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NOVEL ANTIBODIES USED TO TREAT CANCER The present invention
relates to new antibodies, especially monoclonal antibodies of murine
origin, which are chimeric and humanised, and which are capable 5 of
inhibiting tumour growth, and also to the amino acid and nucleic
sequences coding for those antibodies. At¢cording to a particular aspect,
the invention relates to new antibodies, derivative compounds or
functional fragments, which are capable of inhibiting the proliferation of

tumour cells. The NYERIOATING DIIRE 8BS AfGhDRE AdN(odEsRas
medicaments for the prophylactic and/or therapeutic treatment of cancers
to and also in cancer diagnostic methods or kits. Finally, the invention

includes predyetseandipeaamMPOSHAAS ¢oMPKSINGEYGHEaNtIBOSHERIN monoclonal
association,\R?r example, with anti- cancer agents and/or antibodies or
t

coMHGRET WitFHERAS AR NdudherashPaE phevaimHsahas tdithart capable

of SerRiBiGARGaNSokr ralgaarafesred e ambk AP AidhAdici8Ruences coding
membrane protein be onginl%_ 15 to the tetraspanin family (Boucheix and
e

RuBindteth, P6Brdice! MSLLiRe SEI Hationdar spsei digiarvonian Jelalsy to new
Bightibeaick1 QBI04 18A4DaAS: CP1RLARR 453 AmIBRsadd3 @ dire capable of

includes 4 membrane fragments and 2 extracellular domains ECI (18

anfiifie! esid)s el paoos Hyraner melts( 109 anvisiaeiakostpliedrseuse of those
[113:22 4 vRich-ar&alses rﬁ)fie{ﬁ%%ig ﬁ&f@%ﬁﬁ%@%@%u}d%{?ﬁem of cancers

noted, however, that, in the nucleotide 20 sequence, two variants o

cBid zlpave gaserideastnedchinedrlsmankiély Sraliaviby imsoiéotidegyles products
ang, &AL BARNONR A2, 3NG40 WENedFINELELRH A ORR ith anti-
86(4 ,0134&3%3%{%‘? an dot?lsu%q é)gtihgr {%%ﬁr%& g?%ei éfér%%%%?s{fﬁ é’ng? R, with ani
nueieatidesc@sapddivimstebadafsnocleotipestédandtic {ttasegan eteathereof in the

1996, J. Virol, 258-3263]. As a result, a mutation can be observed
) ven t L .
inthe %%b%%%nggéﬁéer%%?lﬁa%g y &' mUtation of the 25 residues K (Lys)

and P (P Htlpasitiontrd? @nas FI7] e3peciiall, to theeadicduespicin belonging
(Arg),and. S %S%@ itter et,at. 199%{@ 9@.86%4 , §»4f Z\%{H segawa
cr S B O e R T B S bR 85, 18-
nurpéfoteednce@Osuth@s] Bioexbinple, (Ganters of ibemegTakuhara®t3 amino
at,, 2001, Clin, Cancger Res. 7, 4 09-4114:511, (r)éonr}[Ha g@g tat.,, 30 _
S5 e e B e PR g B B CBflga 1 (18 amino
EpidasmiekuznBidamtkgysurl &C 1.8l 07 dnidd 2diller panekeasi[Besknichiath are also
at., 2005, Clin. Cancer Res. . i X
referred to as extracellular loops. It is to be noted, however, that, in the nucleotide
sequence, two variants of CD151 have been identified hitherto, namely one having
nucleotides A and C at positions 395 and 409, respectively, [Fitter ef al., 1995, Blood
86(4), 1348-1355] and the other having, at the same positions, nucleotides G and T
instead of nucleotides A and C [Hasegawa ef a/., 1996, J. Virol. 70(3), 3258-3263]. As a
result, a mutation can be observed in the peptide sequence, namely a mutation of the
residues K (Lys) and P (Pro) at positions 132 and 137, respectively, to the residues R
(Arg) and S (Ser) [Fitter ef al., 1995, Blood 86(4), 1348-1355 / Hasegawa et al., 1996, J.
Virol. 70(5), 3258-3263].
CDI151 1s overexpressed in numerous cancers such as, for example, cancers of

the lung [Tokuhara ef al., 2001, Clin. Cancer Res. 7, 4109-4114], colon {Hashida ef al.,
2003, Br. J. Cancer 89, 158-167], prostate [Ang ef al., 2004, Cancer Epidemiol.
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11, 2840-2852]. The use of knock-out mice which do not express CD151

and of anti-CD151 antibodies and siRNA in order to block, in vitro, the
functionality and expression of ‘5 CD151 in various types of cell has

allowed it to be shown that CD151 is involved in a number of phenomena

related to cancer, such as cell adhesion (Rishiuchi et at., 2005, Proc.

Natl. Acad. Sci. USA 102, 1939-1944; Winterwood et at., 2006, Mol. Biol.

Cell 17, 2707-2721), cell motility (Kohno et at., 2002, Int. J. Cancer 97,
33BrA4 3k aslPmniglatian (Y-anzh) et glandR98 [ WaleBitl «Call 2087 50 HA( 62incer Res.
Testa et at 9, Cancer 1o Res. 59, 3812-3820; Penas et at., 2000, J.
,mfgsg%ﬁﬁﬁj_ 114, 1126-1135; Klosek et at., 2005, Biochem. Biophys.

Res. Commonse336,14108x4di6) neiell invagiogo(hehaemetat C12002 ahit. of anti-CD151
Cancer 97, 336-343; Shiomi et at., 2005, Lab. Invest. 85, 1489-1506;

HERGPetisE BBPoBRIBiN. Bl Phacke 45 7atom b9 uprighrfiby endggpression of

(YepazMa ehdbus 1998, oF LeallBiodnddtd 101804 haine ork €lrss 1299w dived in a
Cell Sci. 112, 833-844; Takeda 15 et at., 2007, Blood 109, 1524-1532).

OREBPhe hBRSHIAT prRYPET TS arase RFhspaailsienion Aimiushioph! 2005,
asseiakigns ARANgst NSV Gl @150 With @698 BUMPeHeE OMIST. Biol. Cell

surface molecules so as to form structured macromolecular complexes.

Withiris edn sielkemotiisk kehaspanitt is XéSocated Sprmacalfy withr343). cell
ONgirMAI g eAiacs molesuiestiershy 2Qifarming primary ComRIEXeso9g Cancer

composed of a tetraspanin and a partner molecule. The fetraspanins are
capribleofSlganisihigisan clal midd8dbneiast oP tepids ia mértbidAé; Klosek e

fr ich i i it ir t _ i

O R U O DSt
teBd@hdning. KasredH, A6r}ed; Shiasnihe thefi0R biltetraspadinst460-1506; Hong
"Tetraspanin Web,'. 25 CD151 inte surface of cells .wi )
oA 08 R SRR I L gper-Mo e al.
highRB siablelcimblixbsTesibianitodtic action 479 CErtah SetertRrRs3veits; Takeda

I)iar?ﬂr? Vgﬁggp{ﬂg (i)?t?%i i a%l%%r%ggrticularly with the integrins a3(31 or

0Se preferred minin 5 (Yauch et at., 1998, Mol. Biol.
Cell 9, 23bd -2 i hanwethingrepattic20i31IRroarNpihiAcad.thdr WMty to form
100, 7616-7621{. 30 Thé? ass?ciation in\ﬁolves, e extracellul domfa'

ins of
ST B T RE S8R CE ORI 1A i FER] HEBeTagl other surface
logairdirethe BG3 foap sisuantimpaiiamblodiiat Somplexes. Within those complexes,

each tetraspanin 1s associated specifically with one or more surface molecules, thereby
forming primary complexes composed of a tetraspanin and a partner molecule. The
tetraspanins are capable of organising particular microdomains of the plasma membrane
from which microdomains they may recruit their partner molecules, which may be
functionally coupled. The set of interactions involving the tetraspanins has been referred
to as the “network of tetraspanins” or “Tetraspanin Web™.

CD151 interacts on the surface of cells with various membrane proteins. In
particular, there have been identified highly stable complexes, resistant to the action of
certain detergents, with laminin receptor integrins, more particularly with the integrins
a3B1 or abP4, whose preferred ligand is laminin 5 (Yauch ef /., 1998, Mol. Biol. Cell
9, 2751-2765; Lammerding et al., 2003, Proc. Natl. Acad. Sci USA 100, 7616-7621).
This association involves the extracellular domains of CD151 and the integrins. The

sequence QRD [194-196] of CD151, located in the EC2 loop, is very important in that
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association because mutation of this site causes loss of interaction with

certain integrins (Kazarov et at., 2002, J. Cell Biol. 158, 1299-1309).

Functional ternary complexes of CD151/integrin a6134/c-Met (HGF

receptor) have moreover been identified in tumour cells (Klosek et at.,

2005, Biochem. Biophys. Res. Commun. 336, 408-416). Inhibition 5 of the
expression of CD 151 as a result of treating cells with an interference RNA

results in inhibition of the cell growth and migration caused by HGF. The
intevaciians kdthinaparituarfceall HetweensQiydbilimeehotibarwith certain integrins
tetraspanins, nec ry for formatiop_of network of tetraspanins, are
(hORGES Fhnd BTEae GHbrBr b SIS e L G seplenes of
because ihhasiRespshovin thatdeletionef e Eea1Q0R0e8Rttied in wmour
disrupt the association of CD151 with other tetrasggnins (Berditchevski,

20t51!s SREIPIS 6f. W2 £ 087 4 Biadkpry. Bispbysishesp sl Btreddfatitiif thto). Inhibition
phengmenRtiealbadiresion. MIQLRioRy g iNvasierviy, MORMAHemf RNA results

various signalling pathways such as, for example, the phosphoinositide
pathtpipiiamaf dssselbasitiandmigniee usadimetiait 1998, Mol. 15

Biol. Celh%e%ﬁ%lﬁgg@l@; \;\Hﬁiﬁf‘g ﬁi_gﬁﬁuigglpﬁmé'@ﬁ%i@ and other tetraspanins,
phosphorylation of FAK, Src, p38-MAPK and JNK (Hong et at., 2006, J.

Bibteetiam fos forpustig 24 259 nateonshols phitspation. ofrintagrigly by Peend on the
(Z t iol. . - 2501 ivati :

e e e
1651 78)2 20 dfodhayshitier- tylraiptedactivnechaioreend delld arevaldo other tetraspanins

re | Qr- ak.iner i cel iljty jn expression of the
e e T o et 86 o Cern. 281,

24279-2429P)1 Thospabiterdekbgldni@R 1bd 1@DdGhantara ctibnrsitrsngn, abaubtion and
the activation of c-Jun.via the phosphorylation of FAK, Src, p38-MAPK
R s T o st T YRR G o Tefapbutafiyomple. he
aiptedpintibediel 2Gheueliean gaoeraied (o dabes-hamealy Yhech ef al., 1998, Mol.
manaclonal antiRodi 0-6 and SFA1.2B4. These 2 antibodies have .

oM AT e aCt e A R0 RN B deefof et PGP o aton of FAK.
meiasisEesin My aniaHmgdelsenozetfect OBibIMObEGroOyth T3 ¥M024292), the
has been established. The monogclonal antibody 50-6 (IgGi isotype)

di e8P VR gRRL Rdd S0 1heRE MdliseB) subiighielem- 276, 25005
imregpisationswibdidiman gridiermedheancinam aiER-3seels(desta 8603, J. Cell

at.}gi%?gi%flagg% 6R)§s. 59, 3812-3820).

