NOVEL ANTI PRCLI FERATI ON ANTI BODI ES The present
invention relates to novel antibodies, in particular
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able to inhibit tunor growth, as well as the am no and
nucl ei ¢ aci d sequences codi ng f?r such anti bodi es.

From one aspect, the invention relates to novel

anti bodi es, derived conmpounds or functional fragnments,

able to inhibit the proliferation of tunor cells. The

i nventi on al soNO3Hd: ANEEIPRQLUSER ATTONCANIABOIYESes as

a drug for the preventive and/or therapeutic treatnent

of cancers, as well as in the procedures or kits

rel at edTh® F3HEr inde@@NOTtlates Ftonalovil, dnfiBodiBy R i g¥fticular murine

conprises conpositions conprising such anti bodi es in
c omenedenad gntibedicso chiarerigrand damesaized oo th ethibit fyarpraggowth, as well

g‘glﬁée@]gor afd Pg@gﬂﬁt%%% ?eglmgﬁctep {»&’ﬁ%r{fc?r S %phgcgdrl%‘sg i%ﬁ(% one aspect,

caﬂreamentﬁﬁneraedslw notEleantibbiiies,i dunived es@poidrls drifanctional fragments,
production of nonoclonal antibodies is the recognition

of akle &0 inkih g amolifgration of dumerscedls p bl Hvefon %ﬁ(g%?mmseé the use of
SRR 36 BE S RE TR Ly o cncr,
andgll afst i@r tht heocminos| cunhﬂts eahdted oalicescep rddgnosid. E'ylaﬂh,ethe invention
nouse are recovered, ﬂé .are fbrst screened f

capBRESFS ¢ BOTP%Q?&&WZ&BO SEMINGBg é]ﬁtl]?Oﬁileé dhetqnt 1Eat10n w1th other

MRt REncd: PothpoBRANdudt 898ntitdAesabt cORFERS] WiStoxins, and the use of
selected are tested in vivo and in vitfo in order to

desamarion ¢het fhevantiae eid/pt Wememflceﬁanph@ers properties
bt o

ggglr 8;0 eneégl S’[H":' crl{enﬂ%lgé fjgﬁ 6% Prﬁ)figc jo (1)( \%Illl?cﬁ%nal antibodies is

WOtHgi ﬂaaognatﬁcgﬁbfmeomnhh@ogéﬁgluamm asOh tpRFen@ieN e @t &F @ treatment. In
| ar ge nunmber of anti bodies which are certainly capabl e

of pr@p@@ fiical 41y ipaesEadz Vit & rgearebingndr gfetci hatwgfireasponds to the
t
ac% M]? fgﬁ afl® ahf%)l‘m %Bnosd (gﬁﬂ Eﬁt%raﬁes lf)lr&lu%% ggglaa mouse are recovered,

I'nt cancer,
t hiley ey dirsti §cr@ncdrfor lti&dycq;famdjua@%chgnde rths Uhih®unopen in a specific
vitro, that does not |neV|tany nean t hat such .an
antRBEy I pacondplae. dhoitodiss tsateeted ey teaied ity vy ang in vitro in

Vi YQler thRtRRGREALir E&W?@rta!s QL1 sTh&F gﬂ‘oﬁat&ﬁlgﬁ L/Sr AR ms of action.

of proceedi ng, and even agai nst
af or enehhis dhteditiosalii approtaclil scvionsed make it fposethle do&indw the working

appr oa ofh d .nore. par |cularl on.primary scree
DaEEET P B PREEIEn oLohgoRGs 4 HEESALMbGug" dnacoidgs which are
oncdrhignly RPN €4 @Jﬂﬁéag@%c&gaﬁﬁngargw&y{a@gétyout thch in vivo do not
I nvent ors have se ected a glven function namel Yy
exhibit significant biological activity. In the field of cancer, it is indeed known that,
even if an antibody produces good results in vitro, that does not inevitably mean that
such an antibody will later show genuine antitumor activity in vivo.

The present invention differs from this manner of proceeding, and goes even
against the aforementioned, since it is based on a “functional” approach, and more
particularly on primary screening based on the function sought for the antibody and not
on the recognized antigen.

More particularly, the inventors have selected a given function, namely

inhibition of basal proliferation, not induced, of the cell, as an antibody selection

parameter.



i nhi bition of basal proliferation, not induced, of the

cell, as an anti body sel ecti on paraneter. The
w@eadocios®n net hod used will be described i n NnPECEEP2007/062760
detail in the exanples below. In a surprising way, by

this functional approach, the |2ventors have produced

and sel ected an anti body capabl inhibiting in

vitro and/or in vivo, in a significant nmanner, the

proliferation of tunor cells. According to a first

aspect , Thherddueiean ingthod elsad egllthy dascriilbagl iat marcadetaibodihe examples
% derived conpound or functional fragnent of sane,

caB BlVe of |nh|b|t|ng the proliferation of tunor cells

in vitrm arghpeising v, \bY; thisafuldciadtal Rpsbpactyth@ il@hio¥LBave produced
conpound or uncti onal fra?nent of sanme, conprising at
| edrst sderdcdomR @tp{&gi@(rpag@h;@]@ dMabiting in vitro and/or in vivo, in a significant

5COHBL&ﬂEﬁE%E%#%EﬂQ%Sf@hﬁéggreg'ons (CDRs) of

sequences . 4, 5 or 6 or at |east
one CDRAwfwesiagsequineasias thd inveasén BOUes oy eh dsadiby antibody, or a
0 9 0 0 i
foﬁ%{l@& (f ﬁ@ﬁg 58%/‘051%2%@9 A)ckgg I’Ial rtaémg%tt eo& (s)agrtl% ?%!@a%l I gor%n%ﬂltibiting the
t
payr%ﬁ?éra@cﬂﬁ{ offtﬁlﬁg\n@%fs in Q%roaﬂld?d? ih DRYY s ﬁl Qﬁﬁ)ohﬁﬂ or a derived compound

ticular an ant ragnent, suc fragnments Fv,
scéw M@@Usalnﬁragn@hamﬁw}qmé:ammﬁ(mtg nt 2¢asFa)bb,C]§BthdECn among the

di abodi es r _any. fragnmen se hal f-1li bee
1o {reduloden Slefoiitok arer At e Genreudih ged. . 4.5 or
i ng @?ﬁﬂbést bAé EDR Whb&cRI@TE Rhs HASHE RO ﬁﬂéferfbl 484, 989, 95% and
co ound" of an antibody neans in particul ar a bindi ng

éuldﬁn@@m@ﬁtﬂ@@tlmfal aigrapnt W@h%@feﬁ@ﬂ%%w ao. leask 4, Sor 6.
one of he t he rl i nal od in_ord
preser ve | a%na? f%%fgntl 0 beoq r&t oaél ni z(?eyd %ﬁl &h'd Eal%c%lér an_antibody

COff@glﬁﬁﬂSsuclMals |fragﬁ1@m§ RvO s@F PR =i p Rkdhing.dF dbl Ftdbe), aFdb,, scFv-Fc or
wi |l be described in nore detail later in the present
15 dedigbdies, off. aNprisagmmeat ewherioy halfhife jhayebronomceassgst i Such functional

t hﬁra?ﬂéﬂt? 9/‘?1; §e destcﬁﬁécf m%%{ahl"lgé% 0P 8“&%9&1 d%gcrtoﬁgh r

functional fragnen according to e pres
inventi An“den@é@bbmpmhnd’feasﬁ an entibudyamezBdin ebtiailaed Hnyding protein

geneti c recgonbi nat or cal s nth sis. Accord
t oCHUIPASES & ﬁ@apté%b%sa&wéﬁpﬁ E’]éSté)ﬁlFl 61%Fy DR of th er@l&l%aq antibody in
tNErdbMBERLIAR 1ts°a[b11'1t S0 BELdC ggﬁz&P RO eSSV R co Fﬁﬂaﬁﬁ&so%h -known to a

fragrrents I's charaCterized”in that it cons s of a
20 mp@ﬂdmﬂ@ﬂedantthébwwlll'b\mhmib@dm marnd dd:oa)UWer is the present description.

urder st 000 6, TEA0, 2Ty SnLLERLL 210 (L0 AR Ve qcrved
t hgorhfslindt du Qﬂleuaﬂidcﬁ@&ﬂl §fagffen®, according to the present 1nventi0n, notably
chimeric or humanized, obtained by genetic recombination or chemical synthesis.

According to a preferred embodiment, the antibody according to the invention,

25  orits derived compounds or functional fragments, is characterized in that it consists of a
monoclonal antibody.

“Monoclonal antibody” is understood to mean an antibody arising from a nearly
homogeneous antibody population. More particularly, the individual antibodies of a
population are identical except for a few possible naturally-occurring mutations which

30  can be found in minimal proportions. In other words, a monoclonal antibody consists of
a homogencous antibody arising from the growth of a single cell clone (for example a

hybridoma, a eukaryotic host cell transfected with a DNA molecule coding for the
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ant i body consi sts of a honbgeneous anti body ari sing

fromthe growh of a single ceI# clone (for exanple a

hybri doma, a eukaryotic host cell transfected with a

DNA nol ecul e codi ng for thehonogeneous anti body, a
prokaryotic host cell transfected with a DNA nol ecul e

c obvmegEchopust dndibbdime geslanyrsicdosi tsdldianststied WithrrdDNg molecule coding
geper al characterized heavy chains,of one d .

on 'S P GG G S I PG OB e Rl Bohpyry chains of
ongnd ¥RE onlybsiRCtiadndadibchesliaag 1ahe chiighby osResid type. Monoclonal
and are directed against a single antigen. In o
ad@#ntthiodies arhhigbln srgsificving re depeiediagang aofingleapigsndp addition, in

aF‘EdrR@Qﬂ %ﬁthvﬁueg{}aﬁytﬁ! 89&51&0%051&1' Hrg[ﬁ)o\d?ers' high &! i'c?lgﬂ ifude various
di rected again vari ou etermnants, or eprtopes,

eashibtodire diroctad agaitidt badyus detadmientsedr gripas tcach sibn@llénal antibody
epi t ope 8f the antigen. It qﬁft-be under st ood here

t histdiieREd pEYBHE; el deRIOPR ST eantigen t o anti bodi es in

nat ur al yf,af e uﬁerst%o'&fﬁ/er@rﬂ@dt 18l i Rkeoh fdﬁ%?%thl%ga&%)tlo antibodies in

natural environnent but are |sol ated or obtal ne
pundthiat &trimp.cf, tioay avanot akers froncsirortuit @iviredmbyt but are isolated or
0 g b AR L e TRy s o oL By Eget Meombination or

desitdniba dyR@QWanMIR R EdrCeHrBl inhat RSICRRIED R8idk Qs Qvill be described
preferred enbodi nent of the invention, the antibody,

orb¢lew. deri ved compounds or functional fragments, is
charactgrized in t.hat it..conprises a.light. chai . .
corr 1 s Rt LAt o578  ESRE RoBER Sttt HHE Erghs g imvention, the
amitibodg, 6t BederbrdedmpoihdsMNnctlonaB fl@gmontsOfs chtirac®aigéd in that it
one CDR whose sequence has at |east 80% preferably

859MITTs a9ighh eidn oBYRTiTRmtt Ieapt ane EPRoghossrarmang BreARs of amino
by 584 §§cﬂ1‘éﬁ&%€s% BYND 1N8-or 5, oPakas? b&%EIjF% w%8£80§éﬁ§&§ce%as at least
at 1'é c ng

eavy chaln conpri sing ast one osen a
t he0%PDigscfofabB8 Aith, 006 38Guent O8%Skdntily Mficr ptithabralignment with
or at | east one CDR whose sequence has at | east 80%
pr EIEFRISP ;E@sﬂé’ Noods 3 959% Anif combisaensery chgin gpmprising at least one

Optb@ého@éﬂ & ¢ Y oeMeHS&d S§Ef9n{:<% SPEQ 3 ’Nof"2,°3; 0166, or at least

More particularly, the anti bodies e i hvention, or
oneno Dk evhosdecqueade despouerds 8670, frxafctabin&b%, 90%, 95% and 98%

fragnents, are cgharacterized in th t C rise a

e By diger S bl ARER A Ry T Seqbfhcsn SEQHEF N TR Cons

of the SRAVAEREIFEQMD ahBodicd oft tBOGnRntiOh, 8F on€aSH their derived
one sequence with at |east 80% preferably 85% 90%

9500rapriind8 9y ifdrationely fragments, gyve ichatiactarizeghme htat Wicyhcomprise a heavy

SEQHED 8oenslpriss[f:n allt[?eall\skt) e gf thgr tfke %'DRS of the sequences SEQ ID Nos. 2, 4 and
6, or at least one sequence with at least 80%, preferably 85%, 90%, 95% and 98%
identity after optimal alignment with sequences SEQ ID Nos. 2, 4 or 6.

Even more preferably, the antibodies of the invention, or one of their derived
compounds or functional fragments, are characterized in that they comprise a heavy
chain comprising the following three CDRs, respectively CDR-H1, CDR-H2 and CDR-
H3, wherein:

- CDR-HI1 comprises the sequence SEQ ID No. 2, 7 or 9, or a sequence with at least
80% identity after optimal alignment with sequence SEQ ID No. 2, 7 or 9;
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heavy chain conprising the follow ng three CDRs,

respectively CDR-H , CDR-H2 and,CDRH3, wherein: -

CDR-H conprises the sequence SéQ ID No. 2, 7 or 9, or

a sequence with at least 80% identity after optimal

alignnment with sequence SEQ ID No. 2, 7 or 9;- CDR-H2
conﬁDPséIsZ Qd@@éﬂﬂ@rﬂ?&gel@@ﬁ}sﬁ@ N N4 4oor 11l or grseguence with at least

a1 PO SRl B Yy o B R 1 an

CDRCHR EIBNgYh5RSs tHé%eﬁﬁ@ﬂd:@@ SEE) BENJ. B MNo12, &r qrsellaenc@ fwith at least
a sezuence with at | east 80%identity af t er opti mal

al PQrrdatityniis @@ﬁ@bﬁ@ﬂ%@ﬂ@sweﬂe@ DFQIP Nt ldi ng
to a paAEéo?Hllgg egbolgaq{dé{ﬁﬁt e %‘JhHé asﬁﬁlfbo&e%g&f oﬁg of their derived

their derive S or func

c hesragduads Z)Edhmdmohlilafragrhﬁys mmhameteﬁzdaieﬁivmac hwyncomprlse a heavy

conprising the COR-H of e sequence SEQ | D No. 7

t heasprRoOMPrizng tthe %&Qneéq@eﬁsm@%s EQ IBnBIOt He trepRDgH2 of the
Enc&ENS KigSHOk MNoDRIRS o\ QL licRte $L0DAHED.

paréql cul ar nbogl ment , eant [ bodloes (ﬁieone ](9)? th e?r

der i vedAcompiogric sncnthen‘ panttctulmmhbq‘dnragatemtﬂ),oda:s,eorl one of their derived

characterize |nt the conpri se a heavy chain )

o PR 57 han ishel ity S0 Shira el e et Ry sgmprise o heavy
t hghdDRo iigriSihg ttﬂ@ G'IﬁG-lIIﬁnt-‘tI@EQ LEARISEA ARG, Wheéhe CDR-H2 of the
CDR- H3 of the sequence SEQ Iglo 6. According to

angghercesHsH HP iNont | amhéleeﬁERﬁ&w%tbe @¢qute1m@ $EQ ERNw,;
fr agxnﬁgcotr@ﬁérteﬂ” I SRR B DS BERG, inygion. or one of

| i glatr ahrdicd eORPEUnS NGr Findtioagdt ﬁ@glﬁeﬁ?tﬁ Tahsﬁ chm{aetenﬁaaRsn that they
of the sequences SEQ ID Nos. 1, 3 and 5, or at |eas

ONEPTBRIERS twhain camprlélagtat Boshongob ey e, C BByt ﬁ@%equences SEQ
95 8 n Y | 0 0 )
se%f% gﬂgeg %E@?DB‘}@ 1e95&toﬁé s&ﬁf EE@‘}mtﬁ dtq @6 A,nge@erably 85%, 90%,
mapstérand ORY idaitith afieragptiofal bhigimare N\tltlmequmCGSOSIEQ @D Nos. 1, 3 or 5.

their derived compounds or f tiona nent s,
char act By # Pagferred fRapcr sy ﬁwﬂ Eelpvaﬁlpncﬂlapﬁe of their derived
COEG%ﬁ¢o§anQoJ Hlﬁctfléﬂall %ﬂﬂgntg I'll\'ilrﬁ RS izl ?{?’ﬁﬁf:ﬁl’ey ehh Prlse a light chain
CDR- LI, CDR-L2 and erein: - CDR- conpri ses
t heorsmopuen de SHQWINY thoce CDiRs, 8¢spectivalys @khéeC\HR-h2aatnd CDR-L3,
IeaBt 80% identity after optimal alignnent with

gt SEQID No. 1 or 8, - CDR L2 conprises the

f:gg?mﬁ$ cSRRHLR thE seqdebe JQ IDING SO G&eHhidnle Mith at least 80%
identity after optimal alignment with sequence SEQ ID No. 1 or §;
- CDR-L2 comprises the sequences SEQ ID No. 3 or 10, or a sequence with at least
80% identity after optimal alignment with sequence SEQ ID No. 3 or 10; and
- CDR-L3 comprises the sequence SEQ ID No. 5, or a sequence with at least 80%
identity after optimal alignment with sequence SEQ ID No. 5.

According to a particular embodiment, antibodies, or one of their derived

compounds or functional fragments, are characterized in that they comprise a light chain

comprising the CDR-L1 of the sequence SEQ ID No. 1, the CDR-L2 of the sequence
SEQ ID No. 3 and the CDR-L3 of the sequence SEQ ID No. 5.



80% identity after optiml alignnment with sequence SEQ
ID No. 3 or 10; and - CDR-L3 conprises the sequence

WOERQsh&20b. 5, or a sequence with at | east 80%dCTEPL0T/Y62760
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after optimal alignment with sequence SEQ I D No. 5.

According to a particular enbodinent, antibodies, or

one of their derived conpounds gr functi onal

fragnents, are characterized in that they conprise a

l'ight chain conprising the CDR-LI of the sequence SEQ

| D No. AccarfiagGDRaetRergfarti¢rdarsanfinsioent SEQboDicNor @earidheir derived

the CDR-L3 of the uence SEQ I D, No. ,5. Accordi ng t.o . )

EnETiengs pPfuat el BB e haki s P OSEGES SRGofife a tight chain
t hedrhprikgiid MRACDRAPOUNEE s2fudndd SHQPMINJ. IRAHEODR-LALE the sequence
characterized in that they conprise a |light chain

cofBRIIBI Ng HrraddorCPR-b3 of e sseugneneBQIBANP.5-No. 8,

t he L D nd. . »
cor L3 S e lE S ERHRAE A P e G” shlispiide seauences,
desmptipes’oand tpretetmsrarachquotoy preibodgdesimpolipdyl ypepthettesequences” are

sequences", "peptides" and "proteins attached to
antiperpeedhounds or to their sequences" are

interchp l?Jeeundlel:stcmds’ﬁelr@ Shad "fﬁi@ 'itﬁleﬁﬁ&in Ias&en&hl%iat(% Ift? antibodies in

i nvention oes not relate to anti _bodl es in natura '
f onatyral fam, 1.ehéeyaare noptakermakem fhewmaturali anviratmet! but are isolated or
t are.isol

envi ronnpent b ted or obtained ) ..
o B e i B e e o S oggtet e gensgic recombination or
genRinital s9MERS BAL kAR tREy EefArSAInaMRAINGSInS 28139 ok RHA be described
they can carry unnatural” am no acids as will be

dekdewbed below. In a first enbodi nent,

oDt T B4 AT P B A By e

hypervari a ions’o
| Mypeeghiablel regisnasf drflicaed ahy ligebetaito famnéalddtlig as defined by

., Sequences of@{pr ot ei ns of 1 munaol ogical interest
¥»

al munol. Nt ¢ :

5t Kakd ef ak)(Gabapepelr-tSearances oHuatoms ofriemnpapesicsbinigresss Ed., U.S.

NI t |1 , e Rl e "

e Doy o LSl PLSTR b NIRRT R gt mhere e

t etz hEDR-chaind CDBBRs:Id alirec Uddcliain | CldRs.aHere, diep esrdisnCDR” and

on‘ﬁéhe gcase, one ,o%. nor e, o({, even all, of the regions

corft BRAT A e B} ?%y_ieeafm 1% OB 625 PRF PREIOHRy ¢y cven all, of the

r eRRARS! Blftaih@E [HAe A tHOGy the RinhHd NeLidf ktighdsy réas:%nsible for the

the~antigen or "epitope it recognizes. In a secon

enothodeistbindmyg ORIty dayitbamantegen GDRY1$Ype 1t tecognizast ended

to indicate the hypervariabl.e regions e .heavy and . .

gt cliat AEoBf THBarHiror DBUICHAG 28 LU hdtgyiended to indicat

| M&E- hypervariable regions of the heavy and light chains of the immunoglobulins as
defined by IMGT.

The IMGT unique numbering has been defined to compare the variable domains

whatever the antigen receptor, the chain type, or the species [Lefranc M.-P.,
Immunology Today 18, 509 (1997) / Lefranc M.-P., The Immunologist, 7, 132-136
(1999) / Lefranc, M.-P., Pommié, C., Ruiz, M., Giudicelli, V., Foulquier, E., Truong, L.,
Thouvenin-Contet, V. and Lefranc, Dev. Comp. Immunol., 27, 55-77 (2003)]. In the
IMGT unique numbering, the conserved amino acids always have the same position, for
instance cystein 23 (1st-CYS), tryptophan 41 (CONSERVED-TRP), hydrophobic
amino acid 89, cystein 104 (2nd-CYS), phenylalanine or tryptophan 118 (J-PHE or J-
TRP). The IMGT unique numbering provides a standardized delimitation of the



The | MGT uni que nunbering has been defined to conpare
the vari abl e domai ns whatever the antigen receptor,

wo b@sobmsn type, or the species [Lefranc M - P.PCT/EP2007/062760
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| mmunol ogy Today 18, 509 (1997) / Lefranc M-P., The
| munol ogi st, 7, 132-136 (1999) 6/ Lefranc, M-P.,
Pommie, C, Ruiz, M, Gudicellr, V., Foulquier, E.,
Truong, L., Thouvenin-Contet, V. and Lefranc, Dev.
Conp. Immunol, 27, 55-77 (2003)] In the I MGT uniq

nufrb@ewerk, regipas COREEMER nositios Adpd, FRANMGhave tQ ﬁé FR3-IMGT:

L0 DR DR BRI U SRR g o

89CDRYSINGGT: 104 R CHIRY G IB8NY |68l A0ICTBR UM T ADSRGANT. As gaps
118 (J-PHE or JTRP) The | MGT uni qge nunberi ng
pr EVFRIeR Hoseupiiapesitiond. thel GIAR{IMG bhengthst Gﬁh@%ﬂ@éwﬂen brackets and

s5 R AT RN Fhet P TR, i AOT unique

of nmrhbertngnisl m&nﬁ aD toyaphiitab merﬁrasﬁeﬁgtwl@g idaslgnat&DI'a’h IM@TT :Colliers de
27t(1)38,- 56 _to 65 and E
11ber eAiRggp%@wr%%fémc %d’cc%mélaoaﬁagtﬂ% 6%5857&%’ 2002) / Kaas, Q

CDﬁlcji N@aﬂcemtﬁSCﬁﬁQﬁvﬂoﬂﬁBf{’@ﬁfas a@ 20801, SRPA @bes‘#ructures in

ots, e.qg. 13]) become cruci I 'nformati on.
ThB\/IGWGDamlcqmeeDﬁJ iﬂ'émsg g, Reizusddandch L2Bamy, dRPcdl cell receptor and

RIS SR SRR 5. R S P

857- 883ThROBvy/ chléﬁla@DRQan@B% EEKANCDRY exBt. THUEFETDR or CDRs
Bi oi nformatics, 2, 21-30 (2 ], and in 3D structures

| nlsuwsirh@@smomqrm@ endmte[ ma@pgdm@ to thRuGase, avie afitbiese reglons or several,

Lef r anc, recep r and st ruct

dad evei{}u 116 WE% gf %%ég reglgg %cw%&}%o? the amino acid
heaxiduehadspor(siRs f@ntle Didigh by Cifiwity 6DRE @xibsd fo_lﬂ'lﬁe antigen or the
term CDR or CDRs is used here in order to indicate,

aceRioie ndhi¢ho't fa¢e2wia®e, one of these regions or
sever al Ioﬁloteevagr & M’{pgﬁl lﬁeeuﬁgergtg&is fhal GPLRN ll\@/q}n?é1 description, and

contain ?he maj or | f am no aci d residues

r eB]pr]}SﬂI‘bd:lﬂaﬂ}Oﬁl thble 2bmrde| tig CYRafill be tyfiradd tyldIGT numbering, kabat
ant i body for t he antigen or the epitope which it

re’&‘Hﬁ'?ﬁrE’ésan PYCORBRAN BMRSg. it nust be under st ood

that i nebfmohahhBiiAg rRSGHI! HQMucdffh BPLEN GDR which are common

particularly in tab
defo the DRs dsMfinerlipshee i INGG T kadtht Kad»ahmmbaglngmyistﬁys

oot due B g rig N B R DR HRBA ED o e MG system as
asaiRti ehlc®Ywidi&s | Mbdt andbdhe Rfi‘ﬁ d@ﬂﬁ&efﬁce:ggls)Rs according to the

systens. | MGT nunber i ng system defi nes the

ackdhatipyste es aliosc dMBRIsyst em as
More particularly, CDR-L1 consist of SEQ ID No. 1 (QDINNY) in the common

and IMGT numbering systems and of SEQ ID No. 8 (KASQDINNYIA) in the kabat
numbering system.

Concerning the CDR-L2, it consists of SEQ ID No. 3 (YTS) in the common and
IMGT numbering systems and of SEQ ID No. 10 (YTSTLQA) in the kabat numbering
System.

The CDR-L3 consists of SEQ ID No. 5 (LQYDNLWT) for each of the three

numbering systems.



above defined whereas kabat nunbering system defines
the CDRs according to the kabat system as above

waledosnems3 More particularly, CDR-LI consist of pSEQPI0D7/062760
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No. 1 (QDINNY) in the conmmon and | MGT nunberi ng

systens and of SEQ ID No. 8 ( QDI NNYI A) in the kabat

nunberi ng system Concerning the CDR-L2, it consists

of SEQID No. 3 (YTS) in the common and | MGT nunberi ng
systens and of SEQ ID No. 10 éYTSTLQA) in the kabat '
nunber i Rer thy deem chfhe IGDRDR3HE snssists of dfc FEQ IPDDNNG2 (BDYS) in the

{ nPRRayeiSng Skt el 1BGSE: LIV ST ok BRg! mumbering
2 {yERYSInd ¢F SH@ 1D XBTON TMWEM) ioths kab Mun®briSER st No.

7 (GYSFTIDYS) in the | MaT_nunbering system and of SEQ
I D No. Bhg k) cangistshaf REQaID Mtk (TIARY B Emin fhgecommon and

_ i _ | i :
conttt SRRy Aimbam bESEOrENG T NG RN QKK O) in the
( YkDRYNEOIMAN@EEKM) i n the kabat nunbering system At

| ast, the CDR-H3 consistsinghe SE IDNz. 6 i

( OTDYEDY b i DR Eon okt b SECHRYer § FQTR)JI¥yin the common
wh j [ : i :
Bty a5l R Pessd g SOOIy rpvrov)
i nthedM@hpumberidgpgsteent age i dentity"” between two

sequenc]g]; of nucl ﬁi c acids .or am n% aci ds mean

the,

per cent AgHoNPH8hh% BICSHI IMETY P8 8 %P4 HiS® Aoy between two
I egdgtletess BEAYRED atill§ of MRINDEIUBNESSS HR REcHAUFB T Efbntical nucleotides
obtai ned after optinmal alignnent, this percentage '
bephgmpur etig residudssbétwatn dd twhecgidntes énbescopwaidebtained after
Gy TGRSR B B PUESE RS B Sifroncs otwoen
anhRawdCicdueray ®Bime sdistiiblte@ thidodflR| diohCkelri I8 tRUThd¥omparison of
conmparing the sequences after having optimal]ly aligned

t hBYR NeQ¢le agidrRy HMBR ACiHescagrnsey 6 tragitipmally seiictl @yt by comparing the

se r i ng "ali n i ' o )

SRR S0 TR M Ao B P i 10 b

cacdridackted by, segmentdeli by 0¢ing @an Caligranés oninbywhadetimddyalignment of the

means of the |ocal honology al gorithm (?,f, Sm th and

VateIFRESS (alogayPriagn capRe e 0 #BoqditieR tareampargon by hand, by

E 2181%1%%[?4?5‘&@8' HOM6 1AHAREs AR HsRfl v and (M85 EAd. App. Math.
2:482], by means of the local homology algorithm of Neddleman and Wunsch (1970) [J.

Mol. Biol. 48:443], by means of the similarity search method of Pearson and Lipman
(1988) [Proc. Natl. Acad. Sci. USA 85:2444] or by means of computer software using
these algorithms (GAP, BESTFIT, FASTA and TFASTA in the Wisconsin Genetics
Software Package, Genetics Computer Group, 575 Science Dr., Madison, W1, or by the
comparison software BLAST NR or BLAST P).

The percentage identity between two nucleic acid or amino acid sequences is
determined by comparing the two optimally-aligned sequences in which the nucleic acid
or amino acid sequence to compare can have additions or deletions compared to the
reference sequence for optimal alignment between the two sequences. Percentage
identity is calculated by determining the number of positions at which the amino acid
nucleotide or residue is identical between the two sequences, dividing the number of

identical positions by the total number of positions in the alignment window and



Mol . Biol. 48:443], by neans of the simlarity search
nmet hod of Pearson and Li pman (1988) [Proc. Natl. Acad.

W®2008/068848 85: 2444] or by means of conputer sof P@EER2007/062760
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usi ng these algorithns (GAP, BESTFIT, FASTA and TFASTA

in the Wsconsin Cenetics Softwgre Package, GCenetics

Conmputer G oup, 575 Science Dr., Mdison, W, or by

t he conparison software BLAST NR or BLAST P). The

percentage identity between two nucleic acid or am no
acidltipdyjoertbe st dut Edhritpeabtssy thenpraedntaget tdentitwobetween the two
optinallg-aligned sequences in which the nucleic acid

or NG > aci d sequence to conpare can have additions

or del eFbroBnGAOPRE BLASTt fioghaf €BINCST Legiipbic@st @Tatusova et al.,
opti mal alignnment between the two sequences. ) .
PeriBlepit Agequcaestt r tayne's teell ful conedripg rietcy Anchintgloptide sequences”,
nupBers OfVIRASHLLONSI08Y WhEh t ey 8l nRoaci dflgbeothde e  site
or residue 1S Identical between e tWwo’ sequences,

di ktysli/wey vt hebi nlmipér.gofgorfiBithitmdl cqmobé tused svilly thehdefault parameters
total nunber of positjons in the alignment w ndow .
anémﬂbbf Erg%;}!;%aar@ﬁ@tersesqnep 23D PEROE 0 oHidaiS¥tanpign gap penalty™: 2; the
PeLL&I LY ix ARl oy eﬁ‘?ﬁgﬁ'ﬂ@% O GPAHEAS ??ospog&f by the program);
exanpl e, the BLAST program "BLAST 2 sequences”

( Teeysoeatage 1d@nfity’ Bitestn thegwqueqoeases-tocconpard vahlciited directly by
co&gari n? protein and nucl eoti de sequences", FEMS

M EFdBPRIT 1999, Lett. 174:247-250) available on the

site htEg:thé WihoeRd sddbiBhddi RhBaVH 0 NELsPEE N BTera#RB58€90%, 95%
used with the default parameters (notably for the '
paruB’er identgyenitly aprefrsendet ymino Bicidaprijutieset erefemed gegmples include
P eﬁ]aeéql t|%\/C/P%tﬁl%’ll}%f[W}ee| ieef] l}eegl%eggeé(an}%%{:/é,?%gt%%lP %bo:dgfflﬁaﬁ)o(?sgg Ao?abtlgr] % deletion,
pesdhiidre@subs@ition §f Detavest dnfigo bive, S@MEEHE BScténsion. In the case of
conpare is calculated directly by the program For the
anfubstitiepy o €t endroTR )@ﬁpqulgtp\ﬁ‘goralgo.q-%fcugl(y%amlno acids, substitutions
pr %Ie f{ﬁ@@ﬁé{d AP ¥hicRAKR sORUHADH 2 ARG éo?c?snétje (tjré{plyt\éetdrlif“equivalent” amino
reference am no aci d sequence, preferred exanples

I nadiddd dHdrfiothe cxprebdomi “agnitdientrafias ence” seaqitemct®, indicate any amino
cert.ai di fications, npotably del eti on, .addition or

subits ﬂla@? dh Bsr sukptifuisdstor Gie Oinﬁ%ﬁ SUHEMER AR agds onthgut however
exiBBFRP thd Hob%?capgéﬁiitgs ot %édﬁegé]dtﬂﬂlgointfwgi& ind"8f ose specific
consecutrve or non-consecutive am ho aci ds,
subsinptlest dedinsd belewpr ef erred i n which the substituted

er o, sy ousRB R am by G Btge BARS SFiyEiet homology
t OwitAPhCahRoABMs FH WiiclRHedSrd dubstititdd@r BR 18RS Itst ditcBfhparative tests

for one of the structural am no acids w thout however
of biological activity between the various antibodies likely to be generated.

