , Wherein said anti-CH K anti body is

sel ec?cé)(rﬂﬁ?lééh%%e group of nonocl onal anti bodi esy

depas) deadctirig theepreEdEtd Eohbsarideof thiatiinanalescateplex formed in a).
Cul tures de M croorgani smes), 28 rue

; ) u Doct e Rovx, .
2. Asrethopder detesting IS PresenSg sirciissnCEe! SogBIPPE R polypeptide or
fun?ﬁ@@%i&%ﬂiygb@f itérﬁr;?ég@rs()'rg E2 '(pé@?ﬁo%@r)iku@mwyf %%HIK) E2

net hod of any one of clains
pol¢peptivz ini nsainple; @obipraingtheo$tepataf- CH K nmonocl onal
anti bodi es consi sts .of capture nonocl onal antibody and

a dejpsintactingthe chatpé withtarbartiC HIK EZfhenadohalcantibody or with a
claimb5, wherein the capture nopoclon ntipo .

consi s@@“B'ﬂagS@ﬂ.oﬁa’.‘t'%k@}W&%\a' a@bﬂa%{s %ﬂg‘%@? AN Immune
t he de jeRgghgnocl onal anti body consists of 3E4. 8.

A mno%ﬁhée?’ gnti body specifi cal Ié bi nding to an

epi t bpdeteoting the: presehee onabseres pbibe iaMmenespmpleX igsmed in a).

The, nonocl onal, ant, bady of cl.ajm : g :
5 Fhe RACE GCLRRR 37 %, Pt it A Fruk AoREy 4 oo
mdidcletal Hﬁﬁ&odiﬁiﬂ\édiﬁdwyms%ﬁﬁ') epitfpe lveatdd on the outer surface of
Doct eur Roux, 75724 Paris Cedex 15, on Septenber 06,

~saidgOIKuMides. accessi on nunber |- 3822 (3C3), |-3824

4 - . 104 ) . .
o GEF et} 2GR B im0t 8 FrYRELH ST ancocay
sefectt frdve the groupeirmenoednatarttibediesi@eposited aidhe INCM (Collection

Na’t\il?)tngl%ngé %uﬂSrecs:uclié Migr%ogganismes), 28 rue du Docteur Roux, 75724 Paris
Cedex 15, on September 06, 2007 under accession number 1-3822 (3C3), 1-3824
(3E4), and 1-3823 (8A4).

5. The method of any one of claims 1 to 4, wherein the combination of anti-CHIK
monoclonal antibodies consists of capture monoclonal antibody and a detecting
monoclonal antibody. A

6. The method of claim 5, wherein the capture monoclonal antibody consists of 8A4.
7. The method of claim 5, wherein the detecting monoclonal antibody consists of
3E4.

8. A monoclonal antibody specifically binding to an epitope located on the outer
surface of a CHIK virus. _

9. The monocional antibody of claim 8, selected from the group deposited at the

CNCM (Collection Nationale de Cultures de Microorganismes), 28 rue du Docteur
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Cedex 15, on Septenber 06, 2007 under accession nunber
w0 2882210¢3C3), |-3824 (3E4), and |-3823 (8A4).PAIIBR0GH/103092
for detecting the presence or absence of a Chi kungunya

virus (CHK) strain in a sanple, conprising a
nmonocl onal anti body sel ectexsfromthe group deposited

Rou%} 75784 BN € LA ¢5tér98e'§?ém©€ﬁb6 Pe0uhteF 86cabsion number |-

croor gani snes), 28 rue du Doct eur Roux, 75724 Paris
382243638), ]I53824n(3§é|0mmd3b6823 (8A4D7 under accessi on nunber

1o kSRt bk WD ST Bl L, s rom e

grodgi l@@ﬁegm@ wit ' Yhe (@HNEM E2CBMotiRPt Natiohalea dem‘[ﬂ;lﬂtures de
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06, 2% WnBRy ggc%/slﬁsiérgﬂq%%ré 5h: (3%%2} Hgag’&’%@t B 18894 (8A4).

11. AdgEFopH et cling trey pleséhce of Bﬁé’éncd ef3582h/k(13@4mya wmis (CHIK) strain

- 1-3823 (8A4). 13. Use of a npnocl ona od .
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12. A kit for detecting the presence or absence of a Chikungunya virus (CHIK) E2
polypeptide in a sample, comprising a monoclonal antibody selected from the group
deposited at the CNCM (Collection Nationale de Cuitures de Microorganismes), 28
rue du Docteur Roux, 75724 Paris Cedex 15, on September 06, 2007 under
accession number 1-3822 (3C3), 1-3824 (3E4), and 1-3823 (8A4).

13. Use of a monoclonal antibody as defined in anyone of claims 8 to 10 or a
combination thereof, as diagnosis reagent, and/or for the screening of an infection by
the CHIK virus.

14. Use according to claim 13, wherein ‘the infection by the CHIK virus is

asymptomatic.