Homophilic-type interactions between cells are also responsible for an increase
in cell motility and in expression of the metalloproteinase MMP-9 (Hong er al., 2006, J.
Biol. Chem. 281, 24279-24292). Those intercellular CD151-CD151 interactions bring
about the activation of c-Jun vig the phosphorylation of FAK, Src, p38-MAPK and JNK.

Despite the interest in the CD151 protein, two therapeutically aimed antibodies
have been generated to date, namely the monoclonal antibodies 50-6 and SFA1.2B4.
These 2 antibodies have comparable activities. Although they do inhibit the formation
of metastases /n vivo in animal models, no effect on tumour growth in vivo has been
established.

The monoclonal antibody 50-6 (IgG1 isotype) directed to CD151 was generated

in the mouse by subtractive immunisations with human epidermoid carcinoma HEp-3

cells (Testa er al., 1999, Cancer Res. 59, 3812-3820).
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4 The antibody 50-6 is capable of inhibiting, in vitro, migration of human

cervical carcinoma Hela cells, transfected so as to overexpress CD151,

and of HEp-3 cells and angiogenesis in a model of chorio-allantoic

membrane neovascularisation caused by bFGF (basic fibroblast growth

factor). In vivo it inhibits the metastases b#ought about by 5 inoculation of

HEp-3 cells in 2 chicken embryo models (Testa et at., 1999, Cancer Res.

59, 3812-3820). In these models, the inhibitory activity of the antibody

50-6 is deiermifiedpPPMEasteMRN OhiisiaslvY 9f hemseieih MR man cervical
(human urokinase-t gf plasminogen activator) in Iun&gxtracts. According

to (AR HAMH ek A dipratrelad e SEmeE BERURTAR demadrPid Ep-3 cells and

lunggidiBiessassNaote EaUEIn N Meiasiasesrhld dHeseminaiRReh caused by
HE%E cells into the chicken embryo lungs) that is brought about by the
an

Sty ois bbb By lesrmalisdimviitinhibishths mptapeass bsdweht about by
T4% 180 89-GR1 R SROMANSOUS MEIAIRSIR) ﬁ@ﬁ@é'@ewgigbdﬁ,%@fil “sncer Res.

of the cells is followed by injection of the antibody, and 57% in a so-ca
"expPeribentdifktdstdbrse moeidlsn hehishiieocellscinththef atgbediitady 50-6 is
InoEWAEsLIPEe Rl AEGAIAING {R108 R A [ inase-
properties of tﬁe an?ibody 50-6 theat are%%istrggehc? ]i%%%g% on t%éléaénmu Skmase type
belpstareckes actiprioratio bingytatmds effesrdomatisthehertotibobiy showeellects the
n ?J&Sﬁ‘é oraithﬁﬁg it rqjiferati f HEp-3 cells.. The hybridoma .
p?gducing the antil%}c{)dg/gg q izﬁgv%%ﬁ'egﬁIe%&%é%%ntggrﬁ%%l éﬁe B8 dpctastases
CRiisggatighybriddiizpiditelly depobitetiickeerthieyeferensab0 6 Fpddht about by
2 t-CD151 monaclonal antibody.SFAL.2B4, (I9G1 isotyp o
e R GRS G bl B2 4% in o
rospeculitd KipbBEBcoasntramatéctenddyliie himohnlGRil&logetehe cells is followed
(Hasegawa et al., 1996, J. Viral._.70, 3258-3263), . The antibody SFA1.2B4 _
o s RO AT S i PSR pasts model, i
hurharh ttheoelidinas (Kohmdbetl ature Qulfed 1620681 Récct30r848XhH authors, the
inhibits _in vivo the ulmg)%%r]y m t?sta,ses aused by colon cancer,

cormna”

RBMTTA? 88 ARAPAEYGEE IPPEYSY ThECTRIRF8MEE Ldaee do not seem to be
oversxpness Gldalid kobnoetial ofRROBedlisd 1KARER0 B7shd3eB A8 keffect on the in

Other mur}Ee anti-CD151 antibodies have been described in the literature,

suikogeideriwm A Bid- i Monoclonal antibodies 14A2H1 (Ashman et
at., 19917k hdbridoma producing the antibody 50-6 is available at the ATCC under the

reference CRIL-2696 (hybridoma initially deposited under the reference 50-6 [PTA-
227). _

The anti-CD151 monoclonal antibody SFA1.2B4 {IgG1 isotype) was generated
in the mouse after immunisation by the intraperitoneal route with NIH 3T3 cells
transfected by the human CD151 gene (Hasegawa er al., 1996, 1. Virol. 70, 3258-3263).
The antibody SFA1.2B4 is capable of inhibiting in vitro cell invasion and motility of
various human tumour lines (Kohno ef al., 2002, Int. J. Cancer 97, 336-343). It inhibits
in vivo the pulmonary metastases caused by colon cancer RPMI14788 and fibrosarcoma
HT1080 lines transfected so as to overexpress CD151 (Kohno ef al., 2002, Int. J. Cancer
07, 336-343).

Other murine anti-CD151 antibodies have been described in the literature, such
as, for example, the monoclonal antibodies 14A2H1 (Ashman ei al., 1991, Br. J.
Haematol. 79, 263-270; Roberts et al., 1995, Br. J. Haematol. 89, 853-860), TS151 and



10

15

20

25

30

Haematol. 79, 263-270; Roberts etal., 1995, Br. J. Haematol. 89,

853-860), TS151 and 5 TS151R (Serru et at., 1999, Biochem. J. 340,

103-111; Geary et at., 2001, Tissue Antigens 58, 141-153; Charrin et at.,

J. Biol. Chem. 276, 14329-14337; Chometon et al., 2006, Exp. Cell Res.

312, 983-985). No in vivo anti-tumour activity has been described for

those various antibodies. 5 Several experimental studies have shown the

major role of the tetraspanins in the formation of metastases by acting

eiffiet HRs(Ppressors.oriasPraetes of Na@stdases! 1AGaingly/theoo1, Tissue

trapsfection of tetraspanips such as CPQ, CD&3 or CD82 reduces the _
LRSI Boneital o CHRRB AL 1 oo ERpr i B . Chometon et
terRsRandsExp16%11aRdsCa102Psears) toNy ofluEehenaRperite etiecty has been
These 2 t t%f%anins are therefore to thought to be promoters of

mEEsst Q3¢ AL ArdibadisEtent with various clinical studies

which haye,:sho W tidheit A SUMBERATLCRAGRISHPREASE MBS the tetraspanins in the
oesophagus, stomach, liver, pancreas, colon, prostate, melanoma, ...),

CHURHIPE BBDEHS RSSE Tk BrHREcd I A HRPTEH IS iR anameierisel metastases.
mefasiasis RtthatAredustion {etmsfg'gnﬁférg@a% IANA$RIQATE 8.0f BOWE uces the
m

survival rate. In Iu'r%? cancer, the combined reduction 15 in the expression
of T AKe ROSBHH L FaBeeE dinetatidoriiiaghettBrariaastatibepistiasmpanins CD151

théx’iﬁ"‘@@@ﬁ)‘@é@ﬁﬁiQBS‘%frJ)HﬁEQQﬁeOB NSk IWRANIGRNS 1S rt%f}h’%%%dns are therefore

Several retrospective studies have shown that overexpression D151

is thsdiitnde withaigiressiveistsiaf thetaircealicers consitent leitl, wolons clinical
and gostalg T H0h (Bt AP ARRANSIOEISELIO P IRCIGRL"

poor prognoscllg Tokt%ara et 207at., %0% g??n anceerg{ Sre%iﬁ fﬁng, desophagus,
4 5097th 4 liMershidacetast., 2008, Bkt amedm8e)d 58-)1 6 Angdt@HE2 are less
2069(41".%96%(:?1{ & 1}ggrm.|%|1m8I&@%reﬂstgerr%vgﬁlgie%gs%é_igjz%1 't]!;ra]lttherse uction in their
cases, mean survival is in 1act reduced im those paﬁentgjhavmg umours
whighexjpresspedidfids obmpuawedstothaseahavinttignnenrsewhictodinet! reduction

express CD151. T;ﬁ;@/ rexpressign of CD 151 in various human tumor. .
i (HOTA RIS 738 55 AT R EBBOST BIALEGY Abatiy metaiatic potentil
trahsfechioncabibsscoragponding Okos; cavsasns iRakemsedn motility,
migration, and invasion of the transfected cells (Testa et at., 1999, Can‘fc%rDl [
Res. 59, 38123875 KEHNG et Bt S 002 it g™ dhBbr U F S48y 4y, © o1 s
Theseipbenomenggasssinbibiiedindhieresanss, ofwhtide Dubdl colon and prostate
antibodies. In ccordange with a first aspect, the invention relates to an
isB%&saﬁﬁ%é%) i might be considered to be a factor for poor prognosis (Tokuhara e
al., 2001, Clin. Cancer Res. 7. 4109-4114; Hashida er al., 2003, Br. J. Cancer 89, 158-
167; Ang er al., 2004, Cancer Epidemiol. Biomarkers Prev. 13, 1717-1721). In these
cases, mean survival is in fact reduced in those patients having tumours which express
CD151, compared to those having tumours which do not express CD151.
The overexpression of CD151 in various human tumor lines (HelLa, RPMI14788,
A172, HT1080), brought about by transfection of the corresponding gene, causes an
increase in motility, migration and invasion of the transfected cells (Testa er al., 1999,
Cancer Res. 59, 3812-3820; Kohno er al., 2002, Int. J. Cancer 97, 336-343). These
phenomena are inhibited in the presence of anti-CD151 antibodies.
In accordance with a first aspect, the invention relates to an isolated antibody, or

one of its derivative compounds or functional fragments, capable of binding to the

CD151 protein, said antibody being characterised in that it comprises at least one CDR
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30 one of its derivative compounds or functional fragments, capable of
binding to the CD 151 protein, said antibody being characterised in that it
comprises at least one CDR 6 selected from the CDRs of sequence SEQ
ID No. 1-6, 17-22, 33-35, 43-48, 59-63, 69- 73, 79-81 or 85-89 or at least
one CDR whose sequence has at least 8@%, preferably 85%, 90%, 95%
and 98% identity, after optimal alignment, with the sequences SEQ ID

No. 1-6, 17-22, 33-35, 43-48, 59-63, 69-73, 79-81 or 85-89. 5 A "functional

fragieest’ obanantiipIty ataeeineteBIeInvention s nadersiony 49.48fey9.63, 69-
to,_especially, an antibody fratglyzr(g%nt such as Fv, scFv (se stangiﬁna% fog
“sifryle “chaii -8 % @lp'§as PYRRRerREgHeBRESEP dalsetidl) 6y preferably

anystragmentwhosel def-liflennay haveobgsningwased, [uehiineionales SEQ ID
frglgments will be described in detail hereinbelow in the present
d

Eriptfort./ 187 A 3attivkide condBe ARd B of %S hAtiBédY according to the
inventiongs-yRdersierad e daneie.Larasialy a@b&iﬁ'ﬁﬁg GRRI@Rention is understood

comprising a peptide framework or "scaffold" and at [east one of the

CHREGF the %ﬁ@@ﬁ%ihrﬁib@W@r&éﬁ@@ﬁfﬁeﬁéﬂvéﬁtgwé@@grﬁ%ﬁt_iﬁlﬁliim}.f0f “single
Slé@ﬁiﬁeyii\ﬁ%yq:&%mg%'ﬁd&aé%ﬁibH?Qgﬁ{bh%“&? pRiRiskilledn F08.Aht whose

and will be described in greater detail hefreinbelow in the present

deudfipiio mayshmerecprafenebhpditiaihyBmgoarialcliadmeettie wiltibodiesribed in detail
their detivative, &%@pe%%gp&g& girfunctional fragments, according to the
' ' hic '

present invention, are especially chimeric or humanised, that are
obtainedAy ‘geneticve comiinatidh of byn chenbiody syathebis Accdhdingtontion is
a Bg%feergig £ aodiment, the ntib%(%ll)(d.or one, of its derivative 20

compounds or uer?gttl%neasipﬁgaﬁ?’ér?ts, aéggrgfﬁtge% e inventidn’ %mde framework or
chitaactteliSedhdnatHatst wensiste df ARknaosctonagantibodyody 'Imonteelanpteserve its
antibody'.is tg he understood as an antibody derived from a population of . .
SR, T o o AR SRR S felbranpor sined in
antibadieadvidlfepidatitiedie denticdbniihéhardteptiontefmdaw description.
possible mutations, 25 that may.be produced n turagy and that. may be .