As a non-limiting example, table 1 below summarizes the possible substitutions
likely to be carried out without resulting in a significant modification of the biological
activity of the corresponding modified antibody; inverse substitutions are naturally

possible under the same conditions.



nodi fying the biological activities of the
correspondi ng anti bodi es and of those specific

wezaspbms3 def i ned bel ow. Equi val ent ami no aci dBCT/AP200B062760
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determ ned either on their structural honol ogy with
the am no acids for which they gre substituted or on
the results of conparative tests$s of biologica
activity between the various antibodies likely to be
generated. As a non-limting exanple, table 1 bel ow
sul@deilzes the possible substitutions likely to be
carried out wthout resulting in a significant

nodi fication of the biological activity of the

correspondi Og-igiRali fesi@tle ant 1 body; |1 nver se sqpstitddgn(OnS

are naturally possible under thelsane conditions Table

101t is known BMa{hbse skilled ih the art t¥eiGlyaPrhe

current state afrgtRg art the greatest vari abillystHis

(llength and compagNyi on) between|the six CDRs Gl found

al” The Three heggypghai n CDRs ang, nore particgharly,

a CDR-H3of t I@ &a?avy chai n nsequen[ I y, i VV| I |
be—evident—that |(|§ preferred—characteristic
t he ant i bod: es—g )1:3 1 v-ent Lon oF n'F nno nf r

derived compouSHe(9) functional {ragments, wi &s"“'
three CDRs of E(@Ibavy chain, ile t he CDRs 4Bded by

se¢quences SEQ IHNds. 2, 4 and 6] respecti vel yArgand

even nore prefefleqfially, the CDR correspondingaut o the

CDRH3 coded by 1ggqugnce SEQ ID No. 6. In a sqalvet

embodi nent, tnngﬁgfent Invention refates to qAﬂyrlne

alrtT quy, or Uﬁlfét! (,UnpUU”Ub [0) TU”(,II Undl E&gnents
of—sarne Another E othrent—of—the+nvention FSCI O0S€S
an—anti-body; o?h‘ezj deri-vedconppunds—or—funct WM'

f Lagnent s, anPrrPQ g alight chain conprisin
following threeSect®s: CDR- LI of the sequence @EOQYD No.
1lor of a sequdic€Inith at | east |80% preferabBar 85%

90% 95% and 98% (Wentity after optinmal alignnept vvith

sequence SEQ | Bypy) 1, CDR-L2 of [the sequencpheSﬁ%

No-—3 0T of @ Sgque(ice W th ar feast 80% pPreferan’y

859 —90% 95% and 98% T dentity after—optimat—arrgnment

wi th sequence SEQ ID No. 3; and CDR- L3 of the sequence

SEQ | D Nas knowh f thdss ekjliedde thd bh thit 1|netih6tcu&@ﬁb state of the art the
preferably 85% 90% 95% and 98% identity af

opgicAEpt ErinbHRerenaill e SupRAsHIo®) SEYCPbiNGSix §DR§H§ found at the three

heavy-chain CDRs and, more particularly, at CDR-H3 of this heavy chain.
Consequently, it will be evident that the preferred characteristic CDRs of the antibodies
of the invention, or of one of their derived compounds or functional fragments, will be
the three CDRs of the heavy chain, i.e., the CDRs coded by sequences SEQ ID Nos. 2, 4
and 6, respectively, and even more preferentially, the CDR corresponding to the CDR-
H3 coded by sequence SEQ ID No. 6.

In a specific embodiment, the present invention relates to a murine antibody, or
derived compounds or functional fragments of same.

Another embodiment of the invention discloses an antibody, or its derived
compounds or functional fragments, comprising a light chain comprising the following

three CDRs:



a heavy chain conprising the follow ng three CDRs:
CDR-H of the sequence SEQ ID No. 7 or of a sequence

wowdaos/oedoed east 80% preferably 85% 90% 95% apdir/BBH07/062760
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identity after optimal alignment with sequence SEQ ID

No. 7; CDR-H2 of the sequence %fl%Q ID No. 4 or of a

sequence with at |east 80% preferably 85% 90% 95%

and 98% identity after optinal alignnent with sequence

SEQ I D No. 4; and CDR H3 of the sequence SEQ ID No. 12

or CBR-k1 9 dwemeew 3 QiD Nsadtorggon, scanetfceveibll 3t 188%L0%, preferably

ent | fter. opt, mal L. gnment
el Sk REY RbPoSEelty FirioP i@ e snl s e SEQ 1D Mo 1.
t heDIRDEE RF kdscdiisfet m@ IRMNABtdrgdyseq@énca velar atviesht 80%, preferably
co ound or_ functional fragnment of same, conprising

{o Wai %%éﬂﬁb%%ulﬁ@tﬂﬁ ST OHE MAH Itnpﬂné@vﬂe@muence SEQ ID No. 3;

| of the sequence SEQ I D No. 8 or of a sequence

Wi at least 80%identity after optimal alignnent

Wi CDRSEB] o€ Itl(e&se&E@cb BBEWID Ho. 5 CR-ds2qodnct e tis &g uan 8%, preferably
é}h L ) a sequence V\Aa@\’g at | east 80%

i deni % %Pﬂ%ﬁ% gty plF ARGl g ahesduspes SEQ ID No. 5,
No,,4l0; and - CDR-L3 of the sequence SEQ ID No. 5 or

of a sequence with at |east 80% identity after opti mal

al a geaverwhamicompsisggeinc ®1IBEQ Y ﬂDrd‘chDﬁs and a heavy

i EORhR Beh a8 BN "o & SSgliehe e hiomy S0% preferably

| egst, SP%I7le Qﬁdl QS%Qa&ﬁﬁy %r'ogghlaﬁhl'l Ayit sE(ﬁhence SEB ID No. 7;

sequence SEQ | e sequence S
NoCDRtHg rof glfic @qgeq@eﬂ’ﬁ@lml‘im 4ar qf@a@ﬂu@@%wlﬁeﬁtlﬁ@y 80%, preferably

an%%()%%t 1-%%%}6? né ngs ennttltw %%‘ En]]\é: ngrltg&@qléence SEQ ID No. 4;

segience with at | east 80% identity after opti rral

aI| nment with sequence SEQ ID No. 6. According t
-HA &f Hhesr scanensaiSHERID Noné2 anef %@wm@ﬁe Wipat least 80%, preferably

| ”S’%tb 2 9?% dnﬁ%z%d/eﬁde}ﬁﬁg{r %9 %Hﬁh a %mﬁéﬁ'i‘%{ho ghence SEQ ID No.

fragnent’s, aracteri conprise
li ght chain sequence conprising the am no acid sequence

SEQ I D No. 13 or sequence with at t 80%
or of er bl 2BedET SAbRIIDS 5 Shireonven e igsen g tibody, or a derived

P LB SR, SRR e A s
following three CDRs:
- CDR-LI of the sequence SEQ ID No. 8 or of a sequence with at least 80% identity
after optimal alignment with sequence SEQ ID No. §;
- CDR-L2 of the sequence SEQ ID No. 10 or of a sequence with at least 80% identity
after optimal alignment with sequence SEQ ID No. 10; and
- CDR-L3 of the sequence SEQ ID No. 5 or of a sequence with at least 80% identity
after optimal alignment with sequence SEQ ID No. 5, and
a heavy chain comprising the following three CDRs:
- CDR-HI of the sequence SEQ ID No. 9 or of a sequence with at least 80% identity
after optimal alignment with sequence SEQ ID No. 9;
- CDR-H2 of the sequence SEQ ID No. 11 or of a sequence with at least 80% identity

after optimal alignment with sequence SEQ ID No. 11; and



the am no acid sequence SEQ ID No. 14 or a sequence
wth at | east 80% preferably 85% 90% 95% and 98%

W0 desslogs af t er optimal alignment with sequenceCBEE00D062760
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No. 14. It is also disclosed a humani zed anti body, or

a derived conpound or function34 fragnent of sane,

which is characterized in that ]t conprises a light

chai n sequence conprising the am no acid sequence SEQ

ID No. 17 or a sequence with at |l east 80%identity

af t EDRopiBi afethe atqugnerehEQUID: Nos 6 guefiesscPrDce Dithoat 1848t 80% identity

and.in t.hat it conprises a h ain sequence

conPeliRa ¢S R e RS PINED T o 38 or 19

or a SeAU&tﬂ@i@ﬁw'ot flilaindtR@sEmSQfmbateiid hirtigddyest @ptind@ltion, or its
alignnment with sequence SEQ ID No. 18 or 19, As seen )
abésreed cpeppwrdsiet itepetignaldragaoatse s ehgragieyizedbipbefrificomprises a light-

deri [ ' i -

oA AT AR LR D, AREELLER A IDT 5.7 seuence it
I nateladst 80%0, preférhisly @sPd, YOk, O6NpaidnIkss adentityneftdr @peimal alignment with
fragnments, is characterized in that said derived ..
cotFINERE RPN ok and i ﬁ@r HOPIEIes # hebpiiagy seguence comprising
Peﬂlte'a(tiﬁné Gafdf s%gﬁietfe@ Sﬁ@%(ﬂb N&. gr?\f 1 ethRhcd GAflat QORL g@%, preferably
in such a way as to preserve all or part of the

paBopPeYor BTG amidt980% idenopeafidreptiofl ahghmant twitl sequence SEQ ID No.
an&%body. One or nore sequences anong the six CDR

sequences described in the present invention can al so

be presgn{ aRH diLRs¥AE hHAHANIZBIERHQPH} b QefV @t &nfhound or functional
scaffolding. In this case, the profein sequence makes

i t frpgraentifesams, mddche bt dhatacperzed die thak ol eeroprifea\eohigls| ahain sequence
to_ the.folding.of the graft bl ing themt o
or s fherniBh kGl b R R P P ST gt teest s0%
Cettientidylafter aptReilsignishd WEH séquehdteSEQUDKNOVIS, Bt Bat it comprises
determ ne the type of protein scaffold on which to

gr aheavytchpmaseruiice compripag PREMEP; agidngapensmSHID No. 18 or 19 or a

or 910 A LAY s} BRLLESHAL N aiichmb APYRERACSEQ 1D N,

sel ected such sca st ne e great est
nubhdber 19f criteria as follows (Skerra A, J . Ml.
Recogn., 2000, 13:167-187): - good phyl ogenetic i
conser vabiseH 2boVen Hifh VAR -alsﬁéﬁgFeérfﬁl angt QreRqyngd qesiyed from an

T OfntfR@APRL BescA¥ed%AE AlvbagaPhy, NMWR spectroscopy or

any ot her technique known to a person skilled in the
art); More particularly, the antibody of the invention, or its derived compounds or

functional fragments, is characterized in that said derived compound consists of a
binding protein comprising a peptide scaffold on which is grafted at least one CDR in
such a way as to preserve all or part of the paratope recognition properties of the initial
antibody.

One or more sequences among the six CDR sequences described in the present
invention can also be present on the various immunoglobulin protein scaffolding. In this
case, the protein sequence makes it possible to recreate a peptide skeleton favorable to
the folding of the grafted CDRs, enabling them to preserve their paratope antigen-
recognition propertics.

Generally, a person skilled in the art knows how to determine the type of protein

scaffold on which to graft at least one of the CDRs arising from the original antibody.



- small size; - few or no post-transcriptiona
nodi fi cations; and/or - easy to produce, express and

w@osy2063The origin of such protein scaffol ds eemERP®)7/062760
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but is not limted to, the structures sel ected anong:
fibronectin and preferentlally'g bronectin type 1|1

domai n 10, lipocalin, antlcalln (Skerra A, J .

Bi ot echnol ., 2001, 74(4):257-75), protein Z ari sing
fromdomain B of protein A of Staphyl ococcus aureus,

t hMore Q@i?‘(lp‘ﬂialAy,dt ISpk@mm that e bensclecredpaigh echitodds usfundet the greatest

as_th r|n ea KohI 0
ot PR s FREp AR ahalhaob B st s ik
"| euci ne- o@& hﬁbgﬁkuc@aﬁmhhgo ntetratricopeptide
repeat”. F ds derived fromtoxins such as, for
exanpl ey tk@saVVﬁst Facohmsaye il oHBICturpdabt ©r qxamples by crystallography,
nmoHusks, e n
NO synt has el\cflmp%@go%%f glr %f&ﬂ%e{éﬁ%ﬁgﬁe EI?OJ@({ to'§ ngg&‘?gkﬂled in the
exanpl e, iapyno way limting, of such hybrid
constructlonf is the insertion of the CODR-H (heavy
chai n) of SERI&KEI CD4 anti body, nanely 13B8.2, in one
of t _he LOQ‘Q\% olr Ho ﬁ)gﬁ-tjr:aln%rl tﬁﬁalﬂﬁ%ﬁbﬁﬂ)‘n@%nﬁy&t ein thus
obt ai ned preserving the bi ndi ng properties as the
ori gi nat aasy toquiyducBes<petss ahd pBifgchem Bi ophys Res.

|C|o|mJgtn ry[lffzglgglﬁ 43&1}51505%% f‘rﬂa'a{fu}ﬁse a%?g "q@y isﬁéé\}gimfﬂqatpn he structures

of seddtt@Nirhongy SBLNB VIR ARErOARYy TbrORLti Rty JeN® dRRBS 10, lipocalin,
of neocarzinostatin (N caise et al, Proteln Sci ence,

20@1t10a1113(821§eﬂ28°821 Bottyhnodn260 s d4te: 2ﬁ%ﬂ%5|)omet¢m Zaswllng from domain
]%rgl[e]me % aP ﬁ’ya%?%%ggc%u%éugsth?&% %S oF Rrotems with a repeated

romo I SI rom

orhﬁtlﬂauchamst theo@ytkyritr edpesalikyhl bud/. rRNABeJZ(m &ol. 100, No. 4, 1700-
reqU|renent a person skilled in the art will selgct

at 11083s theonammorlor renept hdht s hapginetisihn repepa gt g “tetratricopeptide
bejng.known to be primarily responsible for the

spe |?|city of the antibody. The sel ection of one or

nor e r eSeffaihds @@R&di Bombioixaigssuch @&, dor seamplkj kdxéth fmom scorpions,

the art, who t hen choose table known
t ewﬁ?ﬁ Qe E\gsl ugs, gic., aﬁgé@spr@?#% praityises Of%m.@,nal NO synthase (PIN)

h&ﬂdé&éﬂ@ﬁkﬁﬁﬂlgspeCt of the present invention
ref 0

ates to a net for selecting a conmpound derived
f r om anAarkampldyinaeceay 1imgiltg; of kechi ybeidtcoostrucgans is the insertion of

ound beln hi_bi t I, vitro

O eSS RGAY P8 RBER 3L AL B ¥ bhorte ons
defnl viRd PEQITRIRU RidwC BIHAHS ;pﬁgelﬁ PePt dHENnSE Préehin®nhe same binding
which is grafted at | east one

properties as the original antibody (Bes et al., Biochem. Biophys. Res. Commun., 2006,

343(1), 334-344). On a purely illustrative basis, grafting the CDR-H3 (heavy chain) of

an anti-lysozyme VHH antibody on one of the loops of neocarzinostatin (Nicaise et al.,

Protein Science, 2004, 13(7):1882-1891) can also be mentioned.

Lastly, as described above, such peptide scaffolds can comprise from one to six

CDRs arising from the original antibody. Preferably, but not being a requirement, a

person skilled in the art will select at least one CDR from the heavy chain, the latter

being known to be primarily responsible for the specificity of the antibody. The

selection of one or more relevant CDRs is obvious to a person skilled in the art, who

will then choose suitable known techniques (Bes et al., FEBS letters 508, 2001, 67-74).



anti body CDR, characterized in that it conprises the
follow ng steps: a) the placing in contact in vitro of

wa2aenmpmend conposed of a peptide scaffold on MI/EP200%062760
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grafted at | east one anti body CDR with a biol ogi cal

sanpl e containing tunor cells aﬁl e to grow and under
conditions allow ng these cellsto grow, and b)

sel ection of said compound if said conpound is capable

of inhibiting the growth of these tunor cells, and '
char act &rs$pgeidici aspediatl thaiptesant inserstonorstateyr @f @ eebtiCPR{drsselecting a
sel ect ed ,anon he fol |.own XS, - the of. .

S ctned SRR B ol it et i dtiyed compound
80B6inP eIl shhihitag 90Vrro9%ald@ng 198 shcdasivitt ¥f Ainid@rcells and said
optimal alignment with sequence SE? ID No. 1, 8; - the
Coferpfed seoduayed OErISHENS . peptidg geaffold ajediidhcss afaftgd st least one
l e ) r . 9009 % % i tity

A R R TS

104) - tihe pEoRgOh cdaBUENOE OB kbmhoundcomipaded efjupepaie scaffold on
with at |east 80% preferably 85% 90%  95% and 98% . .

i d‘@h@ﬂ? ggﬁ?teérat gﬁaﬁﬁ RS an&bpgxﬁ Wiihthbiglagireh sampgeontpining tumor
NOcc1R able th %?%v@%ﬁ F‘lﬁde? COHEGTS aﬁ%?n{gDLh&% cells tof eroW; d @

sequence with at |[east 80% preferably 85% 90% 95%

anbl) 98%elabéint iof yaidompowypt iff el camipgmmkistcapdbido Smbibéirgethe growth
SE T%D No. 2, .7, 9; - the CDR of sequence SEQ | D No.

4,°4% e%‘?ﬁ“@%%ﬂ@enpe with at |east 80% preferably 85%

9084d SR¥acaRted@Venalend b Madioh8loraRYI CBR iabkdSeERhoNy e following
sequence SEQ ID No. 4, 11; and - the CDR of sequence

SECDR®: No. 6, 12 or a sequence with at |east 80%

preferably, 85%, 90% 95% 9 idde i1ty after .

opt i mal al)ﬁlleg ?rlr%Rn to? vs\n%(ilhengee gg@nﬁg ﬁ;toE ,:gDoR%_se%}ence with at least 80%,
12. Accor dipagfetaBlya8 P D&Y o8vnmdeost HeediRy AQ6r 6@imal alignment with
include in step aﬁ the placing in contact in vitro of

a conpoundcgusapt PERAY Mopledti de scaffold on which is
grafted_atyl epst t i ko % di A
to an evetr%hérmre ng%eu?{lceedgﬁggleﬁ%' ?h?g et 8%&%;83@% Hlcast 80%,
pepti de sgaéfbably 85%, 90%, 95% and 98% identity after optimal alignment with

sequence SEQ ID No. 3, 10;

- the CDR of sequence SEQ ID No. 5 or a sequence with at least 80%,
preferably 85%, 90%, 95% and 98% identity after optimal alignment with
sequence SEQ ID No. 5;

- the CDR of sequence SEQ ID No. 2, 7, 9 or a sequence with at least 80%,
preferably 85%, 90%, 95% and 98% identity after optimal alignment with
sequence SEQ ID No. 2,7, 9;

- the CDR of sequence SEQ ID No. 4, 11 or a sequence with at least 80%,
preferably 85%, 90%, 95% and 98% identity after optimal alignment with
sequence SEQ ID No. 4, 11; and

- the CDR of sequence SEQ ID No. 6, 12 or a sequence with at least 80%,
preferably 85%, 90%, 95% and 98% identity after optimal alignment with
sequence SEQ ID No. 6, 12.
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whose structures were nentioned above. Cbviously,
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structure known or obvious to a person skilled in the

art shoul d be considered as bei covered by the

protection conferred by the present patent

application. The present invention thus relates to an

anti body, or its derived conpounds or functiona

f r agmenfissordinartaetpeefcrredimode. t thamethnsl qaapnéldde moudif ol e placing in

Is_selected anpon roteins that are a) o

ph‘fﬁngagcz ﬁne¥z?rg &?ﬁf%ﬁﬁpyncg?o&}g}w P %dg Fcaﬁ%ﬁh op which is grafted at least
ar i é1ebitddraatibédy @R a wel | - known 3-D nol ecul ar

organi zation, d) of small size and/or1§%_co rising .

r egi onsAEAding 4¢ apEveraiofs pgfdieddeeda ofotisanethed. the peptide scaffold

RSN YN LR P EREEHER: g i

t hebavevention, or its derived conpounds or functiona

fragnents,. is characterized in that sajd. peptide
scaf f ol @byigusy) SE¥HRDIRY A 18 IPF PEY ddmiings iaﬁg gy opher structure

f DEQREELE Bovibiehs! ?&E(}Iﬁéﬂiﬁe& B RRCHLRI P& NS dEREBI Tbeing covered
10, lipocalin, anticalin, protein Z arising from
dobmihe pBotedtiqurané&irred Ayche Btespi phtestoapplisatanr eus,

e the. SRy i BREAR ARSI Bt BRAS oFicier g fompounds o
108incfbhal 4raghl @, Ich@mkicrib&e in ahaaee! %@tfd@ pRatfold ih8elected among

"l eucine-rich repeat"” and the "tetratricopeptide '

r epiotdints bat aricia) ppylogaicticalbhivbll peaserved, hendrobust argtditecture, c) with a
synthase (RIN). t her aspect of .the,invention . .

- CPSERE b Rne GRET SraSF I A2kt WGy SBKERLRP Ry saprisng regions
degifat thest addiried bMagletigasid/ euhaition witheut niveefyingability properties.
targets an anti body, or its derived conmpounds or ) )

f unct i oftefordinggifentrsciepdh cabodimensdthenantibady fj the invention, or its

fu .qn t cl.S.:sel g n . .
0l AT 5 A, O B EARTETE S, it e
or saaffpld riagsastedvhasmgha) fschfifflds hasidyeeiorh nbeasetth, preferentially

su as PEGyl ated fra nts,. Such functional fragnents

of ﬁ@l}%@%ﬁk 'iYBeéﬁoa%% i} R il dRRiE B @gngpdtom domain B of
fo t i \ TS3hd R i
CEPRITELE s RO Aitontt R ARERAIDAR » e ot
ansuchraagirefank o spedtd (Kohli df @/ NRSAB 2003, mcl ¢0&eb. By 1700-1705), the
chem cal, nodi fication,. such as the i tJ on of . vy e
pol asygﬁaa@]perﬁgeaél,};g%l ?eélalélﬁ-rgz rﬁBT:aS;elaﬂél ﬁlgeh e’%egratrlcopeptlde repeat” or iii)

gl yolid PRDHAS dfaRhrdnBE@ Fhedsd ragent s are referred
to as Fv-PEG scFv-PEG Fab-PEG F(ab')2-PEG and

Fab' - PESpother agpeci of dhponeantion ifohates 4 plos dwctional fragments of the
M GlRRD ALLPn aldhE
More particularly, the invention targets an antibody, or its derived compounds or
functional fragments, characterized in that said functional fragment is selected among
the fragments Fv, Fab, (Fab’),, Fab’, scFv, scFv-Fc¢ and diabodies, or any fragment
whose half-life has been increased such as PEGylated fragments.
Such functional fragments of the antibody according to the invention consist, for
example, of the fragments Fv, scFv (sc=simple chain), Fab, F(ab’),, Fab’, scFv-Fc or
diabodies, or any fragment whose half-life has been increased by chemical

modification, such as the addition of polyalkylene glycol such as polyethylene glycol



said fragnments possessing at | east one of the
characteristic CDRs of the invention which is notably
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partial, of the antibody fron1mhich it arises.

Preferably, said functional aﬁpents will conprise or

i nclude a partial sequence of t vari abl e heavy or

Il ight chain of the antibody from which they are

derived, said partial sequence being sufficient to

r e(BHEGylative) s(BE@yblteddfrngn@rpe e fefgrrad sast RePEAL isbbdEG, Fab-PEG,

suffi c nt . af
or EFRVEBRG 4o R RER I 880 i He igpmpresss or PLGA.
| easd frafhentobodsbingodt léa@ﬁoﬁﬁﬁﬂ th®Elyarf &t IUIIs bt the invention which
arises. Such a functjonal fragnent will contain at

| eligrotably; eapabhernd caeitiag, in preehsplappines activitygevenmartia, of the antibody
25 onsecutive amno acids of the sequence
ofﬁ?ﬁgmgé %%' y fromwhich it arises. Preferably,

t hese fBﬂ&fd:rahjyl,adalcf fuagticatal Sagntits béll odmpHe: dryipeladdy partial sequence

scF Fab, F(ab')2, F(ab'), Fv- Fc or di abodi es,
g‘r‘iled’éﬁé‘?lﬁlheﬁﬂ%%Bgétifglaéla‘?ét%B|aHHP‘?f’Q’ Goracviicl they agg derived, said
g%rgﬁ‘lt dched¥e fbregi? et Gt @¥afnSBb lshme A 9&%@% %}fé@lﬂc‘ﬁ%taﬁeﬁhe antibody

I'nventi fragnments of the ant
[ nfrennt wbithcianrikes obt aifficdnt affimtyhprefareblpodilesst equal to 1/100, more

descr.i s such as enzyne. di.gestion,
BIETRITG S DRR A it SRR SRR OB P BAFHGS: of t he

di sul figgnbs fquﬁ&labyragh@rmv&aﬁlcoﬁ@ﬁp@ctwa@,ﬂﬁvér BaidniciddOfbéferably 6, 7,
fragments can be al so obtai ned by reconbi nant genetics

t e&,hm ddeds,allser Kifosamsecatize painpogridskéf the dequenechef the tantibody from
B%hppgtlde synt hesi s by neans, for exanple, of
auW'natlc Beptlde synt hesi zers such as those sold by

Appl i edpBfedhis! ek, fukdtonallii@nhdhverill B ofahs &/ ptaFgekBy, Fab, F(ab’),,
the original murine antibody, nanmely an antibody

acB@Pdi BVt ehdiaberdies twhigh Semergliyhage rﬂilwanec@ﬁé@awagclﬁmty as the
g:]atnl{tg)gggr fl%%lwhflcrhat%g? RLe. %@%{}r %35 g8 e's%ttlgsaetntﬁf’i“ ﬁj%genéents of the

muri ne anti t conpri
a hntiplotde hﬁ" ﬁhe ahvanion ccaacheal oB‘eqmdnﬁmnSE@ dnBbbibies Hoscribed above by
a se ence with at ast. 80% referably 85% 90% 95@?
AnECgR9s Pty ?rgzyalﬂ@gesaﬁﬁ ki RERMEART RAPER. audbiehi g'cavage of

SERe! Bsi¥fide rid 5@§%yaclli@1"ﬁ‘ééﬂ FlRb AL TR, ﬂa rnents can be also

sequence SEQ | , Or a sequence wt t as
80%ta1pr:<éb¢ rabnpiBhdgereios tcolbtisersdl®gdoaan talpteysoafstéhed in the art or

o ey JIRET by b oD o SO e B e G g hesizers such s
amnse sl gy F§PUENBRSystems, ctc.

The invention also targets the original murine antibody, namely an antibody
according to the invention, or its derived compounds or functional fragments,
characterized in that said antibody is a murine antibody and in that it comprises a light-
chain of amino acid sequence SEQ ID No. 15, or a sequence with at least 80%,
preferably 85%, 90%, 95% and 98% identity after optimal alignment with sequence
SEQ ID No. 15, and a heavy-chain of amino acid sequence SEQ ID No. 16, or a
sequence with at least 80%, preferably 85%, 90%, 95% and 98% identity after optimal
alignment with sequence SEQ ID No. 16.

For more clarity, table 2 below summarizes the various amino acid sequences

corresponding to the antibody of the invention.
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corresponding to the anti body of the invention. Table 2

(wherein M.
WG p@sio6io63 aspect of the present
chimeric anti body,
functi onal
anti body al so conpri ses Iight-c%%

muri ne and Hu. humani zed) Anot her

i nvention rel aPE@EFEPHOA062760
or its derived conpounds or
characterjzed in that said

i n and heavy-chain

fragments,

const ant

het er ol ogous with the nouse,

not ably

man. Yet anot he

regi ons derived froman anti body of a species

r

spéalile 2 ¢ whengmchug 3 maatredbn rel ates to a
humani zed anti body, or |ts derlved conmpounds or
functional fragnents, characterized in that the
constant fegepr of the Iight-chain and the SEO ID
hed#ibed¥| p, deciinep fr oMeAtyahriant i bZLdy dright chain N%.
r .SpeC[IV“I y, tne ambdaor depd re [0]4] %ﬁR[L]le 1
gamma- 1, [ ganma- 2 pr—gatme=—4regron—Accor ﬁri‘u 3
anot her asggct, t he—pvention—+elatesto—a-pprihe
hybri dona| cafabPs 3L_secLeLLﬁ%_a_nnnaclnnéﬂm 3 body S
a¢cording|to the ipventi dRddt ably tlhehybri doma of 2
mirine origin filed with GDPR-HZ ench clenter for 4
m| cr oorgani sm cul t yres ( @WRAHFPast eur| I nstitute, 6
Paris, France) on July 6, 2006, under| nunieprl-13646. 1
Sai d nybg doma maf obtained by the ru3|on(9@Rq§gD/L 3
[ ni zed| m pl enocytesand cettsjof omeE|Sp
2 O'Ag 14 ||I§£CS}’§ The—ronoctona aiﬂtim:y, tlg'é] iL ;
referred to as 6F4—or it ved conpounds or
f nct| onal fragnents, thQQRrle zed iln that said 4
a gﬂy s secreted by tHaRtNbri dome filed with the 12
July 4, 2006, under nunber 1-[3646,CIdRMilously| 8
forns part of the present invention. [The arbRlagdy of 10
the inventi oRatk SO conpri ses chimericl or hupyriyxzed 5
anti bodi es. A chingric aQﬁbﬁQ@V S Oone containing a 9
natural variabl e I‘-'gl O HR]] 2t_.||<:t| mand —teavy —chai ) 11
derived from an anpbedy HreR—Sspeetes—h
conmbi nati enp—wi-th const anfcbgr_llﬁnc of the |light chain 6
and the heavy chaip of an antibody of uq\@gg(ao]@d‘iomam 13
het er ol ogbus to sal d Mivewmiablselonesen The anti bodies, lor 14
chimeric tragnents|of sanme, can be prlepar &th. bytigsi ng 15
the techniques of [econbinashtigeneticls. For exanpl e, 16
the chineric anti bpdy coul'd be producggq, RyiriahedoRdin 17
reconmbi nant DNA CO”Hﬂ'QﬁﬂSb@kﬂﬁﬁfﬁ&ﬁr and a Sequence 18
codi ng for the var ﬁU' > ‘rél D101 "I|O||||uuu||
brochonal—antibody S LR .vuutpgg rotably—rurnel 19

and a sequence coding for the human antlbody const ant
regi on. ARo®Bi §RLIfR aspect of the present invention relates to a chimeric antibody,

or its derived compounds or functional fragments, characterized in that said antibody
also comprises light-chain and heavy-chain constant regions derived from an antibody
of a species heterologous with the mouse, notably man.

Yet another specific aspect of the present invention relates to a humanized
antibody, or its derived compounds or functional fragments, characterized in that the
constant regions of the light-chain and the heavy-chain derived from human antibody
are, respectively, the lambda or kappa region and the gamma-1, gamma-2 or gamma-4
region.

According to another aspect, the invention relates to a murine hybridoma

capable of secreting a monoclonal antibody according to the invention, notably the
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reconbi nant gene could be, for exanple, a nouse-human
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determ ned by the variable region derived fromthe

murine DNA and its isotype deterJn ned by the constant

regi on derived from human DNA. Refer to Verhoeyn et

al . (BioEssays, 8:74, 1988) for nethods for preparing
chinmeric antibodies. "Humani zed anti bodi es” neans an
anhylyisigpat efamution oaigins [iCORY itk gho Heengk racriet férr migraerganism cultures

At EoR P TRATER R ot AR shodoybiry-s64c. said

hupgbtidefial waditesined by addidib®Bf BEBNE ifnuhixed sked gfl@dcytes and cells
segnent residues (called FR) can be nodified to

pr ekée wyelsimmbmg G\ Iilings( Jones et al. , Nature,

321: 522 : : Lence. -

230: 153175 0ROt AHERIBENER Bl p oPRENGRS derived compounds or
33Rin3AGnaB Zragmt BB S¢harddaaided rim il o2 adidaantibboy isesecafied bye the hybridoma
i nyention or_fragnments of sane can be prepared b

t oSS G Gy Hed00Br ST PVIBERTi I oo i quspsfais part of the
asSyf Ok R%AAR €, those described in the docunments

sihger et al., J . Imun., 150:2844-2857, 1992:

Mount ai Fhedntdody Bf theetentibn alGe nemprignghinRaic. qr humanized antibodies.
L T 002 AT, B8 S S STRINELWin ram s
Pr gdQ% (cBSin§ Qrivdetdm Uf AnliBodyBSMiOgserl §peeleY iiMBomBindfidd Rith constant
di agndoses or preventive and/or therapeutic treatnent

i nrogiops of thenleght Ishatareind dld beavy ebhini afuesintiaddyoo knspagias dicterologous
ac%graic, n Snké IeII%d in the art, such as, for exanple, the

" gr%?’?l rPgp techni que described by PDL in patents

EP 0 45%he6dtibddRs0 o BRInHQ, froddthdhtO30 sakkd, cakPbeOprlephre®47 using the
or US 5,530,101, US 6, 180,370, US 5,585, 089 and US

5, Bomigees. oluseatbEmns wneFs, Gan cxpmplegghe phimeric antibody could be
5, 2 4 I it .
acfiR e o e Mdorittu N Shuiing o Fimoldh and g scquence coding
anfor ibd vesabde rjistgof & aonhieammonodo@aitanbibeldyest the invention, notably
descr.i bed above. Mre particularly, the humanization .
mefHEAcf 8 # nedusrac sodipg dory theshuma prtpadyiGongfantaiogionn A chimeric
eXQﬂTHJoﬁ? agtfo‘?‘&‘iq% % ftl%rin@%}ﬁioln' (%laEd ﬁg AnDeAMYreEQAb RSNt gene could be, for
respectively. Tn a preferred manner, constant regions

of exanepl¢,i aghvuscHainmnashametaetheesaegfichaohthaesntibedy beiogndetermined by

PR B2 8y f RS el 1R ARG 0B by e
Z g%t??’%agﬁggicﬁpdérﬁf%@ Ry REmbR DI RESPIY WerHo8{d er AN (BioEssays, 8:74,
1988) for methods for preparing chimeric antibodies.

“Humanized antibodies” means an antibody that contains CDR regions derived
from an antibody of nonhuman origin, the other parts of the antibody molecule being
derived from one (or several) human antibodies. In addition, some of the skeleton
segment residues (called FR) can be modified to preserve binding affinity (Jones et al.,
Nature, 321:522-525, 1986; Verhoeyen et al., Science, 239:1534-1536, 1988;
Riechmann et al., Nature, 332:323-327, 1988).

The humanized antibodies of the invention or fragments of same can be prepared

by techniques known to a person skilled in the art (such as, for example, those described

in the documents Singer et al., J. Immun., 150:2844-2857, 1992; Mountain et al.,
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cytotoxicity (CDC). In another aspect of the

I nvention, the applicant has also identified the
antigen recogni zed by the anti body according to the
i nvention. The nmethod used to acconplish this is

described in detail in exanple 4 below. JAMAis a
mehipteoheolpConeti EnpeRongl hifr 183, 1398 mmdrBrblgihgibuler al., Bio/Technology,

MNP ]
JAMvb BN ¥ FiDBRIiASRScSSEYFlcdént VR IHAEI0F  thérBsdutidi tR@trh & in vivo. Other

JAMA JAMB, JAMC, A33 and A34 proteins. Anong the
neieyzasonttechniags. faksgi knpwn Jagiparsaa skillpd imthg geis guch as, for example,

hopml. A ) r OXi
MO 09 A Al o R IO 03800, £ 0 o200
Wi ER (t 9385 €27, VEP Pr56b6 eidsor USS F30prodt €isn6,180,a76,0U8 &, 3850089 and US

JAMA FlI IR FI | receptor, JAMI, JAM 1, PAM| or

CD3523: 74nalP S8HBENE089-0F her SAMAR P d&iPdar K871y can also be
by.itdye | ength of the extracellular region were

identified: - isoforma : 299 am no acids (SEQ I D No.

61) - i shif akdmidn, the2B9emtmnndsamlatss (OSEMdnixelmntibddics Theng from the

nucl eot | equences of the two isoforns are
reW@E%ﬁ%ﬁ?ﬂ’%ﬁg;éﬁS@%@i P90, 62 for isoforma and SEQ

ID No. Rtbrd ?arﬁbﬁ@ﬁ_@,rtﬂé Rumdfi8atPmah&héd RorRRESIELE DAY MEdescribed in
surface of the human cells has a si ngl‘e pol ypepti de

c heétail v examatesiZrandakckor thel light and bearvy ghdingl seseetivedy.

singl e transnpenbr ane donai 21 .am aci and .
N-t er i f.r?ai‘ Rt ra?onrs{e%‘élf GRS ﬁlﬁgé%%n and'the heavy-chain

" | @erlvicl €rorfl @b Sntibodiytafe, Fagpcativdy, Ghy Gathde @k ikeppaSiridethe gamma-1,
an Asn residue in position 185 for isoforma and 145
f ogaBa 2ot gapmagh il di sul fi de bridges, one between

Qys 1 esjdyg Med0 %ok Bsgolink 9 ¢ M Q) dqpgh N itional
and one nbetﬁle%ﬁb(?g%ie ugg E{Ptso ?@g adr?kdlgg}}le %ptehegge’coaﬁld additiona
| gclchoanadristic Thie thar esdbwly of té hexhibito céttoadehdtivhar such as antibody-
I g-1ike domai ps was confirned by crystal] ography "
(KR cllulr ,CY%W,C“SEI%BC?C). ingiot) Somplsanl dppealantgeyiotoxicity
al CI?@?& Proc. Natl. Acad. Sci. USA, 100:5366-5371).
% wo donmi ns are connected by a tripeptide |inker
( seqyenhleanmhér [ag@cet 0P He, inversfonr theA)ppliFine des stspudeniifigt the antigen
st %Je%logﬁqlzeadl bsyothe antibody according to the invention.
The method used to accomplish this is described in detail in example 4 below.
JAM-A is a membrane protein belonging to the immunoglobulin superfamily
(IgSF), in which it belongs to the junctional adhesion molecule (JAM) family. In man,
the JAM family comprises several members, including the JAM-A, JAM-B, JAM-C,
A33 and A34 proteins. Among the members of the JAM family, JAM-A has the highest
homology with JAM-B and JAM-C, approximately 35% sequence identity in amino
acids and 45% similarity with these two proteins. JAM-A protein is also called JAM A,
F11R, F11 receptor, JAM-1, JAM 1, PAM-1 or CD321.
Two isoforms of the JAM-A precursor differing by the length of the

extracellular region were identified:

-isoforma: 299 amino acids (SEQ ID No. 61)



confirmed the inplication of JAMA in honophilic
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reconbi nant form and capabl e of form ng honodiners in

sol ution (Bazzoni et al, 2000, . Biol. Chem

275: 30970-30976) also nade it possible to identify the
am no acids involved in these interactions: Arg 59,

Gu 61, Lys 63, Leu 72, Tyr 75, Met 110, Gu 114, Tyr

119 and- Sformd1. 2¥ening peids (0 WEJC{ 59) 61] |s

relativ rved vvlth the JA

DA, - B RS et Tt (e PaMrr b Yptoiiia Vien SEQ 1D No.
o2 forfigiforomesd SEQ 1DoNs®4 fonisofeesiy. ewa et al, 2001,

EMBO J . 16:4391-4398 In epithelial and endot heli al )
celI's, Shptaincxntpsied on giemairiaee ehiefugisn cpiliasizoviagle polypeptide
(L{ﬂHmF tVVlﬂ‘J an %thepc’ellthar CC{‘:e!rﬂuné? 'domailnl?ﬁl %gg% %é’[')h?srdl)embﬁh% domain (21
cytoplasmc region contains a t omain in

t hem{Gotaeidsy) aal arpN&eﬂrm@zﬂ eé;arewulam eegﬂﬂ/cdrﬂeﬁﬁmg(ﬁ@]) ;‘Ig-like” domains.

isoforma, which is responsible for the interactiaqn %f .
JAM A wWAN- 4 B - %ly@%g@itlpe S| 3P rgedusoRinesisign Af for isoform a

t h?ncf légjhforhééwﬂ BOnddheQ; dﬁﬂ’ﬁ'&@ﬂ)ﬁﬂ%& cﬁie%&ﬁ'@s@esﬁﬁ&%O and 109
as AF-6, MJPP- I PAR- 3 net et al, "2000,

) Bl thb Ig Ehenm,nalmaiﬂ 917(9912371%‘8eeﬂ tesilduest Cyl ],532&@16]212Jn the second Ig
Cell Biol, 154:491-498; Hamazaki et al, 2002, J .
Bi 8PM4Bhem , 277:455-461). Mirine antibodies directed

agai nst TheréRAEOR [ thd 1tlvo1%§ilradenuralr \q%ohken d8ARE was confirmed by
formati on, so-called J3F. 1 I .4 anti bodi es, are

caﬁi”e{btla gﬂip yntikgriticivagert 8 i ARFSa el a
Bogsaphiyn ik &l QO@MEMI%@ Jza1t6|4:3f91cﬁ398 R¥ L., 2003,
lﬁ)ae %\ téci,ggngk E&? 5%&(;% ﬂﬁes a{wrl ornanli]s e\llrletcrognected by a

27&1p%§t2&4hﬂ@2Q26queﬂe%WBV| noereh sisylok ANTE@Ed Br@idl studies also
and is involved in the mgration of endothelial cells

onCQﬂ firmgm e |1mph¢4t@armf HiMrivt I@ghqrnomlafs itpgaptkongnen the cell surface
1 tjJ
ant I%Blvé%o ?}ﬁ:‘eﬁtraegﬁhltah 0N, 'gh?s 4 ré Qt)oduébe'a 1n ‘rog\él'o‘é‘%)mant form and

I'n arfe man an anti-av
antdpabldyof forhiii thentoldémers gh adoilwivno(Banetot éredi ,a2000el )l Biol. Chem.

an t he angi ogenesi s induced by bFG- in vitro (Naik .
52%!3%0 %}93%551 Isq gpds ibeosz%% idezaly; BE MR ﬁ‘éﬁ? ﬁgo?ved in these

pafn%@@éfﬁ)ngveﬁ\%(% RS, @y@ %3' Neghdl Oﬂl;l'e'}' 5 %etclgl(())log}lu W Tyr 119 and

ki nases, Pl 3-kinase and C (Nai K et Naik
CeGIlu $21.. Thel trfpepdde RYT; [39a6ld istrelatively 2008 rvdd wablin the JAM family

Qosrvﬁélgllé Bﬁﬁl? Ifoﬁ’z%héa(gkérﬁooshtu?ek@%%@%%l gBOtlf for homodimer

exa&&a&&dm&m&a%yﬁ 901 Im@pmmsmmegg)" ophi |'s and
platelets (Wllianms et al 99, M. Inmunol, 36:1

175- 1 1Beypithgliaiand ;@ndwtéﬁ:lnal wglés HA%@ets mainkyi faumq/m the tight junctions
| dgnt i I ale %066 2k i3 ﬁ tﬁgdzll“he c%top aker(I)lgcyr’eglon contains a type Il

e
an |1%ody ’capabl e og [ vat |
PDZ domain in the C- terrnlnal position (sequence FLV [298-300], isoform a, which is

responsible for the interaction of JAM-A with various cytosolic proteins associated with
the tight junction, also containing a PDZ domain, such as ZO-1, AF-6, MUPP-1 and
PAR-3 (Ebnet et al., 2000, J. Biol. Chem., 275:27979-27988; Itoh et al., 2001, J. Cell
Biol., 154:491-498; Hamazaki et al., 2002, J. Biol. Chem., 277:455-461). Murine
antibodies directed against the region [111-123] involved in dimer formation, so-called

J3F.1 and J10.4 antibodies, are capable of inhibiting the homodimerization of JAM-A



pl atel ets and inducing their aggregation (Naik et al.,
1995, Biochem J., 310:155-162; Sobocka et al., 2000,

w@Bk@eds2085: 2600- 2609) . Pepti des [28-60] and [ 97e1/8P3007/062760
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belong to the FI | antibody epitope and are invol ved

in platelet activation and aggre%%gatl on phenonena and

i n honodi neri zati on (Babi nska , 2002, Thronb.

Haenost., 87:712-721). Rat antibody BVI | , directed

agai nst the murine formof JAMA inhibits the

t r anks therrdouyerhétin of @paﬂmutbdwéfbarrmnacy)ztecs (Mandglk efoa/ard®04, J. Biol.

|vo et al., 1999, J . Exp. Med.

efg?s%g’ﬁé%%\ﬁ?@%?gr mann and col | eagues (2002, Nat ur e
|nmJn0| JAM3Alﬁlleri§t§)wﬁ1|ﬂ01%@nhh@$[333&MASV\i@Sol&edl|1ﬁaﬂfé ﬁflgratlon of
(XL or LFA-1 (Iynphocyte functionassociated ant]

i nensdgtholial gillscay Vléroaeﬁémekls%%@%ult@gﬁmr@&pdh@d( gyl %alk 2005, J. Cell
an?%lﬂlﬁ‘? 9:5@ 'Z{@J? %ﬁﬂ%{}i 'Angnttﬂgb% 13%9%8&? Iﬂﬁ%%er as an anti-owf;

Tammatory response and |s require
di apiddg, hibits rthg magnaaan off elneoﬂhelmltceﬂs tand tthe asdidbgenesis induced by
' n{l,.E anmat i on, Vi a

1? %ﬂe econd | %-I i ke donain, .
GF brpue [k 16 ah PG Biloothd 0 PAAR b HiloNiHBPYy i haling pathways
m grAt &é?ﬂor%&aﬂéd'M%‘dQ&Mﬁﬁ%e@@dmﬁd&B&' Ipg3 4B f%ﬂ@@kc (Naik et

et al., Nat ur e | nmunol 51-158), and
pl Ny, aﬁﬂi ﬂp@elt aat, 116149044991 Nelkreeém‘ uIQ(}iSBBﬂoodf 102:2108-2114; Naik et

| Sl Y5 R ik e Tt s L SR i ren. M A

is i ndeEQMaArl@%%Qte‘%;)re@iedrlﬁ%d)ﬁd@tes Vl'yh%@%dése%ﬁ@t?@k@ﬂs &nd platelets
for certain types of encephalitis by neans of

| ntWihams kg a(m 1999at1\t1@1c ngnmbriﬁ &115-5188).BRkVioh motem was however

2o G 4 e (T AR P or s
ahpla‘%&@ﬁ and induBingl theifPagiregat OAGNAEA 34a/48494) Blo-Eﬁerﬁal €310:155-162;
none of t he anti bodi es nenti oned above direc

agteheska ehal niiilh Blendm 8 1209%9000 ke Xeptirics [a%@plz F“@(_iy [977109] belong to
vi #Q FPP%HUJF&R/S 681@(; { 4P rar@cfltl\%o\ﬂiédéll_hn ?%Qe@?%ﬂé\pa?lg{rl re}%hrd aggregation

are used only~-as Search t 00
ar phenbhiene dngl M @emmdmaaerizandm qBabinslanter tain200antTihbady. Haemost.,
in vitro and in vivo. According to a specific
% 7?—]‘1)e anti body of the invention, or its derived

Conpounﬂét é}{tlbfngcﬁ\V on Qineétre&gl'g%ﬁlﬁtsthe'rﬁuﬁﬁkaﬁﬁﬁlt &F !l!;F«ﬁA' hhibits the
that it s capabl specificcally binding to

pr Umsl-andomhdrrdlgmglomm fioenokptgh irshizm e e b lQDel Maschlo et al., 1999,
e ot ARS8 SEULEEL) cA°SRG R R0 g
deB.‘l‘SF—dSS) showed that JAM-A was a ligand of o, or LFA-1 (lymphocyte function-
associated antigen 1) integrin, which is overexpressed in response to certain chemokines
during the development of an anti-inflammatory response and is required for the
diapedesis or migration of leukocytes to the site of inflammation. JAM-A, via the
second Ig-like domain, contributes to the adhesion and trans-endothelial migration of T
lymphocytes and neutrophils (Ostermann et al., 2002, Nature Immunol., 3:151-158),
and thus plays an important role in the recruitment of leukocytes to the site of
inflammation.
JAM-A protein is also implicated in viral infection phenomena. JAM-A is
indeed a receptor of reovirus, viruses responsible for certain types of encephalitis by

means of interacting with attachment protein 1 (Barton ef al., 2001, Cell 104:441-451).



conmpounds or functional fragnments, is characterized in
that it exhibits a KD for JAM A between roughly 1 nM

wanahsneghly 1 pM Mre preferably, said KD f opCTORRN0AT/062760
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i's between roughly 10 pMand roughly 40 pM The

expression "KD' refers to the SSOCI ation constant of

a given anti bodyantl gen conpl e with KO consisting of

the "of f rate” constant for the dissociation of the

anti body fromthe antibody-antigen conplex and KOn
coAQtLéAMn@ apfibodheJ 14 énhibits thei indinpef aenvityedy JBiMrds (Forrest ez al.,

20@62 %gfl] gﬁeﬁggélgﬁgéggﬁ g?Qt hi, E)/Elessln?l i nvention

r el at esTé Qad) nbO lod e antitsdd@isCmaidheg BbAE Uatdté@dgaifst the human
that it is selected anpng the foll ow ng_ nucleic acids

(i feemuefi HMahypxbibgerstriay & yenempeh ksyantitugpr gotiniiel speh antibodies
ac 0 d

o PR Mo 19L AIhERLAREDA BEREISLDENR:tck of an
fumttumﬁﬁzlmtfbbdgﬁﬁmeSn vhjo andnuehel ¢ aci d conpl ementary

to a nucl ei 8i11aci d as defined i a_nucleic.acid

of at |e6%¥ding Ryt RN ‘dé@i’e(%’aﬁg%laéﬁb‘? Yh9bthedinyppgpn, or its derived
?Eg&ﬁgéﬂnggky ﬁﬁltcflbﬁhg %mg%dfstdh%étei‘iﬂzédqm%aﬂ it ?s%ag%l@ o‘?fspemﬁcally

nucleic a sequences SE
1 bindinigtth JAMVsdcpretroe(anédrhingtto ﬂeaEnghSlﬁ)&’@mpmcédtmreaﬂugctlonal Adhesion
90%,,95% and 98% identity after optimal
K{? IR ki t h sequence SEQ ID Nos. 20 to 31; and d) a

nUC| ei CAB&Ir8ingfto atilll #d8er 1§t h& iR sTaRakh®nlbn, or its derived
hybri di zi ng under highly stringent conditions with at

| e@mlpqmés pi @mtctl@rtﬂéuflﬁgmﬁntﬁu@lcaar@ctanmﬂi lyethfueh@@l@@@ Kp for JAM-A

32 d/ h h
s ea gﬁ%gr%@%l an Mo t e %Eamr%p{ehera{)lge aalgﬁ%% for JAM-A is

W bdtwaén torgBly 1&Wlaﬂ@mugh},y zﬁ)‘lmr opti mal alignment
wi th sequence SEQ ID No. 32 or 36 and/or 33, 37 or 38,

Tabl e 3 %PW@MD sefershie (hgrdissgsiation: [capttinicof @ given antibody-
A BHERE BRI KPR GBI, P §H Pt P EEAELO Deqnstant for the

! ndlisd;aeiiamioa(dfdhs elmlmalgefrqm tio hiytitwellyeatigaelomplex and K, consisting of

"ol i cl eat.i de" epti de sequence" and
« il 6t lf.a&é?vfgelw@n% Odwéfeﬁ e SRUBANGSBI Y- Pl n@99, J.Mol.Biol,,

pr esepds-descri ption, mean a preci se sequence of
nucl eoti des, nodifi ed or not, defining a fragnent or a
regi on Af navehuspeit ofathi dypresent invention relates to an isolated nucleic acid

characterized in that it is selected among the following nucleic acids (including any
degenerate genetic code):

a) a nucleic acid, DNA or RNA, coding for an antibody according to the
invention, or one of its derived compounds or functional fragments;

b) a nucleic acid complementary to a nucleic acid as defined in a);

¢) a nucleic acid of at least 18 nucleotides capable of hybridizing under highly
stringent conditions with at least one of the CDRs of nucleic acid sequences SEQ ID
Nos. 20 to 31 or with a sequence with at least 80%, preferably 85%, 90%, 95% and
98%, identity after optimal alignment with sequence SEQ ID Nos. 20 to 31; and

d) a nucleic acid of at least 18 nucleotides capable of hybridizing under highly
stringent conditions with at least the light chain of nucleic acid sequence SEQ ID

No. 32 or 36 and/or the heavy chain of nucleic acid sequence SEQ ID No. 33, 37 or 38,



10

cont ai ni ng unnat ur al

nucl eotides or n

ot, and being

ei ther a doubl e-strand DNA, a singlestrand DNA or
WO e@s®6206pt | on products of said DNAs. It shoul dpel/EP2008062760

i ncl uded here that

relate to nucl eoti de sequences
envi ronment, i
sequences of the present
.e.,

chr onosonal

and/or purified, i

i nvent

4# t he

a n

t he present
.e.,

they were sanp

i on does not
i r natural
atural state.

led directly or

The
i nventi on have been i sol at ed

i noll wéthtd yequene eitamplleash§l’a idopity afieeoptimal dlignmmasntwvith sequence

ot POTDSE

r 'apﬁy nodi fi

I
§h6%§%§&58§b Yetonmbi nant

ed. Isol ated
genetics, by

means, Telc eXasRle surfmahast theeldridus MucRbtid B&fhichdes concerning the

chem cal
" N fheidy of
at
opti mal

nuchlde 8 sequences exhi biti ng,
ref erence nucl ei ¢ sequence,

| east 80% preferably 85%
alignnment with a preferred sequence”

90% 95

with re

synt hesi s should al so be nenti oned here.
JeYf@E8n.exhi biti ng a percentage identity of

% and 98% afte
nmeans
spect to the

as, in particular, a deletion, a truncation, an

r

certain nodifications such

e acpR e[ C_fusion and/or 3 supbstitariomn, SEQ ID
NG Belipg 7 <f cHebly ehaese o e dogedvis | no.
sequence d to(?ﬁgﬂj' 20
on of the genetic code, or rnnpl@?rgrlfzarity 22
themaPe| | i kely to hybridize spedPRiléal |y 24
ref erence| sequendeR;Hbref erabl y under highlly 21
condi tiops, not@bRyH2 hose defi ned bel ow. 23
i on undef hi ghlgypgripi ngent [condi tions neans >3
TTons refared to tenperature anOCIBRIﬂLC 20
are sel e(k:) ed—i mostch & way tildE tOSE ow 25
ar MG N agmant e, On - p el sCOR-L3 2
ve basis i 1 nt _conditions lof 26
i i zation step fd¥DRHE purposie of defining the 23
pol ynucl epti de fragments (@@Rdid3 bed above are 27
agvaftdgepuslTy as fol l ows. DNA- DNA or| DNA-GRDR-LI 28
hybridi zation is carried out 1n tWo S{tepS:CPRIL2 29
prehybri di zagi af 4z2Cfor three nours i Hgsphate
buf f er (2) %%)%H 7 5) b\i“ﬁ‘ﬁlﬂl“li Ag—5XSSE (l AN ﬁ: gg
correspongls to a splutien-—o6f 15 M-NaG—+0-015M
spdiumcitrate), 50%for ﬁnDrR?l‘lz 7% sodium dodecy! 31
slil fate (6DS). 10X Denhar®Rd13 506 dexitran sulfate and 25
1% sal non|sperm DNA; (2) primary hybriMizatiable doprairg) 32
hours at @ tenperaj urdudepabdidognaan tlhe | ength of the 33
probe (i.e.: 42C fpr a probe >100 Mu. entire 34
Mu. entire 35
Hu. variable domain 36
Hu. variable domain (V1) 37
Hu. variable domain (V2) 38

The terms ‘“nucleic acid”, “nucleic sequence”, “nucleic acid sequence”,

“polynucleotide”,

“oligonucleotide”,

“polynucleotide sequence”

and

“nucleotide

sequence”, used interchangeably in the present description, mean a precise sequence of

nucleotides, modified or not, defining a fragment or a region of a nucleic acid,

containing unnatural nucleotides or not, and being either a double-strand DNA, a single-

strand DNA or transcription products of said DNAs.




nucl eotides in length) foll owed by two 20-m nute
washi ngs at 200C in 2X SSC + 2% SDS, one 20-m nute

woreBiosapeat 200C in 0.1X SSC + 0. 1% SDS. The | BGSI/EP2007/062760
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washing is carried out in 0.1X SSC + 0.1% SDS for 30

m nutes at 600C for a probe >1 nucl eotides in

I ength. The highly stringent hybridization conditions

descri bed above fora pol ynucl eotide of defined size

can be adapted by a person skilled in the art for

| onger Wrshehidraley belinglodest hetst thalethe presast ditvegtion doke not relate to

procedur.es descri.bed .in Sanmbrook, et al. (Mlecul ar

ol %%ﬁ?%ogl:de SCqUEBESS alpgtﬁg}r H%tmflé|c¥1ro&qsam%b?1pﬁrggmgp‘rb §g-» i a natural state.
Latpe 8¢qichéesXfdthe GirédeNinv@Aibl) havENBech NV@Biel G d@r SArrified, i.c., they
relates to a vector conprising anucleic acid as ) )
dewere yawlehhdiresslyi ofvingirecsly. formxampleebit B sePhothak|epvironment having

t ay get ing: and/ ar:-expr ' 1 0 t . coN{ ai .
L SR SR AR B0 RLURILTSSRLRTAAEE Ay PRt Reombinn
I nyanrticy by prehe rfabeyangd) odihostek Bsrenbbtaired bl chbiaal $ymehesis should
expressi on and/or the secretion of nucleotide

setldeReBeniioned hstsen host cell. The vector thus nust

cont ai Ny, ke BfRheest HBRHIRE b QBrckatd hﬁﬂl S least 80%, preferably

d Pcfe
term nation signhals, as mé@% S SUI%ab e transcription
r e§floadd%n 9 Boaind8 %) afterugitinied aliphrecitovitle anmefietrad meqlience” means

oV e E A BeviE HOUEE T o SBrOE GRS fetce, certain

t r pRdifRbEchsPueh @k Nin PE&RarY 8rdcRi¥Dneh @AMBItHNALE cxtension, a chimeric
sel ected and optim zed by a person skilled in the art

acBoiog sng/aron silstingion, sethblyugmgtual-direferibly, ghessoyre sequeaces which

nucl I de sequences .can be inserted in g
CeradEtbl R AFPAROER G R0 fediR 0 B ke i tpipe relord
I niheAfegther@ionest Mk Seeétid bileC bPSEMpRakhtariby SdueRsh kg are likely to
are prepared by nethods tépically used by a ggrson ) )
skhylirisize spegifisally vithnthetrpterenss srquongese PsHe@blyapndse highly stringent

in&%%%gﬁﬁﬁ%%?ﬁypﬁ“éH&%?Bh%kRQSt by standard net hods

suc ecti on, ectroporation, heat shock or
chenm caHybmdibads. unbbehighist wrisgeat eonditirnsaxcanplttest conditions related to

vectors of plasmd or viral origin. They are used to .
{ v GHPEBHHF HOS 10T e FIrengtih ais gl tor gn o W tha &%gl% gybridization

16, %Ly SRSy I DR, A OT, o s

a iestrgiveabastestbe i thghdyi stringrat moedi¢ints iofivibathybnidiZzihen step for the

ggﬁépé% (!?fcgez'ngpg}bg:}péeplé) o %E@?}H? ?ﬁgl%rer?tlé %egc?%ieg aBove are advantageously
as follows.

DNA-DNA or DNA-RNA hybridization is carried out in two steps: (1)
prehybridization at 42°C for three hours in phosphate buffer (20 mM, pH 7.5)
containing 5X SSC (1X SSC corresponds to a solution of 0.15 M NaCl + 0.015 M
sodium citrate), 50% formamide, 7% sodium dodecyl sulfate (SDS), 10X Denhardt’s,
5% dextran sulfate and 1% salmon sperm DNA; (2) primary hybridization for 20 hours
at a temperature depending on the length of the probe (i.e.: 42°C for a probe >100
nucleotides in length) followed by two 20-minute washings at 20°C in 2X SSC + 2%
SDS, one 20-minute washing at 20°C in 0.1X SSC + 0.1% SDS. The last washing is
carried out in 0.1X SSC + 0.1% SDS for 30 minutes at 60°C for a probe >100

nucleotides in length. The highly stringent hybridization conditions described above for



bacterial cells, for exanple, but also yeast cells or
animal cells, notably mammal cells. Insect or plant

wa@edlBmemwan al so be used. The inventi on al so r ePEL/EBB200D062760
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animal s, other than man, that have a transforned cel
according to the invention. Another aspect of the

invention relates to a nethod for the production of an

anti body according to the invention, or one of its

functional fragnents, characterized in that said

rretl h@ldnu@ﬂqtrdesésieﬁh@i $ied Cm\bmqiapteéﬁsf ae)rsqm@ﬂld;étﬂ ingheart for longer
a ?]r %l{%tretggg %Iog?iehsg a(l;c(s)r 1H% ﬂ%fgﬁrlptcr‘% res eggr;})l%el OnZSamQtnrook et al.
r e(NIMEEMalOéloﬁ@gda &Hok DOEYmaial, A&d (Sfprlhg SHafrbtﬁCEdb@‘fh%ry, 3rd edition,
fragnents, thus produced fromthe culture nedi um or

fr éald cultured cells. The transforned cells

accor di Pk | Q’EIllji]Cﬁl %11@3 €kt ng% grv%ctgﬁ Péﬁﬁéﬂ%lﬂ% %ﬁ@&g%c%iois described in
t he prepara 'on of reconbi hant es accor

t otHchigvantivent i on. Met hods f or the preparation of

pol ypept.i de according to the invention in reconbi nant
form ch% SRCBHO SQUPH {841 ST S HBE SSEIO ey that contain

ang{.ar, Rckshile tdpasformed by a vector according to the
inventlon are giso conprised in the present

i nvent i B VI@ctefseDﬁtthg,in‘aenciehl prefeaabdy aonech Blenzmtsy edidr allow the

accordin ntian i.s | tured under.

e T B R R BIL 96 RLSLpr BESTeBET Prioeispbpey sel The vector
POILYP eMlst dent@inth pRERDYG! Haat Rl idlitfaB6R TR @&Hﬁnd@ﬁ)ﬁtshggﬁls as well as
As al ready nentioned, t he host cell can be sel ected

an@n‘@b}{@rmmypﬂqncregulag@m aqrg}(ma ét g}gastt eargble|tg be rnalntalned in a stable
particul.ar,

mannert in hots‘hce%l D37 rne%y %Pﬁlotn%ll Hé% s'plaé/n{l% Plgnaﬂé gv %Cﬁ Sé)ﬁley secretion

sequences of e i nven

| NoSth6 firaBsle @ astyiat Tikese MadisaddtRdHts ardsleetdt afdh of@@1ized by a person
accordlng to the invention carrying such a sequence

catitiod & e agerroardinntadeotattyallopsadndop thig urrpes. dic nucleotide
e ?}P@n %npgeoﬁ Rec‘d P PR n%ﬂféﬁﬁﬁge%cthﬁd%ﬂl Ttl{ltechosen host or be

pur |on of ese reconbl nant® protei ns of I nfer
Wi h]lteglmﬁnfea(ebﬂordeﬁtbdclmgeﬁ hestf act that they are pr esent

in the ernatant of the cellular culture rather th
i nsi de ﬁw@we@m gre PFﬁIéarEng pRssRqdid¥pigt! hﬂ‘ﬁ? diby 2 REmeh S Skilled in the

Cal}t @h& ﬂlebt%s@ﬁ ?@lroﬁgs Bh @ﬁ%ﬁ@ded%ﬂﬁtef@ﬁb te Iggtebys W&Rdard methods

nmet hod of preparation is also an object o
inm@hw@bpokgmpeﬁkmnomkammebcuthMGMammnkmbmsﬂm@$hods
| id-phase techni

(See oty P Bliary Smal; s SPesiBl raebohep: Thigae used o
SYRAMESHS hofll &AIREINCHRIY (EUIBRNYr express the nucleotide sequences of the
invention.
The invention also comprises host cells transformed by or comprising a vector as
described in the present invention.
The host cell can be selected among prokaryotic or eukaryotic systems such as
bacterial cells, for example, but also yeast cells or animal cells, notably mammal cells.
Insect or plant cells can also be used.

The invention also relates to animals, other than man, that have a transformed

cell according to the invention.



Rockford, 111, 2nd ed.) or partial solid-phase
t echni ques, by condensation of fragnents or by

w@omgesdosonal synthesis in solution. PolypeptiBEBFEP2007/062760

10

15

20

25

30

obt ai ned by chem cal synthesis and capabl e of

cont ai ni ng correspondi ng unnatz&gl am no acids are

al so conprised in the inventiorn:"The anti bodi es, or the

deri ved conpounds or functional fragnents of sane,

likely to be obtained by the method of the invention

ar e al sAn@tbnipasp@etdOE thet inscnsioasistatesi iove matlmdl fQAdb@rpmchigtlon of an

|II anot.her pect .. t he vent on r
t oo BEAE ke PR mph BV TR HTRERLh aGR fhcterized in
t hetat daid inSthol RoAPEkdsi thd fo loapRbltepsdf Speci fl cally
bi nding to a human tyrosi ne kinase fam |y receptor
and/ or ®apaisplursfin sgeedivmeiang theisbla agturseondjtionsifaea host cell
Ki a receptor. According to a
no%%?ﬁhﬁ%%ﬁﬁ IX??é?ﬁgﬁ$nventlon relates to an
anti body) tlar récosergtesf ¥&id anitpdunds oae dfuinctfunn@inal fragments, thus
fragments, consisting of an antlb dy that js
bi Bﬁ@ge 79¢; fom ghe fueceRedumpL TR st ﬁblmrgﬁgelé second
ot i f C"@ﬂ@ghﬁf&]}ne‘d@eﬁﬁ %Qédr{i‘ﬁ %ttltfb ﬁl@¥nt'icﬁlc§19td¥ use in methods for the
inmplicated 1n the devel op nen? tunors, such as, for
expwpilretlor\/ﬁﬁﬂomlﬂﬁ(ﬁt pE@‘EEptlde@I-ﬁct(RdlnlgERZthe ul;lvdﬂﬁﬁ;l Methods for the
CMET, FGF, F (ﬁlfanhns { CXCR4 or CXCR2. bi P
AcREPHRHY! ¢ 8 YR %nﬁ‘%f&if t! otf% SIYERt l%fhtlianBSPm mant - form,

COoRsred iRl iR thitSBRCIntihed@nid E’Q}%’toﬁﬁﬁid@lo AREI SRS sBrmed by a vector
second nmotif that specifically inhibits the binding of

E@Zscwctufrg tauhemvepiiate areedsqecmrised atthe rprfrsel@telptf@tm(l HieRyably, a cell

/or flcaII |nh |t|n the t r05|n
r?n%/sl ?mpe sa aecéé":ia_? gln%f%n (§_\ \?g rﬁ% unaer conditions that

pr gisy rtl@&d cRASP&&n of tﬁ&ﬁotdﬁylﬁnpdlﬂibptlﬂélaﬂd S§E6RE; of said recombinant
antlEGFR notif arises fromthe nonocl onal antibody

cePHdgmb (C225 or erbitux), natuzunmab, huR3,

HuMVax- E C o

SR RLHIER AR A1 06 SRS, oo o
c oaisdasyosic ofystambi Bipeaiidular, &nik Ipbsmﬂyle adjl ddfﬂmﬁy) thesm&le@tlde sequences of

second notif specifically inhibiting the activi
ot gy giogyth %thfgcmi&ﬁ?féﬁpqneweﬂt% 2 RERkPOIOS (96 Y Kvatis gystem. An

i nt)écl?drt 'a%rﬁlﬁgtfoy rtl%s'lﬂ%nlﬁbﬂaléag[}%% SXikh Ya osfg ﬁéﬂcg cpn thus be used

HER2/ neu rece More part larly, said second
anddvdERZ2¢sly footthd pmdust@m off movmbmantopreeimpioosd seadted. Indeed, the
or 2C4 umani ze

PR TART S B0 b PO Le BT 511 BN GiRteA by the fact hat

enpedhfBitsent Rah@fijchothnt 3¢ aRIdilngr &dtuth@itHcRMRRthAH host cells.
consists of a bispecific antibody and conprises a

second Hir pélypendisics o€ did ypventivsinbian algp be prepared by chemical synthesis.