P sent IV T B Wor TS oo b ggrer derivative
cansigicwekia homag eneeissdriihadyresutingifgrotie pralerationtn, which are
just one cell clone (for example, a hybridoma, a eukaryotic host cell

traNBRSEREY MRS ONA BRI Sh §To RSBy &REstS Htpdtyation or by
prekarediGynthesis.

According to a preferred embodiment, the antibody, or one of its derivaiive
compounds or functional fragments, according to the invention is characterised in that it
consists of a monoclonal antibody.

A “monoclonal antibody™ is to be understood as an antibody derived from a
population of substantially homogeneous antibodies. More especially, the individual
antibodies of a population are identical with the exception of a few possible mutations
that may be produced naturally and that may be present in minimal amounts. In other
words, a monoclonal antibody consists of a homogeneous antibody resulting from the
proliferation of just one cell clone (for example, a hjbridoma, a eukaryotic host cell
transfected with a DNA molecule coding for the homogeneous antibody, a prokaryotic
host cell transfected with a DNA molecuie coding for the homogeneous antibody, etc.)
and which is usually characterised by heavy chains of one and the same class and sub-

class and light chains of just one type. Monoclonal antibodies are highly specific and are
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host cell transfeeted with a DNA molecule coding for the homogeneous
antibody, etc.) 30 and which is usually characterised by heavy chains of
one and the same class and sub- class and light chains of just one type.
Monoclonal antibodies are highly specific and are 7 directed to a single
antigen. In addition, in contrast to preparations of polyclonal antibodies
which customarily comprise different antibodies directed to different
determinants, or epitopes, each monoclonal antibody is directed to a

singlecrpitape: ofidhie antigen. Tt muside understaadibepaipdhaitieof polyclonal

invention does not relate to the antibodies in natural form, that js to say
thaytisisst takish fﬁ&ﬁf%@ﬁi%ﬁ?&%ﬁiﬁ&%ﬁ%@ﬁf’é@ﬁ&s.t%%éeﬁo different

passibigitadsolaiehem.or oRiain dnsamhY Ruritcalian gialting f&oénsmgle epitope of

natural sources, or else obtain them by genetic recombination, or by
ch@ﬁ@éﬁ%&lmhegs and they may accordingly contain non-natural amino

acids as Wi he deseribad, 48 hersinBelow: MOt ASPaGIRAIN AU Eribodics

with a first embodiment of the invention, there is described a first antibody

Whltﬁﬁ@tﬂimrﬁ%@dﬁni@h&%}itfb@mﬁﬂségf pkcighoohahsieompridingatonment but
le?ﬁlngpﬁ B%eseﬁga I&ME‘){H g@ﬁel‘d?&xp 59 bgta%{]%g’\rg Lghl %ﬂ%ﬁl §t§mng from

CDR-L1 1s selected from the CDRs of sequence SEQ or 59, or at
leastuhemeepse ncelwvhibinhnthanl dastB0ts u@emwymaften,aptbmaﬂhemwal synthesis,

ol Nt with sequence, SE D No. 1or 59: - CDR-L2 ig selected fro
it CoHe of S N TR o DL A 8 Sseda"us‘ﬁ@ef’e besrived
whigteihbslaleast 80% identity, after optimal alignment, With sequence

20 SEQ 1D No. 2 or. & CDR-L |sofs ugnce or.at leas
&\Q Iﬁﬁ aén %Cfeas?l'ggo)’v} enftrs% SE%I 611 C 1IFVE ?on there is

one sequence SHic a ey op ima a ighmen
widle diréhsé guancenSk@y BriNch B; dndioriisadiaahy dhaimpamprising at

DR 1 1 SO E CTBHE CPEbAUB ST NOR o B pf- CDR-L2

atalglpSDeREe Beghesee which has at least 80% identity, after optimal

ahgnmentcviv)llt{l ItHeIS ggl%gtee Cl%o?nEt elglg\llgs élf (s)er:q?l]énce SEQ ID No. 1 or 59, or at least
one sequence which has at least 80% identity, after optimal alignment, with sequence
SEQ ID No. 1 or 59;

- CDR-L2 is selected from the CDRs of sequence SEQ ID No. 2 or 60, or at least
one sequence which has at least 80% identity, after optimal alignment, with sequence
SEQID No. 2 or 60;

- CDR-L3 is of sequence SEQ ID No. 3 or at least one sequence which has at
least 80% identity, after optimal alignment, with the sequence SEQ ID No. 3; and/or

i1) a heavy chain comprising at least one CDR selected from CDR-H1, CDR-H2
and CDR-H3, wherein

- CDR-H1 is selected from the CDRs of sequence SEQ ID No. 4 or 61, or at
least one sequence which has at least 80% identity, after optimal alignment, with the
sequence SEQ ID No. 4 or 61;

- CDR-H2 1s selected from the CDRs of sequence SEQ ID No. 5 or 62, or at

Jeast one sequence which has at least 80% identity, after optimal alignment, with the

sequence SEQ ID No. 5 or 62;
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- CDR-H2 is selected from the CDRs of sequence SEQ ID No. 5 or 62, or
at least one sequence which has at least 80% identity, after optimal
alignment, with the 30 sequence SEQ ID No. 5 or 62; 8 - CDR-H3 is
selected from the CDRs of sequence SEQ ID No. 6 or 63, or at least one
sequence which has at least 80% identitygafter optimal alignment, with
the sequence SEQ ID No, 6 or 63. In accordance with a second
embodiment of the invention, there is described a 5 second antibody

which is chapaetgrsedéntiat icampEisesrl atighhehalnaoamprisiag 8tor 63, or at
least one CDR selected from CDR-L1, CDR-L2 and CDR-L3, wherein -
CONESE PRE SERERSE ARSI Reesir SEGuidBE SRS IDORBmeY dimmet. with the

at S@@%@@g@qg@qge@%@g@ has at least 80% identity, after optimal
alignment, with the 10 sequence SEQ ID No. 17 or 69; - CDR-L2 is

selected ForceidantsREBF sseancandpdmmN el teeonvertismathessts described a

one spRteRfR NN dAS alderaLAYe ORI afigriorimal alignment,
with the sequence SEQ ID No. 18 or 70; - CDR-L3 is of sequence SEQ

ID No. 19)ct highéceheismecsapfisneetvish pas GDR 5 teasedGoendeRtily].1. CDR-L2
aftﬁ{dO@fyRGL?h‘gﬂgp&Ht with the sequence SEQ ID No. 19; and/or ii) a

heavy chain comprising at least one CDR selected from CDR-111,
CDR-H2- éEi@IICDRm-@wmlrémm@B@HRS%@W@@&S@Q@O@%%M 69, or at

seguence S ID N, 2 r, 71 a t. nce Whl as at
e e AR e L R S M U By wit e
Nae@ﬁbmc?ﬁﬁQ@DRd—lM&séﬁected from the CDRs of sequence SEQ ID

No. 21 or 7 Iea ton u [ as at lea %.identity,
after optlmépf%gnrﬁseﬁ w (e)%lszlqu%ri%% §é]éeﬂﬂeﬁce %%%gr{? ?\?_0. M or 70, or at
ChfasHanis sejeated fmbmhth%@iﬁ&a@f&%uémﬁ BQetNon2a0ipddheat, with the
at 25 least quen ich has at least 80% identity, after optimal
ah@%ﬁﬁ%’ﬁ? %ﬁ 31% 'SEQ ID No. 22 or 73. In accordance with a

further, thicDsbo@dinnertafdng iBrentdoNdhereds at least one sequence which has at
least 80% identity, after optimal alignment, with the sequence SEQ ID No. 19; and/or

ii} a heavy chain comprising at least one CDR selected from CDR-H1, CDR-H2
and CDR-H3, wherein

- CDR-HI1 is selected from the CDRs of sequence SEQ ID No. 20 or 71, or at
least one sequence which has at least 80% identity, after optimal alipnment, with the
sequence SEQ ID No. 20 or 71;

- CDR-H2 is selected from the CDRs of sequence SEQ ID No. 21 or 72, or at
least one sequence which has at least 80% identity, after optimal alignment, with the
sequence SEQ 1D No. 21 or 72;

- CDR-H3 is selected from the CDRs of sequence SEQ ID No. 22 or 73, or at
least one sequence which has at least 80% identity, after optimal alignment, with the
sequence SEQ ID No. 22 or 73.

In accordance with a further, third embodiment of the invention, there is
described a third antibody which is characterised in that it comprises:

1) a light chain comprising at least one CDR selected from CDR-L1, CDR-L2
and CDR-L3, wherein
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described a third antibody which is characterised in that it comprises: i) a
light chain comprising at least one CDR selected from CDR-L1, CDR-L2
30 and CDR-L3, wherein 9 - CDR-LI is selected from the CDRs of
sequence SEQ ID No. 33 or 79, or at least one sequence which has at
least 80% identity, after optimal alignmen$, with the sequence SEQ ID No.
33 or 79; - CDR-L2 is selected from the CDRs of sequence SEQ ID No. 2
or 60, or at least 5 one sequence which has at least 80% identity, after

optimal aligivRent, WitblthedstabeneeSHQ B Nguenee 8FQ PR, 31s®@f79, or at
sequence SEQ ID No, 3 or at Ieai/set one sequence which ha,)sR% %?aSt 80%
1

id&ASty BtV AIn RS . (it B edfeiitiie SEPRY Y. Hisdwegpr with the

i) _diravy Shaimrompriskioat least one CDR selected from CDR-H1,
CDR-H2 10 and CDR-H3, wherein - CDR-H1 is selected from the CDRs

of sequent®Bed isneriaddran e SRt st auguaidd Whlen2ichy or at least

least 8Q%uidentityyafterRptimalaligumentewith tharseapense SERUPNOwith the
4 or 61.; - CDR-H2 is selected from the CDRs of sequence SEQ ID No. 34

ors8RiBarhe iEhiores@tuence which has at least 80% identity, after

optimal aligpyrens, wih thg,SeaUeneeDBQ 1B Noa3dRF 8Re (B¢ 3Jich has at
selected from the CDRs of sequence SEQ ID No. 35 or 81, or at least

oﬂéagb%fﬁ%ﬁémmcﬁ%gmt%égﬁgmmemﬂyﬁlw@qam&mgmté; and/or
with the ;seayence SEQIDNGsiRR A Bl ALagiY. N ACCPIEANEYINR cDR-112
final embodiment of the invention, there is described a fourth antibody
whish(GDEnbictdwsad in that it comprises: i) a light chain comprising at

least one select =L -L in,-
CoR L1 o GOt S S e R 6 A R o 1. or o
23dsastieneegeguenebivthicls hadeas|ddst 800btidentityy aftenaptimaiment, with the
alis%nment,g%g H?eNgeﬁgg?gﬁ:_e SEQ ID No. 43 or 85; - CDR-L2 is selected

il ,

from the ¢ sequence SEQ ID No. 44 or 86, or at
- CDR-H2 is selected from the CDRs of sequence SEQ ID No. 34 or 80, or at

least one sequence which has at least 80% identity, after optimal alignment, with the
sequence SEQ ID No. 34 or 80; '

- CDR-H3 is selected from the CDRs of sequence SEQ [D No. 35 or 81, or at
least one sequence which has at least 80% identity, afler optimal alignment, with the
sequence SEQ ID No. 35 or 81.

Lastly, in accordance with a final embodiment of the invention, there is
described a fourth antibody which is characterised in that it comprises:

i} a hght chain comprising at least one CDR selected from CDR-L1, CDR-L2
and CDR-L3, wherein

- CDR-L1 is selected from the CDRs of sequence SEQ ID No. 43 or 85, or at
least one sequence which has at least 80% identity, after optimal alignment, with the
sequence SEQ ID No. 43 or 85;

- CDR-L2 s selected from the CDRs of sequence SEQ ID No. 44 or 86, or at
least one sequence which has at least 80% identity, after optimal alignment, with the
sequence SEQ 1D No. 44 or 86;

- CDR-L3 is of sequence SEQ D No. 45 or at least one sequence which has at
least 80% identity, after optimal alignment, with the sequence SEQ ID No. 45; and/or
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least one sequence which has at least 80% identity, after optimal
alignment, with the sequence SEQ ID No. 44 or 86; 30 - CDR-L3 is of
sequence SEQ ID No. 45 or at least one sequence which has at least
80% identity, after optimal-alignment, with the sequence SEQ ID No. 45;
and/or 10 ii) a heavy chain comprising atjlgast one CDR selected from
CDR-H1, CDR-H2 and CDR-H3, wherein - CDR-HlI is selected from the
CDRs of sequence SEQ ID No. 46 or 87, or at least one sequence which

has at least.8Q% idemniity cafigroRtimaleatioprRanbvihdhed 3:8800ENES1 1, CDR-H2
SEQ . ID No. 46 or 87; - CDR-H2 is selected from the CDRs of sequence

sepsl BN 47 Bhe8ior at least one sequence which has at least 80%

identity, aftenRptimal slgpmenWithdienReBIEREEARIENNG &6 ASBE: 87, or at
- CDR-H3 is selected from the CDRs of sequence SEQ ID No. 48 or 89, or

atlerslieBs BHBcBegUEHER Wafich Hastatlenidanys.iadntigpanal efigmnt. with the

ali%g@% g\ﬁ@j thenseasiepge. SEQ ID No. 48 or 89. In general manner it
is recalled here that a CDR region or CDR is understood to denote the

hypervariamlﬁ_ré@?oﬁss@medhﬁavytbhdiﬁ%?an@ﬂﬁgﬁu@ﬁaﬁri;‘s,%} ID No. 47 or 88, or at
impup %9@9%%3%%%? Repwahain iﬁgé@%taeyfégg F{Jgr{?gggg %ggggﬁ%&a with the

The term 15 CDR or CDRs Is used herein to
pativisiarecais@, bhdof4RosdStegions or a plurality of, or indeed the

entirety of Sy kegi erb contai Blﬁ majority of tg% | ci

residues rgs%%sn?sllzb% %c%%tﬁg C#lo ?ﬁéﬂg&m yso?l?lsgqa&r%ﬁﬁ% y @Qr?g%ar%g%rngg’ or at
orltast epitopeuehichithiebdopsise dedc Eddindgetaisy fiedtcapprbach athmment, with the
C[S?eRs can ggég?gr}sg %a(}cchance with the 20 IMGT system. The IMGT

UCHCC T . .
unique numbering system was defined so as to compare variable

domainsiwlgateverithammntigamechidad type haspetins ftetane VDR is understood to
Immunology Today 18, 509 (1997); Lefranc M.-P., The Immunologjst, 7, . .
T5YR Rbod T AIR I TEESSmo . BEIS) M TGaiEaH, yent chains  of
Fataiiiesg o huliuonthdre, afhounenin-GantetDR aneilefane.ckey. GQORW. The term
I%Lgol., 7 55-77ﬁe(§t003)]. In this 25 numbering system, the conserved

anino &Ci

é"ra,ag,g gﬁ'ﬁHbtg O%&ﬁ%ﬁ}@ﬂ%ﬁ%@%@@iﬁé%é’ﬁe’ one of those
strea{&s bypiognanidl JCONSRRVER: TRRlthe hydrpPheRisAMiRh contain the

majority of the amino acid residues responsible for the binding affinity of the antibody
for the antigen or the epitope which it recognises.

According to a first approach, the CDRs can be defined in accordance with the
IMGT system. The IMGT unique numbering system was defined so as to compare
variable domains whatever the antigen, chain type or 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 this
numbering system, the conserved amino actds always retain the same position, such as
cysteine 23 (1st-CYS), tryptophan 41 (CONSERVED TRP), the hydrophobic amino
acid 89, cysteine 104 (2nd-CYS), phenylalanine or tryptophan 118 (J-PHE or TRP). The
IMGT unmique numbering system accordingly provides standardised delimitation of the
scaffold regions (FR1-IMGT: positions 1 to 26, FR2-IMGT: positions 39 to 55, FR3-
IMGT: positions 66 to 104 and FR4 IMGT: positions 118 to 128) and also of the
complementarity determining regions or CDRs (CDRI-IMGT: positions 27 to 38,
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acid 89, cysteine 104 (2nd-CYS), phenylalanine or tryptophan 118 (J-PHE
or TRP). The IMGT unique numbering system accordingly provides
standardised delimitation of the scaffold regions (FRI-IMGT: positions 1 to
26, FR2-IMGT: positions 39 to 55, FR3 30 IMGT: positions 66 to 104 and
FR4 IMGT: positions 118 to 128) and alsblof the complementarity
determining regions or CDRs (CDRI-IMGT: positions 27 to 38, 11
CDR2-IMGT: positions 56 to 65 and CDR3-IMGT": positions 105 to 117).

AIhR2 MBS Qs Sér@p%@aﬂjmymﬂ}n@%@mﬁn@q%nmhﬂoﬁ As the
the CDRs according to IMGT become crucial information. The IMG

syRBIFRSis Ws SRATFS DF GRS L MG epHRISaiatibnasv e sasithah ﬁ%fé?i%%%mrdmg

aStéMﬁf}'ﬁ’eBéb&%ﬁk@ﬁ@ﬁ][ RiigrdyheRd PHeCTATET Mydten "EMHRAIGNENISSeraphical
53, 857-883 (2002); Kaas, Q. and Lefranc, M.-P., Current Bioinformatics,

2, TRIEENHGOTS) WHFin 3D Sitictafescbienes RIGT mahr mskirgesuiBuys M. and

[Kﬁéﬁmg Ruiz, Mhnanedefans MaPgsh.gelir forand MHGd Lefranc, M.-P.,
structurai data Nucl. Acids. Res., 32, D208-D210 (2004)]. In accordance

wiHHFABtilBioAponsRRticsih & first AiHBA)7Hr 6Ad oits Berkieparesoreferred to as

CORPHABSAIACHANHE aagnte[ntmfcmd'&%i%ﬁeth@n G{"'&‘ﬁ'?@&pmr and
a light chain comprising at least one CDR selected from CDR-LI, CDR-L2

andidDrmQuatiséajacioel. SEIdsIBes21P28hP 3] pdSpbétively, or having
at leaSt %9 Cegﬁg?lrc%b\%tﬁﬁ?{?s ?gs{(%p%? Cﬁ.n&lg %(gt é%?%g%/ %r%% g%wglderlvatwe

alignment, W|th the sequences for a eavy
chaimpamgdsisingattioast HtagnCBR a@eda@ftonhemﬁe—mipﬁ:mmﬁma light chain

e RS M e B
aIi@E@éBtNmﬁh the a&hﬂer&mcﬁE@le:NmmAg Siahd . 8086, porfeelarty,s%, 90%,

rsamsl sepsremraestaelta e, SEOIDNE. Srq . 1.
|Dahtb3 %@5?535&'31@' cSE@d&nl}dﬂsﬁgIﬁSﬁﬁ Gl CBRQeIR:NO ffsm CDR-H1, CDR-
A-EE EJI%T&I):}@ﬁ?) of sequence SEQ ID Nos. 4, 5 and 6, respectively, or having at least

80%, preferably 85%, 90%, 95% and 98%, identity, after optimal alignment, with the

sequences SEQ ID Nos. 4, 5 and 6.

For more clarity, the protein sequences mentioned are the following:

SEQ ID No. 1: ASVEYYGTSL

SEQID No. 2: EAS

SEQ ID No. 3: QQSRKAPYT

SEQ ID No. 4: GFTFSTYT

SEQ ID No. 5: ISSGGGTT

SEQ ID No. 6: ATPRIGTGFAY

[ R

More especially, in preferred manner, the antibody, or one of its derivative
compounds or functional fragments, according to the invention comprises a light chain
comprising the three CDRS, as defined according to IMGT, of sequence SEQ ID Nos. 1,
2 and 3, respectively, or having at least 80%, preferably 85%, 90%, 95% and 98%,
identity, after optimal alignment, with the sequences SEQ ID Nos. 1, 2 and 3.
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More especially, in preferred manner, the antibody, or one of its derivative
compounds or functional fragments, according to the invention comprises .
a light chain comprising the three CDRs, as defined according to IMGT,

of sequence SEQ ID Nos. 1, 2 and 3, respectively, or having at least

80%, preferably 85%, 90%, 95% and 98%32 30 identity, after optimal
alignment, with the sequences SEQ ID Nos. 1, 2 and 3. 12 In likewise
preferred manner, the antibody, or one of its derivative compounds or

fractionalifriipeeenisrateaidlingiaththinveriion cavpeisesadesaiveh@mpounds or
comprising the three CDRs, as defined according to IMGT, of sequence _ .

Sén@??BOR%g?E‘%eﬁﬁdaéFor‘ QiR TR G EPTESS AR A appPrising the
85O VBRS % andi f&Y mdelaaity, afteuiGontimalaignmenty withtae 4, 5 and 6,

sequences SEQ ID Nos. 4, 5 and 6. In accordance with this same

apgirBEthY tHe YBmREA 6wt (op-dieierlYy ServaiVe Compaidndfybridentity, after

fupptienaldiagmentsviacons dingdacthesinvaninp comprses a light chain
comprising at least one CDR selected from CDR-L1, CDR-L2 and CDR-L3

of sequeHtdSEXIAMSNBA thitssamy POPreadectireliconAavmgulsieastone of its
8Q%i Prelerabiynb0:B8%r 200 Jpie %ﬁ%’dp&ﬂm}{gaﬂ%ﬁgﬁ)ﬂ%ﬂim comprises a

alignment, with the sequences SEQ ID Nos. 17, 18 and 19; and/or a

he#h} ehaith «onmpigisghldedsmeiel BorlsakstfeentrofREDRIPR; 1.2 and CDR-L3
CRRs %&BQ %ﬁ'%ggﬁeﬂl{%%ﬁ %EQ@L N8 Oor%‘gi]%@iﬂggg@least SGg/g,%referably

respectively, or having at least 80%, preferably 85%, 90%,95% and

id8ntity 2ate Poptinnd O8higndramtywilietrwseglieigenSEQVID Nosea@Res SEQ 1D

ar}@o%?'l%‘?l%oﬁﬂ@q@ G .E_%’ tIn;Re¢ S mt—%r‘igorged &ENRselected from
following” SEQ ID No. 17: A I N0, 18! §As ﬂﬁi
N6.R:IJQYBRBNP T8 ED HoHN00 PE:q@daTE SESGM G 02 R GEXD 4BRING, Rbpectively,
IYWRDRK | 22: ARRDH ANMDY More especiall
or e B A A B Sneror T2 e AR B i
funictiomahfragthemtscgoencelritFiQ INENnveXitid aadpizises a light chain

AT S e T S
8B e fskalily: 36PBRICY:BB% and

SEQ ID No. 18: SAS

SEQ ID No. 19: QQYSSNPT

SEQ ID No. 20: GFTLSTSGMG

SEQ ID No. 21: IYWDDDK

SEQ ID No. 22: ARRDHYGDYSYAMDY

Irgfter optimal

More especially, in preferred manner, the antibody, or one of its derivative
oompouhds or functional fragments, according to the invention comprises a light chain
comprising the three CDRs, as defined according to IMGT, of sequence SEQ ID Nos.
17, 18 and 18, respectively, or having at least 80%, preferably 85%, 90%, 95% and
98%, identity, after optimal alignment, with the sequences SEQ ID Nos. 17, 18 and 19.