One such method of preparation is also an object of the invention. A person skilled in
the art knows methods for chemical synthesis, such as solid-phase techniques (see
notably Steward et al., 1984, Solid phase peptides synthesis, Pierce Chem. Company,
Rockford, 111, 2nd ed.) or partial solid-phase techniques, by condensation of fragments
or by conventional synthesis in solution. Polypeptides obtained by chemical synthesis
and capable of containing corresponding unnatural amino acids are also comprised in

the invention.



t he bi nding of hepatocyte gromh factor (HGF) with the
CMET receptor and/or specifically inhibiting the

W0 9008862063 ki nase activity of said cMET recept OPCT/EP2007/062760
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According to a fourth enbodi nent, the anti body

according to the invention con3&§ts of a bispecific

anti body and conprises a second notif specifically

inhibiting the activity nodul ated by the 1G-—-IR

receptor and/or specifically inhibiting the tyrosine

ki nase &t iantibodiesf osghel dedired Rompewysis orr, fupbtienal fragments of same,
par.ticul arly, .sai.d secon ntil GE-1 Rnot i f ari ses .fr.om

okt o RS P S AR B0 ERh b FrveaiPR ot SRR e prosen
hupmehtzoad anti body bJClI O (Goetsch et al, internationa

pat ent application WO 03/059951), from hEML64 )

ant i bodieeording|te sl apethen aspegnibe Presest invenyps, relglys to an antibody as

2L RO A PR Sesivnty v
I20§)51/L121|8ﬂ8|§1r2))3in@ rki]fl}]erse rfarhdi:i!g gg&pfgﬂ'ﬁldédric;g%blglgg s@aﬂﬁ%y iilhibiting the
(SRERS KRR Y o S:uCﬁBF?ﬁep‘i%_t( 2. Res. | 2003 35(1

1-12): Sggé&élﬁg'to LAgdey m@ggl?ﬁe%’t, N GiRvedtibh Rabhtes to an antibody, or its
enbodi nent, the anti bogy of the 1nvention consists In

a térspd compowadst drfoulstioanldiregmgts, sessisinged@ndintibodyf that is bispecific

icﬁ,ﬁliati lggplgstf&t t:hgtt' lrgﬁlgltp{‘in WIF%BP@ %otltfzcggqp?%gi; 1e1§e agt%{g with any receptor
nofinplicAick iR theededBRbARnt MEEGrs, YESGas, foex4rhpler VBGER VEGF, EGFR,
growm h factor) or any nenber of the CXCR (chenoki ne

r eleptldy, HERZwich\H GE U@ Ed s F GRORZaspeniaxdrgering, § 5KXCR4 or CXCR2.
suitabl e for. nentien . ar nti CD20 ant,i bodi es such, as. a ... .
1 tusi rRBOBRT bR BT SRR, ARSIt § bispecfi

angithedl @sd deetprisss gestdaduBlf tat kpdtifiaUpabhibanth<Chidding of EGF
anti bodi es such as epratuzunab; anti CD52 anti bodi es

suwkhdgman stdgrnsesso VNP p GavPRh tFGBRI axd/eiprcigisally inhibiting the
Zﬁ{ylﬁgsgﬂ OR e agEiV%g 'oig ArEdARY AQM@%&& %%%%?) g;{oré' grefetﬁed aspect of

i es suc ctin; anti ant’i es‘suc
astht3ihvbntomt asal F&bnl; amiBGIBIGhodhbiribsdirem shec n@sclonal antibody
pentunonmab _or R 150; anti MJCL8 antj bodi es such as
AB%tW?‘E e e R o or BIumER,
ant| bOdAgc%réilﬂ% L‘togaz s%/%ﬁé(aé%nwdiﬁlé}ﬁe%ézma aatdrGit2e trl]le invention

anti bodi es su aRex: anti HLA- DR ant?,bodl es suc
ascapots gumbpeaft ia@iboly ant cduogises aswodndamoNDXp&@ifially inhibiting

ant i PSMA. ant i [ sych MDX- 070, 111, 1ln & . s

S0t seis TradiiitsE s HSSUERRES St rat Lo iiifopl plbiting the
Sughosate k@Rl adtivignbt amai AERNERL SrcadpidD0MbRSp&HENadP said second
AST1405 and 90YnuBd ; anti Trail-R anti bodi es such as
TRatiHER ¢ orotif RAsds fRammibe mplse piospelendl aptibpdy 4DS or 2C4 or from

49 R02 AN G ES RS S ML Gy, SECONd gener at i on

According to a third embodiment, the antibody according to the invention

bi
of

consists of a bispecific antibody and comprises a second motif specifically inhibiting
the binding of hepatocyte growth factor (HGF) with the ¢cMET receptor and/or
specifically inhibiting the tyrosine kinase activity of said cMET receptor.

According to a fourth embodiment, the antibody according to the invention
consists of a bispecific antibody and comprises a second motif specifically inhibiting
the activity modulated by the IGF-1R receptor and/or specifically inhibiting the tyrosine
kinase activity of said IGF-1R receptor. More particularly, said second antilGF-1R



nonocl onal antibodies in which two different variable
regions are conbined in the sane nol ecul e (Hollinger

wapasBedoben, 1999, Cancer and netastasi s, rev.PABEBED07/062760
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1-419). Their utility was denonstrated in both

di agnostic and therapeutic dongbns relative to their

capacity to recruit new effect functions or to

target several nolecules on the surface of tunor

cells; such antibodi es can be obtai ned chem ca

rremhb'ﬁ@rlse@ fapmi mow® meencglonall ggtibody 7.C1(lrrE¥nm|corrm@ndlng humanized
2367~ et al,. 199 .

or “0pRAY PaCHEPRedien s e sttind pyeliRlicqic) Wghsoosn. from
PNASVI384 antibottidsABdloRyr @1, Ma&erqiesalzooag@ﬁql65/507133@083) from the
Enzynol , 121:210-228) but al so, preferenti al

geﬁéﬂﬁ@e%, preadigsgicyelepast bpuébg@rnm(sem% pat@ntpwbpﬁw@ 3095/281812)
f Obcfo Cg{l% 9&" L%%E hP’%&gQr Mﬂﬁ}?fl tzbﬁo, 49(4-5)243-252)

pur| I on o ant’l sou and
198184G1\1a(.1a1¢1<301B|me&1:&taJ HiGrrﬁMeﬁBlRes meSQSQlBﬂ)E):MO &56)

anti bodj es, can be const ucteg%fs whol e I% bIS ecific

Fab' 2, Rablypegsordpatpailivsl gndbediaaeiths entdegy of H&ﬂlnéi?ﬂé%?n consists

asiry B%béé?ﬂ@laﬁt%odg' RBED] esagnsé&%i)fndtﬂ“ é’ﬁ?iﬂﬁ@ otf‘ﬁ%eractlng with any

bi nding" sites are presen or each anti targeted
( Papk oétre®Iptor2@IDOpatMJ in tunmmudestlopBigdtl s&)h asl b2 310301)m1t:lng examples,

the f a descriped above. In ad io

{ oV EEROTR R Gl i S b e BDnET b aedihsh Ghghe CXCR
ad&h&h@hﬁ@&&ﬁﬂn@ﬁm%ﬂ9lﬁﬂﬁ%btb&jﬂﬁbﬂ@K@RAafe cheaper
than the production of two specific anti bodies, the

use of Alsohstitablsedorf imendiani bisdrwsCRAG antibodidy awchges ef rituximab,
BB S: EPhOR LD Bl ER s el s

t h&ti@lﬁlﬁbﬂtl‘tﬂ)@@@tshéh/a@épr@ﬂu&@rﬂh‘tﬁtdnﬁgmmdnh@ddh@§ sw@hhs alemtuzumab;
consequently,‘p055|ble tOXICIty In a preferred

DGR @t ibpdies purhentadesolompd, Gisheba or G P saiCTP21 or 16
' Sarﬁlbkahlegl ﬁ[ﬁl QL kg& aVﬁltﬁﬁ‘ﬁAﬁ% ?91?% o%‘?ﬁ%hyas tlh? é?otara TNT-1;

present 1 nvention r e ates to ant | escri
abauaUGN dntibodies swhdascmumpomodab @r Kiubo) amiMUC18 antlbodles such as

fra nents, for_use a dru The |nvent|on al o
v e\ ati(Ea bBodies. gHe b SHyBLRnPHAD ocelhtbﬁ@g. Hyjibgdies such as

anC@aW’eh:; %6' %6&%1%5?6 AnGOAR Y Neht ARARY Sbidhg a9f O%QRex antiHLA-DR

anti b the i nvention, or one of its derived
coapdhedas soch fisiapelizneb; ﬁnta(@ﬁbhﬂ sintibodite sl 35, MEBX-010; antiPSMA

o 5o PO ST 2 | PP S, B oo v
fé ?%%bggfé?g Bl?h gbeghsent anﬁlﬁ%lageﬁéﬁmtanlueweg | QRhak$OAS1405 and
90YmuBCl; antiTrail-R1 antibodies such as TRAIL R1mAb or TRAIL R2mAb.

The bispecific or bifunctional antibodies constitute a second generation of
monoclonal antibodies in which two different variable regions are combined in the same
molecule (Hollinger and Bohlen, 1999, Cancer and metastasis, rev. 18:411-419). Their
utility was demonstrated in both diagnostic and therapeutic domains relative to their
capacity to recruit new effector functions or to target several molecules on the surface of
tumor cells; such antibodies can be obtained by chemical methods (Glennie MJ ef al.,
1987, J. Immunol. 139, 2367-2375; Repp R. et al., 1995, J. Hemat., 377-382) or
somatic methods (Staerz U.D. and Bevan M.J., 1986, PNAS 83, 1453-1457; Suresh

M.R. et al., 1986, Method Enzymol., 121:210-228) but also, preferentially, by genetic



phar maceuti cal conposition as described above that
conprises at |east a second antitunor conpound

waedosos®ds anong t he conpounds capabl e of speci PeTEP10¢7/062760
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inhibiting the tyrosine kinase activity of receptors

such as I G-I R EGFR, HER2/ neu,,cMET, VEGFR or VEGF,

or any ot her antitunor conpoundn%nomn to a person

skilled in the art. In a second preferred aspect of

the invention, said second conpound can be sel ected
angrggnqehgg atn@hrqu:s etbatg ntakEGFRossblei foGforfqR heterodimerization and thus

R2/ VEGER, . VEGF ,
or BT Pe e SHUT™ 1 o Codna oueht Plircaiiolidls, 1998, Nature
cagaﬁl,dh ak: amt‘(;gbytl ng the proliferative and/or
anti - apogt oti c and/ or_angi ogeni c and/or inductive

act i vi t Yhese bipeeiic anfibodips senbh sensgncted apothede HO.ssngcific Fab’2,
r ﬁﬁ%ﬂﬁ EE}S dﬁ%ﬁ(@ég bpglséé)Clﬁé #Plv %ﬂp Ellgg as %@&Qg&&?%lsﬁémhb gntlbody in
a Whﬂihl t%tblﬂdiln@ rsﬁéi&lﬁ:ﬁe p‘ré)frenuﬁc& elaﬁh anﬁgaﬂmﬂat@ftelC(llPark et al., 2000, Mol.
arated or extended shi on, | east one_inhj biter

of rpREngly 3d6l8xd ki -Adk tg% fr?gmws af S%@éﬂe&@eg @Eweas

| G-I R ER2/ neu tiher ;
prefer rIedqgir%ct)lggl r?gen?@ %Cgﬁg/gl?cnﬁ&ﬁ’l tgg: %W%I{]he{ﬁtg §rtg§| R%Oducnon and
ki adsimisretion pf y bospetifie setibatyeqrt cheapes theelthe pedutticnof two specific

fjihgtﬁﬁ{ 8Wg,pﬁllenlgqr | (ﬁt: glgéldglééﬁ\égfgco plgttlbuogi?els e Ii]le ddvantage of reducing the

PY#rEQBn Y th:dEBY At MBS u¢ JTUd w@&ﬁeeﬁmb&f hnakes u possible to
i nhi biti ng agents, well-known to a person sk
\7

t hdecagase the eovaedlc ganéitly iof cirraldtingepnitbodies (mdaerh@IQIl@lﬂy, possible
Dr.ugs 2000, Suppl . 1, 25-32). Another enbodi nent

f Pﬁentary to the invention consists of a

COHTJOSI In @ﬁre&?ﬁe@%ﬁddﬁﬁ&t@ﬁ%&nﬁ@ﬂ%l ﬂl%(bl@‘emﬁlcrantlbody is a bivalent
addition, as a conbination product for sinmultaneous,
se@fa'fﬁ'ﬁ@\é’f’ée%ﬁmébﬁdéfnded use, a cytotoxic/cytostatic

agent. ! he yad r 0

bot h corrp 1&“(515 eagfeg%ﬁel{ﬂg%r%ggﬁ?ﬁ %Sntbcol?repgﬂlltgueogig’ &%&%d gbove or its
si dgiveddospgendsar functibegd draghedtsyfe usemﬁsmdrug

adm nistration, at the sane ti Bh conpounds of,

t he conigtrh% FI%VGBHOH @léPrﬁF A fo; Ehpge@%ap?ﬂﬂca SRR} fMprising as an

’ EA&ERI@ ol e&'1§ a E‘&ﬁ?ﬁlﬁdh&)n%ﬁﬁ 8BhY %n@EHHyerfthé &hveRfiorfor one of its

ounds e conposition, each conprised in a
di dttnwedtcodxpsalgis drdilmtlofﬁehﬁfaghttw Hrhkrabrbjrrp@@ anitibndy is supplemented

ac ordin to tH%e ent | ont c nsi de{ gi} ‘éimncr eases
l?e% %181? or %IEIHC%FF Xac‘ieﬁa Y& " Ror ds, the
t her apeAt:é&dﬁgftscshuoinotﬂ@e Aol PRIy, BE préiend MVEMidrOMsd $elates to a

enhanced in an unexpected way by t t’he adm ni stration of
a phareeesuitical composition as described above that comprises at least a second

F tox

antitumor compound selected among the compounds capable of specifically inhibiting
the tyrosine kinase activity of receptors such as IGF-IR, EGFR, HER2/neu, cMET,
VEGEFR or VEGF, or any other antitumor compound known to a person skilled in the
art. In a second preferred aspect of the invention, said second compound can be selected
among the antibodies antiEGFR, antilGF-IR, antiHER2/neu, anticMET, VEGFR,
VEGF, etc., isolated, or their functional fragments and derived compounds, capable of
inhibiting the proliferative and/or anti-apoptotic and/or angiogenic and/or inductive

activity of metastatic dissemination promoted by said receptors.



agent. Anot her maj or subsequent advantage produced by
a conposition of the invention relates to the

w@omsiokiobs ty of using | ower effective doses of PeTEP2007/062760
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active ingredient, thus making it possible to avoid or

reduce the risks of the appearapce of side effects, in
particul ar the effect of the c?#%toxic agent .

Mor eover, this conposition makes it possible to

achi eve t he expected therapeutic effect nore quickly.

"Ther apéu@qrdmantq @a}hc@mtl@geﬁnbocbmenfc;mf oﬂl@xln@elagmntthe composition
means a subst st er

o oeS P SPROR, A it IR ubous] SPGB INS SETRabRarseparated o

| neit&ﬁieﬂfﬁdhﬁﬁi at Naft-drchhibAg EXBEBYrESin®kinS4CALtRBFG DY $eceptors such
i ncl ude "a I atERg/ agents, antinetabolites,
a8y,

ants Kk cMEDend VEGHKRsi t or s, i nhi bitors

of chr OM ﬂletr B&?%Ijre%n duﬂgﬁt' ?an(g !in%gtﬁ{%'r %§C}1 osme kinase activity of
antlestrogens I andr ogens And- | munonrodul “8ich

agehats , refaprorexanptlestedir ﬁoml tied groupvl daﬁipnsmrg tdhﬁvqmgﬁtural agents,

devoted to conpounds related to oncol ogy
heiirlﬁ{llgllnglgly Y HEEES t WEa29ddPh @yﬁr@ytmlggpglmldgrﬁ:é or quinazolines. Such

Cyﬁ]ﬂi%gf g&ﬂpo%@ﬂ%n%vhetg by, speﬁrs%fneglﬁp&ﬁ id Qnd kél'rts are described in the

docunent” are cited herein as preferred cytotoxic
agbtetaure’ '(@[dr@llbldm Fn@ra@eltﬁ()‘O Squpérh 2682any subst ance

that can nd c IentI with or c al kyl ate an ..
o1 ecur AnoPCrERR PicmcUfa 8 (o Ry RO FonS iy @ composition
W i @il |ab0\1:ex%8'ﬁi ?1§ed3fof5 Ugh 2adikiyhatdsNg 8@PMation product for
i ncl ude nitrogen nustards such as nechl or et ham ne,

c hsiowiarews.| scpareicg loa bgﬂnde@imsgrambmtam/ Cysisjatib rgeTdn,

pr edni ti dlSOdLUﬁ] ho e.or. estrapus
oxazapgtg: grler?élg en™s gnscyce] 08 mlStﬁa% 198! it "Gimpounds of the

al &d@@@ﬂdﬂ&;orﬂp%@é@ﬁfmgedomgbff@MSf anm de or
i fosfam de; aziridines or ethylene-imnes such as

t hi ot epaSeppratash ¥yl SiaayPHRINGTTaEPR.eit thrpares time, of both compounds of
”' Q3 Bﬁﬂén Sc%plé&né‘éd fnaoﬁﬁHl%]@ ﬁ#@gm ozoci ne,
y su 0

otenus I'ne Gr musti ne; nates such as
busul f afExttidedsust’f aramr thic speassivd adminigtiadide o€ othuaimpmsinds of the

dacar bazine; or plati npl exes such as cispl atine,
Ox SATRASEON BAC Fogﬁpﬁﬁgpéﬂfﬁéwtgﬁﬁg? bolite" refers

to a sugsiange thbgbn gbﬁﬁgﬁ agécﬁ&fng BNEL Ahv&Eibh WoRkiderably increases

met abol ism by’ interfering wth rtain activities,
gecraelcaﬂ frgatD efientiasss In Bshanploeds, thfe therapentic ik afthe antibody of
|n | ude nethotrﬁxat 5-f|uor0ﬁra0|l flo

18&%]6]996[? RIS ﬂlé HEXASE g W?@S/s%lﬂ&eb P%ﬁlmsqratloﬁ 0? a cytotoxic
£ a0 guRor M&&%&%@M@bﬁﬁ@g&&od&ed B TCRPE RN B the invention

(6 ), 6-thioguanine (6-TGQ, chlorodesoxyadenosine,
5- BASy (o ‘dnpr]@ss@éubm of abingdowet adedtiyicrigscs of the active 1ngredlent thus

deoxﬁﬁl‘éfl n})/scblg t§ ragor%egrt L& lthe risks of the appearance of side effects, in
particular the effect of the cytotoxic agent. Moreover, this composition makes it
possible to achieve the expected therapeutic effect more quickly.

“Therapeutic anticancer agent” or “cytotoxic agent” means a substance which,
when it is administered to a patient, treats or prevents the development of cancer in the
patient. Non-limiting examples of such agents include ‘“alkylating” agents,
antimetabolites, antitumor antibiotics, mitotic inhibitors, inhibitors of chromatin

functioning, antiangiogenics, antiestrogens, antiandrogens and immunomodulators.



"Antitunor antibiotic" refers to a conmpound that can
prevent or inhibit the synthesis of DNA, RNA and/or

w@e@sesns3 Exanpl es of such antitunor anti bi ot PCEEP2007/062760
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i ncl ude doxor ubi ci n, daunorubi cin, idarubicin

val rubi ci n, m toxantrone, dactiponycin, mthranycin,
plicanmycin, mtonycin C, bleonyg%n and procar bazi ne.

"Mtotic inhibiters" prevent the nornmal progression of

the cell cycle and mtosis. In general, mcrotubule

i nhi bi t Such egents, afoi empeicArcasitghdh i YEXAL, andthe page devoted to

d | bl i nhi b
o REnET s R BINGP iogl Aot b PR Pt S hedRRgeigoxic™s th
anghtyioRRr @nifioads aiftel By sdcreadadl istdocimBhiirt icted herein as preferred

mtosis, "Chromatin inhibiters"” or "topoi sonerase
i neytplorEragentar e subst ances that inhibit the normal

functionj{ ﬁ%gs BLg ann d'rxﬁ?rs tggt 3 Sa%c I?ﬁa(l?r&%ﬁ %%?Enﬂ? with or can

t opoi sorner suc
I nelkyide, an&@ﬁolb@ﬂ@llﬁéfﬂﬁhasﬂy 4 nudaioptidt(beg IDTéA)iN&dthm a cell. Examples

I tsderi vat es, such as | not ecan or topote for
afgisge}hear l@élétuilg ag@{ﬂépa@c.ha% néfqgﬁgsm&étaﬁﬁ taé gysghlorethamine,
te l&%ﬁibqgﬂ Aﬂleléﬂtgfahangllﬂgﬂﬁﬁfa@e '@R%}Xm‘gﬁUQpre ﬁ’ﬂﬁfgﬂﬂa’ disodium

substance or ag t hat bi t's e growth o
bl plogph@s se kstrantstingl @sizgfhospitorang suesni cryslqphcslplhaimide altretamine,

batP G SRR of FRNSL: St nab gy ensglgnines such s
27033 heﬁrléﬁl Eh&e@ﬁlﬁe L~ aﬁbetrﬁ!ﬁﬁiéasﬁlﬂtfoso% 248d91as  carmustine,

t hal i on1de 50 DMVXAA, 1582, squal am ne,
engftaptarotine, fosmmmae oslgﬁﬁﬁane,uaﬁtyé lellé(PI@ﬁ‘—Séllféihé\S thwtﬁm treosulfan or
1974 erley tin an

" Anntlprggl{fr Sy&K azeners s.ug & g{gcarbazh 4 8{3 H L, cq;meprlgxets C§u%‘h as cisplatine,
subﬁﬂ@nﬁﬁebha&bg@@m@ases ant agoni zes or inhibits

estrogen action. %gles of such agents are

t anoxi T eNEIMERRQLiT T epfers fauldoxhbsinse thablbxaks egowth and/or cellular

N &%ﬁ%&@@ﬁ b% ?15,191‘%1{1%2\9 éﬁ Celjta%li 58?\7%6% ?&%};a%q?igits‘?lﬂﬁlesm Examples of

ti1an rogen antagon
S uhxﬁtmaﬂmlﬂtdﬁ;at lrﬁudlaEes netoaigeite z es Seffudrodradilet s ﬂoxurldlne 5-
rogen action. Exanpl.es of antiandrogens include

tl%f GRXYURiding &meﬁgabla? c sYtathmcd dludambiney neytesys: grbinoside, 6-
cy €6 n -
R ﬁt{)gu e g@l\/ﬁg 6 tﬁfo%@a%tu?er tGﬁ gllﬁoﬁbstokgéd%ﬁo%ne, 5-azacytidine,

| nmuno re subBstanc at stinulate t
ngunamby@t@wmﬂﬁmambbggmﬁﬁmwmmwmdmameanmrs i ncl ude

interfer i nter].euki,ns such as al desl eukin, OCT-43, ., . .
gt | oot FEHEOE " FofRBr et iAOSR flifAh 8 G, dr inhibit the
f agin@ieSisDF BN ASRNASHRAST PrétBins HxaBiph@loftsYBEStREmor antibiotics include
i miunonodul ators such as |entinan, sizofran,

r odenoibiein, gdhweritiod, idarubicin Valrublcln rmtoxantrone, dactinomycin,

mithramycin, plicamycin, mitomycin C, bleomycin and procarbazine.

“Mitotic inhibiters” prevent the normal progression of the cell cycle and mitosis.
In general, microtubule inhibiters or “taxoids” such as paclitaxel and docetaxel are
capable of inhibiting mitosis. The vinca alkaloids, such as vinblastine, vincristine,
vindesine and vinorelbine, are also capable of inhibiting mitosis.

“Chromatin inhibiters” or “topoisomerase inhibiters” are substances that inhibit
the normal functioning of proteins that shape chromatin, such as topoisomerases I and

II. Examples of such inhibiters include, for topoisomerase I, camptothecine and its



pegadenase, thynopentine, poly I:C or levamsole in
conbi nation with 5-fluorouracil. For further details,

wa@2@enemns skilled in the art can refer to the pemBEP1007/062760
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publ i shed by the French Associ ation of Therapeutic

Chem stry Teachers titled " Therﬂp/)euti c chemstry, vol.

6, Antitunor drugs and perspectives in the treatnent

of cancer, TEC and DOC edition, 2003 [in French]". In

a parti cuI arly preferred enbodl ment, said conposi t| on

of dftrhetlwwemh anirmetegae orrtnmmcamnfommu@mqrasse I, etoposide, ctiposide
1 %%“ﬁf{jn hat sai d cytotoxic agent is bound

ch% B ??ﬁ 5 ?8? anti body for use sinultaneously. In

a parti gHl“afitianhgRipehier isechyedri@diofdtind, Sabslarke @ agtdtithdl inhibits the
is characterized in that said cytotoxic/cytostatic
aggiewth ofstrebload veswhy Ewm%ﬁ ﬁ8|a@tlmﬁw$ﬂnﬂ@r Hiclyde, without being

i il SLBRANLY WARALEL PRRARL Oa i M ifastar, CGs-

|ncr|§t|ne nor

be2V28A, slailsfuginoat,0XIAL- agetebvamﬂ tﬂmsmﬁﬁ%lqdmalldomlde CDC 501,
accordlng to the invention, Eacer mpl ecul es._ can

i nPMS0Ced- et weenstus Ht%c saHee P Hihd>Uskth glgerferon-alpha
thﬁmm% Kﬂteﬁ&ﬂét&hzcm twt ERRAlivge. or the

am no aci ds; I n anot er e odi ment, said cytotoxic
agents' “Famt‘tastregamé rarvastroges, antagbmstivtmeﬁfhs hmﬂ@ Bldmtance that decreases,
i nt roduced funct | ons capabl g reactin

h s
ant RIS n MIEPi{is BYFOLTH ASHOR ﬁét‘rﬁ@lef hﬂ’rc u?é%?n r%re tamoxifenc,

VVetdrerKf‘F&i@”ra‘l&uf&n@er&%ﬂlt‘éﬁ@ Hd%ﬁi fehe, tan Bst@blcaRBo ¥l hndS&temestane.
be discussed in nore detail in the present

descri ptAgindaghet oEGERrogeni Mitagenist'| red¢rede anwistbreance that reduces,

be| | it onal ..antibodi.e

ant el by T AR 5P ORI o PudiPlengepelpg: tutamice.
( Abig@amideCebicalRn@ay,s )sp rlﬁMaia%&Ql@ ( MpiretsrofgaAketate, finasteride and
conmpounds ZD- 1834, ZD 1838 and zD- 1839 (AstraZeneca),

PKSIMIGB( Novartis), PKI- 166/ CGP-75 166 (Novartis),

PTK 787, Lunom
AR N T
Dagf shmufdmdHa&bROIntRde 18@5fe(dﬂar1mﬂetﬂdtﬁ)emdh Ranldesleukin, OCT-43,
Dav!gﬁl?e}’llﬁg;ﬁ%%éhﬁ% ggﬁlg@%ﬁ -Ro Sft %qqéq%%R_ %%s éuch as tasonermine, or
( BSﬂh_élg- 5 ?Nrﬁmwgﬁﬁdtﬁ%tsb%h ﬁqetﬁ%g Is&ot‘itp Haf@&il%&, pidotimod,

Boehri nger I nge
CopsgalRaIe; hyhopMentcepdly Ré?s@dcwr)lso IE@Cdmbun@tmtt with A-fluorouracil.

5 por | E0" (EHATBs aaPERT RG I" S SDBEk NaERyjrnusl published
B% A2 KrBahk alsddugidgso @‘Bﬁtﬁgeﬁﬁn CBEdhis cdtBdrs( H@éd‘ €Therapeutic

es Center Cancer), GWM282974 (d axo KT- 8391
( Kglmmstry, vol. 6, Antlturnor drugs and perspectives in the treatment of cancer, TEC and

DOC edition, 2003 [in French]”.

In a particularly preferred embodiment, said composition of the invention as a
combination product is characterized in that said cytotoxic agent is bound chemically to
said antibody for use simultancously.

In a particularly preferred embodiment, said composition is characterized in that
said cytotoxic/cytostatic agent is selected among the spindle inhibitors or stabilizers,
preferably vinorelbine and/or vinflunine and/or vincristine.

In order to facilitate binding between said cytotoxic agent and the antibody

according to the invention, spacer molecules can be introduced between the two



Hakko) or the "EGFR vaccine" (York Medical/Centro of
I mmunol ogi a Mol ecul ar). Anot her aspect of the

WO poo8sioen rel ates to a conposition charact eri B€DEPI007/062760
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that at |east one of said antibodies, or of the

derived conpounds or functional,fragnents of sanme, is
conjugated with a cellular toxit and/or a

radi oi sotope. Preferably, said toxin or said

radi oi sotope is capable of preventing the growth or '
pr edrifaamds tohindf sudheast therpely¢akylenmiglyadl golpsthylongsilyoobpy the amino
i nactivatin aid tumor cell. Al so. preferably,,said . .

t o 08 il PrbtRienf S iSO ieliR Ak gsfifies: imo which
expdveXbden AntrdfiRed Foh@ionOlcpdic B edaetientiitdl sdid aatfilddyedan be used.
with therapeutic antibodi es are radi ol sotopes that )

ent hesg Dinding gygr}lqb@seqrg W@l]ltlmﬂwtytoi pprpen gigied in the art and will not be

ytgLl - i , copper 67,
biéﬁ%#%%%@I%ﬁ%gé%ﬁf%g%ﬁ%%%g%&%géﬁgFgotopes that emt

al pha aOthcb@GFR asbican imlsie, bathustebeing lintigfigmionoclonal antibodies
"Toxina§g radioisotopf conbined with at | east _one

antPhO# BHEHE Paantimfrdone grstems (nsemoser). #Paghefit(Abgenix/Cell
of GaALEss), ERIIS7206 OVRIK lggamsoli élﬁﬁopdﬁﬁh§§v-18ﬁ9§§d-bé3% 1Rl ZD-1839

bi nd sai'dtoxin or said di'ol sotope to that at |east
onAsinciaedy, PKJt106l (Noyartioy alP&dt 166/ GAP17g 16@t eevartiie PTK 787

t co ungds,. Wi r o without the introduction g

b1 TR o e 08, {Ese e Naromien R maTipgly CI-105 (Warmer
cheghbat PhkeMad Vet C1-1633Pbr a3t 805 ¢wadicr NQREAMEIENDavis), CL-387,
bonding of all or part of the conjugate's el enents

i NE3UNycthrAysast), iBlsR-ali6 ] | tBactuipgen dfranhaayr GiHH/Rodec)alNdamidine A

?F{Egr%%@lrﬁoléﬁf @g:erﬁegﬂDl)l(/%lbb)angé%%gbl)lll EP_harrnacia), BIBX-1382 (Bochringer
C ardpehicin, Q- Xyid3 o0k I8l €)o), WRITAIEI3M) d¥entech Research), EGF fusion
di t hi obi s-nitrobenzoic &gTNB) acid, hbu00|n|n%agl )

S- toxi Perapgy-lag bt RAB-GBATReragswLdlgrny, Zdnt28Ap t Hmpaeal Cancer
or S ' 0 r h l BS4A

" elég%%%ﬁagijvl 1A &C}tef?(gg\%%pgt S%W ]?Fal‘f/iégw négétxcikgre HergRéJspéenter Cancer),
pr &80T i(Rhdkyr Nujghds Caatct @@atbdryyGB2RD) BUGlake)3 KT-8391 (Kyowa
"-(2' -pyridyl dithio)-propi gnam de (APDP), ,

N SERED R et Sl § Bomariewe o) o smasoogisgplecular)

apd 6- s @& NRPLCRhD grglbﬁit?on( 1RG a é%’?l%dﬁﬁfonfc‘%{%f%iﬁeed in that at

bi ndi ng, notably for r ol sot opes, can consist o
uskagfonei dfunaat hanaldidsspoor oh @lcaddrivgd agepbsndsExrafuptesabfiragments of

P BB R B VAN LS e om EOTA

(diet hWI%E&&HI%MJ‘@Q@&%@@%&%_is%f‘dp@)is YpaBIR OME&enting the growth or
devel oped to bind netals, particularly radioactive
meprliscratign of thervmes grlbetabhs of completely inactivating said tumor cell.

Also preferably, said toxin is an enterobacteria toxin, notably Pseudomonas
exotoxin A.

The radioisotopes preferentially combined with therapeutic antibodies are
radioisotopes that emit gamma rays, preferentially iodine”', yttrium™, gold'”,
palladium'®, copper®’, bismuth*'” and antimony''. Radioisotopes that emit alpha and
beta rays can also be used in therapy.

“Toxin or radioisotope combined with at least one antibody of the invention , or

a functional fragment of same” refers to any means that makes it possible to bind said



Thus, DTPA and its derivatives can be substituted on
the carbon chain by various groups in such a way as to
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i gand-netal conplex (Krejcarek et al., 1977;

Brechbiel et al., 1991; Gansovv,331991; US pat ent

4,831,175). For exanple, DTPA

(di et hyl enetri am nepentaacetic acid) and its

derivatives, which | ong have been wi dely used in drug

antxbi of ogj¢ redipivetoperfoithat dtrleast fooe mntjbogm ngtabiyrpy exevalent binding

W a tal ion, exhibit the,r rkabl,e .. g

e hihRe e sSpo it ob Pibh & TR R0 Sxiopiaf s kipgine molocule.

i ons WhEgdingsiadlo ereB Uit @ oW chBmfabc@l f1ent)f c1éJa@k@HE Wr inbn-covalent
or diagnostic interest, such as antibodies, for the )
debendbpnehall ef parhaf Heiwrimatecorfuers awlydsy incpgitigtlar, benzoquinone,

th . (.Nea [ . ] : oW e [ . .
o RN EARAT Shorf | rapdeRihy, BOEON iR 3 diRl-aminopropy1]-
I nygbddimmdé-bydioohloside )l dimajcugrite dithiobél-aetobenaimMDTING acid, N-

{ NI IRE b SRR o YGER A APy DT BgHHERS Wifleone of more groups,
Pr &3&nbnd '8 €60 Phdy BRI éefea%tlﬂgg gvﬁﬁlg Aftravet SU}/% rays, most

conmposition for the preparation o I nt ende
t hprefarentellyi oN-O# t hezidosidit plemtinc)butgH3¢€2 -yral ydids@rpropionamide

in ion alsa relates to t .use of an antj , Of .
ot SRR ORI drcer SRS aginurthony (SERES and 6hydrazino-
pr glcsti@Rhide (wRiMCcyed, and/or of a conposition

according to the 1nvention for the preparation of a

drug foAnpthpr firmi elgbmdmggnetbly i radiatsetoped, |agn consist of the use of
Gegl%g aclﬁl Yy i&?eheﬁ’e{tﬁlseamenti nvention relates to the use of
an anIhBocsy A e ved conmpound or functional

f ragnmengxahplsanes, spetef @lcrltdry hiermiei aed,chalRthord@fved from EDTA
composition, for the preparation of a drug for cancer

pr ¥ieAencdipnbpctetraaetiertid) @ BITBAr lirthypresiiamingeqntaagptiacid) which
pr n - r q . - .

PSSPl AL LI AGIAE (RERRAEL AGASAly mprostobuiins.
cambey;, ,DTRA cindcianderivativad caplbe supstitored, oovtar eaabon chain by various

cancer, . pancreati c cancer or _any_other cancer, In .
pr S08PY iR 3Ry 4P dneisHeehci bty anddhe cmsienoiaibe rfigpand-metal

es&&ﬂ@@i‘ '(f@ég@a{rglg P 2299723BRLhbicN N1 1801 CGhisob gt@ﬁ L US patent

cancer, col on cancer and/or pancreatic cancer. An
asp@&dt.18§).t he present invention relates to the use of

the antibody as d ri?din di agnostic .nmethod, . o
pr e er by TRt PO AofdicHEEaTEmBPAREFCYs asilydad s derivatives,
eXRERESbAN hhRYBlen WidefeiRBIiY dre2hsh %M%g ARt & Bs free form or in a
rel ated di seases in said diagnostic nmethod will be '
catmaplex with a metal ion, exhibit the remarkable characteristic of forming stable
chelates with metal ions which can be coupled with proteins of therapeutic or diagnostic
interest, such as antibodies, for the development of radio-immuno conjugates for cancer
therapy (Meases et al., 1984; Gansow et al., 1990).
Also preferably, said at least one antibody of the invention forming said
conjugate is selected among its functional fragments, notably fragments that have lost
their Fc component, such as scFv fragments.

The present invention also comprises the use of the composition for the

preparation of a drug intended for the prevention or the treatment of cancer.



Thus, the antibodies of the invention, or the derived
conpounds or functional fragnents of sanme, can be

wenpsoy®ds i n a met hod for the detection and/ or PCT/EP2007/062760
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quantification of JAMA protein in a biological sanple

in vitro, notably for the diag 4sis of di seases

associated wth an abnormal expression with this

protein, such as cancers, wherein said nmethod

conprises the follow ng steps: a) placing the

bi ol ogi Thd psesap] mvinticoatsactelaggst tp e aset pbadyantibody, or a derived

according to the.in tion, or a derived,conpound or

£ uREERSh OF SRR SPaeetinb, ol MR PR T TPHzes andor of o
antdrgesit it ddoedynCoNRL exveRAs:S fdY e E%Monﬂfldtsdrug Her inhibiting the
present invention also conprises the kits or )
acs©®sdbpf Bnar selly. grenpighy dhe preaentdnycafion refaieh xthg gise of an antibody,

de . . h ‘
LS AaRRY bAoA b AR N STRAAR 12 eBLANUGAAT, androrof
or gatinpawitic, fdrahe pepaatiomof @tk dor ¢aneart préyantign or treatment.

Legi onel Il a pneunophi|la Paris bacteria or associ ated

mi cr oorﬁrgfﬁrg%isgam%%ﬁ&ﬂti%{l g RIAENESS) $16hG g aadetretyds progfate cancer,
2 BOLNGHBRR! 1l TRBGCHARH catbi, RAMYmAFial BLR@MI Offcer, multiple
b) optionally, “reagents for constituting the medi um

f amyrlablagotapianwanneol pgireatic capactdrenyg other optceonal |y,

reagentf11 that. reveal the ant [ gen- anti bodi es conpl exes

produce %yrqfﬁrge prapiyte 8%} CAPCT ds, @t GagRer chosen amonhg estrogen-related

AdYRRA% B SIoW-srial€ cAMADAALES cS1bn EaRet IR pahERBUELNSer.

of same can be immobilized on a support, notably a '

pr ot ei nApeihpr asheet eludle presmeiimvenhpp réleteario dhg esg obfthe antibody as
the invention,. Advant ageousl e.protein chips ¢

ootk I BRied VR bRARRE RS LT bR ATPARS (6 0 sAM-A

det:grtdsidvd RNEl/ PrefeBRY ishidi OMIAMrbch edlgted diskads in said diagnostic
bi ol ogi cal sanple. It nust be stated that the term
" pmgthegdivallibesapgsre” rel ates herein to sanples taken

from a 'h"fllei % %g[ﬁ)t%g{?§ e (tﬂé) ﬁtﬁghﬂmploqqge r(}i%ltlvc‘a%ilugomnlgd;]ugag r01r functional

or ot her sa en froma nmarmal
anfragmacms ef sankelcyn bocmplyad im ©netiwddbr thAMecfioroted/or quantification
(sufgh as a sanpl e of cells, t.ransf or ned {é{f need

d) . . :
SaP o A gwel§n 1812 Bofogiat FEMRIP i PAgmBALED o8 Higediagigeis of discases
beaés cih{ag _in@lrdH noftRall Q6P Witlﬁgtﬁfs%r in?gucah a{saclaﬁ.l:é?g, wherein said
anti body in order to obtain a detectable and/or
qumanathiofl icatvipasesithm &dllowing steps:

a) placing the biological sample in contact with an antibody according to
the invention, or a derived compound or functional fragment of same;

b) demonstrating the antigen-antibody complex possibly formed.

Thus, the present invention also comprises the kits or accessories for the
implementation of a method as described (for detecting the expression of a gene from
Legionella pneumophila Paris or from an associated organism, or for detecting and/or
identifying Legionella pneumophila Paris bacteria or associated microorganisms),
comprising the following elements:

a) a polyclonal or monoclonal antibody of the invention;

b) optionally, reagents for constituting the medium favorable to

immunological reactions;



The | abel ed anti bodi es of the invention, or the
functional or fragnents of sane, include, for exanple,
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conbi ned, for exanple, with enzynes such as

per oxi dase, al kal i ne phosphata§§; a- Dgal act osi dase,

gl ucose oxi dase, gl ucose anyl as car boni ¢ anhydrase,

acetyl cholinesterase, |ysozyne, nual ate dehydrogenase

or glucose-6 phosphate dehydrogenase or by a nol ecul e

such ascbi otwmlon@lhlﬁg oxq:a@emtsn tht Bevgalortbe dentegopeantitipgies complexes
Iuores%ﬁpt so conbined with the

anppggﬁ tg?n?%%n?%%%ﬂfe%ﬁmgr functional fragnents of

same, i agladideguiipt #Y YanfiboELseelimcadthli fiégments of same can be
derivatives, fluorochrone, rhodamne and its

demmablﬂlv%%on & PERIPTE NOBPst BiRte IR EbipeDAC SErA)roteimplip lis an object of
nﬁ@ JBbpne, etc. In such conjugates, the antibodies
of The invention or functional fragnents of sane can
be pr epadeshtdpeonsy,ibel profsinehipk camb@easceldn tiskkitd @dictdssories required
§@%§ They can be bound with enzynes or. fl uorescent
teaﬁu}ge%qdmf qugntafyesieadet PEHIY |H1 ppiojpgicahragRlegr oup

S uch asynghyal.dghvdenatdhy tt@trr@"‘gi%h%%%lo\)sa%lple” relates herein to samples

et hyl enedi am netetraacetic acid
di wkéry frermed hvmglomgepmm Gacdily blomdi ‘dss(@R)Tge)n omsthemsanipées taken from

resence of ndln nts h a se nent )
gb%@ém% gﬁaﬁ a&l@ 8P%§ucb§2$€—l$ grotein (such

f'&&ﬁﬁﬁ@&éBf&@ﬁe&émﬁﬁ&egﬂhﬁk&ﬂﬁred by reaction with an
I sot hi ocyanate. Qthers conjugates can al so i nclude

chem | uﬁﬁldeegl@éndy,l@rbelfgn@mhl fragmenti @fosanemdcaaiu lox @t e form of an

um nescent e h C|feras
ol BRRERER o3P BoSE B Epad b 48 o 3Bhin gqdcrectable andior
|0@ngﬁa&emgmgdlne126 , 1 odinel33 , bron1ne77

technetiumd9 1, indiuml1ll , indiunll3 1, galliung7,

gal | i unBiee labgled eniibadsss, ofrthe visniiempr thaufumetenahon fragments of same,

B e R

t etdribinedy @2 Edamiilel with Ietmyrﬂé’sSé'u]:h akhiemxl]xmﬂ;ﬁEalkaline phosphatase, a-D-
thullunn 7 , thuliunl68 fluorinel8 yttriupl99 and
i oftlidasidase, ERINCase n@XIBEh o EURAOWATY B5% sarheBls sihyisae,  acetyl-

in |
R e R
EDJAbpra D RAulesyuch Olﬂehjotab aligoxigeammn be Suyethofdesoxgsiridine. Fluorescent

F;%ﬁ 03t &f irllﬁod I (?rlnﬁ é) %éf?lﬁp rﬁﬁa @hou :‘fgﬁ;] g g%l Qg ﬁmcaﬁléal fragments

[ Hb'f‘staﬁfe WeMdi t5B1@ BNBRIkFafd itd a&ﬁ%)wé\iaﬂ%l%chrome rhodamine and
194: 495]; labeling with technetiumd9"1 as described by

Cr e Keayatives, aicen (fmsrq@a@né erWImQQFIQ)OGf)anw pobeldiferpee, ctc. In such

DTP'% gsate%e eri b[ 0d1 teol\rllvI é:nr‘g 0& a4796hg30? same can be
The r]n%/entlon a SO re Y i e USG 0 %

acpepsted Hyt Bethbés kﬂélxellilttd) Qﬂperson skilled in the art They can be bound with
enzymes or fluorescent labels directly; via a spacer group or a linkage group such as
polyaldehyde, glutaraldehyde, ethylenediaminetetraacetic acid (EDTA) or
diethylenetriaminepentaacetic acid (DPTA); or in the presence of binding agents such as
those mentioned above for therapeutic conjugates. Conjugates carrying fluorescein

labels can be prepared by reaction with an isothiocyanate.
Others conjugates can also include chemiluminescent labels such as luminol and

dioxetane, bioluminescent labels such as luciferase and luciferin, or radioactive labels



for the preparation of a drug for the specific
targeting of a conpound that is biologically active
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protein. In the sense of the present description, a

"bi ol ogically active conpound":%§ any conpound capabl e

of nodul ating, notably inhibiting, cellular activity,

notably growth, proliferation, transcription and gene

translation. The inyention also relates tqg an in viyo T

d| aghosst jodinegagiedinec ompdm@cf ofodimg anlvrpbm@ty ,dedwetdimg ", indium
t.he iaAventi os; of. as uncti onal of sameg 105

or By BV B DT o BEREET " 4ffheFRET s puhenium >,

| NMRRAWEH| nichAG Y rharetably rifeatunt' e rigteiies't, @Barium®’, tellu1r1urnlzl”1

cancer related to the cell ylar expL¢SS|on or ,

ovistlasivies sitefram' TAMABmOT ethrliuThe thluemt i Sorns o yttrlurn and

re 1t 0 C r

| SRR TR B, d0r RS LS ESE 86 o bincing
acediodiaigpck avithhentibodiesteither, dittegl oasiak dg:latiargeafgemadnbly as the EDTA
sai d_conposition as a conblnatlon(groduct or .said

coffj BEBpensitioned abaygppanehfeied doap dipenestds sdiodsotepnss, Brus should be

a Rllgﬁ‘trl(llﬁﬁel%llf)él | WM r[ll@gﬁa g"tllehéhl&raﬁﬁ%"'l" tg@rﬁﬁ(idepfljhﬁﬂer W.M. and
"phar maceut i cal” vehitcl ans a conpound, or a

coﬁi’mmmoodn’f ©f (186Mpisatnds | 9e4254r laibgh@ wnhnmoeulum83|as described by

ﬁl’qo%t&rh “af (% anres PhobR ST A PP & FHRMGRR by Hnatovich

Q 5¢M@1¢nnpmynds increases its |ifespan and/or
ef ectiveness in the organism increases its
sol ubi | The invantgas s selates ta ﬂwrltW@sc antas;ltlbodisr é@@rdlw &hthe invention
phlrSlorlr t eé&%éalr(a:t‘llo e?fg aonI erkf?rl tﬁeé Specriq tﬁgel’lﬂ aounlae[llat is biologically
t h@ctﬁa&madaenk EpRessihon bSér’éﬂprb@ﬁlgrDLMeA @fotélhe active
conmpounds sel ected. Preferably, such conpounds will be
adni ni stethedensy of\yha piesent desriptiopot atnvlygwlly active compound” is any
! n{:(l 0%%8%% a‘tll{'lof ﬂ‘lgdﬁﬁllflll notélll%rlﬁﬁlﬁll cellular a%wt , notably growth,
i ntraperit subcuta 'eous’ or ora rout e. rd
prm@hﬁ&hﬁygnhmﬁnpn@mmmjgmmmmnﬂmmnsed of the anti body
accordln to the inve on wll be adm nistered in
several T §€?n@wéégﬁ g%ﬁﬁlﬁya%VQﬂ”Wlﬁ@gn¢ﬂ€|FmgentCOHWO“ﬁ'Ofan

ad5ﬂtlﬂo§§1 %Ebﬂ&lhgf RHRS mv@ﬂt%ll] GorS & NGAMUE d%%l gm‘éﬁtt 'olT%Ltrne preferably

gal enic’ forms can be determ'ned accordi ng
cr labeled,anagarie ralio lybdlek endiitstuse aic owdivhl mhegmg, notably for the detection

est bl ishin nt suited to a patient h, as,, .

f opFepssrir et eSEhiBR by tais an e ub v e ANir Plotein.

seri ousngs fvehtidi 8ls@288kR o StRbMositibs ab Al &IMMERidnOfroduct or to an
the treatnment and the side effects experienced. Thus,

t henti-Hyhiitexincenjagets ot trdidisotope aefording imthic howption rused as drug.

one of l’re%erabl‘l{},cstal(l) goarllpos1t1on as a combination product or said conjugate will be

supplemented by an excipient and/or a pharmaceutical vehicle.

In the present description, “pharmaceutical vehicle” means a compound, or a
combination of compounds, entering a pharmaceutical composition that does not cause
secondary reactions and that, for example, facilitates administration of the active
compounds, increases its lifespan and/or effectiveness in the organism, increases its
solubility in solution or improves its storage. Such pharmaceutical carriers are well-
known and will be adapted by a person skilled in the art according to the nature and the

administration route of the active compounds selected.
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JAMA. O her characteristics and advant ages of the

i nvention appear further in th escription with the

exanpl es and figures whose | egends are presented

bel ow. FI GURE LEGENDS Figure 1 shows the respective

sequences of the heavy and |ight chains of the nurine

6F4 ant Piséugbly GDRE camgpourtserilli breaiinaintstered by byptemic route notably by
ordin abat, n 2A and

BT aLeione, iUl POPFRE R ek SToARRY &7 oral route

ZAMoa@ Froferfibliy Othe %oa@bsm@lg lc@ﬂﬁ?os!éﬁ ofnilid NRIREF acdtirdiBEEY the invention
and _the nmurine cell lines selected, nanely

| G be aRpIstqraED sepeRbdosggypagest cqually Vverdgnon and
| GKI1* O}héusgcgn Bt&ﬁon %)L)tesf 9 Slhg Sc d{ll%glaﬁ ptg #9}{@2&@3 Rorms can be

and 3B represen e resp éc nnen
(f dgemenSAxconding td f[hegmter1£ @:ne’relgy Qﬂtﬁn Giito rageoune vidfed establishing a
anti body and the human cell Ilnes gflected namel y

| dzwnls@ﬁ%ite% sEppptsnisuchyas) fqrgxample, Yhe RaGcBnS g ltgfémwelght the
* Oderfonbifdsd B N ééige)ralf Qitct BR t&le’izﬁﬁ}: OBr tﬂ:é eitthett and the]c side effects

represents the protein sequence o [ight chain o
t hexp@Hdnaedt i body with reference to the respective

5KéBrAlp ?’E@@L 1%31- H&gliﬁbéélglgegﬁ?ﬁ,ésfgye lr%ﬁ IPEC :A?gg rngﬁ)o Qeor\sane op its functional
(f frg%{ﬁ&lt?%r the éﬁ'ﬁjaﬁiﬁoﬁ 0?B) dra@ forkhé Elbeg:i»ﬁcetar":g@m% 89k Q@BMpound that is

mur i ne anti body and the nmurine cell lines
seble@tge@lly raeties tywa@wﬂsm&m@ngcsmere@pmsmgww ~-0r the
Vregio HDST4*01 (SE ) 1 f
and | gl—@gl’gb hﬁgﬁglﬁtﬁsm%nﬁﬁgya“%%“ qi’ thﬁ 1ng%nr%1on alf:plegr ?%rther in the
6 AdesBBp@ditw Bt Heexb @RI tand figufcs MRS legaldalat@mmtesi low.
the V (figure 6A), D (figure 6B) and J (figure 6C)
regi ons of the murine 6F4 antibody and the human cel

[ I nanmely 1GHM -PA (SEQ I D No. 46) for

th19 RE 13 D1-1*OlL (SEQ ID No. 47) for the D

region Eirgdrel Gsﬂiélx*z@ﬂle( SEfgctife Nequed8s (ffbtflletlfeevﬂ an@ giightchains of the
Fi gure represents_the prot sequ nce he heavy

c h%]luﬁn%f6F4h antghesya hil o diF %P&Hﬂ%’f éperte qlé @frding  the Kabat
r esiReedAns KABAT and | MGT nunbering systens. Figures

8A and 8B represent the 6F4-sepharose

i mrunophligufds Gt a2 fepdegnt the respective alignments of the V (figure 2A) and

J (figure 2B) regions of murine 6F4 antibody and the murine cell lines selected, namely
IGKV19-93*01 (SEQ ID No. 39) for the V region and IGKJ1*01 (SEQ ID No. 40) for
the J region.

Figures 3A and 3B represent the respective alignments of the V (figure 3A) and
J (figure 3B) regions of murine 6F4 antibody and the human cell lines selected, namely
IGKV1-33*01 (SEQ ID No. 41) for the V region and IGKJ1*01 (SEQ ID No. 42) for
the J region.

Figure 4 represents the protein sequence of the light chain of the 6F4 antibody
with reference to the respective KABAT and IMGT numbering systems.

Figures 5A, 5B and 5C represent the respective alignments of the V (figure 5A),
D (figure 5B) and J (figure 5C) regions of the murine 6F4 antibody and the murine cell
lines selected, namely IGHV1S135*01 (SEQ ID No. 43) for the V region, IgHD-



antigen fromHT-29 cell nenbranes. Anal yses of
fractions collected by SDS- PAGE el ectrophoresis

w@ toogosme8A) and western blot (figure 8B) are PCEERIWBW2760
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as well. Figures 9A and 9B present an anal ysis by

SDS- PACE el ectrophoresis (figurg 9A) and western bl ot

(figure 9B) of i mmunopurified hﬁ%tein. Two

purifications (#1 and #2) were performed and anal yzed

under reducing and in non-reducing conditions. Figure
10S' b EHets dn Natdy SostheyD vegion aTOEHER'91 PEk HbMet 1y) for the J
of the m xture of peptides extracted after tryptic
hyﬁﬁgpy5|s Figures HA and H B consi st of the

conf i r MeiguRR 60f, 68 WL rdsétﬁﬁhé fdspettiy angsh&itobthetv (figure 6A),
(non-reduci ng condi ti ons reveal ed usi ng 6F4 anti body

( f Dg(@ngére@) wdd @gure Homsaionant t&eg@mrw ntibady pedithe human cell
{elegcle ) n?rﬁblgbﬁrcﬁ{\l? m @(I& 'T?el A ffo? 'tﬁeyVoLfegfoBeIGHDl 1#01

human uant
de(BEQ e @W) feade Prafiai a‘hdaIICH{JZSO)l (@Q EB Nug 48nfdr 2 J region.
ng. Figure 13 represents sensorgrans, obtained afte {1 2 )
m nut est RS hRESEYR thayaisin seauprs)ofdhe neryyepain of the 6F4 antibody

a”%v'ltH%’f%reﬁEe e F%lbédﬁvb'?{%l?ﬁ%ﬁflﬁf @Hurﬁwriﬂg%as]té% Fc

protein (F ow cel bottom graph) and rine
JAM FcFl;gmatseSAn anBl v repichentt 2he tobd-sgplagudye mlmhn@unﬁcatlon of 6F4

o SR Tt T SRl BRRE SR e LRt P sms pacs
11615ct%15h6f;e‘§1%)(ﬁgur5 '8%‘) faid %st%ﬁ%l@ﬁ@@h?e W)na?@ bEsEHT®d as well.
obtained wth doubl e reference,

Fcl ) 6F4figo®s l% )aHBQBEPresem emcaamaly@m tsy SDStléﬁGEsdlmroahorems (figure

bgg%g:l% gstfrBFoall% fi ﬁl?e\r/% oafr 1réméu§10¥)%rlf € V\%ro?ekn kIlw% Iiuréfg:atlons (#1 and
0. %Mér@?&f&ﬂnied and amaly@edinded rddBdifid @ndirsnoh-reBRiEXg conditions.
(global fitting) = 371 RU, 17=0.853. Flﬂare 15

i Il ust r Bigese tlﬂé)rﬁwvr& arroakyeisi by tYAEPIHQF epassapiacoaytry of the

in A ]yg; n the Sw ss nude
noﬁlzxetér%[hw @@f &Nt | Jb%(géﬂ wa p‘tzceg?éhjg biy | Proute in
unpur i f Figdrek orly @pérlilBooe@aist adwvtht ywohfitmatjon af atﬂireteln identified by

theoretical dose of 250 ng/ nouse, tw ce per week
9 GH SR kﬂefdgnopsre%%ﬁqn@&wsbfrqu%@dsuasmag i Eppihody (FBtie 114) and

(1 Qxﬁ%um'aﬂﬁAM?Aeﬁ/&géloﬂMl Bﬁtlﬂo%?ﬁﬁg&retl‘mt) he activity

neasured. Figure 1 [ustrates " JAM A protein
expr essFignrer ELggmisztbel spcifivaty @Flic 6h4 tahebalyr foabemarf JAM-A protein.

a jous tunor |ine Fi gur e 17 r ts t sequence
b RHar fonea i Vs a ARl B i adgtnd ¢ o
am no agigdfe Ehapetentd %Iﬁ%gg}aﬁlﬁ) obh&idd dMéFBMinutes of injection (double
count er parts 1 correspon
arrow) of the 6F4 antibody at 100 nm in HBS-EP buffer on murine JAM1 Fc protein
(Flow cell #1, bottom graph) and on murine JAMI1 Fc protein (Flow cell #2, top graph)
with a dissociation time at 25°C of 5 minutes and a flow rate of 30 ul/min (CM4: m-
JAMI1-Fc 501.6 RU (Fcl) and 511.5 RU (Fc2)).

Figure 14 represents sensorgrams obtained with a double reference, (Fc2-
Fcl)6F4(Fc2-Fc1)HBS-EP. The curve is fitted using a Langmuir A+B binding model.
The calculated kinetic parameters (black curve) are as follows: ka = (1.38 + 0.001)*10°
M s kd = (0.25 + 1.58)*10 % s '; Rmax (global fitting) = 371 RU; k’=0.853.

Figure 15 illustrates the antitumor activity of the 6F4 antibody in a xenograft

model of MCF-7 cells in the Swiss nude mouse. The 6F4 antibody was tested by IP



to am no acids analysed for their abilities to be
humani zed, the human resi due being indicated bel ow the

we@s/ocmnsl 2 correspond to am no aci ds that repPei/EP2007/062760
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murin in the humani zed 6F4 VL domain. Figure 18

represents the sequence of the mani zed 6F4 VH domain
wherein: correspond to am no aci‘ds changed defacto to

their human counterparts, 1 correspond to am no acids

anal ysed for their abilities to be humani zed, the

huresite ries udpwrifindi dgrmi ndictitomed Isevitw fliid), s pgrthe athgoztical dose of

oD g O ARk Tht S FEB i bty ol dng sume isotype
Vi 16 13 AbhAcld @t withgbdpatt tohhd Agivigehdayurbine 6F4 MAD.

Figure 20 illustrates the in vivo inhibition of tunor
cel | prbigprceltaillustateh ded: piptaimexmrspiqpscognigngr by Map 6F4 on the

gg&r@gggf%ﬁdﬁgtﬁrg Vi@ down-regul ation of JAMA by the

gure represents curves of the Conparison
of 6F4 Bigdrd 15 rdpfadonts the agmende onthelrinobzed 6F4 VL Wdomain wherein:
nodel . Figure 23 il]ustrates the conparison of nornal
ve?§9‘§esﬁ’9 fomigg 3eids § %}gegﬂem 1® BRI HHPAR CQURFIRATtRd correspond

Fi guiBing4icids! 31ysad 85 hbf HARATS HRAMuPfanfREMHe MBISYUSsidue being
I t JAMA on | 25

tunoral expressi‘on o ung tissues. Figure
i | Indsciatedt leedow Hiee signpamnd Sosorehpandr wadmmer®ids thatmmmadin murin in the

expr essi on of M A on Breast tissues. Figure 26
re ?%%%6%UY€§§nﬁa}nl'ust rating the in vivo activity of

6F4 on A3l EPrGRESIREsAhE RS e NReaafd IoF4Nid&lomain wherein:
mce.Figure 27 illustrates the effect of the 6F4

ant cowebponth toxmingacislp ebarfded de yorho s bE hueman cowntenpeiigs dborrespond
w th PHA and B.,anti.ge r ntati.o rocess,, First . .
e ron e R 8% KRR GERTTEG G s PR EER s ghiniln residuc being

I | Indschatedt RSow e efgheaitd af cdritepdifddtoadrhinb OstydsOfharen@ murin in the
speci fic l@hoﬁr oliferation induced with PHA and B.
anbirganzr ddebgomsin. pr ocess. Second experinment with 2

ndopeng: SO IAVIE, A LALA R R ARy e o

MAD.

Figure 20 illustrates the in vivo inhibition of tumor cell proliferation induced by
the 6F4 MAb.

Figure 21 represents the in vivo down-regulation of JAM-A by the 6F4 Mab.

Figure 22 represents curves of the Comparison of 6F4 and its F(ab’), fragment
on the MCF-7 in vivo model.

Figure 23 illustrates the comparison of normal versus tumoral expression of
JAM-A on thyroid tissues.

Figure 24 illustrates the comparison of normal versus tumoral expression of
JAM-A on lung tissues.

Figure 25 illustrates the comparison of normal versus tumoral expression of
JAM-A on Breast tissues.

Figure 26 represents curves illustrating the in vivo activity of 6F4 on A431

epidermoid carcinoma xenograft in nude mice.
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represents the alignnment of the 6F4 VH domain and | GV

1-03* 0 1 germine gene (SEQ I zPNO 49) . EXAVPLES

Exanpl e 1: Generation of the 6 anti body To generate

t he nurine nonocl onal anti body (Mab), BALB/C nmice were

i mmuni zed using 5xI1 06 MCF-7 cells from ATCC. After a

final bBigurer2’i Hustetcorthof cfi@y MiCthe7 6E4| argibode| s Ar @an specific

y no f mc ae.u p2/.O Agl 4

o PottEfi i tione it Pl S bl P AR pr RG] Brocess. Fins
Ko&l@fm@ﬁdel bsh@ipandchbeofotper nat ants of the
hybri donas arising fromthe fusion were then screened

for funEtguenal &BIS‘FT?/W yithe neffast yoft He Ok #1tthodn @ Aheon specific
Sc%géqﬁéglfekﬂ%'g?{?dggﬁl &/1‘[31?21{%[']' ur 2 dgtﬁ}geg ﬁregelm ation n, process. Second

di styesineht Wi 203depehdest deidrs.i n 100 m of hybri dorra
medi um wi t hout f et al ailg){ erum The plates ah
i ncubat E@UFcor? 2UlupfEiess they pitety perasealinn :thdSphwpan dormal donors.

5% Qs o L&E e QLS. 0 M of the supernatant of
the%2 Bral do Cs t% be screened are added to each well.
The | asFlgurenﬂ) eprastres featemtomne edeasy ed 10 dwuntaheormal donors. Results

controls: - threg I1s are supplenented by 50 Ml of a
hyBFiCHBTRC A gRTMAt 2t that is non-rel evant with

respect plord BE réifrbdeMist e 20pEMEntAITANE b8l VE domididbed IGAV1-03%01
the sane culture nedium as that used for the fused
cepdralinTigene(SKE) 113 Nei #9). be used to calibrate the
i npact of inactive supernatant on the incorporation of
tritiated thymdine; - three wells will receive 50 nm
of ElpAviPOE®® cul ture nmedi um After roughly 52 hours of
culture each wel | |s supl enmented by 0.25 nC of

Rlgil ¢ (g BeTaig aeflogxin for 20 hours at 37C.
The inc o e
i ndi cat ?(?1 gl%e& |]¥r§{ré]a%%énlg#% allf}gbr?%ipf ]\%b PALB/C mice were
measmnningl hsmgﬂszllOﬁMﬁFnl bl ifmm ABATEK g fod i bS@tﬁ‘nﬂJeCtlon of 10

thre hoI d rm ned for each pla funct i on
of MG el P%lf R%gﬁgme% Aeds o rﬁﬁeﬁrﬁeﬁ%ﬁwﬁw Shéegahgyeloma cells
t hﬁmﬁ‘é‘)ﬂlert@&lﬁl\f(ﬁféﬁ clb)é&l&dlﬂ%@cﬁl&&%ﬁﬁbﬁﬁ and Milstein. The supernatants of

the hybridomas arising from the fusion were then screened for functional activity,

namely the inhibition of the proliferation of MCF-7 cells in vitro.

For this screening, MCF-7 cells are cultured in 96-well culture dishes at 5x10°
cells/well in 100 ul of hybridoma medium without fetal calf serum. The plates are
incubated for 24 hours at 37°C under an atmosphere of 5% CO,. After 24 hours, 50 ul
of the supernatant of the hybridomas to be screened are added to each well. The last line
on the plate is reserved for the controls:

- three wells are supplemented by 50 ul of a hybridoma supernatant that is
non-relevant with respect to the activity sought and that is cultured in the
same culture medium as that used for the fused cells. These wells will be
used to calibrate the impact of inactive supernatant on the incorporation of
tritiated thymidine;

- three wells will receive 50 ul of hybridoma culture medium.



By this nmethod, 43 hybri domas secreting anti bodies
inhibiting the growh of MCF-7 cells were sel ected

w@bdosnemes i r st screeni ng. El even of these 43 hpdT/ERDOBE62760
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had weak or non-existent growh and were abandoned.

During proliferation tests perﬁ@rned foll ow ng the

expansi on and cl oning of the hybridomas, only the

hybri domas whose super nat ant had a >20% i nhi biting

activity on the proliferation of MCF-7 cells were

seI ect edftelAtoughlef &hdous athenligro rriaply el sctuipplemsnisdeys 0.25 uCi of

e/ ABIFiin AR B iEle! 2oyl B hER HinnRsaf o rnfjhoradon of

Cq:?H]tfh ﬁﬁdlﬁ@ 11(thhé e\ A afndadatieg redi @bliRtatiohe id P@Htlﬁ‘éb &y measuring
of the 6F4 anti body (6F4 VL) (ﬁ npari son of the 6F4
VLh%é iseiptillefions Byekaiewndwaise a1d thrasbalds Aigrdetreménad) for paed plate as a
i 0
Lﬂg{rf(g fblfﬁgl,e %cﬁﬁr%!s ﬁ%l@LE%nl}% fu%gt eﬁféggldﬂe ﬁa@(éﬂel ﬁlll y[h non relevant
maﬁﬂﬁamnanﬁgmma@htall of the nmurine cell Iine
sequences resent %y MGT dat a bankkqAnternet

addr eSSy b ﬁn?t}“f’ﬁinﬂ3 1RES) SCCRREGE GHEDRfligh gnhibigpg the growth of
MONRE-§ &Ll Wefke&l&%éi e 3 ARAVGRGEN A8PYdn! ¥F @Ese9B BOOdomas had
for the V region and 100% for the J region were

i dengk b1 meh-exigsperowthednd W@EVb&dBE Nur(gg@olifordton t8@s performed

TORTRRME N e son s ooy o T brtamrig 1y ok aybridmas whose

| dgpetda¥anP @6& QNI AGYE ﬁnhlbfftlnﬁ@%tldﬁ§ odade tp?olﬁ‘él%tlblli‘ RF NG FMLcells were
sequence directly. These alignnents are represented in

f i @lﬁcéedzAtfﬂ@fr erdhef the ﬁlegmgr‘selmﬁom procesguely 2Be felometpiieved to have the
ion of t he nucl eoti de sequence of

6F q@fa%f%ﬁe n&qﬁ éﬂﬁd Ufran cel | 1ine sequencesl n

order to identify the best human candi date for

CDR- graftlng, the hunanor|g|n oern1|ne havi ng .t he
gr Exaragle 25 BEcpss UHAAIZR  CRRsprafting ofthe yeyiahhe regmpgrof the light

th&ﬁﬂ@8¥@9%ﬁ4aﬁ@@u§ﬂﬁﬁfgﬁ§de sequence of nouse 6F4 VL

he human cell |ine sequences

pr esent a)i Qop@-idoWBF tatba4ds euclRagicarrgudicandthlaldnown murine cell
human-origin cell lines were identified with a

selffetfgsenicdent ity of 81.36% for the V region, nanely
| GKV1- 385 glprél%@ally[%t&pin KitmanzMEbn by CDR-grafting, the 6F4 VL nucleotide

sequence initially was compared with all of the murine cell line sequences present in the

IMGT data bank (Internet address: bttp://imgt.cines.fr).

Regions V and J of mouse cell lines having a sequence identity of 98.56% for
the V region and 100% for the J region were identified, respectively IGKV19-93*01
(SEQ ID No. 39, EMBL nomenclature: AJ235935) and IGKJ1*01 (SEQ ID No. 40,
EMBL nomenclature: V00777).

Considering these identity percentages, it was decided to use the 6F4 VL
sequence directly.

These alignments are represented in figure 2A for the V region and in figure 2B
for the J region.

b) Comparison of the nucleotide sequence of 6F4 VL with all known human cell

line sequences



nonmencl ature: M54856) and 86.84% for the J region,
nanmely [ GKJlI *01 (SEQ I D No. 42, EMBL nonencl ature:

wJ0@2A@063 Cel | lines 1GKV1-33 0 1 for the V r epCDEPBNT062760
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IGKJI* 0 1 for the J region were thus selected as

human receptor sequences for nopyse 6F4 VL CDRs. These
alignnents are presented in figlire 3A for the V region

and in figure 3B for the J region. c¢) Hunmani zed

versions of 6F4 VL The following step in the

hurram zhx pusiar o adeasigy élmwbq:séthsm@fl qa@dndmgfor dgeRtemaftingethe human-—

1.cell nd the

J PR Bt ThReredesepputy RO RE R T s ofehe. For mis
of plirPese tiraiRlcg8ldidqnesee of Mcuss bRYF 10k ad ddenRFQICERS all BEthe human

?ecular nodel of the nmouse 6F4 Fv regions will be
pagdl} kinp seAvgpopsipAnt innthe MM Ehéatebassf the nouse
resi dueﬁﬁélgng)i‘vegﬁd’ Y&f 2 %Hec)éllqﬁ% Rlxé?g gt{tfﬁeﬁ Wlth a sequence
ei ther 1 n~malntail ning e an cul e’ s thiee-dinensi on
St fdentityr el i{lc:@é%rfor:&ie Blregioh unzﬁnafz IGRR5I,- 33/‘+ﬂ’MSEQ ID No 41 EMBL

interface etc in bin the antige
ST s SO A aPied e ReBATS USRI B (SEQ 1D No
VL)z Fhdph nkh@Mop33501/ 1 GJI *01) nucl eotides will

be €xam ned very care?ull For nore clarity in the

f ol | owi Ggl] hhi:sgL(EIéVll %F@bémﬂ&let\heemm Helglled domthien) region were

SRS SR T LR BT

preser Vegesc REghAbSs 3R prddntdieSgRanA fob tﬁzDR' region and in figure 3B
anchoring according to I MGT and is part of CDRF

ac&@ﬂﬁ»ﬁ@gmm Kabat Resi due 49 (HIS) takes part in
cor.di takes part in the

VI—V VL |§ eLr”f“g & Vr?dY %ngﬂgﬁ%g Yo the Vernier zone.