In likewise preferred manner, the antibody, or one of its derivative compounds or
functional fragments, according to the invention comprises a heavy chain comprising the

three CDRs, as defined according to IMGT, of sequence SEQ ID Nos. 20, 21 and 22,
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98%, identity, after optimal alignment, with the sequences SEQ ID Nos.
17, 18 and 19. In likewise preferred manner, the antibody, or one of its
derivative compounds or functional fragments, according to the invention
comprises a heavy chain comprising the 30 three CDRs, as defined
according to IMGT, of sequence SEQ ID Npos. 20, 21 and 22, 13 _
respectively, or having at least 80%, preferably 85%, 90%, 95% and 98%,
identity, after optimal alignment, with the sequences SEQ ID Nos. 20, 21

ang e StHlyn aaerrdanceuitisthis same:BRTOACBthe dhird,antd30dyidehiity, after
one of its derivative comﬁounds or functional fragments, according to the

invaHtBH abrmpetsvatisthy Rearenrce syt 1add %8 EbR selected

from CDRyl, GRR4RAARd GRR 1 C&%%?e%ﬁgg}%@éﬁ@el N@S:#Bod@N Bne of its
respectively, or having at least 80%, preferably 85%, 90%, 95% and 98%,

idélstityA EterEpRRRARA IR R ORHHTBs sal§uarRBdIBED the NysnEgn Zomprises a

a é%% RO HDEANCHAIR QAMPHSHY JideRsiong EBR selecisR fronha cpr-1.3
CDR- HI, CDR-H2 and CDR-H3 of sequence SEQ ID Nos. 4, 34 and 35,

respeetvenseoriQ Having. atileasndborqsrersratly 8598V0006! 9854 A, preferably
98%%%66)999%6&%%'@&' g %ﬁ&‘%éﬁrﬁ@? ﬁ@g&h‘%ﬁ*@ﬁﬁﬂe' E%é\éé%ﬁcés SEQ ID

34 and 35. For more clarify, the protein sequences mentioned are t

folfdwsing:, BEQ IDanG 088 hasyDMVMETSINSHQ #DIdst G (3BGETEdHom CDR-
SEQ | 199 ITSPRIGTGFAY Mare e L%U in preferred ner, . ..

e B e e o A e S Yoett il Acapgctvel: or
ackordipgatoltast iféhtioretonalyisEs @ Ilib.cHal eomPisingdbettlyreafier optimal
CDRs, as defi according t ,Of seqyenc Q ID Nos. 20 33, 2

an ‘3?%%“5@8#& V. OF “Sl\}ungq%a%iét%%%’p%% enr%t?#; 85%, 90%, 95%

and 98%fF ddamntity; after, dptispadeiliganent; witbnthersé gremhedd1SRGD

N nd 3. InJi e¥;4!fs ferred manner, the antibody, or one of its
d&?@éﬁ%@éﬁ%éﬁ(ﬁ) 0 (u?r:’g}%nal fragments, according to the invention
coREpisEsN eaug SOa@N tomprising the three CDRs, as defined

acgording to IMGT, of sequence SEQ ID Nos. 4, 34 and 35, 25

re§§e§g§&f&5h %8%‘? 458006, preferably 85%, 90%, 95% and 98%,
identity, after optimal alignment, with the sequences SEQ ID Nos. 4, 34

and 35. Finally, still in accordance with this same approach, the fourth and = |
last anti ¢ especially, in preferred manner, the antibody, or one of its derivative

compounds or functional fragments, according to the invention comprises a light chain
comprising the three CDRs, as defined according to IMGT, of sequence SEQ ID Nos.
33, 2 and 3, respectively, or having at least 80%, preferably 85%, 90%, 95% and 98%,
identity, after optimal alignment, with the sequences SEQ ID Nos. 33, 2 and 3.

In likewise preferred manner, the antibody, or one of its derivative compounds or
functional fragments, according to the invention comprises a heavy chain comprising the
three CDRs, as defined according to IMGT, of sequence SEQ ID Nos. 4, 34 and 35,
respectively, or having at least 80%, preferably 85%, 90%, 95% and 98%, identity, after
optimal alignment, with the sequences SEQ ID Nos. 4, 34 and 35.

Finally, still in accordance with this same approach, the fourth and last antibody,
or one of its derivative compounds or functional fragments, according to the invention
comprises a light chain comprising at least one CDR selected from CDR-L1, CDR-L2
and CDR-L3 of sequence SEQ ID Nos. 43, 44 and 43, respectively, or having at least
80%, preferably 85%, 90%, 95% and 98%, identity, after optimal alignment, with the
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or one of its derivative compounds or functional fragments, according to

the invention comprises a.light chain comprising at least one CDR

selected from CDR-L1, CDR-L2 30 and CDR-L3 of sequence SEQ ID

Nos. 43, 44 and 45, respectively, or having at least 80%, preferably 85%,

90%, 95% and 98%, identity, after optimdkialignment, with the 14

sequences SEQ ID Nos. 43, 44 and 45; and/or a heavy chain comprising

at least one CDR selected from CDR-H1, CDR-H2 and CDR-H3 of
seguyepee:S BRI DTNSss 463 474 and 48, mwdpectelyyochavingapiaass at least one
80%., preferably.85%, 90%, 959 98%, ﬂ ity, after optim ILJ .
BT B el et R0 1ot Y Bhar AP F O MR Nos. 46. 47
claity 4herpipteivdeguencesimnentionadsars, the-folMNINGS S EQUD MY and 98%,
43: ENVGTY SEQ ID No. 44: GAS SEQ ID No. 45; GQTYSFPYT SEQ ID

NOIHITG P PREBA I SRS WE! 17 THBRISENT SEONB N, 4420 48.
ARARSRHYY e i Maraiespecial keifpiefe rdivanngt the pntkegy. or

one of its derivative compounds or functional fragments, according to the
inveritdH Sonibid8EWibkt chain 15 comprising the three CDRs, as
definedBocorging:todMGT, of sequence SEQ ID Nos. 43, 44 and 45,
respectively, or having at least 80%, preferably 85%, 90%, 95% and 98%,
|d§%tﬁv, rﬂ)?)'{iﬁgf Iﬁﬁﬁﬁgnt, with the sequences SEQ ID Nos. 43, 44

angetprpinlikewigpyRtiefeiggd manner, the antibody, or one of its derivative

compounds or functional fragments, according to the invention comprises

a REQLENairtcoibRSHgNhe 20 three CDRs, as defined according to

I%@%W%%ngﬁ{gﬁgﬁp%%ﬁé 47 and 48, respectively, or having at
least 80%, preferably 85%, 90%, 95% and 98%, identity, after optimal

alignment, with the sequences SEQ ID Nos. 46, 47 and 48. According to a
second %B?gaé:she%ﬁlf Dlrl?bsggggrrbee %%%ﬂ.ggra Ceordnlﬂgot%mgr 2%6 of its derivative
customary approach of Kabat et al. (Kabat et al., §eque ces of proteins o
imenunpologicaliftecest b Thgdentd, ScDegagmetiteofhMaditn and:plisean light chain
Services,.NI 91, later editio SF? In accord ith this first
e s G SRR AR TSR SERCER seQ D os.
43, 44 and 45, respectively, or having at least 80%, preferably 85%, 90%, 953% and
98%, identity, after optimal alignment, with the sequences SEQ [D Nos. 43, 44 and 45.
In likewise preferred manner, the antibody, or one of its derivative compounds or
functional fragments, according to the invention comprises a heavy chain comprising the
three CDRs, as defined according to IMGT, of sequence SEQ ID Nos. 46, 47 and 48,
respectively, or having at least 80%, preferably 5%, 90%, 95% and 98%, identity, after

optimal alignment, with the sequences SEQ ID Nos. 46, 47 and 48.

According to a second approach, the CDRs can be defined according to the
customary approach of Kabat er al. (Kabat ef al., Sequences of proteins of
immunological interest, 5% Ed., US. Department of Health and Human Services, NIH,
1991, and later editions).

In accordance with this first approach, the first antibody, or one of its derivative
compounds or functional fragments, according to the invention comprises a light chain
comprising at least one CDR selected from CDR-L1, CDR-L2 and CDR-L3 of sequence
SEQ ID Nos. 59, 60 and 3, respectively, or having at least 80%, preferably 85%, 90%.
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. alight chain 30 comprising at least one CDR selected from CDR-LI,
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CDR-L2 and CDR-L3 of sequence SEQ ID Nos. 59, 60 and 3,
respectively, or having at least 80%, preferably 85%, 90%, 15 95% and
98%, identity, after optimal alignment, withsthe sequences SEQ ID Nos.
59, 60 and 3; and/or a heavy chain comprising at least one CDR selected
from CDR-H1, CDR- H2 and CDR-113 of sequence SEQ ID Nos. 61, 62

angh 63ane spestivelyiQr MavingiahdeastBadnt, prafemble fRHeeIB8HOIBINos. 59, 60
and 98%, |dent|t%3§after optimal allgnment with 5 the sequences SEQ ID

N6t 389 ana t58 VE GPRHbraTBRTR &1 I5ratanr SedBetreicthantibhddk-Hi, CDR-

arerthenfpliowings SEQJER:NG. SBORASARVEY YR ek MK REQIRHNP; 8Phaving at
EASNVES SEQ ID No. 61: STYTMS 10 SEQ ID No. 62: ‘ , ,
Y ISEE BT Piofeseb X ASe. S8G- B Koash Y PRy et ta vitb v édgb afigyment. with

in geeferied mannerhe Ankipogy « 94 gRe of its derivative compounds or
functional fragments, according to the invention comprises a light chain

15 compkigingarfectarite tpR9!ES setiisagescesrtimydodbatoBpwing:

eg}g@qeeﬁﬁ@)!I%Ngﬁ%@@@@gmﬁspectlvely or having at least 80%,
preferably 85%, 90%, 95% and 98%, identity, after optimal alignment,

witfEth el dueAcBASEDHD Nos. 59, 60 and 3. In likewise preferred
mg% thg%aéﬁtl TQpene of its derivative compounds or functional
fragments according to the invention comprises a heavy chain comprising
the ELDIthide. EDRSSE6 ETiNEY Mebardikg to Kabat, of sequence SEQ ID

N&;%{Rﬁgoag g%lﬁj%i% Iy, or having at least 80%, preferably 85%,
90%, 0 an 0, Identity, after optimal alignment, with the sequences
SEQ ID Nos. 61, 62 and 63. In accordance W|th this same approach, the

second |bod ?e of its er| t|ve com a{gég unctional
i

c;a re e rnanner ¢ of its derivative
fragmen accor%fi nven |0n comprl’ses a (Q,Flacfﬂ

cmnpr;bemgiabkeﬁskmna&ﬂﬁgmlﬁsledd@m@ BRHeLnQ@RehZ:@ﬁ@r@&Rr ight chain
o Shence SEQID N5, 091G R14.19, espeotl VIR AU, 1 o
allw]ree@hwthéaeme,@e@&ﬁgd@emgo@@,pwf@asllglssan@fﬁ%a%% and 98%,
RS P el Shianmsan. With the sequences 10 I Nos. 59, 60 and 3.