Resi dUGTﬁ@fdll_BWlﬂg Et@ﬁ%tl&%ﬂm&n&aﬁ%r@&@qwﬂsﬁ@ of j Jommg together the
accordln% is part of CDR2 according

Kalat Vi fkplalan@/ IGK&F@é Halingetsapencenand mﬂ@mn% 6@.@%6 6F4 VL
of Cb%Y&tl?é%chf&idqgg %(}"Hlesegﬁr}le th%? studied. These

changes relate to 7 1 (I MET
norrencl This@ape of thesmomdssi tHeemolizckdarsinodd o falic mougesEF4 Fv regions will

t these three c be studied i ndependently
‘? PN L TS PS%W&H&?% qige ?/étlh? Suse grsislugsq Bisacrverpegeause they may

P03 O 25 A PSS o
pr gsetuwre obf tFHRR H G/ B materfgees, ctc.) or in blndlng the antigen. In the scaffold
regions, cach difference between mouse (6F4 VL) and human (IGKVI1-
33*01/IGKJ1*01) nucleotides will be examined very carefully.
For more clarity in the following, figure 4 presents the 6F4VL sequence with
reference to KABAT and IMGT classifications.
Three murine residues were identified which must be preserved.
Residue 33 (Ile) takes part in CDRI1 anchoring according to IMGT and is part of
CDR1 according to Kabat.
Residue 49 (His) takes part in CDR2 anchoring according to IMGT, takes part in
the VH/VL interface and belongs to the Vernier zone.
Residue 53 (Thr) takes part in CDR2 anchoring according to IMGT and is part

of CDR2 according to Kabat.



properties. ELISA/Biacore binding tests will thus be
perfornmed on each nmutant. Residue 24 (Lys/An) is near

wEDiis/oeo063 coul d as a result be critical for nmaP@L/APIOTE2760
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a conformation that enabl es proper CDR presentation.
More particularly, this residuejs likely to interact
W th residues 69-70 within the Vernier zone. Lys is

only slightly represented in human VLs but is part of
CDRlI according to Kabat. Al though residue 69 i / Thr)
i s i n t hatialkyy threer changes mntic tshaféoldiregiens glf HEkEs-39a0 & amchIGKJl*Ol

Th?vﬂ Re W@leﬁ nt}lge ¢ a}ntg%ﬁ(:{eﬁ%%&%}e?llgﬁ? ' 4S 69 a_nLd ?i@éﬁéomenclature) It

di gieritd Ve tie@SoBbE cout st th&e GRBO Bhadks §4ll BE bR ihdependently
IS systenatlcally Phe in the human VL. Secondly

a
oo ack athco Anbrlse Exyatious sempinptgns. khe aimhis t élﬁvmvaﬂable all possible

¢ 091%1'&1 ?Srlﬁ% de-m%?{ tﬁg Lﬁﬁ 'to g&%l&g %%u&ﬁ{ i g]‘fasgnfr?s the best binding

accor ongs accor
Thplrogerale@l HI&ISA/BﬂaWﬁe addlmg testalwilt far ¢e peonhad chﬁeamhm&mtant.

at reS|due a 655 (L. MST nopencl at ure The t .

resi dueResigna d@y fulphés epits (G ARY qoMtsT 8 g gesult be critical for

i ngl ' 4 :
(Nﬁlgﬁlﬂﬁ;ﬁly@be@%ﬁz@ﬁé Al ReleDolbEOeDR 1R RoR Mo partcularly.

pathtis ﬂeslidudﬂes hkdlMo intetaet fvatbecsi@ues h69a7 Ormttlainitbanlemimi znse Lys is only

rele ins |te of t ron nt at j
S I NS RIS el g2 e ir e
t 0 Kabap tAs\ghhatsidud @‘@@rgﬂ’ﬂfrs islif thdeertdr Ybnd M(ﬁt‘hﬁ@&i@%ctly takes part

Such a nutation also remains relevant in spite of
st MR seneweal atm@nreofhlﬂeﬁldumISrﬁé\MaYSAﬁlrwaﬁledE@mm Yed
be t

above, % (?lre%llltrggl glal Yrdhs )S%l lflll (%alies Sk i E}%RI T%angmcal structure,

I ndepenae

Pr @@@@@teﬁfauwwﬁezlatth@mbah@R grafting of the
vari abl e regbon of the heavy chain of the 6F4 anti body
(6F4 VHyeopndlynpanediiention afesidy S&/ Ak dnteotlirgan be considered. This

> CRORIC ealmohéh 8‘{11!51d% RPEDRY Eéc%ac%lﬁg 4 {)MG?E&&S?%?%C@BR%ccordlng to

a prelir’mnar ep i n humani z
t hKabdt4 VH nucl eoti de sequence initially was conpared

¥Mhteh| ﬁl/:ﬁ-h%tatgg E%%rg:litrvlzqn %{i(ﬁﬁfl}%@ lc!gglgeﬁeégg)ﬂﬁp gee Srna%reeefc"cerggldues 34 and 55

ht tiRidt | {5 enClafRS). Fhe: two residues, outside of the CDRs defined IMGT, are
included in the CDRs defined by Kabat.

Residue 34 (Ala/Asn) belongs to CDRI1 according to Kabat and takes part in the
VH/VL interface. Such a mutation remains relevant in spite of the strong representation
of Ala in man.

Residue 55 (GIn/Glu) is part of CDR2 according to Kabat and also takes part in
the VH/VL interface. Such a mutation also remains relevant in spite of the strong
representation of Gln in man.

As was described above, these three mutations could be tested independently or

in various combinations.

Example 3: Process of humanization by CDR-grafting of the variable region of the

heavy chain of the 6F4 antibody (6F4 VH)




Regions V, D and J of nmurine cell lines having a
sequence identity of 99.30% for the V region

W@ b@@sNABE85* Ol; SEQ I D No. 43; EMBL nonencl at UPET/EP2007/062760
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AF304556), of 80% for the D region (1gHD ST4*01; SEQ

I D No. 44; EMBL nonencl ature: 243) and of 100% f or

the J region (1gHI2*01; SEQ I D No. 45; EMBL

nonmencl ature: VO0770). These alignments are

represented in figure 5A for the V region, figure 5B

for t hea)Dompirorenagidhé bHdrid B@leenda Wgu@acee@ﬂomll known murine cell
S|der|n these identity percentages, it was decided
ﬂ%ézyﬁ%%%F4 VH sequence directly, as was the case

f or 6F4AYh.prélimicaRac) Boungnidatien Ib?l @ BRIk £1En S 8A¢ 8RS & H nucleotide

of 6F4 VH mnth al | knomn human cel |l |ine sequences In

or Hapencs inigelhy pey comparpésithiliaitheamang a%lbhmeowquences present in the

0y : ' havi ng t he

greatﬁq{ possxgp gﬁﬂﬁ% - FQ&‘@ﬁ} the three

r egi ONSR¥%iom3 ‘Hnﬁ) a]ndOT oﬁﬁﬂirl‘db‘l cekdinso ighihg afsedqudnbé $dentity of 99.30%

pur pose, the nucl eotide segu nce of mouse 6F4 VH wa

cofpdhey Heen UGV §350TH SR TR 4%%13%%%%&% AF304556),
pr§sRpY, kit fiep! ‘l%%l g ﬁllj)%q@r*OﬁugﬁQ 5 1. n4QeEMBID%menclature

were 1 dentified h an sequence rdentity of 75.

foMZBhéS)VanégmforlO()%GM 1RAJ; r@@ | B 046 ;SHEVBID No 45 EMBL

nonencl urevoéééSOS), of 71.42% for the D region

(|%94BGIEP W7 ; 1D No. 47; EMBL nonencl at ur e:

X97051) Tﬁ’é%g afl nrﬁgn@&ré’rgﬁésetn% i 1 gﬁ&' N £dr! t%&/‘]r’é%ﬂah, \@%Qe 5B for the

I D No. 48, EMBL nonenclature: J00256). For each of the

re@n@ﬁgnvhdﬁ%@ﬁ@(UﬁWﬂhéhgémn1naI l i nes above wer e

sel ecte n earranged..bet ween the e. al,i gnnent.s

e pr saltam RO ARRRAEE N d™Y nIST SRR GUTE kG oF4 Vi

f ogequbrclitcey, @8 wap ethef dagdifor 664 VIOr the J region. c)

Humani zed versi ons of 6F4 VHThe follomxﬂg step in

humani z& SRR H¥se6 &4 redbie&iosds sesriefes afiohd Kb gt know human cell

I(%ﬁ@ GHD1- 1*O1 and 1 GHI4*01 cell 1ine sequences
tﬁ%%éjo%nlng t he nouse 6F4 VH CDRs to the scaffold

r egl onslnobrdeh es edchsifie tige bedt ihvesn danidRlast ﬁgeCDR-grh]&ing, the human-

rocess the nol ecul ar nodel of the nous Fv
Peaﬁgﬁgew]ﬁqe hav?ng the greatest possible identity wit each of the three regions V, D

and J of 6F4 VH was sought. For this purpose, the nucleotide sequence of mouse 6F4
VH was compared with all of the human cell line sequences present in the IMGT data
base.

Human-origin germlines were identified having an sequence identity of 75.34%
for the V region (IGHV1-f*01; SEQ ID No. 46; EMBL nomenclature: Z12305), of
71.42% for the D region (IGHD1-1*01; SEQ ID No. 47, EMBL nomenclature:
X97051) and of 87.51% for the J region (IGHJ4*01; SEQ ID No. 48, EMBL
nomenclature: J00256).

For each of the regions V, D and J, the germinal lines above were selected and
rearranged between them.

These alignments are presented in figure 6A for the V region, figure 6B for the
D region and figure 6C for the J region.

¢) Humanized versions of 6F4 VH



be particularly useful in the choice of the nouse
residues to preserve because they may play a role

WE@R2a0sms2065 mai nt ai ni ng the nol ecul e' s t hr ee- di PENEPDNADG2760
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structure (canonical structure of CDRs, VH VL

interfaces, etc.) or in bindingthe antigen. In the

scaffold regions, each difference between nouse (6F4

VH) and human (1GHM -f*01, I1GHDI - 1*01 and |1 GHI4*01)

nucl eotides will be exam ned very carefully. For nore

cl ari t yThefallesviigbtepw Hhy, himapigasion ppecsseeansistshef jeangHogether the

o1 Rea0F Bl S B8 RuMATAT Gt Rhupnegang e foining e

f ontbuscesHAVES IR0 Y SéaffoddBigibn BE FHRBY S I\ rfAlines.
identified. Residue 2 (He) is part of Vernier zone and . .
t akes p&his stage e meease thermelgoulmespdrl @ f 35 oyse) Ohdgleregions will

part | o cord :
2 TS G D LT 5B ey
VHp M. ai oleetift@e én anchtaining e ik lodutdts BRR3dinfdasivdalestialture (canonical

(Tyr) takes part.in CDR2 anchoring .according to. | M3,
i sst&mre@g Qe W RGeS Rapat, in inding, Q*ep%mgea-f In the scaffold

Fh%g}&g,”éa%h d%f?é}%n@enﬁet@%épmtoﬁé%e FRaVLY) big hiGaYdOfvi-r+01, IGHDI-
interface. Residue 59 (Arg) takes part in

antHdrandd Gitd $0 Dinnglevtadds MG beiesaparet] vefy @BREllaccor di ng

to Kab and takes part .in the VHVL interface .
e st nAa e 0, B b Ol Bel BT d PEMRG TG4 sgauence with
MUERS bR HABRTIHY M Pl clafZiANINSS, respectively

(I MST classification). These three residues are

| ocat edAb agiR2case cothdiha dighb chkdib douaredidvek daprmpst fiepain unchanged
the VH,VL.dinterface. Residue 6 1 (Asn/Ala) is not
di?@%?ﬁ?%ﬁﬁglicated in antigen recognition. Its

mut at i OReH@R 2 (LS iDRrceedrilRf 26he MRAThlchy ab2n CORY fGudduring.

and residue 65 ELys/G n). Secondly, two additjonal )
changesRaidye b (Bxratakas part imkOR handwangascqrdingtte IMGT, is part of

CEPRISRBLN0 AT, QOTSER A EAIDSS Aoy s i
i nCDIR8. VH/ VL interface. Residue 74 (Lys/Thr) is part
of the l\{gsricli’llileeSrO 1le})e ta?igg pgr?){n %el)hngrllclzh%?‘&lg %céor}ding to IMGT, is part of
CDR2 according to Kabat, is also part of the Vernier zone and also takes part in the
VH/VL interface.
Residue 59 (Arg) takes part in CDR2 anchoring according to IMGT, is part of
CDR2 according to Kabat and takes part in the VH/VL interface.
A first humanized version will be able to include three mutations at residues 61,
62 and 65, respectively (IMGT classification).
These three residues are located in CDR2 according to Kabat and take part in the
VH/VL interface.
Residue 61 (Asn/Ala) is not directly implicated in antigen recognition. Its
mutation can thus be considered.
Residue 62 (GIn/Glu) and residue 65 (Lys/Gln).

Secondly, two additional changes will be evaluated. The two changes relate to

residues 48 and 74 (IMGT nomenclature).



CDR2 structuring. Third and last, a third series of
mut ati ons coul d be consi dered, nanely a change of

wo e@sdoxds3 O (Pro/Ala) and 4 1 (His/Pro). The arP@I/EB2007/062760

10

thus, in a way simlar to the nutations planned for

6F4 VL, to approach the human germine as closely as

possi bl e wi t hout nodi fyi ng CDR anchoring. For sunmary

purpose only, tables 4 and 5 below list the cell lines

used as well as, respectively, their amno acid and

nucl eot ResdwetftidivcMenubdiengnd tibthe saaffeldiregion, Exensplagt i1 the VH/VL
: Pyrtfication and identification of the 6F4 anti body
an?ﬁ%%ﬁetarget Purification by i munoaffinity The

ant i genréad@el4 qlyd/mer)6k4aanbdf BRAY cirserPrbnef in@dmby 8 Raplicated in
menbrane fraction enriched by HT-29 cells. After

sof IR StEsfiiBg in a 50 nM Tris/HO buffer, pH 7.4,

cont ai ni-p - Tri - I

rontr andin S0/ » MY serks o Bldtiol Bl bo Lt g namely o chunge
6 Fdf agstdubo@y(Aroimid) hndzed (Bhis/B@ph@ti©aam deahiss, av er waghimilar to the
at +4 OC under gentle m xing. The 6F4- Ag conpl ex )

£ ofWEoBh PERBCH A AL REDiREh & WIRH gFi Bgas closely as possible
sol Ui U A tergents in order to elimnate
prg?%?ﬂgﬁggggﬁﬁggkﬁgﬁgﬁgg{ficalIy. The 6F4 anti gen

t ar get For simmad purmse vhly, 6Blssepithf bslewslip gl cellbnasgused as well
a0.1 MQy/ buff.er, .pH 2.7. The fractions, coll ected

ar & 5??8?‘?%8 - By SEEMPACE 28 8&‘%1?%3%&?%%“%6 p4BbE el
non-reduci ng condi tions) and western bl ot after

transfer to nitrocellul ose nenbrane (primry 6F4

anti body used at 0.5 ng/m, detection by

chem | um nescence) in order to select the fractions

enriched in the antigen of interest (figures 8A and

8B). The analysis by western blot confirns the absence

of the protein of interest in the un-selected

fracti ons and washings, and a specific elution of the

|atter at acid pH The enriched fractions arising from

two purifications were then anal yzed by SDS- PAGE

el ectrophoresis (10% gel) and western bl ot under the
condi ti ons described previously. The antigen

recogni zed by the 6F4 anti body in the western bl ot had

an apparent nol ecul ar wei ght of 35 kDa after analysis

in reducing conditions (figures 9A and 9B). A

difference in apparent nol ecul ar wei ght can be noted

when el ectrophoresis is perforned in non-reducing

condi tions: under these conditions, the apparent

nol ecul ar



wei ght is indeed slightly |ower than that observed in
reduci ng conditions. ldentification of the antigen

wWo 2009062088 t er SDS- PAGE el ectrophoresi s (10% gebQT/EP1087/062760
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15

proteins are stained with colloidal blue using a

met hod conpati ble with mass spegctronetry anal ysis
(figure 10). The band of intereSt corresponding to the
protein detected by western blot is cut out using a
scal pel and then de-stained by incubation in a 25 nmV
amhale dm bi car bonat e sol ution. After reduction
(DTT)/al kyl ation (i odoacetam de) and "in gel"

hydrol ysis (overnight at 37C) of the protein by

trypsin (ProPgRMLINES @MBLYEfG enzynme that SEQ ID No.

h drnl yzes proteins at the lysine and Arginine

r eKGIIMER-93481 (AR35P3eases peptides having |a Lysi ne38r

At HERITO1 (€80tiTe in the C-term nal position, the 40

peKdes3gonenmuesh)ar e extracted using an 41

aCRER0T (J0phWBY € m Xt ure (70730, V/V) n|The 4

PIRSEYTE] P01 PAIG536; - Tese are then degosited oy;

th

(a&]ﬂ%ﬁ ;(ﬂl 4‘;}\2’2}3'%3”:: ?;;:rnccvw :C:L‘Ida ;?F.:/Ier ng! OPI 44

am

_Le J
MBIV Ol 2398 bt r onet ry (Aut of | ex, Bruker 46
DalGldRileEY0] (KRE0hBss spectrum obtai ned i s present ed4Vn

f i Bui&*00.(J0DRE6) | st of the peptides deduced from t hd8

anEbN ¥ D3FE1 Peepiobp 1 dentify the protein by searchigg

data banks using the NVABSCOT search engine (Matrix

Sci ences) . The NCBI nr data bank search results,
regabledted to proteins of human origin, indicate that
three proteins have a significant score (score > 64):
1. Crystal structure of human junctional adhesion

ol ecul e 1ype&GERPAANES( EWI%LTfo?hDF otel n carrespgngID No.

to the extracellular domain of e FIl 1RFJAMA protein
usEeKVoP-BtPUEAIN3AP3Bt udies. 2. FI | receptior {Hono30

saplens)1 Beo0E/7r 116 This protein corresponds to thél

p1 REKIVS033+0f (PMreakeg)n FI | Riisoforma . 3. Kl | )

r eRGRI 01 (RPLPEYN D { HOMD sapi ens) SCore = g5 This 133

t IFGIH‘VTS 5@6& (XF30’4§%6L§,UI OT T U UI pl ot (:‘I Tt I I'( W lshl

t oS amhro—actds—wh i'GSﬁGCt 0

i LIGH] w§ 4017 (M23233) 55
IGHJ2*0T (V00770) 56
IGHV1-f*01 (Z12305) 57
IGHD1-1*01 (X97051) 58
IGHJ4*01 (J00256) 59
IGHV1-03*01 (X62109) 60

Example 4: Purification and identification of the 6F4 antibody antigen target

Purification by immunoaffinity

The antigen target of the 6F4 antibody is purified from a membrane fraction
enriched by HT-29 cells. After solubilization in a 50 mM Tris/HCI buffer, pH 7.4,
containing 150 mM NacCl, Triton X-100 and IGEPAL, membrane proteins are incubated
in the presence of the 6F4 antibody immobilized on sepharose beads overnight at +4 °C
under gentle mixing. The 6F4-Ag complex formed on the beads is then washed with
various solutions containing detergents in order to eliminate proteins adsorbed

nonspecifically. The 6F4 antigen target is eluted from the 6F4-sepharose support using a



The identified protein, by this approach, is thus
called FI TR or FI | receptor. This is in fact the

wobdososmb3 desi gnati on of the protein adopted WheTEP1007/062760
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was first described as a receptor of a so-called FI |

anti body (Naik et ah, 1995, Bioghem J., 310,

155-162). This protein is bettel” known today under the

nane of JAMA or "junctional adhesion nolecule A", and

is also called JAM, PAM I, CD321 or antigen 106.
Anﬁ;rig\/ltﬁleﬂé@bbuﬂers pEEPadde fsyctiony sollectdry dreotnpdyized dryd SDS-PAGE

o R ki THRP 2 ED-ARTGR ol PEaBERM MESelrVR Aer wansfer o

0 ditiogeldléset Arnb@dnep Qﬁhh&i?s 6Bd | Sitibgd§ reved t zﬁeO 5 ug/ml, detection by
theoretical hydrolysis of the human form of
J Ahenviusynescaicg) In Priss éo pelee the hartdens ewigbed B7thegntigeppof interest

pr

o 05 ) S8 PSEOE . NOLSONG o b LASBLER s ot
[ mn&@&ﬁeﬂirﬁf&umdlé‘btédﬁﬁacamalaﬁdltx/aﬂlﬁh@ ahén spedifibelution of the latter at
determ ned experinentally by SDS-PAGE. Confirmation of
th%“@ﬁﬁget identified by western blot The
i dent i fTH@tehl‘?Eheﬁf fra]c‘ﬁ%ﬁahymg RIRLUGR fﬁ)gﬁ&%a%rewﬁl%n analyzed by
then confirnmed by western (10% DS-PAGE gel In
nofSPBelNGENgeatmpbotesio ns]% &b 8adtwd3tﬁd1y bt uddes thgbwid,ltlons described

det ecti gn chem | um nescence) . sh. .n figure
1 PV oHdY ot i PbyoPacopnY ks Sh Ny MK Beufa: Hot had an
| Nag At hA& ule %g’(ﬁ%f%tl{[?@ﬁft&%aly&stlﬂ @ecfu%ﬁfgt do‘ﬁﬁltlons (figures 9A
enriched by imunopurif cation(apparent MV = kDa) ,

asaIWei’lB) a’sdtff%emw I APRAT NS casHod rwelglntcﬂaelhﬁ; npm whereclectrophoresis

r ol é)gelﬁlx{m%({gﬁll non; aglilc\l}lg ol Mt%o%ep Ll h,rese COIng%IOIIF %élapparen% molecular

an%rghﬂﬁ&ﬁueé&\k«hghtgqawemw eHaf Badena:ﬂtm BatlyingRéRYitions.
Systens, ref. AFl 103) diluted to 1/1000 (figure HB).
Exanple 5 : Specificity of the 6F4 anti body for hunman

é'g‘i\éeﬁtiff&% AREG dnfibliY taPlet t € 6F4 antibody was

t under the conditions
descri baficalSDSERPABGH) gicetrdghaséuing 1 Q% agely, hthe 6pbtcamd iatrodtained with

is s ific for the human fo of , JAMA since it
r eeaﬁwf &) dlucy jring & asthadneomp H}l‘@sﬂh Hmmeﬁrﬂwem&@alym (figure 10).

Sy$he 'J§ncf &f 1ntf?rlg%0}r'¥£po gpn? troet‘ﬁe%lbt% eﬁ@dt&h% wWdlrmn blot is cut out

human forms o M B an reco I nant Pproteins
hJvvhBA Bcalpelcanid JtAdn G- Etameﬂ&ly ﬁy@iaems i ef25 O dmyidpnamal bicarbonate

;?’g} %tﬂq{) rfgﬁ?r\ﬂ. }Epﬁ(&[lo Q%%’éi/gl%glﬁg&? 'yil-oic(?gap a%o alll(? a‘% gel” hydrolysis
(overnight at 37°C) of the protein by trypsin (Promega), a proteolytic enzyme that
hydrolyzes proteins at the Lysine and Arginine residues and thus releases peptides
having a Lysine or Arginine residue in the C-terminal position, the peptides generated
are extracted using an acetonitrile/water mixture (70/30, v/v) in the presence of formic
acid. These are then deposited on the MALDI target in a mixture with a matrix (alpha-
cyano-4-hydroxycinnamic acid, Bruker Daltonics) and in the presence of ATFA, and
then analyzed by MALDI-TOF mass spectrometry (Autoflex, Bruker Daltonics). The
mass spectrum obtained is presented in figure 10. The list of the peptides deduced from
this analysis is used to identify the protein by searching data banks using the Mascot

search engine (Matrix Sciences).



Exanple 6 : Measurenent of the affinity of the 6F4
anti body by Bl Acore (surface plasnon resonance)

w@rosospbe Usi ng Bl Acore, the affinity const aneCRBPIN/062760
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of the 6F4 anti body for the soluble protein JAMI-Fc
(extracellular domain fused with a Fc fragnent of the
anti body and produced in reconbl’nant formin NSO
cells) can be calculated fromthe determ nation of the
association kinetics (ka) (1/ms) and the dissociation
ki net i cEhq RNOBIa1 detp amkotedichgreswtst mestriadedrin arokgek dof faman origin,
(Ri.gh szka,, .J Mol .. Recoqg., 2005, 18, 431).
varare GGG SR Bat e RERT serBl B ABBK & X and

Bl Aeval uat i oQrgtal stu@@klofRlMah WaREahR adiNonResigant sype-1
Muri ne nonocl onal 6F4 antibody: 1.3 ng/m - Human
JAM | - Fc (re$coraTd3oJm R&D Systens): 50 ny

- Fe (refeorazdd : :
Systoms) 501y PRF Pl EMba Sl Al DML oy 1R AM-A

(Bl Acore) - piorn ngedkbt strucAmalngidi€sBl Acore) - Bi ndi ng
buffer: Acetate pH 5.0 (BlIAcore)- Capturing anti body:

goat |g& Fc Bhtieceniedlome @ridnskoat anti - human)

(Bi osci ence)gsorRegggeration buffer: dycine, HO pH

1.5 for 30 seconds ?BI Acore). Discussion and

concl usi ons This pdettia correfpogds ® thS psshomsot dfgtrotenel hhiR/isnform a.
6F4 antjbody_js bound to the extracel lular part of the
hurman J%MI ]f)irlorteé?pﬁorblé‘ffg%g (ﬁg’”’loh‘@pléﬁf)r acel | ul ar part

of the muring Mgk protein. The data in figure 14

make it possible to calculate a KD of 22 pM of the 6F4 '
ant i body for Thises thapeasubamp{ thp ispferiond ahpretein HésR, with two deletions

experi ment al ditions. The sl ow djssociation
o heri e aap Rl Hhinb AR w oS U omenon of

ant i bodyhavdediifiyd hesteihBy @it iagpdadidiiy ah@néalleda MR 6aF11 receptor.
m)de,l)‘.‘ExanTBIe 7 : Invivo activity of the 6F4. )
anthisdglip fopt theeffiane.desigeatisgrodithe pigtan adontedsywheyt itpwas first described

gga‘é‘seé‘%%&ﬁ%&dé!f a WPHICH T e Anabshy (NACLEH , RYod BibQUHE 1281& 155-162).
This protein is better known today under the name of JAM-A or “junctional adhesion
molecule A”, and is also called JAM1, PAM-1, CD321 or antigen 106.

Among the peptides released by tryptic hydrolysis and analyzed by mass
spectrometry, nine peptides have an experimental molecular weight corresponding,
within 0.1 Da, to that of peptides arising from the theoretical hydrolysis of the human
form of JAM-A/isoform a. These nine peptides cover 37% of the protein’s primary
sequence. Moreover, the theoretical molecular weight of the JAM-A precursor

(~32.9kDa) is in agreement with the apparent molecular weight determined

experimentally by SDS-PAGE.

Confirmation of the target identified by western blot

The identification of JAM-A by a proteomic approach was then confirmed by
western blot (10% SDS-PAGE gel in non-reducing conditions, 6F4 antibody at
0.5 ug/ml, detection by chemiluminescence).

As shown in figure 11A, the 6F4 antibody recognizes natural JAM-A protein in

the HT-29 membrane extract and in the fraction enriched by immunopurification



250 ng/ nouse, denonstrates that this antibody
significantly inhibits the growth of MCF-7 cells in
WO 2008/082063 | nhi bition percentages reachi ng 56%CDRPENBW2760
to mce injected with PBS (figure 15). The
non-rel evant 9G4 anti body used an 1gd@ contro
i sotype is, as expected, witho antitunor activity.
Exanple 8 : Study of the distribution of the antigen
recogni zed by 6F4 on a panel of tunor cells In order
t o(&pearemrﬁ/lﬁ\é =t ek Pt envelabs thadliimen¢ megmbimant preteeFIAM-A/Fc (R&D

pes. of t.udi ed

ooy 17 pHBaEER MG otk A & o GPari Pllivatent o tha
Thef sedoash@diaC %hﬁ—ﬂdnﬁh@SJ@MeA'\@%t holrsdapaaibéB L&D Systems, ref.
breast cancer) A64966non sna cell lung cancer),
HTéﬁlaﬁﬂdéémétQééopg ighc ddRter) and BxPC3 (pancreatic
cancer). For labeling cells, a range of doses (10
mg/m, 5 ng/m, 1 ng/m, QSIm/m, 0.25 ng/mM and
0. ERampig SaBpecivistyt dshedF4 diibode $arl Husnapriadek ed in
figure 16 show that the 6F4 antibody recognizes an
ant i genl&§ &Pﬂc}f%%té(rﬂfl ¢ &kp @@&g A fFemaiged Ry evestern blot under the
ce&hﬁnkgﬁgggmmgggmg%bel|ng obtai ned is saturable,

which attests to Its specificity. Saturation of the
si tes i Eigotst B shewsfthathacicbagsotly at spenifioffor thadiman gérm of JAM-A
ant.i body, which is evidence that

10 S Hnek By cobmiEn e TRgpOI e g AN g BRI 89GmS ref. 1103-1m),

Huﬂﬁnﬂeé@%nhﬂtg B¥h&Re QuAkh ifBEn0hf I A0-Bahi aM-¢ agtaibiahnt proteins
the light chain of the 6F4 anti bod l56F4 VL) Summary
I

of hiAM-B/kFgand @éAM CéFcaMIQ SystemRasi, 7Mﬁrm1dyl 189-J3) nor the murine
Pr od ct I r.r.an Se C
S LT RTLARIRRSRIoR . KB SRR SR

aIIeIe i | GKVI -33*01 score = 922 (227/279 nt) identity
= 86,49% i J- GENE and aIIeIe Il GKJlI *01 score = 140
amlat 6: s T ~thgt gffnity, of the 6F4 antibody by BlIAcore (surface

plasmon resonance)

Principle
Using BIAcore, the affinity constant Ky, (M) of the 6F4 antibody for the soluble
protein JAM-1-Fc (extracellular domain fused with a Fc fragment of the antibody and
20  produced in recombinant form in NSO cells) can be calculated from the determination of
the association kinetics (ka) (1/m.s) and the dissociation kinetics (kg) (1/s) according to

the formula Kp=kg/k, (Rich and Myszka, J. Mol. Recog., 2005, 18, 431).

Materials and methods

25  Instrument used: BIAcore X and BIAevaluation 3.1 X software (Uppsala, SW)
Reagents:
- Murine monoclonal 6F4 antibody: 1.3 mg/ml
- Human JAM-1-Fc (ref. 1103-JM R&D Systems): 50 ug carrier-free)
- Mouse JAM-1-Fc¢ (ref. 1077-JM R&D Systems): 50 ug carrier-free
30 - Running buffer: HBS-EP (BlAcore)
- Binding kit: “Amine” (BIAcore)
- Binding buffer: Acetate pH 5.0 (BIAcore)



[6,3,8] CLQYDNLWF | AA JUNCTION - Detailed data for
cl osest human V-gene identification C osest V-REGQ ONs

w@ emalosmted fromthe V-REA ON first nucl eoti deP¢DEPIE7/062760
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2nd- CYS codon plus 15 nt of the CDR3-1MGT) Score
I dentity M64856 | GKV1-33*0OL 922 .81, 36% (227/279 nt)
M64855 | GKV1D- 33*O1 922 81, 360/25(1227/ 279 nt) X63398
| GKV1-27*0L 868 79, 21% (221/279 nt) Y14865 | GKVI - NLI
*01 841 78,14% (218/ 279 nt) X72817 | GKV1D-43*OL 841
78, 14% fziblpmglgn@r)tlbodmeg@tlleﬂ‘r Hataatifhamap| Gs €<tH.hgead ranti-human)
J- gene |d?Bt|f| cation Closest J-REG ONs : Score
Identity JOU2945"1CkJ1 *01 140 86, 49% (32/37 nt)
AF103571 IR Q2onlRRrB1GA8Mc( B0 B 178 Yor30Q2dds (BIAcore).
| GKJ4*01 113 78,38% (29/37 nt) Z70260 | GKJ2*02 104
75D6‘8%S(0228l'@7€0ﬁ€l)4812@6620 | GKJ2*04 95 72,97% (27/ 37 nt)
- dentirhd eabi AN o8l CH WhGR! b HRFSHE Bhiibody. is bound to the
criteriae are 1nv h intion and ranking
of exatHcslihder fEDRoE et lmi’ﬂzin J&i-tpestein The set ko eugeraadilular part of the
| east,, known participation of the residue in VH VL
i n@é‘Flfl%\é%M { RT4##fi gen binding or in CDR structure, the
anmino a
ol duot P A AR LR R T B RRLITYY LORARE DRIEE 22 pM of the 6F4
st antthody éoraghe buaanr i Al b pebdermiund@ttieese experinchta wbnditions.
t bet. VL domai n

aci ds foung. di ffer 4 nd

The ol LBt ORckcI BRI HE R GEP{HeE Y §BRE. Oaf Phgjomenon of
t hgmueal aGidAy s tﬁ@a&@%nr(&%l@ﬂ%alygéal mbddnese 2 1

resi dues, analysis of the above Cited paraneters | ead

to the |dent|f|cat|on of 9 nost potentially

t hese 9Aft%§tl @ituafe‘ 6F%H @ﬁuﬁohsmu@l@lfﬁum@slﬁ@ctea tkyenemne at a dose of
250 pg/mouse, demonstrates that this antibody significantly inhibits the growth of
MCF-7 cells in vivo with inhibition percentages reaching 56% compared to mice
injected with PBS (figure 15). The non—relevant 9G4 antibody used as an IgG1 control

isotype is, as expected, without antitumor activity.

Example &: Study of the distribution of the antigen recognized by 6F4 on a panel of

tumor cells

In order to determine the potential indications for the 6F4 antibody, four types of
tumors were studied by flow cytometry in terms of a membrane expression profile. The
selected cell lines are MCF-7 (estrogen—related breast cancer), A549 (non-small cell
lung cancer), HT29 and Colo 205 (colon cancer) and BxPC3 (pancreatic cancer). For
labeling cells, a range of doses (10 ug/ml, 5 ug/ml, 1 ug/ml, 0.5 ug/ml, 0.25 pg/ml and
0.125 pg/ml) was tested.

The results presented in figure 16 show that the 6F4 antibody recognizes an
antigen significantly expressed on the surface of all cells tested. The labeling obtained is
saturable, which attests to its specificity. Saturation of the sites is obtained from a
concentration of 1 ug/ml of antibody, which is evidence that the 6F4 antibody’s affinity
for the JAM-A antigen is high.



nore inportant so that they will keep their nurine
origin in the humani zed form These are residues 139
wa@pasilsHeand T66, |ocated at the CDRI and CDR2PEMEPDND)62760
respectively. Finally, 6 amno acids will be anal ysed
i ndi vidual ly and/or in conbination to determ ne
whet her they can be humani zed or if they have to keep
their nmurine origin. Looking to the non- involvenent
of the J-region in antigen binding and structuration
of the V-region, it was decided to use the native
* 1 a i )
hupen, LGS 0%, Seral boggens,ah bhS. desboned. Seq¥ents chain of
* | tHe @FYesAbe (6B4 &mMyno aci ds changed defacto to their
human counterparts 1, correspond to am no acids
anal ysed for thejr abilities to be humani zed, the
human reSYRHAHRY the IMREReESneldr B8 t he sign 2,

correspond to am no ; N In the
huResult 2e0m@¥4 VH don%ﬁﬁﬁ%ﬁ%@%ﬁ i?ggﬁﬁg%gﬁ%gﬁrsion of

humani.zat.i.on by..CDR:igr.a varl.a r.egi.on..of

th ' ft ti bod 4 \VHdenti
(R o REEFA AL B (5o rommomary

t o~ the~COR3~regi-on-in-the-VH-domai-n:~Thehumaniz gttg Con,
Pr 0GESS g alpgsed on ‘aGRyIEDR- graf tdong- f4oappr gty =77
Anal ysis of the closest hunman Dgenes is not Caséftli | i n

t hEBRS ~gDetiai | ed data for closest human
Véggﬁégﬁgigg%?ﬁ%gticﬂitﬁbsest V- REQYONS-W BV al uat ed

f Lom-the. V-REG.ON.fiirst..nucl.eot.iide.t.0.t-he..2nd--CYS

codon) Scorﬁckggn%%t¥ Z12305 1 GHVI - PA 796 75, 35%
5 (2177 288Dripiled@sa (5 asppyiupeny -gaie identdisolion16/ 288 nt)
X92208 | GHV1-2*O38 782 74, 65% (215/288 nt) Z12310
' GtMsés%*\Q‘ﬁE@@N%“(gﬁé%té@ 28R VIREGRRE 47st! fddébiidd i he 2nd-CYS
760 73,96% (213/288 nt) - Detailed data for closest
hueden plgelfentiof it CPR3dM@H C osest J-REG ONs : Score

ldentity

Score Identity
M64856 IGKV1-33*01 922 81,36% (227/279 nt)
10  M64855 IGKVID-33*01 922 81,36% (227/279 nt)
X63398 IGKV1-27%01 868 79,21% (221/279 nt)
Y 14865 IGKV1-NL1*01 841 78,14% (218/279 nt)
X72817 IGKV1D-43*01 841 78,14% (218/279 nt)
- Detailed data for closest human J-gene identification
15
Closest J-REGION:S :
Score Identity
J00242 1GKJ1*01 140 86,49% (32/37 nt)
AF103571 IGKJ4*02 122 81,08% (30/37 nt)
20 J00242 IGKJ4*01 113 78,38% (29/37 nt)
770260 IGKJ2*02 104 75,68% (28/37 nt)
746620 IGKJ2*04 95 72,97% (27/37 nt)

- Identification of critical residues

25  Several criteriae are involved in the definition and ranking of outside CDR critical
residues. These include at least, known participation of the residue in VH/VL interface,

in antigen binding or in CDR structure, the amino acid class changes between murine



J00256 | GHJ4*01 181 87, 23% (41/47 nt) X86355 | GH14*02
172 85,1 1% (40/47 nt) M5625 | GH4*03 172 85,1 1%

W@ 488462008 ) J00256 | GHII *01 138 74, 51% ( 38/ 51ra@it/EP2007/062760
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J00256 1 GHI5*01 133 74,00% (37/50 nt) - ldentification

of critical residues Several criteriae are involved in

the definition and ranking of outside CDR critica

resi dues. These include at |east, known participation

of the residue in VHVL interface, in antigen binding

or aiichn@mR ssidues, lncalization ofthassidos i bE absstplehmgeta variable domain
beﬁmeen muri ne and human residues, |ocalization of the
reSfdue in the 3D structure of a variable domain etc.

21 3min RN arkClodBd Alfecréairewetinf §r &M dhaiinvesd tﬁHlo‘s!ﬁt IGKV1-
donain and the closest I1GHVI f* 01 human gerniine

geh¥ 0ldumagfectmisng Beicng abinfshene bapropisidedfal. reS@i}tesO(Put of these 21
th t.
Fe%%u% é]an5 g)q’ecg ta%g@él gg%(f P?I{agl;e{l\? ‘?e%ﬁvt‘é tﬁé 186?1t1ﬁcat10n of 9 most

parane ion of 9
pop(ﬁﬁﬁtﬂa&lllyl opntrmmtlng bedidurg. Tlest duete rEbiess areKi2dae139, A40, H55, T66,
resi dues are 40 69, K72 and

Y. 15
Kk8R68. PR 8% ﬁ%%éﬁ%@ P@&Pgﬂ%e 9265&%%&? Ahedn @{fopipeepd to be even
t o aﬁpsroethhtnfﬁ%; @vﬁpkec%oth&? ﬁ{urfn@%\{l | inl thK RERakiB& Fform. These

muri ne igin in the humanrzed form ese are
re&iedmsﬁiu‘a’ﬁﬂS%n@hd?&ES lang at &d hvtcattdleatCﬂ)RZ CRhamng. CDR2 anchors,

Fi nal | cids w |l ana sed i,.nhdj v

i BRI 4 frofto eb dh av L B ReY S B S i ysgmbination
huBdHt g Bh O hdtherlth8Ycan@tauhinkeg Br IMBLY hadid R&pahéidhidrine origin.
Looki ng to the non-invol venent of the J- reglon in

antpejeng b ﬂn@m@g lam;lvgnmﬁ @tf tircat-ragionom antigenvbindiigomd structuration of

jye hu
gots PRI GRSkl R AUy B N TN &5, B
dormeihe dee@icetsegudnde &f GdmambBized 5F4 0 desinaebitted aFiQre 17
aci ds changed efacto to their human counterparts 1,

cor r espOrf@TEEoAHith amye; agids shanspd g /6@ t@ Wé}rﬁlua@mcwm@@arts
to be h eé[%%éi trohaﬁmlﬂg MRfYs C?Fflﬁ ag&f“ f&et'h&g agﬁﬁifeg %% %g humanized, the

be|OMIt correspon am no aci
rehmnmfmfduabemgﬁﬂtﬁcdmmrmd)wdcb F@d VH domai n Exanple 11

. Second version of humani zatj on by CDR-grafting of .

t he Var5§j aBEesPIy &h 2g¥ng geld ﬁé% &hyreERE) FWH {hheg pumanized 6F4 VH

anghhady (6F4 VH)

Example 10: First version of humanization by CDR—grafting of the variable region of

the heavy chain of the 6F4 antibody (6F4 VH)

- Summary of the immunogenetic analysis

Result summary: Productive IGH real'*ranged sequence

: (no stop codon and in frame junction)
S L
J-GENE and allele IGHJ4*01 icgolfe - iiell;;[‘i;ynt:) 87,23%
?[]J)I\l?g%\fg; lengths and AA (8.8.9] CARQTDYFDYW




An other way to identify human V-gene candi dates for
CDR-grafting was to | ook for human honol ogi es at the

w@eoosoemes d | evel using | MGT/ Domai nGapAl i gn t oBCT/EP2007/062760
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Resul ts of the | MGI/ Domai nGapAl i gn i mrunogenetic

anal ysis are summari zed hereinafter: Allele Species

Domai n Sm t h- WAt er man Score | de 4[ ity percentage

Overlap I GHV1-3*0Ol Honp sapiens 1 451 64.3 98 -
Identification of critical residues in |GVl -03*01
gePrddnnestiehe bISEQ (DHNoCDRG, raEiBL imdieN¢! domagr The humanization

X62109).. Th | i f .6F4 VH d i d | 1-.3*0
L ORbEraia Yo ARCEPR- Plas s, M b, Ahelifed S ariedt human D-
se%@fég isoibt apetull althi@ra@igyt hose residues is based on

differential criteriae based on the relative

i nportance of each single position according to their
st ruct ur RFtaHed eafr€loseHdumaR NogrnesdeniEtcatie f unct i on
rel ati onship, the relevance of the am no acid cl ass
chaRgest V-REGIOARPEDaIfAEd Honf ROV IEKEIR YRR oRfle e 2nd-CYS
results obtained during the first humani zation
progless. In a first intention, all the different
"out-side CDRs" ami no acids have been changes for
their human count er par¥ore except ldegtfiydues Y55 and R66
WhZE2308dGHNaL-8 04t r ongl AP6supposed 5t % 17A88Inved i n

bi Kd2 iy EHCDR202nchor®7assi gned 5088t AIeL88 nt)
HURP2OBAIGIHIV 1203  t hosE2t wo r esi7diesss, 1l5)288aitexpl or e
at zitm ogaief-2¢de procers, when 7aldsot (e soisiged) anal yses
degmophefcainers gyl | besperf or med.osbnpagmgsrgcovery of
the fully activity of the parental antibody, the 6F4

Hz2 1e- hppRitZ&da Y HRBRIMMRYLLEOaMRifiuiide | mproved
as follow, a "de-humani zati on" process woul d consi st

I NChaedt JIRE@IONG; | f necessary, these amno acids in
their nmurine counterpart: The first group residues,

namely El Q K43R and KSR presedfcmityt r ong combi nati on
of J266 éoHI M d corresi¥dnd to t K€, 6t1/Hog)ti ons t hat
" dEShRatalGEEEDDN" Wi | [17Be assessed 104 (4066kiathg for a
benefo2s IJHSF03r esi duesy2f rom gr @3pl 12 (40MTehty K48Q,
SAaR825686MIpmd HOOR, arg chem caldlyof glgeyiamy nut ations

bujoosss uGiys-alll y a |itishe | ess supposed/dem)resi dues
and will be tested in a second round of experinent.

The six residues fromthe third group, are presumably
nore involved in an
- Identification of critical residues

Several criteriac are involved in the definition and ranking of outside CDR critical
residues. These include at least, known participation of the residue in VH/VL interface,
in antigen binding or in CDR structure, the amino acid class changes between murine
and human residues, localization of the residue in the 3D structure of a variable domain
etc...

31 amino acids are found different between 6F4 VH domain and the closest IGHV1-
£*01 human germline V gene, all of them being outside CDR residues. Out of these 31
residues, analysis of the above cited parameters lead to the identification of 9 most
potentially contributing residues. These murine residues are 12, Y40, 153, Y55, R66,
N68, Q69, K72 and K82. Out of these 9 residues, 2 of them are supposed to be even
more important so that they will keep their murine origin in the humanized form. These

are residues Y55 and R66, located at the CDR2 anchors. Finally, 7 amino acids will be



overall and/or core-oriented residues and thus
supposed to be less involved in binding and thus be

wez@sos®ds in a third round of inproving, whenerRET/EP2007/062760
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25

necessary. Residues fromthe group 4, are supposed to
be the |l ess structurally and/or5 m no aci d cl ass
change rel evant and for who "de-"hunani zati on" woul d be
explored lately. Finally, the foll ow ng six residues,
2V, Y40H, 153M N68S, K72Q and K82T, correspond to

anmiradysadi adividiadly hemddon 2mit ¢aonbidatibnnde , desernlieasvhatler they can be
this initial.conbination, .alter.bindi.ng activity of

¢ st §if ARERRI R Bl RS nmni zat | on of

t hEs&kifie® e asn-Mollvdagnpef the1¥eglon th @ntigds bindgnthd&ructuration of

i mproving. D-gene strictly belongs to the

- $ C CDR3 regi on
i ntheneragip igsrieciind thiseethe Raftviednnpnd o4 *(lsgasadiag gens-
a n _ tl " r . i . o .
T SR BPRLARE RS AP MLy 1+
to the haoriespoal veamito wefdstchengkdrdgian td theMmuimge Rounterparts

bi ndi ng. and structuration of the V-region, jt wa )

deci ded!t ®riFERPNANE Fminp\ASids Avalysdfarshei afilitics itﬁ@e humanized, the
ge 5 hoeptal: j for the re-humani zed
GFQ&E%I%%% gb%ﬁgglﬁiéca?ﬁ é@mp?llgé%égeri ments, the

r e- humahi eatdspondofd ynemneeds thdterchmay ynuwrivaim thet hemanized 6F4 VH
light .chain always corresponding to the Qry/ AET

huffh2ed 6F4 VL domain as exenplified in exanple 9

this finally selected humani zed VL domai n exhibits an

anti- JAMa binding activity simlar to that of the '
r eExarpladit: Seeondbyérsiogd hamanizaden bRiGRR-zprafjing ol ghe variable region

re-tnI nized ver 'OEE' ﬁroge@t isays wer e perfornmed

Wi WIROLS T Dah b O8R4 TRIb VﬁriC6F4 ant i body
anii-olkdyhaaybtonidien@fyatinhan Vyeeas caeditlaiedfdd YCRR-draftidA was to look for
assay (data not showed). Exanple 12: In vitro ]
dohiarekRinelegish aighe amipomcid s elsusingn My TDpanagrapddgen tool.

MCF-7, HT29 and A549 cell lines were selected to

determ ne ef fre ofmEReDEE4 J : :
expr essi oﬁgﬁl%rs [ e0 I gﬁec epY[s m&gégygﬁégé}f nﬁ%@ugorﬁ@enﬁl%s ﬁ%alym are
anshmmaenrzdthediat{te87C, in 5% CO at nosphere, for 24

hours, in medi um suppl enmented wth 10% Fecal Calf

Serum (FCS). Then cells were washed 3 tines with PBS

@E_]gelEnCUDat egpechegs an D@Igéllnt én@@@Wag@Maﬂ Bcé@r %‘hgirtgepercentage Overlap

regiumo, Af gl thiis..secand incubation, the serumdree 98

v WA HOVet—7atiG v C

medi um al one or fresh serunfree nedi um cont ai ni ng
either 6F4 or an 1 gd isotype control described as
9G4. Afteldentification of critical residues in IGHV1-03*01 germline gene

(SEQ ID No. 49, EMBL nomenclature: X62109).

The alignment of 6F4 VH domain and IGHV1-3*01 proteic sequences is represented in
figure 31.

The selection and ranking of those residues is based on differential criteriae
based on the relative importance of each single position according to their structural
relevance, their known structure-function relationship, the relevance of the amino acid
class change if it happen and it also take advantage of the results obtained during the

first humanization process.




either 5 or 16 hours of incubation, cold |lysis buffer
(10 MM Tris HA buffer, pH 7.5 15% NaCl 1 M (Sigm

wEhesiocmbs Co. ), 10% detergent mix (10 nM Tri s-PA/EPHOY62760
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I gepal lysis buffer) (Sigma Chem' cal Co.), 5% sodium
deoxychol ate (Sigma Chem cal () 1 protease

i nhi bitor cocktail conplete TM abl et (Roche) and 1%
phosphat ase i nhi bitor Cocktail Set Il (Cal biochem, pH

7.5) was added and cells were scrapped on ice. The

| ysat eslnerfastcinganiipiedl e ddferentfogasido " RRs 4@nino acids have been

fied
of b0 R Y Vg @in pelise rRieRh B B8 RS, PRERES Ben botn are
Bi strobiglys oseSan e mvoBred hedlmtho a5 CDRR-AHEIRSS ®E51§ned residues.

1000C and ept at -20 OC or |oaded directly on 4-12%
so@umA@EalyétySofarh@pettwvarf§$lélﬂqs@ﬂllth§> Frploreatethf gnégkthe process, when all

e e RS dSBal R (PACET PErddl JRRT Bl o the fuly

anﬁctb'ctgl)of Wespapeithlamnibddy, ahe QF hblup sc-atimawiaed VH domain would have to
te erature. | lters wEre washed in TBST %nd i ncubat ed
\a

wi PHIBRBY eSS 311 BWHRPIF-NHR Y 20 HegeyS WREIdearigisingiyek mutating, if
hoh'éce?stary’ M&Eﬁ%eafc?&sLiﬁ%enl\ﬁﬁﬁﬁ@&ﬁﬁt £ washed in
T prior visualization of proteins th ECL
(Amer shéing .fisst gmupmrelsmluﬁl gummeely E1Q KidgRi fnd dtSR present a strong

down- re ul at JAM A wa evedfor t he .

| HRD e i Pre B RAD NS oSyt € Bimppigaton” wil
NDBE 23838 I 1SkiRNRr Wichef@. conpl ete and stabl e

down-regul ati on observed as early as 5 hours post 6F4

| ncubat T, FydugdT ﬂgmcgrqusp 3 pam@iYaK4§Qt KO8t Ai&%¥d and HOOR, are
\c’Ygem eac-iﬂrl(algeulvgg Of ta‘% ut??%‘}%%@% 61°htkgj%ss sé?foslé% ke% ' Ssidues and

SI @il bé eal ireh E@@hdmﬁldqﬁ%ﬁpe\tﬁﬂe@t the early

i ncubation tine while a conplete inhibition occurred

af ter 1Bhhsiir Esiges foabatg M%ﬁoﬁpt A praumaldy mege involved in an

ex f

peruaan andB: SPREAER A SR ARE SRR (8 §E LN Ryqlyed in binding

9Giénd thot b@expl@mtl liroh thifdwangd ef ﬂli}jroﬁﬁg e;@ltene'ﬁeraesesmg‘be

|nJect|on($ & in vivo tunor roI| atlon To

det or mi ResidUes Tom hevisowm briansamped adicithh <t Siptgughyand/or amino

MAQOld Zlaw&ﬁﬁ%@}e@evfa%d%op%ﬁg “BeR #irhglﬂzeﬁﬁ)'hr’ QRN ReLdpBired lately.

have been i nJected tunors
r eachedFiaaly|therd lpiwiBO SItxore&ldtDesniﬁV BAYH. 0PI, AF68%L K&2Q and K82T,

wWth co rabl e tu ner ed ef

P gt el B e RO o at et pTihicdal combination
gr %H@%lﬁo@ngc hafkytdrendasal @h&hiz%@'\ﬂil demaRf “beUFmasRhlién” of these
within an untreated tunmor. Mce fromthe 2 other

gr sscsmilebd pirsemed ied taseround phindpragingf 6F4 or with
ggi sang_ gde(l)lgestlglfctly belgngs toS ogl%p%lﬁ?j’]trre&ond iy Ct'ilieb% %Fomain. The
humanization process is based on a « CDR-grafting » approach. Analysis of the closest
human D-genes is not usefull in this strategy.
Looking to the non-involvement of the J-region in antigen binding and
structuration of the V-region, it was decided to use the native human IGHJ4*01

germline gene.



Si x hours post injection, tunors were renoved, fixed
in formalin, paraffin enbedded, cut into 5 nm sections

wanasstmsned with an anti-Ki 67anti body to det ep@i/BER200NE62760
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| evel of proliferation in treated versus contro
tunors. As shown in figure 20 ng difference was
observed between tunors renoved before injection
(described as TO for time 0) and tunors treated with
the isotype control 9G4. On the other hand, a

signifi cﬁmermﬁmm defeobtagfedtfanthe r@éuma@lz@d fFeanittiodn was
observe

e roct Brns S lodrg Gt for W ror G BaSorkiing heavy chain.

eXieafiht QRaifrAwiR &r&&%ﬂmlﬂgh@ the QTYADT Blu@esikcd 6F4 ME. domain as
sanme as the one described in in vivo proliferation

exPEnmibisd gn @X%@E‘ﬁ % théx finadhowéagtaduamanizedr L gomakd 9xh1blts an anti-
fr [ f

RS SR SRIF! Al WSSO PR s sy
EXSﬂmlﬁlyl&leab(huﬂlamEe(gWreloﬁ ithpeteomist dsedy8 wdt@perfiemed with reference
dlffere@ge in JAM A expreiflon was obserged bet ween

untor ESPRRINANG ehimgas GHtaibady wosif 6M-p; bading agHyityiag defined by an
' nEEFé&QSSQ??&tM&t@h&\QF@@ | sotype c_ont rol. A .

signiticant down-regulation was noti ced when m ce were
treated with the 6F4 MAb indicating that a potentia

me hanls 0 actlon |nVoIved j e inviv % ti
, d 0fiJA A expression.

of the mqeptmw IH&%%@Q‘%H'H&S %F@sél&t&gfoe@éi@fﬁhné’\’tﬂerbffect of the
the one observed in vitro and descri bed bel ow in

exéithMAt JfEMa’n@ipéesmn E@ﬁfﬂnaﬁf’tlbo’ner@platdﬁielna?ﬁtqm tflasdor anid incubated

it S o, B8 AL Ol 0

t hatlf &cfurh SFER). Iuﬁn dIs ok dtpevdshens ﬂilﬁe@enmomi; Yand incubated for an
i nvolved in effector functlons in mce), an in vivo

offshionab ap dpvespmdres madium sAfﬁf(ra@%) scaopd gRebatipmsthe serum-free
be )
e PR P S IR BT MR g g froh e
Vi froc actliuii tontaiking dithat 6P bpaﬁ;égGFnso@pm dohiroindesbdddbed as 9G4. After

cells were engrafted into 7 eks old mce female
besifichg ¥stt E‘@}Eﬁ@% uiD@ton epldelyeiaputtar 19 makTris HCI buffer, pH 7.5,

I I { _ %
GITP&O%:]N%E% iﬁrM @l%a ‘@%Eﬁnéiﬁ g(% )qu%zh?Efrgg}g Hxngg@g{ﬂl Bfis-HCL, 10%

vve@cpalFlwls bher) i(Bgma Ghauicildrg.), 6(%! sogjuof deny¢hodady (Sigtha Chemical

40 6F4 F 2 wer e in r val une
Teasr Lo FEena e O FoRBleRe T plita MosH SR> Phosphatase
}:?ﬁﬂnﬂlﬂémoc%ﬁ\ﬂeh 1l (Tabisnchl)eptieds\Widadilcd aaB el dere scrapped on
ab
ice. %he lysates were clarified by centrifugation at 4°C. Protein was quantified by BCA

protein assay and 25ug of protein were loaded in each lane of a Biorad 4-12% Bis-Tris
gel. Samples were heated for 5 minutes at 100°C and kept at —20°C or loaded directly
on 4-12% SDS-PAGE gels and transferred to nitrocellulose membrane. Blots were first
blocked with 5% BSA for all antibodies. Incubation of specific anti-JAMA primary
antibody was performed for 2 hours at room temperature. Filters were washed in TBST
and incubated with appropriate HRP-linked secondary antibodies for 1 hour at room
temperature. Membranes were washed in TBST prior visualization of proteins with

ECL (Amersham).



was significantly different fromtunor growh of
control mce fromD3 to D27 (p<0.03 for 6F4 and

w@Z@s0d%Hes or 6F4 F(ab') 2) . No difference wasPODERI0OBW2760

10

15

20

25

30

between 6F4 and 6F4 F(ab') 2 groups of mice show ng
that effector functions are not.J nvolved in the 6F4
activity. Exanple 16: Eval uatioff of the expression of
JAM A on human tissue A conparison of JAM A expression

on tunoral versus normal patient tissues has been
perf or ndel shov &t Brgure I%or sigyipesntaleavnescgrletien nJAMvA. was observed

ol 30 B B R W BOBRF QAP URS T O AR ot sensitive

PabhERith an@nipidte tah SUBR dn- fa@&ﬁﬁoﬁl 0Bgertddl dsheurllyWIDY hours post 6F4
JAM A expression was determ ned

| nivgatiost Bend P2 eells 4 payayl lméusr}@tam@ downapguationf efgiM-A was also
{?(r?tlfcéga kl% ﬁg E¥ gtr)vr\{te? éé@saiﬁho%ﬁ 8‘1%@@0&? Iaﬂgét@‘%l s9Mo significant
S otfifiddt Gvus %’b@&@ed at the &arlf Qﬁcu%@tldin fiﬁtee\thleOsﬁ teompipte imbibitign occurred

d d 0. 3% I—|202 ol uti f 5
en gen;) uozlﬁqgot{gplg%%ag v%gh %@i@@él éilé!telégenctedolrlo significant differences
( %fe%‘b%x@%@ﬁ eﬂ-ﬁfﬁi’éa%édod%lls 51"?({ cell-gAncla%éteHJ%)lth hP6G4 1sotype control.
primary anti body (anti-hJAM A, AF 103 from R&Dsyte
or goatlgGi sotype contr ol from Zynmed) was i ncubat ed

05 roamte i fter vvasheS|n.
TEE qmﬂgﬁ ﬁﬁ% lggg%gg of_6F4 on ik ayoumor p

usi ng thg deABmckht i# VVQW ﬁ@&ﬁﬁ%ﬁpﬁﬁﬁét% th%L@W K@IB C’7nweeks old
of the conplex primary Ab and LSAB+ was perfoned by

t héenehe onrog dekiang esicageonpeHRP- DAB. b&n; uwt@ﬁewethtm 7 cells. When
coynt er st.al ne

R AL M TR o ERG SR Bl i) formarable rumor

S awaieega‘enéxﬁtegUBefozé’nany RfECE¥® rt@ﬁlstswerw@@m@&a@fdtﬁ dn®8Bf these groups to
nor mal th%%@m d tissue while JAM A appeared to be

st Fhnelyithe eacph Rrel&emtion afinpparclsethivns upest timeor. Mice from the 2
@1%‘ a%hpg LRI { i&%gﬁaéﬁepéz‘ithel% frbflﬁo&gwﬂﬁ’ Rﬂ@aéarﬁé &&s%eof an IgGl
S expres by pneunocyties wever
rrera;brypaeoﬁxcprdem‘bedhaw\a@4 observed in all t unor aI
sanpl es_(Fjgure 24). For breast cancer, ak .J

expr essPEnNOYTD PPk dIEHIMoKUPAP et gl §%r19%%ﬂln paraffin
noérﬂg‘lrddleﬁ €@ linth! 55 RCseclibhsCAHICELinSL &ith USantil KB 7ntibody to determine
exa es of carci rras own in Figure 25 (infil trat?,

duthe levad 9ppro&ifdratiomsdl ticktgd ywemngicantiol himas.i ng pap| I I ar y)

denonst rat t hat r _expres

cancer b sBowt Th /Hatt 20.k, AL RS OB S HHERG, umors removed

? rA Sl\)%‘é{ehlﬁj%@tléﬂl(&s&ﬁféﬁ Q5 T0GBtHi ke DS 8P RN I t8RLS wWithrth@isotype control
era
9G4. On thepo){[her hand, a significant inhibition of tumor cell proliferation was observed

after a single injection, 6F4.

Example 14: Effect of a single injection of 6F4 on in vivo JAM-A expression

For this study the in vivo protocol is the same as the one described in in vivo
proliferation experiments except that removed tumors were quickly frozen in liquid
nitrogen for Western blot analysis. The Western blot was performed as described in the
Example 13 above.

Figure 21 demonstrate that no difference in JAM-A expression was observed

between untreated mice (described as TO for Time 0) and mice injected once with the



Exanple 17: In vivo activity of 6F4 on A431 epidernoid
carci noma xenograft in nude mce A-431 cells were

W0 oaosiosedby cul tured in DVEM (Lonza) suppl enentedr/mpion7/062760
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10% heat inactivated Fetal Calf Serum (Sigma). Cells

were split two days before engrgftnment so that they

were in exponential phase of growh. Ten mllion A-431

cells were engrafted on 7 weeks old Athym c Nude ni ce.

Fi ve days after engraftnent (D5) m ce were randoni sed

an@Gt isedrpsdontrpl. Awiighifiedné dbwhiregulatipnsesrermsiced Fihien mice were treated

gﬁ}%ﬁt{‘ﬁh g&%tﬂ?{ﬁé Iaé\llted {% ¢% g%ln erg:l?ci Jnesr%rolo W%{OH 18VOEived in the in

| oflh RtitaRe a@ﬁv@y 68 tHi® hhtoyuReg d@yﬂd ¥é €R dowveedgulation of the receptor.
ections of 1 ng dose of antibod Tunor were
J;Ehfme depultaiveee B! dgesmens gvithuthe ong @gm«;@d Netigo and described below in
cag ?‘hﬁ { ¢d using the formula: p/6.
Wi dt h. height. Statistical analysis were
perforrred for each tinme point using a Mann- Wit ney
Test andIS| rmSt at sftvvar et [

6 Fhxampjcilg: on of the H(al
vivo grRWJﬂM)fA ﬁ‘ﬁgﬂl g*)lleS.JGH 1(4@?07 QQ?S fftfdodf@seﬁé/ th’éSfaétothat 6F4 is
day 56). Exanpl e %va uat | of 6F4 activit

angn finl (Jscemlnmwm tsypoanly ingerivql ipsefetion gunctibhsin(ARE), an in vivo

JAM protei ns are pr SS I, variety of tjssue

¢ it DenaenohlAn ey o b Bra i Fidbnack i e Ner-7 model
Pl &t Rk@ntne dg&gﬁfa}’ hﬁf@lveﬁié‘ﬁt 8 Mt tR Fifcednd ﬁhh&‘zn]-&Q@acthlty

Mal er gue 199 Kor neki 1990; WIIlians 1999;

2000] FQrAllhlatAp@zpp@tarFqu mllblene%%%%kﬂs Wrmle@greg@d gnto 7 weeks old
neut r.o

mice Pernale gyrll)nnoc %%?1?5 E%l%] 191V¥tc?aag o t%g ellé’ fl\lﬁél?ict% 10n mice were

[ FOr review ermicy

t r gadteE Bithapivkith Wvg 08k H4 ioAmaihr 200Niig gL OFP F@fb@)attl@%b ‘ﬂfhes per week.
in patients an eval uation of a potential interference

wi For thatfirgleinitiesetq g ofeantigodyame) 4091@1%@ ¢t F(ab’), were injected.
Mg 1,ABNagGRe AN oASOAES [ G G§Id:R ehiapwbaan performed. I n
he presentation process, ernali se antigens and
degr adeFighen2 shogexeahat npe rgtmdhsmﬂmne Ircatce vags 64 aﬂmédF4 F(ab’),
within the ci/togt_asmwlth class_ Il npl ecul es.
£

e
t hway gapifisantlysdifiersnt Bewg troramew thedfisioatiekmiggdrom D3 to Do (p<0.03
eroSr%F %S'dt Q%aP%folérlféFﬁ ;Eat% ygﬂkﬁmﬁ% efeﬁlcé gvtsagggéje%\?egisbg?vtv QHE4 and 6F4

beF@w,), tgFtﬁJpEQIfetﬁIdeaslhoﬁzﬁﬁgi‘ﬂ{at Qfffcbiof figttides arusotTEXOivAdd in the 6F4
presentation by human PBMC was eval uated. For that

pudqiydE, PBMC were isol ated by

Example 16: Evaluation of the expression of JAM-A on human tissue

A comparison of JAM-A expression on tumoral versus normal patient tissues
has been performed to select tumor types overexpressing JAMA. Pairs of normal versus
tumoral tissues from the same patient were selected for this study. In these patients
normal tissues was taken near to the tumor. JAM-A expression was determined by
ImmunoHistoChemistry (IHC) using tissue arrays from Superships. Briefly, Slides were
dewaxed and antigen retrieval was performed using the Dakocytomation solution
S1699, at 98°C for 20 minutes. After quenching endogenous peroxidase (0.3% H,0,
solution for 5 minutes) and blocking non specific sites (Ultra-V-Block ; Labvision, ref.

TA-125-UB), the primary antibody (anti-hJAM-A, AF1103 from R&Dsytem or goat



Ficoll gradient centrifugation fromblood. Cells were
washed in PBS, counted and suspended in RPM 1640

woreaisonoszippl enented with 10% heat -i nacti vat edpd DEPEN7/062760
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calf serum (FCS), glutam ne and antibiotics at the
concentration of 0.25. 106 cellg{m . 100 m of PBMC

were seeded in each well of a wel | plate previously

filled with the antigen and the anti body to be tested

10 ng/m final concentration). The 9G4 Mab was used as

anIgCg @otyips soyipel feamtdyotedamds prapbated rfetgl;lhgun afirnoRHemperature. After

i nal ra n) cl onal
Ry o TP BE SRl 8 BB KB Rlyeqdot piipg e LB
COR MIm dPRRSdhdtioaNViigRNzARh MFAHO rcoﬁ@le&n%&néﬁ@xﬂb Gnd LSAB+ was
(TT) was sel ected and added to PBMC at a
comr&mdaby 8¢ dromogenigyroaftionPHBPIARe SEdeshwere) theiu peingeystained by
athéﬁmg an atnosphere containing 5% CO for 96 h.
Then 'wCi of [3H -Thym dine is added to the wells
and i nCSlhﬁplezdof oiyradd, hing Ahdl Fcastheanbat wom dnhlg sk IHos thyroid samples

wer e harvested the filter nenbrane wer ried and the
anetrgﬂre 8P): r BRI STRESPHION + Y/aSnQBSEHish OB Gn9TR! tgzsrorrfl it1Spust rvélhle JAM-A
ééﬁﬂe%red tB%agtfH rgésg&' € urRdral %‘MOg?/(\mEltﬂ@fang s%ﬂtluﬁg) from the
val ues of ndependent experi nents,
po$aymd oat@ht. Ju:tungalounal tREUe bﬁstAa@saexpmssailhyeomnmbcyibs However, a

of PBNC aration is a po i nd r of .