In likewise preferred manner, the antibody, or one of its derivative compounds or
functional fragments, according to the invention comprises a heavy chain comprising the
three CDRs, as defined according to Kabat, of sequence SEQ ID Nos. 61, 62 and 63,
respectively, or having at feast 80%, preferably 85%, 90%, 95% and 98%, identity, after
optimal alignment, with the sequences SEQ ID Nos. 61, 62 and 63.

In accordance with this same approach, the second antibody, or one of its
derivative compounds or functional fragments, according to the invention comprises a
light chain comprising at least one CDR selected from CDR-L1, CDR-L2 and CDR-L3
of sequence SEQ ID Nos. 69, 70 and 19, respectively, or having at least 80%, preferably
85%, 90%, 95% and 98%, identity, after optimal alignment, with the sequences SEQ ID
Nos. 69, 70 and 19; and/or a heavy chain comprising at least one CDR selected from
CDR-HI1, CDR-H2 and CDR-H3 of sequence SEQ ID Nos. 71, 72 and 73, respectively,
or having at least 80%, preferably 85%, 90%, 95% and 98%, identity, after optimal
alignment, with the sequences SEQ ID Nos. 71, 72 and 73,
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CDR-H1, CDR-F-12 and CDR-H3 of sequence SEQ ID Nos. 71, 72 and
73, respectively, 30 or having at least 80%, preferably 85%, 90%, 95%
and 98%, identity, after optimal alignment, with the sequences SEQ ID
Nos. 71, 72 and 73. 16 For more clarity, the protein sequences
mentioned are the following: SEQ ID No169: KASQNVGIAVA SEQ ID
No. 70: SASNRYT SEQ ID No. 71: STSGMGVS 5 SEQ ID No. 72:
HIYWDDDKRYNPSLKS SEQ ID No. 73: RDHYGDYSYAMDY More

especiallypinmiefelad nigipeiciheantibedymenreneohitsHe fvativeg:
compounds or functional fragments, according to the invention comprises
a I%?% gﬁgﬁ?t%gcgrﬁé |\6C{ﬂ%\{ﬁ'ree CDRs, as defined according to

Kadran of seagensa SEQP Nos. 69, 70 and 19, respectively, or having at
least 80%, preferably 85%, 90%, 95% and 98%, identity, after optimal

aliHR RNt el SEEIERERs SEQ ID Nos. 69, 70 and 19. In likewise

preferred anmentsantibadyy®rxigef its derivative compounds or
functional fragments, according to the invention comprises a heavy chain

comhiptifihtyehé3 1B IS S BBREAMId¥fined according to Kabat, of

sequence SEQ ID Nos. 71, 72 and 73, respectively, or having at least
80%, preferably 85%, 90%, 95% and 98%, identity, after optimal
alignmentigteshecsdiudncpes SEQ Imavost. 7the7ansihddr3. @tilina of its derivative

a%@_@ﬂﬁ&sv&ﬂﬂﬁéﬁéﬁpﬁ?@%ﬁ C?cé&edﬂ%g QOaﬁll%bl% .Xﬂt%noﬁgn;? fr%ts?c’e -a light chain

derivative compounds or functional fragments, according to the invention
compnsena the thybt EHakts coniniisied) atclwakigne CDHR.seflectpairenSEQ 1D Nos.

COF 1) PR AMERE ) ST R o

id@RtityideftenyoplimalpaligaimBptawith thichshguegeas: SEQIODNss. @3, 60 and 19.

o B S B S e

reﬁpeﬁtbuelﬁ@mﬁa@@gﬁhigastl&ﬁﬁﬁ{@lmfﬁrahhpﬁ5%a%%y%%(‘ma@ﬂnprising the

ST, 2lotopinial i i e SOUeneEn SERINE . 1 7,

the:dptierivielg; oSSR bidedQ:30BY P¥¢ETISI85%, 90%, 95% and 98%, identity, after
optimal alignment, with the sequences SEQ ID Nos. 71, 72 and 73.

Still in accordance with this same approach, the third antibody, or one of its
derivative compounds or functional fragments, according to the invention comprises a
light chain comprising at least one CDR selected from CDR-L1, CDR-L2 and CDR-1.3
of sequence SEQ ID Nos. 79, 60 and 3, respectively, or having at least 80%, preferably
85%, 90%, 95% and 98%, identity, after optimal alignment, with the sequences SEQ ID
Nos. 79, 60 and 3; and/or a heavy chain comprising at least one CDR selected from
CDR-HI, CDR-H2 and CDR-H3 of sequence SEQ ID Nos. 61, 80 and 81, respectively,
or having at least 80%, preferably 85%, 90%, 95% and 98%, identity, after optimal
alignment, with the sequences SEQ ID Nos. 100, 101 and 102.

For more clarity, the protein sequences mentioned are the following:

SEQ ID No. 79: ASVDYYGTSL
SEQ ID No. 80: YISSGGVTTYYPDTIKG
SEQ ID No. 81: PRTGTGFAY
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SEQ ID No. 80: YISSGGVTTYYPDTIKG 30 SEQ ID No. 81:

PRTGTGFAY 17 More especially, in preferred manner, the antibody, or

one of its derivative compounds or functional fragments, according to the
invention comprises a light chain comprising the three CDRs, as defined
according to Kabat, of sequence SEQ IDINos. 79, 60 and 3, respectively,

or having at least 80%, preferably 85%, 90%, 95% and 98%, 5 identity,

after optimal. alignment, with the sequences SEQ ID Nos. 79, 60 and 3. In
likewise Mefereeﬂemamﬁemtbm&lﬁ&@dﬁﬂéﬂn&@fﬂiﬁib@iﬂa@iﬁ/@m of its derivative

com und or f nctJon agments, accordin the invention compris )

o R A RS B SR B i R GG bt chain
of@m@ﬁg ﬁiE@lﬂ&: N6, BQIaf8 lacdOSNBEMERYAIK, f@/@@@@h&a@gq ID Nos.
80%, ré)referably 85%, 90%, 95%, and 98%, identity, after 10 optim

aliGhri AR it SR SotfireridesrefteRt S (81, RisTaRp §§5%m%fif¢ Skiite and 98%,
aGeerding ARcthipsarI e RaRIRAE e te yriand finalantbady 7or sang@b.

its derivative compounds or functional fragments, according to the

inventiordBiaptSau efargrd BraReeShsHSIAgd: RN et gdisg rampounds or

framhSelRlibabBink 2. RBAGP R bR ol ReMdancipRd PN %xx@@eﬁﬁﬁmmg the
45, respectively, or havmg at [east 15 80%, preferably 85%, 90% 95%

artroBSDRe ritftyl s opsaTingignehtlvifhsaeecaet 552 4B SQAb 80 and 81,
N?e%p%éﬂ@e@ya%g ﬁa‘inﬁ% gﬁ[a@@)ﬁ;ﬁ@ﬂ:‘ﬁlﬁ @gslggo/@t %%%HE@S%Pﬁentity, after

selected from CDR-H1, CDR-H2 and CDR-H3 of sequénce SEQ ID
8?%@%@@@%@8@&@&\?@%@@%&@1@@3@@@0% Steferhbly 85%, 90%,

95% and.98% Qgpg%bﬂﬁﬁ ptimals M%ﬁ? a&t%@?&?&uﬁ% O%at %gtibody, or

ID Nos. 87, 8 89. 20 For more clarity, protein sequences
mentioets aterthaifel owingruSE Q@1 DuNdi @Bl KASEMWG IYSISE® IDe invention

= HEREEA TSR SR R OGS 8 WS tg i1 cores2
espacidlR -Ird pré feqechmabing®r [EhélantBiod endré, ot fs:déviiative having at least

PR BT, S8 00010 SRR i
ofssqaererscSBEQIIDNNRSS 3, 86 and 45; and/or a heavy chain comprising at least one

CDR selected from CDR-HI1, CDR-H2 and CDR-H3 of sequence SEQ ID Nos. 87, 88

and 89, respectively, or having at least 80%, preferably 85%, 90%, 95% and 98%,

identity, after optimal alignment, with the sequences SEQ ID Nos. 87, 88 and 89.

For more clarity, the protein sequences mentioned are the following:

SEQ ID No. 85: KASENVGTYVS

SEQ ID No. 86: GASNRYTGVPD

SEQ ID No. 87: TSSSMH

SEQ ID No. 88: FIHPNSGNTNNNEKFK G

SEQ ID No. 89: ARSFYYAMDC

More especially, in preferred manner, the antibody, or one of its derivative
compounds or functional fragments, according to the invention comprises a light chain
comprising the three CDRs, as defined according to Kabat, of sequence SEQ 1D Nos.
85, 86 and 45, respectively, or having af least 80%, preferably 85%, 90%, 95% and
08%, identity, after optimal alignment, with the sequences SEQ ID Nos. 83, 86 and 45.
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30 85, 86 and 45, respectively, or having at least 80%, preferably 85%,

90%, 95% and 98%, identity, after optimal alignment, with the sequences

SEQ ID Nos. 85, 86 and 45. 18 In likewise preferred manner, the

antibody, or one of its derivative compounds or functional fragments,

according to the invention comprises a hagvy chain comprising the three

CDRs, as defined according to Kabat, of sequence SEQ ID Nos. 87, 88

and 89, respectively, or having at least 80%, preferably 85%, 90%, 95%

and 98%irdeetitiscafteferbeaptitnabaligp menb withtbgesetuenessSRQdIRpounds or
Nas. 87, 8%5 nd 89. In the present description, the terms "polypeptides”,
"pOFE PR 88RTE A5 Rp RIS IHENHOR RIS ATt IS itHrsemprising the
anfibady DRRNRUMEIe! thelsaskiencasale fRtgichrnagadlen 20 vsks and 89,

be understood herein that the invention does not relate to the antibodies

in FSRGFAVIH Tt HAY IRE G 5SS are Hertikel ot theiShaand 8%, identity, after
enyhianmanthMemavihare Leasrsalated a5 aRjaigedsey.pyghcation

starting from natural sources, or else obtained by genetic recombination,
or by chemical synthesis, and they may accordingly contain non-natural

amino aqgidsis wilhe deseribed here @HﬁLomfjo]fg‘]gtclﬁﬁH%?ﬂtaQSl%%BH%;]sequences",

between two nucleic acid or amino acid sequences'is understood by the
pregefitdpventibrvie@Brotestanisdreditt siyeanthodiestivpeiodamitheingiguences are
regidues.that e identical between the two sequences being compared,

obtained after the best alignment (optimal alignment), this percentage

being pukelpstatistizaleanidodhestiffetianicbs vomween thetwot segueiicds: antibodies
b%&?%ﬁ?ﬂ%%)ﬂ,dﬁé{ '%uttg gzﬁh Eﬁéggr%u%;[p %Ee%of}gn %géirsga WAl Chvironment but may
comparisons between two nucleic acid or amino acid sequences are

custoenbeity carkigd] out biytcimath &singutifosei sequenoegsfafterthieyahaverces, or else
oo o oo SRy Sccondingly
optimalalignmantdseguentbsaforitideconpiaxisdreathahesides being

carried out manually, be carried out by means of the local 25 homology i
algorithm&%?rgcr%ﬁgeaﬁé)ew er%%‘nﬁ%éﬁ%&b‘?fﬁp?ﬁ AT AR i Sequences is
meadgdsseithéjotel pesatogyalgonttmiaidtedd gmpramng \WMunsab(1@%0)r amino
[J. Mot. Biol. 48:443], by means of the similarity search method of .
PAKIS IR LIS 18] B ot VRERI AP SHUETSHs 45159 Apmppisg obtained

meansihé eedmnpLtRHRIEeRMNIRYIAGHN088s AGeEtmS KSR hurely statistical and
B %I%Tdﬁlfgé’relznpc\?st?et@e%g t@l@%\lg si.gci[gglc\:/gsi Sb%?ﬂé i?an%%?ﬁgcc?i s?r?gg’ggdr ?hroughout their
length. Sequence comparisons between two nucleic acid or amino acid sequences are
customarily carried out by comparing those sequences after they have been optimally
aligned, it being possible for said comparison to be carried out segment by segment or
by means of a “comparison window”. The optimal alignment of sequences for the
comparison can, besides being carried out manually, be carried out by means of the local
homology algorithm of Smith and Waterman (1981) [Ad. 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 employing those
éigorithms (GAP, BESTFIT, FASTA and TFASTA in the Wisconsin Genetics Software
Package, Genetics Computer Group, 575 Science Dr., Madison, WI, or by the

comparison software BLAST N or BLAST P).



30 Package, Genetics Computer Group, 575 Science Dr., Madison, WI, or
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" identity between two nucleic acid or amino acid sequences is determined
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by comparing the two optimally aligned sequences in which the nucleic

acid or amino acid sequence to be compired can contain additions or

deletions with respect to the reference sequence for optimal alignment

between those two sequences. The 5 percentage identity is calculated by

determinifig: thexcunmaberidfidgntieak pasitiansiwdigteadhe RUSIEBBASCRY sequences is
idue is identical between the two sequences, dividing _that

ermini s
P IO OH A7 RBLTROHE ByPB B MCRABES S BOSHISHE B i the mucleic acid

compatigsoncineqwRaddHatiphipgdhe e suliabiamad i $0Qdn-Q5deRith respect
obtain the percentage identity between the two sequences. 10 For
ex?frrﬂﬁ

fe! ?ﬁfé?@%é&%@l&ge&fh%p@m&é%%@?a g Those dtientgriences. The

(TabieanaRt MntiBIRSLASRANE BOQR rAREWLaR! IRMOPBRIIRGIRMENItions where
and nucleotide sequences”, FEMS Microbiol Lett. 174:247-250) available

ontBREREIRS PRATARNAECEISINE ihigevigal sl ermibebysaredHeners. dividing
usgelibgintiheze Bive AR S HeSRe il ToRINe BRIAREIS!S (PR comparison

gap penalty": 5, and "extension gap 15 penalty": 2; the selected matrix

beTrigdesy and i ssho SIWE e2taimat iRy sUih Eseiddyienebirbygthenercentage
the REREEBIRLE BRI PEYIRGD e two sequences for comparison being

calculated directly by the program. As an amino acid sequence having at
least 80%ohratEralty 85%, 198%.bo5sshtt 8% Silantyraniti Blréffehcequences”

anmi ' en ref is gi Q ' 20 with respect .
o e R corice
adgitiemorsSubtitifon Miictokiast drét anind 2Eiel Hirunvatigricor am  the  website

€ S/'Wz{c%lﬁ%sl%gf vy bﬁgfﬁftlg&?f e %a@n%grg Olpfisg et%e .%ose given as
non-tonsecutive amino a%ld(‘és) preference 1S Elven o’substitutions in

whiefathe(ssivsiillte danino poidsacesréptaoeddyy pegilivaleht satinetension gap

acids. .The expression "equivalent amino acids" is intended 1925 .. .
deio gﬁy%m{lﬁ% g.%flé ?g‘pé%?g o %’g%rn‘%’ s%%sﬁﬁ?t@g fFcir%’r‘?e %gfr?il)g Mng mamx
acidggefthi bpasic gtreetung, wibowdsdeoweyadefungdaveentallythrodifyingquences for
the biologica activiti(fs f ?g.coHers?gQE%in antibodies, such as will be

i HEGITTHAY BE

definedf herdinbfot, s P

As an amino acid sequence having at least 80%, preferably 85%, 90%, 95% and
98%, identity with a reference amino acid sequence preference is given to one having,
with respect to the reference sequence, certain modifications, especially a deletion,
addition or substitution of at least one amino acid, a truncation or an extension. In the
case of a substitution of one or more consecutive or non-consecutive amino acid(s)
preference is given to substitutions in which the substituted amino acids are replaced by
“equivalent” amino acids. The expression "equivalent amino acids” is intended herein to
denote any amino acid capable of being substituted for one of the amino acids of the
basic structure without, however, fundamentally modifying the biological activities of
the corresponding antibodies, such as will be defined hereinbelow, especially in the
Examples.

These equivalent amino acids can be determined either on the basis of their

structural homology with the amino acids for which they are being substituted or on the
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These equivalent amino acids can be determined either on the basis of

their 30 structural homology with the amino acids for which they are being
substituted or on the 20 basis of results of comparative biological activity

tests between the various antibodies that may be produced. By way of
non-limiting example, Table | below recallthe substitution possibilities

capable of being carried out without resulting in fundamental modification

5 of the biological activity of the corresponding modified antibody, the
revesgeoSuhslitutionshpingifeasiblegit daimbenndes thawameateongliti@nantibodies
Table | Original residue Substitution(s) Ala (A) Val, Gly, Pro Arg (R) Lys,

Hi aAiﬂ’?’(l% ERU.ED (D) Glu Cys (C) Ser GIn (Q) Asn Glu (G) Asp Gly

(G) Ala His (A Her)ikétinkl endhplle, Yalldet deysuK)ebsg Mete(Mibstitution

Leu Phe (F) Tyr Pro (P) Ala Ser.(S) Thr, Cys Thr fT_) Ser Tip (W) Tyr Tyr . _
(Ylngﬁlgﬂ ips %a@}? pEfeiRg carried out without resulting in fundamental modification

of the biological activity of the corresponding modified antibody, the reverse

substitutions being feasible of course under the same conditions.

Table 1
Original residue Substitution(s)

Ala (A) Val, Gly, Pro
Arg (R) Lys, His
Asn (N) Gln

Asp (D) Glu

Cys (C) Ser

Gin (Q) Asn

Glu (Q) Asp

Gly (G) Ala

His (H) Arg

He (I) Leu

Leu(L) Ile, Val, Met
Lys (K) Arg

Met (M) Leu

Phe (F) Tyr

Pro (P) Ala

Ser (S) Thr, Cys
Thr (T) Ser

Trp (W) Tyr

Tyr (¥) I [ Phe, Trp

Val (V) Leu, Ala

It is recognised by the person skilled in the art, as prior art, that the greatest

variability (length and composition) between the 6 CDRs is located in the 3 CDRs of the
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10 Itis recognised by the person skilled in the art, as prior art, that the

greatest variability (length and composition) between the 6 CDRs is

located in the 3 CDRs of the 21 heavy chain and, more especially, the

CDR-H3 of that heavy chain. Consequently, it will be evident that the

preferred characteristic CDRs of the antiBbdy according to the invention

will be the 3 CDRs of the heavy chain and, even more preferably, the

CDR corresponding to the CDR-H3. 5 In a particular embodiment, the

present imuéntiod, relates:speainhiytite: aNPOH3, of haeinkits dRiivattiensequently, it
compqunds or functignal fragments, accordin he jnyention. Accordin

o TN SR HFAER B i, EAGH CCAHS ey o, S SFfibe to the
defivaditvencaillpaungs3oC furetianak flrgmesisicompEses adghb@faibly, the CDR
comprising  the three CDRs, as defined according to IMGT, of sequence
SE@W%}%t&ﬁ(ﬁj@,Rfégrespectively, or having at least 80%,

preferably, 85%i90%, 996 @neR8H eptitineleraptiinalaliohmenh-witibody, or
the sef%u_ences SEQ ID Nos. 1, 2 and 3; and a heavy chain_comprising

thehrEdiEdsHEeE e squmEads P pchige Aragmrals agspdispiaghepavention.

having a4 dgasliBO%. Rirfrrabhh 8% 1eR000 (251 ARt A8%id HNIRYiBHEY. or one of
optimal alignment, with the sequences SEQ ID Nos. 4, 5 and 6. 15

AdBofgiigto P BIRSHHES <rh bydiHEr Srageane saBIPTSaidHiigte missygomprising
orQne,ak i@lﬂ@j%@&iﬁ@&“ﬁ’&%&#ﬁ%&é%&ﬁﬂ%ﬁ RYMEBISSLOMPIIRRR. & . 2 and 3,

light chain comprising the three CDRs, as defined according to Kabat, of -
segbieEe SE OF Dres a5 326084k Breierspechivily?dlonadvingad st identity, after
8%%1851?@1@%6%@,%}!&%9%695%0 hand o §%Q'%nﬂté(saﬁef %'?,a%{'zd a heavy chain
alignment, with the sequences SEQ ID Nos. 59, 60 and 3; and a heavy
chaimpistentipridireg (FBRsrebsG DRy oS E& R Mbes SEQ dDINossptebRbndr having
63, ivel hayingat | o, preferably: 85%. 90%, 95% and. ..
ol e o o B e it A et
6 it thndegBetes M GANYst Arfotinéréembodiment, the antibody, or one

of its qer}‘a’géb‘éﬁinco{é‘g%ua%%? r E‘ﬁ%’éﬁ‘{r‘%ﬁt@? MERLS, ACCOrding 10N it ody, or ome
invention comprises a light chairi aving a sequence comprising the
amino dettvsegeenepSh@ D Nocifoanhaxgng: atsleash 309 piaferahiyn comprising

25 B0 S A e AL R SN e, 5 0,

saegyaiet@cly, or having at least 80%, preferably 85%, 90%, 95% and 98%, identity, after
optimal alignment, with the sequences SEQ ID Nos. 59, 60 and 3; and a heavy chain
comprising the three CDRs of sequence SEQ ID Nos. 61, 62 and 63, respectively, or
having at least 80%, preferably 85%, 90%, 95% and 98%, identity, after optimal
alignment, with the sequences SEQ ID Nos, 61, 62 and 63.