PBTPREE CEPERSIO0 T4 PHIEseds AhgRgrhStRElsy (Figure 24). For
30@1‘%Qst7cgn9&P§ REHaRYANI- A Q%FIQQSV'&{ So@él bhgolRedicE Mas observed on
In these conditions, the hoprollferatlon i ndex was
norotmsdi treastl tishize: ehne eanchie secrttqnsxody: Bnexabitesd of aatkigmga shown in

L N A AN N A -

of tlﬁVMMnﬂQ@ﬁBﬂ @RpreS¢P6H brRMt @nce oW, t hat

significant variations could occur betmeen donors

t owar dsThepe dateisyagesend that thyiejsh Sptash anddrag pareers|cauldhresgood targets

ex exes ranged between 2 and 5 dependi ng
nfbt?heg;gvclgnglrlesrél nd the experinent. However, no

interference on the antlgen presentati on was observed

in presence of . 6F4 onclusrgn, desplte the

si 89 1 In, ﬂr- .@‘ 'Ar,r.iA" Ay DIKISH 2 ] ¢

thgn&§e of an antlbody di rected agai nst thls target

does not inpair neither the non specific proliferation

of | ynpAeBytdlsnecretrhetiraiy cglémed e DMLt Gltl)nzaprsmpplsmented with 10%

ach abebrrstt Bp! Gk TR oR Rl BPAGPTL tro s Boore engrafument
| ny&%ﬁdt%@ﬁ W@tlﬁeé'xp@fféntlawﬂhﬁ& BF nElswho "I"éﬁ”ﬁt'ﬂhon A-431 cells were

platel ets,” coul d have any Dbiol ogi cal function,

pasngrefiesren devesksrelisdthwanic pude enise. Riyg deysaafies mnerraﬁment (D5) mice

were randomised and treated i.p. with the following schemes: The control group

graft in nude
1

1O/

received twice a week injections of PBS and the 6F4 treated group was injected i.p. with
a loading dose of 2 mg followed by twice a week injections of 1 mg dose of antibody.
Tumor were measured twice a week and tumor volumes were calculated using the
formula: 7/6.length.width.height. Statistical analysis were performed for each time point
using a Mann-Whitney Test and SigmaStat software. Figure 26 showed that the 6F4
MAD is capable of significantly inhibiting the in vivo growth of A431 cell line (p<0.009
from day 38 to day 56).



serotoni ne rel ease. For this purpose, human platelets
from 10 normal donors were incubated with 5 ng/m of

wa@ ensedocant i bodi es to be tested. PM/ 248 (an PCT/EP2007/062760
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anti - apbb3) have been reported to induce pl atel et
aggregation. 9G4 was used as negative isotype control.
As expected when tested on human platel ets, thronbine
and ADP i nduced aggregation. PMb/ 248 al so i nduced
platelet aggregatlon hb pl at el et aggregatlon was
18 90 HF# @etivi BEwen Proscrdditionchy agiigen presenting

cogﬁgiggkg to the one observed W th 9Gn used as

po ontrol (figure 29). In a simlar way, 6F4

was not jall ofethsiaReleiGResSE& it OWriRey dSiBths@ﬁéseth{ofugﬂMtQhé%mman body as
wher eas thronbi ne i nduced, as expected, 5-HT rele
Al el ggontbe suifaced nlatglgist kukepyitesaped eryairogies B\é?sk 1995 Malergue
JA [ AP n
tr ?%%é rléeoal‘*? 1%%(?}2&%’1111?9§ ZPée)ét (@L# %?O%('ﬁ_ 4CJEA1\5f-rA laﬁ‘peaurs to be expressed in
acplateddts, oneuGlophid ﬂloné\tytess dyapaocyast i ddddyrytl@ocyaes [For review see
deriv& conpound or functional fragnment of sane
pab@ﬁ L &40 ﬂnh|b|t|ng the proliferation of tunor cells
In vi t 'Po a&@%r%e 'v&heﬂieyg’treﬁiﬂ?é'n@%ﬁréle%uldqnﬁe&ﬁtan'tl"gen presentation in
conpri ses at | east one CDR chosen anon
seppientes oehptibsiong mtteﬂtlahslter%@cb D\/leAnmgeIQPresentmg Gells (APC)
or. 6 aor at Iea t one whose s ence ha | east .
SO ines TarORReess Gk TRRAFOR) Sl B COS UFF SE Gttt prosentation
SERob&EIsNAPCL intdnalke dhtigenPbnd- de%rad&@héi‘ﬁ‘ttd) %@ﬂé/rateoﬁep@ides which are
deri ved conpound or functional fragment of sane
acevpdbing Wl&n@ltbﬁr mftmpla@rhawél@t@MHz@l@ISSSHdhOEhd@s iThen the complex is
aonzalrg’stsg Lon oAﬁEpnglrjn Goranefs Fptr%s%ntleé{ 10 g%erﬁe i~ ‘riml%r gg%éftes responding to

acgﬁfﬁimgaﬁ@@@bn&ratldﬁr 2, characterized in that it
conprises a heavy chain conprising at | east one of the

t hr ee ADRECoTUdHhBreseHerk helew, soppBntigseffept off 6§ddors Tegpus Toxoid
at It)ﬂegeqllﬂtloﬁrb ﬁl%%%ﬁd%&?eﬁiuake%agg @%W%rg&%t Pﬁ%lcat)vte%rlso lated by

nment W th sequence S
4 FyénllagThcﬂlbmdycnuoﬁUgalcdlefmneﬂloodnﬁelmd’ve@cf washet io®&S, counted and

fragnent of sane ccor di ng t eced ng
cl #PRgnded fa REM kS oAtk Maplony %‘énwhé@ aﬁé%g}vated foetal calf
Ch?érﬁ‘mC(P@@ ﬁltgﬂlﬁerhﬁd%%{étlg%@& thdl E&ﬁe&%ﬁm of 0.25.10° cells/ml. 100 ul

respective
of PBMC were seeded in each well of a 96 well plate previously filled with the antigen

and the antibody to be tested 10 ug/ml final concentration). The 9G4 Mab was used as
an IgGl1 isotype control and phytohemagglutinin PHA (2.5 pg/ml final concentration), a
polyclonal activator of lymphocytes, was introduced as a positive control.

Specific antigen activator Tetanus Toxoid (TT) was selected and added to
PBMC at a final concentration of 100 pg/ml. Plates were then incubated at 37 °C in an
atmosphere containing 5% CO, for 96 h. Then, 0.25 uCi of ['H]-Thymidine is added to
the wells and incubated for 24 h. After incubation the cells were harvested, the filter
membrane were dried and the amount of radioactivity was counted in a scintillation
counter.

Regarding to figures 27A and 28A that display the values of two independent
experiments, the polyclonal activator, PHA used as a positive control of PBMC

preparation is a potent inducer of lymphoproliferation, with indexes ranging between 30



wherein: - CDR-H conprises the sequence SEQ I D No. 2,
7 or 9, or a sequence with at least 80%identity after

wopdososdosal i gnment wi th sequence SEQ I D No. 2, P@1/@8P2097/062760

10

15

20

25

- CDR-H2 conprises the sequences SEQ ID No. 4 or 11,

or a sequence with at |east 80%, dentlty after opt i mal

al ignnent with sequence SEQ ID 4 or and -

CDR- H3 conpri ses the sequences SEQ I D No 6 or 12, or

a sequence with at |east 80%identity after optinal

aI argzh mdndepindings equthec doBES 40 ke ogpeimyt. 18, thage conditions, the

o PhioRRgbrou Rl Riey § ST B kB s SARpady, BRIBRLd, and 6F4

c hdﬁi&fb‘t @lsbE§tnk Ridnhfedant §gdhNIRF bet@SordsteaVYyy. Hi@irds 27B and 28B that
conprising the COR-H of the sequence SEQ 1D No. 7
t hélsmimiwvaﬂe& Pletvie HdepPRIE CSEIPPIHIRELS ﬁhoawé thifesigmicgug variations
of S
e HIE SEREREEPERD Mgt A B MR RO gpficucion. 1o s
acaqmdmgtst dnduxes abngddebeth@er® hnd 05 Sepettini@@ine ez @onors and the
inthat it conprises a heavy chai ncorrprl sing the
CDF?‘HQFlHE’Pt tIARW S BR dBICBRENFD ORothe RNtigaR PEPIRNiAgoR washebserved in
e0cEPER I D No. 11 and the CDR-H3 of the sequence

%% D No. 6. 7. An antibody, or a derived conpound or

funct [ ohnlcomdwwendespﬁe staereslglaﬁcantdwpgessmnanﬁ/ JAﬂ\/HPhean APC and

Pl B Mo g oie pr & A AT LB Rdhatndf iy e TR RiPair neither
Of the %n%ﬁ&*ﬂ%‘ﬁ%ﬁfeﬁﬁgrﬂ &2 INaphoclte oradarig eﬁ?re@énthﬁ(ﬁlsﬁrocess

one sequence with at | east 80%identity after opti mal
alignnent with sequence SEQ ID Nos. 1, 3 and 5 8. An

an )I(ean%le ’lgoﬁva?%ﬁqg?%lo eg?atecl trgjgogugingﬁdtlon aII(f'I ac‘t"ﬁfét%%a_arl fter 6?9 1ncu‘bat10n

char act Br drd@doi ifivdstigdte inthe@RABPF4,Seisica blrdg hﬁﬂﬂaﬂl Platelets could have

conpri Si ng the follow ng three CDRs, respective

CDRL [biolgmeal| funghen, CiorR [P3rangiers efvere megred: | pl@@%ﬁér%@é@aﬂon and

th EQID No. 1 or 8 or a sequence with at
&@‘8@;&?@863 ity after optimal alignnment with

sequenchrSﬂi(g) pubpdée, hﬂm@m p&:telets(ﬂfaﬁh UP ompl deess ege incubated with

sequence SEQ r a sequence with at

| eds’ I%IC%SF&f‘éﬁlﬁn%O‘HFft @rbeaﬁ%t? al | g nwent with
sequencp)raigg é@&%—(ﬁ{oﬂg% ]'ha’ve %een r q% ) ed to it ﬁﬁp Elfe?et a%ggregatlon

t he sequence a se nce w

|8g@%g%@hhécb’as&fegﬁiveqﬁﬁtyﬁ@éonﬁ’olgnmi‘nt with sequence SEQ
As expected when tested on human platelets, thrombine and ADP induced

aggregation. PM6/248 also induced platelet aggregation.

No platelet aggregation was measured after incubation with 6F4. The effect was
comparable to the one observed with 9G4, used as positive control (figure 29).

In a similar way, 6F4 was not able to induce serotonine release (figure 30)
whereas thrombine induced, as expected, 5-HT release.

All together, these results indicate that whereas JAM-A is expressed, no

biological function is triggered on human platelet after 6F4 activation.



9. An antibody, or a derived conpound or functional
fragnment of sane, according to any of the preceding
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chain conprising the CDR-LI of the sequence SEQ I D No.

1, the CDR-L2 of the sequence Q 1D No. 3 and the

CDR- L3 of the sequence SEQ ID No. 5. 10. An anti body,

or a derived conmpound or functional fragnent of sane,
according to one of the clains 1 to 8, characterized

inthat it conprises a |ight C(d8iMSconprising the

CDR- LI of the sequence SEQ ID No. 8, the CDR-L2 of the
sequence SEQ ID No. 10 and the CDR-L3 of the sequence

SEQ I D No. 5An Jdolatéd adiiiddgody a defivél eehpaied coRmQidl fragment of
or functional fragnment of sane, according to any of

t heangs eaediongf emlaglﬁﬁg thoavelsewiipp el jumor rglls jip virro and/or in vivo,

CD@EA&&%@ b 91'3# nf Egﬁl réé?eggﬁg eeﬁg %.e{ g‘??\fiboéhfgé’ﬂ Q&Tohgrtﬁg CDRs of

Sesyanses Wl)ﬂhbl‘lﬁhg laeﬁsit SKE/(HD dentli Ry3,af, Seor cogt dtr@dst one CDR whose
al i gnnment Wltr yence SE%IDNO.\?%]{; - CDR-,EZ of the
sebtfiEres hages lopp 4 HleBtitygrtcs opRaleHtEE MANt Hitgsequeases SEQ ID No.
80%2 glemtg {ygafter optimal alignment with sequence SEQ

3, and- CDR-L3 of the sequence SEQ ID No. 5 or
of a sebruencenwntlho@t, dreaadtrl‘&(d%omtmnmdtqr iélhttemabrﬁnagmht of same,

li t t.h
o AR o i P RGOS rodiich Dl frcabiigbte Moagatalyaniibody.

the SeqyenceA§%Qtlb&yNQ)r al d&tivf C(ﬁnﬁﬁlﬂéed}cﬁm&f‘t‘ldﬂél @agment of same,
| east 80% i dentity after optimal alignnment with

seweﬁh@ SEQBIII[S Not 2,7charac@DRedHin it it wenmewemh@vse@mwompmmg

af %t IF:a 8{1@ ﬂ,aﬁe%ﬁr%anne sté’iﬂ til? ﬁga;llgnce ? gé(g IYd 6, or at least one

angtquefdiitiBatdbast REv Sty @@er%@@ndaDal méh? wath s@ﬁuéﬁce SEQ ID Nos.
sequence with at |east 80% identity after optinal
| #ghPieht with sequence SEQ | D No. 12. 12. An

ant | body, orag é}gﬁf)b %rco C[fJuHHCJrl ﬁﬂ@tlef%[ %@fﬁ%ﬁt of same,

of sane, accor
¢ hascattieg i ey iof tlheh ptecedlng: @mmns Sﬂ&ratdﬂzgdhtm c¢laiin comprises a heavy
conpri sing.the foI oW nrg[ht hr ee CDR- LI

e EumBETRY BBl st PR duaBiciel ¢ RRak 11 GRErH? and CDR-

SO%lgﬁareinty after optimal alignnent with sequence SEQ
8; - CDR- L2 of the sequence SEQ ID No. 10 or of
a sé@kﬁiecomnrfsesathel egetnc8 F¥Q der¥e.t2y 7 or 9, or a sequence with at least

80% identity after optimal alignment with sequence SEQ ID No. 2, 7 or 9;

- CDR-H2 comprises the sequences SEQ ID No. 4 or 11, or a sequence with at least
80% identity after optimal alignment with sequence SEQ ID No. 4 or 11; and

- CDR-H3 comprises the sequences SEQ ID No. 6 or 12, or a sequence with at least
80% identity after optimal alignment with sequence SEQ ID No. 6 or 12.

5. An antibody, or a derived compound or functional fragment of same,
according to any of the preceding claims, characterized in that it comprises a heavy
chain comprising the CDR-H1 of the sequence SEQ ID No. 7, the CDR-H2 of the
sequence SEQ ID No. 4 and the CDR-H3 of the sequence SEQ ID No. 12.

6. An antibody, or a derived compound or functional fragment of same,

according to one of the claims 1 to 5, characterized in that it comprises a heavy chain



after optinmal alignment wth sequence SEQ I D No. 10;
and - CDR-L3 of the sequence SEQ ID No. 5 or of a

weesmsmmes W th at | east 80% identity after optP@BEP2007/062760
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alignment wth sequence SEQ ID No. 5, and a heavy

chain conprising the foll ow ng é4hree CDRs: - CDR-H of
the sequence SEQ ID No. 9 or of " a sequence with at

| east 80% identity after optimal alignnent with
sequence SEQ ID No. 9; - CDR-H2 of the seq{Jence SEQ I D
Nocomyrisgrg the GDBdduehths ssitedncaiSBQH3 INB@yslicdeRR-Y of the sequence

<y R SR SEMETSE SFRUR P 11
sequencg W t Bnaintibeéds tor 80 Yerdietindripoudfl t@r fudidiaBlfragment of same,

alignnent with sequence SEQ ID No. 6. 13. An_anti body, . )
or aGOFERg tperdy X iroRiisecdyie ¢lames: Flavegteniacd dirilint itepmpaiges a light chain

ac s ; L ai
oS S0P PR RT L RIS ELaRess S0 IR Now- 1.3 and .o
SegUiesst ene odquch& Wigh tah &astn8096 idwiticy st wpnaal SEQrhét Ndth sequence

13 or a sequence with at |east 80% identity after
opPERAP NPs gndétd Swi t h sequence SEQ ID No. 13, and in

that i _tg‘COTTDAhSaﬁﬁbéde)D%Vay d%l?@égnccﬁﬁlgﬂﬁﬁﬁccﬁ A8 HaP 3Tment of same,

the am no acid sequence SEQ I D No.” 14 or a sequenc
Wi ddrvorting westy 8086 pretesthing glaais, eharagi¢nizrelin diat grooerpirises a light chain

with sequence. SEQ.I D_No. 14. A hu ized antj :
o SmBiEe, iy RNt o f s RtV BTed- bPRebasind CDR-L,
acgaEdigng to any of the clainms 1 to 12, characteri zed

in that it conprises a |light chain sequence conprising
t he CRR-ho caiptisesehe semmenSEREQ HDNSo. 11ar Hrora ssgepnendeth at least 80%

i th at least.80%:i dentity af | i
i (R By SRS bR A Rl e RGNy oEBor ses

a heBRryLZ bainpPriss anenegaet@MBQ 5D N, Bl 16dM0seqGérde with at least 80%
sequence SEQ ID No. 18 or 19 or a sequence with at

| ellsptitgadier etnglialigamentwigpicauence AEQH Do 3 @wF 46 and

seqeqe. g anti.b ([ 0
deri vedigo%ﬁr?lodﬁngé\@}e %%ﬁ%%cieclﬁ%? %?r Iz;rg%{r}ghtm ng%g%{ter%g,g with at least 80%
acuiontdbiyradict optanyl abifninbe vpitlesgdenvg SH@IDMNo. 5.

characterized in that saig derived cogpou d consists

in a bi%di ng Protiersy: BrpAFeTHgcampBe | el UetHRo Ifigepnt of same,
V\’héccclar(ﬁﬁg {o%ﬁlto LR gfn?sf, E@ﬂadt&iz%ﬁciﬁ] titht Wgﬁ)%sésoa light chain

inScl
preserve all “or pa?t of1 %s?le parat opi c recogniti
pr opeprisies thef CORELT of thicadeqaance (5ddY ID 1. 1Athca@DRbb2pf the sequence

O s BB N AR O L 9 o IS LQNBLER APNEMY, Oof same,

10.  An antibody, or a derived compound or functional fragment of same,
according to one of the claims 1 to 8, characterized in that it comprises a light chain
comprising the CDR-L1 of the sequence SEQ ID No. 8, the CDR-L2 of the sequence
SEQ ID No. 10 and the CDR-L3 of the sequence SEQ ID No. 5.

11.  An antibody, or a derived compound or functional fragment of same,
according to any of the preceding claims, characterized in that it comprises a light chain
comprising the following three CDRs:

- CDR-LI of the sequence SEQ ID No. 1 or of a sequence with at least 80% identity
after optimal alignment with sequence SEQ ID No. I;

- CDR-L2 of the sequence SEQ ID No. 3 or of a sequence with at least 80% identity
after optimal alignment with sequence SEQ ID No. 3; and



according to claim15, characterized in that the
peptide scaffold is sel ected anong proteins that are

wa@ooploydoegenetical ly wel|l preserved, b) of robBGI/EP2007/062760
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architecture, c) with a well-known 3-D nol ecul ar

organi zation, d) of small size &nd/ or e) conprising

regions that can be nodified by del eti on and/ or

insertion wi thout nodifying stability properties. 17.

An anti body, or a derived conmpound or functional

f r a§itdl 3 off thapsucrescOE@ilRgNP 05 oF af rsscqinee with, at least 80% identity

characterized in th sai d i scaffold is

cerEbaimaf Bt SRl BePSPRUPRS T 6hT { br onect i n,

pr ghenvgthhial doynpisiag aReflllo Wi/ e ORI n 10,

lipocalin, anticalin, protein Z arising fromdomin B )
of - Eﬂ&-éﬁlmfﬁth@ﬁecspa%§£@cl&hles7@lruoé @sseqdice Mathost laash 80% identity
or ' ' : [ 1 as the "ankyrin
iR BhRPa b R ERERLEC, SBO'DRET, Soci ne- 1o

r ep€RIR-Hangt théigequicatd SEQI IDoNept iod®f hejegainte ovith ati [past 80% identity
protein .inhibiters of neuronal NO synthase (PIN). 18.

An? PPBH’&D?h%?Fne&t HERSGRENEOAESURNS M fifhct i onal

fra 1 [ Y. I ' % i .
ol B e 0 D ag P s Pt 0% identiy
i safserloptitetalegmomegt it stquegoeBEQ IPWNo.A2b, (Fab') 2,

Fab', scFv cFv-.Fc,and di,abodi es, or .any.fra

: : y t
whose nid-f - 1 KF GnHBEIHEE A SaSEIPRd P AN HERYT dpggent of same,
fr QORIAS to 48 oF¥he ¥MiMB A, 100chaaélefitodeld HANPRSMBiRS a light chain
functional fragment of same, according to any of the
pr eweptismg e 40 Mayving Haea€D&si zed in that said anti body
IS i n ntibod Whthat it canmprises.a. light.,, 1. ..
crab o i o el SR BTN Sy phrtBei® Sy 16T 0% idenciey
S egife PHEMa m%]naienk eastse@RMed SEQUDINo &t er opti mal
al i %nrrent wi th sequence SE% DNo. 15, and a heavy

c halRRot-2 githrosoquens e A C¥o. 30 4f angquange vgth gf least 80% identity
' t 9%. 1 tyint ot ti I
o T 0Bt hfludent SRR AT PEOND! NG ol G OR11 ™

ant (DRAY.3 adrthasapencceSEQdDpNundl odfof faueqhdnoa atithf atalgase 80% identity
of sane, according to any of the preceding clains,

c h%é%’i@?@ﬁag%‘tgnﬁ%?n? hath SeHIcBCARERIBAYOi % 280 chi ner i ¢

anj h?ﬁ?%h%'c%ﬁl&ﬁiltsﬁlg OO WEESHARISHRAL regions of the

l'igh hai n an heavy chain derived from an
ant ChRdid1off the sppehasSHAtIEr Dboofousf ascqumse withlat 1ast 80% identity

chiperic apt.ibod or a deri und or functional

f r%ig%@ﬁfm@. al : t%’é%éf’%ﬂeﬁ&e %ﬁgaéﬁm%zo characteri zed

I N- CR-H3 fdh$ §4REROUY IDSNECI 166 dfSa §RYNencd3witiat least 80% identity
humani zed anti body, or a derived conpound or

f unldariopralal dlicngreahwitbiscqienes SEQdBYNo.nld; ewsl ¢l ai m 21,
CHECERL 5 I S0 8 oG5 Sy M v i
aniftdre@yimar &lidniaent aithdaquehck8pQaDanel 6 he
13.  An antibody, or a derived compound or functional fragment of same,
according to any of the preceding claims, characterized in that it comprises a light chain
sequence comprising the amino acid sequence SEQ ID No. 13 or a sequence with at
least 80% identity after optimal alignment with sequence SEQ ID No. 13, and in that it
comprises a heavy chain sequence comprising the amino acid sequence SEQ ID No. 14

or a sequence with at least 80% identity after optimal alignment with sequence SEQ ID

No. 14.



gamma- 1, gamma-2 or ganma-4 regions, respectively.
23. A nmurine hybridoma filed with the CNCM Pasteur

wo p@Bios206®, Paris, July 6, 2006, under numnber BeBEHEB07/062760
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24. An anti body secreted by the hybridoma according to

claim 23. 25. An antibody, or (gerlved compound or

functional fragnent of sane, accordlng to any of the
precedi ng clains, characterized in that it is able to
specifically bind to JAM A (junction adhesion

rml ecul #.A) prhomanired 28tibosly, eina d@@cwl cogporndier fupeidonal fragment of

ound or,. f nctlo r din
C PR Do Hiini 8 b BF s AR 1 PleRBTRL-RE RO TahBrises a light
J Altkafh Peq@ERIctoR iR@the OMedl deidlsdytraRBEQ PYINITOT &r a sequence with
preferentlally bet ween 10 pM and 40 pM 27. An
i stfl lease 40 uideity: aBes thlém?éraﬁgm@emz@al saquensgtSHQ 1P No. 17, and in that

Se t%S{n? @s'%ﬂ@a%k&%alfno;ﬁhﬁéﬁc ofﬁ#ﬁgl ?hea&hgl% ac%? sdaaue%cre SEQ ID No.

nucl acl r an ant

f ot 8 ar ot ¥ edjueurpoititn et leastﬂomﬁemnglaﬂérr @aimd talighms@neith sequence
accaording to one of the clains 1 to 22 and 24 to 26;

b)SE AN 18 AdPd conpl ementary to a nucleic acid as

definedj4n a\p a‘ﬁhb@df‘b‘flae Heriael ShrRfouill dreﬁﬁétl yl fragment of same,

nucl eot i des capabl e “6f hybri di zi ng under hi gh
st adcnglmng tocanydofi thompseasiling cddimis edwractameedin thae sGbRsrinédd compound

nucl ei aC|d equences SEQ.I D No. t d

nucriE Bt e B e serpRunpacrbi o Hapabed by Rast one CDR i
hy Bratteld Zd f@h RO ashtb Padskrvtalll PRI URNSHrhto PR hﬂloﬂfgropertles of
| east the |ight 'chain of nucleic acid sequence

Nothc3mitiglangdodnd/ or t he heavy chain of nucleic aC|d

sequenceg SE 33,. 3% 8 28.

con‘posed6 of an naﬁlgF%dyC Ut el Y:eéi ordh pnounfi oorcﬁlg tnqnf]7 fraggrent of same,
A hasidigehd cGompIs, SdHaﬂic&n‘ie@tuQrtha’iCtﬁ@ﬁﬁpﬂ& %@ffdl@llﬁns@l%cted among
30. A transgenic ani mal , except fo , conpri si

cePiotaipgihaf e r@é@hbkyg%tle@é@tywelé@@é%%gb)tqf rebugt ﬁmgecture c) with a
Slyeft kﬂg&lﬁ odpf R 5169&199@%?&%&8%&,]? Jfr bt BRAY si-andof g}' F%Iﬁ?résmg regions

conmpoun UnCtI oha sSane, accor
onthadtantfeemedificdrby deltor2éhdasrd ntidrow2bout G:ﬂ[mlif@rﬁtgesltébz'létg} properties.

the cul [re AR SRR, G oAy FHBPORR (BRI dagient of same,

condbbdidf %o tRim@ 130§ 168 Haracterized in that said peptide scaffold is selected
among 1) scaffolds arising from fibronectin, preferentially fibronectin type 3 domain 10,
lipocalin, anticalin, protein Z arising from domain B of protein A of Staphylococcus
aureus, thioredoxin A or proteins with a repeated motif such as the “ankyrin repeat”, the
“armadillo repeat”, the “leucine-rich repeat” and the “tetratricopeptide repeat” or iii)
protein inhibiters of neuronal NO synthase (PIN).

18.  An antibody, or a derived compound or functional fragment of same,
according to any of the preceding claims, characterized in that said functional fragment
is selected among the fragments Fv, Fab, (Fab’),, Fab’, scFv, scFv-Fc and diabodies, or
any fragment whose half-life has been increased such as pegylated fragments.

19.  An antibody, or a derived compound or functional fragment of same,
according to any of the preceding claims, characterized in that said antibody is a murine
antibody and in that it comprises a light chain of amino acid sequence SEQ ID No. 15,

or a sequence with at least 80% identity after optimal alignment with sequence SEQ ID



according to claim?29; and b) the recovery of said
anti body, or one of its functional fragnents, thus
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cells. 32. An antibody, or a derived conmpound or

functional fragnent of sane, aCé:7ord| ng to any of the

clainse 1 to 22 and 24 to 26, characterized in that it

consi sts of a bispecif ¢ antibody and such that it

conprises a second notif capable of interacting with a

r edeptvrand mblewyathem dfrantinere¢id dequehopietlD Ne|lécersequence with at

R S B B i B 10

ant i bodyp. orAa a@abbdfﬁ%rwa&@wadc@ﬁpd‘uuacdrl fRRadiorfal #GEBRAt of same,
of same, according to one of the clains 1 to 22, 24 to
26aGEAHIED to fagy Qs caRregeding)glaing, charasrizedini that said antibody is a

COEEaneﬁb rbgtﬁ(?d}ﬁuzh?c%t élg gbﬂl%ﬁ?e% (,etgltétal Vee%r%%u(ﬁdthedh%l} chain and the

consi s an ant r oun

f uheivly @hah deriaghfesrn aﬁfanawdzy ofaaqu:)ecmeh htgerbmgonetoaﬁoﬁdae
clains 1 to 22, 24t02@ﬁ and Aco%osltlon
accor di A t oAchimericzantiRogyr ict éﬁﬁl‘z@dcqrﬂpwgtor nctional fragment of

CogREd 36%rdih n% hP (2ddink bE rbhaﬁ%teﬁz&?fﬁt%hﬁ%ﬁfd%té%lgg?{fstSREHES is man.

use in a sintltaneous, separated or extended I on
an ant i 2unor Adutiabody aotbrety, omademdmmpbumtyoﬂfumemm fragment of

agai nst JAM A prote 36. AcC I on or din
o1 St s 4ECiStn aF BRIt TR EHAE SPes i AporBa e light chain
| Nad et ARy ASinAdFREDIFHR ihamaR rQe¥6dy bRl thdS8€mbdha 8r kappa and the
si mul t aneous, separated or extended fashl on, a

cygmmleg@rym@s&mga@%émglw, r@&peﬁ@r\‘p‘@m tion according

to cl ai m 36, chara rized t .

cyt ot oxPt oy SRTAE I ORBRH 18 BB VM Bt fpaig Pars. July
I e@szooen@ld@fnﬁrhserm}ment s of sai d conposition for

si mul t aneous use. conmposition according to any

of the #-ai mﬁnsatﬂ?qsiywcre@ﬁéb/ém ybridema; agcerd g taclajra 23t
one of said ﬁﬂtalnBB?%ngfr oﬁettntb%n 9(9{1 oGl & #ﬁg&%}gﬁ fr%'ément of same,

functional fragnen sane, onj ugat e
cehdcotdang tooariynofathd /pesceding athimis Sﬂiaﬁm&nz@d) in fhat it is able to specifically

conposi tion accor.ding to on e clains 34 to 38,
Fﬁaé%ﬂé%d -4 (@nggon agnesippanqleq ﬁgﬁwt%lﬂtl body, or a

deri vedy&onpgey QﬂtlglédJ WG H%@éd &frﬁ‘&ﬁﬁﬂtor%néﬁd}ﬁl fragment of same,

according to one of the clains 1 to 22, 24t
32aavdr3dg thddlkerZS Oﬂlalalctturzmbm thitoin harce Kddfon gletJQAMfA( poftein between

 nEhBERY i o e st Rl B Bk el Al
tot U”DETCG' An RERhted @fuleicOfbid characterized in that it is selected among the
following nucleic acids:
a) a nucleic acid, DNA or RNA, coding for an antibody, or for a derived
compound or functional fragment of same, according to one of the claims 1 to 22 and 24
to 26;
b) a nucleic acid complementary to a nucleic acid as defined in a);
¢) a nucleic acid of at least 18 nucleotides capable of hybridizing under highly
stringent conditions with at least one of the CDRs of nucleic acid sequences SEQ ID

No. 20 to 31; and



41. The use according to claim40, for the preparation
of a drug for cancer prevention or treatnent. 42. The

waois@sacwmes ding to claim4l, characterized in thet/EBB0T062760
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cancer is a cancer selected anpbng prostate cancer,

ost eosarcoma, |ung cancer, bre cancer, endonetria

cancer, nultiple nyeloma, ovarian cancer, pancreatic

cancer and col on cancer. 43. The use according to

claim42, characterized in that said cancer is a

cancer ¢kt autleid agioeigatdsast dgemkeli@se@pmle as hylradigiag under highly
n.capcer

D aﬂgp%e&t cgn(gé?]%seyyﬂg af {35 Cthe hgﬁjt Shirt 8P G&d1eid a(gld sequence SEQ ID No.
32 or 36 and/or the heavy chain of nucleic acid sequence SEQ ID No. 33, 37 or 38.

28. A vector composed of a nucleic acid according to claim 27.

29. A host cell comprising a vector according to claim 28.

30. A transgenic animal, except for man, comprising a cell transformed by a
vector according to claim 29.

31. A method for producing an antibody, or a derived compound or
functional fragment of same, according to one of the claims 1 to 22 and 24 to 26,
characterized in that said method comprises the following steps:

a) the culture in a medium of and the suitable culture conditions for a host cell
according to claim 29; and

b) the recovery of said antibody, or one of its functional fragments, thus
produced from the culture medium or from said cultured cells.

32.  An antibody, or a derived compound or functional fragment of same,
according to any of the claims 1 to 22 and 24 to 26, characterized in that it consists of a
bispecific antibody and such that it comprises a second motif capable of interacting with
a receptor implicated in tumor development, selected among the receptors VEGFR,
VEGF, EGFR, IGF-1R, HER2neu, HGF, cMET, FGF, CXCR4 and CXCR2.

33.  An antibody, or a derived compound or functional fragment of same,
according to one of the claims 1 to 22, 24 to 26 and 32, for use as a drug.

34. A composition comprising as an active ingredient a compound consisting
of an antibody, or a derived compound or functional fragment of same, according to one
of the claims 1 to 22, 24 to 26, 32 and 33.

35. A composition according to claim 34, characterized in that it comprises,
in addition, as a combination product for use in a simultaneous, separated or extended
fashion, an antitumor antibody other that an antibody directed against JAM-A protein.

36. A composition according to claims 34 or 35, characterized in that it
comprises, in addition, as a combination product for use in a simultaneous, separated or

extended fashion, a cytotoxic/cytostatic agent.
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37. A composition according to claim 36, characterized in that said
cytotoxic/cytostatic agent is chemically bound with at least one of the elements of said
composition for simultanecous use.

38. A composition according to any of the claims 34 to 37, characterized in
that at least one of said antibodies, or the derived compounds or functional fragments of
same, is conjugated with a cellular toxin and/or a radioisotope.

39. A composition according to one of the claims 34 to 38, for use as a drug.

40.  The use of an antibody, or a derived compound or functional fragment of
same, according to one of the claims 1 to 22, 24 to 26, 32and 34, and/or of a
composition according to any of the claims 33 to 38, for the preparation of a drug for
the prevention or the treatment of a disease related to tumor cell proliferation.

41.  The use according to claim 40, for the preparation of a drug for cancer
prevention or treatment.

42.  The use according to claim 41, characterized in that said cancer is a
cancer selected among prostate cancer, osteosarcoma, lung cancer, breast cancer,
endometrial cancer, multiple myeloma, ovarian cancer, pancreatic cancer and colon
cancer.

43.  The use according to claim 42, characterized in that said cancer is a
cancer selected among estrogen-related breast cancer, non-small cell lung cancer, colon

cancer and pancreatic cancer.