According to yet another embodiment, the antibody, or one of its derivative
compounds or functional fragments, according to the invention comprises a light chain
having a sequence comprising the amino acid sequence SEQ ID No. 7 or having at least
80%, preferably 85%, 90%. 95% and 98%, identity, after optimal alignment, with the
sequence SEQ ID No. 7, and/or it comprises a heavy chain having a sequence
chprising thé amino acid sequence SEQ ID No. 8 or having at least 80%, preferably
85%, 90%,'95% and 98%, identity, after optimal alignment, with the sequence SEQ ID
No. 8. '

For more clarity, the protein sequences mentioned are the following:
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comprising the amino acid sequence SEQ ID No. 8 or having at least
80%, preferably 85%, 90%, 95% and 98%, identity, after optimal
alignment, with the sequence SEQ ID 3o No. 8. For more clarity, the
protein sequences mentioned are the following: 22 SEQ ID No. 7:
DIVLSQSPASLALSLGQRATISCRASASXZ EYYGTSLMH
WYQQKPGQPPKLLIYEA
SNVESGVPARFSGSGSGTDFSLNIHPVEEDDLAIYFCQQSRKAPYTFGG
GERLED & 3EQ ID No. 8:

By S LR oG A S ORI ST TSNP RIBE KB Lrvea

KGRFESRINARNEEVEQMNSILKSEPTAMCATRRUEIRBEAPY TFGGGTKLE!
YWGQGTLVTVSA 10 According to another embodiment of the invention,

sdid second antibody, or one of its derivative compounds or functional
fragremisvgogaprises a light chain comprising the three CDRs, as defined
according to IMGT, of seauence SEQ ID Nos. 17, 18 and 19

re BAVIy & iR GEILE G598 AR RABI) BEHS SOV GEBE KR BN A VIS
idegtityraitrpoRtimas Riignorank widky theysesmenaes SR NS ATHEGTGF A

and 19; and a heavy chain 15 comprising the three CDRs of sequence
SEQMBROS- B V2 3and 22, respectively, or having at least 80%,

preferably 85%, 90%, 95% and 98%, identity, after optimal alignment,

with the sequences SEQ ID Nos. 20, 21 and 22. According to yet another
embodinferriitietingeeitionssdierl saeohel dhibodytion. o 6e¢rnd antibody, or one
Aoy MALE COMROMAAS AL NS URRR) SR RERS. ROMBHRERA UahERAIN . Brmprisi
comf)risinéQ%e three C{Z)DRS, as (gleg}fn,e?gq accé})%l]ﬁg’ to8 Kgiat, of s“’equenéle mprismg
SHE D 68)RS, #alahned accespoetivdly (oF he\dagandeasi@@DoNos. 17, 18 and 19,
preferabl %, 90%, 9§00a 98%, identit er,Qpti ali nt,, .. ,
el G R S g R S Ao T R ety after
campnsinglitherttreev@DBs cf@snuenS&GHD NdNAS, 78,4728 dAdaf@, a heavy chain

B L e
7handgr 3t Aecorditg. toydtabbthei e mbeidimeit, telapslioddeotignefiér optimal
T T T S

According to yet another embodiment of the invention, said second antibody, or
one of its derivative compounds or functional fragments, comprises a light chain
comprising the three CDRs, as defined according to Kabat, of sequence SEQ ID Nos.
69, 70 and 19, respectively, or having at least 80%, preferably 85%, 90%, 95% and
98%, identity, after optimal alignment, with the sequences SEQ ID Nos. 69, 70 and 19;
and a heavy chain comprising the three CDRs of sequence SEQ ID Nos. 71, 72 and 73,
respectively, or having at least 80%, preferably 85%, 90%, 95% and 98%, identity, after
optimal alignment, with the sequences SEQ ID Nos. 71, 72 and 73.

According to yet another embodiment, the antibody, or one of its derivative
compounds or functional fragments, according to the invention comprises a light chain
having a sequence comprising the amino acid sequence SEQ ID No. 23 or having at
least 80%, preferably 85%, 90%, 95% and 98%, identity, after optimal alignment, with
the sequence SEQ ID No. 23, and/or comprises a heavy chain having a sequence

comprising the amino acid sequence SEQ ID No. 24 or having at least 80%, preferably
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having a sequence comprising the amino acid sequence SEQ ID No. 23

or having at least 80%, preferably 85%, 90%, 95% and 98%, identity,

after optimal alignment, with 30 the sequence SEQ ID No. 23, and/or

comprises a heavy chain having a sequence comprising the amino acid
sequence SEQ ID No. 24 or having at le&st 80%, preferably 23 85%,

90%, 95% and 98% identity, after optimal alignment, with the sequence

SEQ ID No. 24. For more clarity, the protein sequences mentioned are

th8 5l a¥irig 9 BEGnIDIBEG. i3nhty, after optimal alignment, with the sequence SEQ ID
D}%%SQKFMSTSEGDRVSITCKASQNVGIAVAWYQQKPGQSPKLLIY

S X

YTGVP HsHhok Gty Dl hrbtaN MQhik MY IaQQRYSENBIHAAL TK

L%%QSE%%)IDJ\_IO. 24:
Q P%S’ILQPSQTLSLTCSFSGFTLSTSGMGVSWIRQPSGKGLEW

LASWWEQSQKFMSTSEGDRVSITCKASQONVGIAVAWYQOQKPGQSPKLLIYSASNR
DDDKRYNPSLKSRLTISKDTSRNQVFLKITSVDTADTATYYCARRDHYG

DYSEA PR BYAE S EHSVN DAY BRSBTS FLK

thepaygntign, said third antibody, or one of its derivative compounds or
functional fraé)ments, corﬁ)rises a light chain comprising the three CDRS,

adHehREEACESI I RRAMETF Tl heg S DN IIRRP SGRGRE TS AHIY W
resposivenPEhRYNY pldRast Pafeabiy 8RR e Rl g Ve D YS Y A

identity, after optimal alignment, with the sequences SEQ ID Nos. 33, 2
andBYARHQAREAW 8ifdin comprising the three CDRs of sequence SEQ

ID Nos. 4, 34 and 35, respectively, or having at least 80%, preferably

85%, 90%, 95% and 98%, identity, after optimal alignment, with the

sequencés SR DN 3Andndi 8520l vz ording ao. yeiddhothertibody, or one of
e’ﬂ?‘%@%ﬁﬁ%@ f 3}8338&‘%@ '89&&3&%59&1@%@3@&% ?5 %?%e%fe'tt%ghe[n(\:ﬁjaatfgecomprisino
compounds or functional fragments, com|§rlses a |gzﬁ chain’' cGmprising =
thththiieecCDRE;, s definet] mcootdipgtdMabat DicspguenSESHYNDsNGS. 2 and 3,

;3&?%%‘%&3&5??&%:&%%{;%%&%%ngir%%e!?ﬁﬁt n%%éi?é%eg%%yagg%ﬁ‘%gg tity, after

0, er optimal alignme € sequences
| Dobleal7 9lignad, 3yaindle 26gaemss Giah Homjprsiiyy tharttireezGORBedvy chain

Sofiece S D lor £, S0 St e LRIy o
aligivingni Witlsthg0seqperfeas IS EEIUD Ns, 615980.a0008%:, identity, after optimal
alignment, with the sequences SEQ ID Nos. 4, 34 and 35.

According to yet another embodiment of the invention, said third antibody, or
one of its derivative compounds or functional fragments, comprises a light chain
comprising the three CDRs, as defined according to Kabat, of sequence SEQ ID Nos.
79, 60 and 3, respectively, or having at least 80%, preferably 85%, 90%, 95% and 98%,
identity, after optimal alignment, with the sequences SEQ 1D Nos. 79, 60 and 3; and a
heavy chain comprising the three CDRs of sequence SEQ ID Nos. 61, 80 and 81,
respectively, or having at least 80%, preferably 85%, 90%, 95% and 98%, identity, after
optimal alignment, with the sequences SEQ 1D Nos. 61, 80 and 81.

According to yet another embodiment, the antibody, or one of its derivative
compounds or functional fragments, according to the invention comprises a light chain
having a sequence comprising the amino acid sequence SEQ D No. 36 or having at

least 80%, preferably 85%, 90%, 95% and 98%, identity, after optimal alignment, with
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According to yet another embodiment, the antibody, or one of its

derivative compounds or functional fragments, according to the invention
comprises a light chain 30 having a sequence comprising the amino acid
sequence SEQ ID No. 36 or having at least 80%, preferably 85%, 90%,

95% and 98%, identity, after optimal alig@fent, with 24 the sequence

SEQ ID No. 36, and/or comprises a heavy chain having a sequence

comprising the amino acid sequence SEQ ID No. 37 or having at least

80%e, preferablys 3%, YhYamtior 98Ypidentity haftey @ptimahaving a sequence

B B T S T S PSR o

DI34% QBHPASEA b CRRATIGERAIAS optimal alignment, with sequence SEQ ID
VDRDYYGTSLMQWYQQKPGQPPKLLIYE ASNV ESGVPARFSGSGS
GTDFSLNIHPVEEDDLAIYFCQQ SRKAPY'I'FGGGTKLE IK 10 SEQ ID

No. 37: B¥Kin¥R (MRS d5LalcANRaRdkd e iMS Wowing:
VRQTPEKRLEW VAYISS

GENR T M DPKGRFTISRDNAKNTLFLOMNSLKSEDTAMYYCTSPRTG

TGO TWE QG TAMIRAR Ko ARcpIdings torsnethes embpgimenkafdP PR ILLIYE
invention, said fourth antibody, or one of its derivative compounds or
AT GRS 5L SN HTEHEA 2B bR ek R G RG G TKLE
aggdefined according to IMGT, of sequence SEQ ID Nos. 43, 44 and 45,
respectively, or having at least 80%, preferably 85%, 90%, 95% and 98%,
id§%@y@a &r Jdptimal alignment, with the sequences SEQ ID Nos. 43, 44

g’&@ﬁ&@ﬁ@@éﬁ%@lg@s&ﬁ@@ﬂ[@@ﬁ%m POARRIGV V AVISS

Q ID Nos. 46, 47 and 48, respectively, or having at least 80%,

preferablyY858k, TI594RGELE AR S 80Y [IHE Rty IaREKSpitdd MNGHMERR TGTGFAY
WWW@ SEQ ID Nos. 46, 47 and 48. According to yet another
embodiment of the invention, said fourth antibody, or one of its derivative
compounds or functional fragments, comprises a light chain 25

comprising the three CDRs, as defined accgrding to Kabat 8%se uence .
SEQ 1D NBS B andle RN Sh Gl S, or o

preférablyi 85%c 96Mp@hRis andtuSimatangityestioronptinsed aligihmenin comprising

WL (e SRIHRLCES REQ BN SRRV 4P sequence SEQ ID Nos. 43, 44 and 45,
respectively, or having at least 80%, preferably 85%, 90%, 95% and 98%, identity, after
optimal alignment, with the sequences SEQ ID Nos. 43, 44 and 45; and a heavy chain
comprising the three CDRs of sequence SEQ ID Nos. 46, 47 and 48, respectively, or
having at least 80%, preferably 85%, 90%, 95% and 98%, identity, after optimal
alignment, with the sequences SEQ ID Nos. 46, 47 and 48.

According to yet another embodiment of the invention, said fourth antibody, or
one of is derivative compounds or functional fragments, comprises a light chain
comprising the three CDRs, as defined according to Kabat, of sequence SEQ ID Nos.
85, 86 and 45, respectively, or having at least 80%, preferably 85%, 90%, 95% and
98%, identity, after optimal alignment, with the sequences SEQ ID Nos. 85, 86 and 45;
and a heavy chain comprising the three CDRs of sequence SEQ ID Nos. 87, 88 and 89,
respectively, or having at least 80%, preferably 85%, 90%, 95% and 98%, identity, after
optimal alignment, with the sequences SEQ ID Nos. 87, 88 and 89.
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and a heavy chain comprising the three CDRs of sequence SEQ ID Nos.

87, 88 and 89, respectively, or having at least 80%, preferably 85%, 90%,

95% and 98%, identity, after 30 optimal alignment, with the sequences

SEQ ID Nos. 87, 88 and 89. 25 According to yet another embodiment, the
antibody, or one of its derivative compou@gls or functional fragments,

according to the invention comprises a light chain having a sequence

comprising the amino acid. sequence SEQ ID No. 49 or having at least

80%, preferabdyn@sth, 80%n@bes and@Bsgridentitysnaiberdpptimahe of its derivative
alignment, with 5 the sequence SEQ ID No. 49, and/or comprises a heay) .
CraTS S R AR RS Rt e B LR Ml chie

Nbabhonhavirgat teash80%, pretenidulya88%: 0% I806)amH 98%649 or having at

identity, after optimal align , With the ence SEQ D Na. 50. For ,
B oty STt S e T Okt e e BTGk AAA AR S ent. with
I DO setRichby/ SETD 8P KM 30 SMdak RYhbS§eKASERMAGINGM Saving a sequence
WYQQKPEQSPKLLIYGASN

RYTEVBBREF GBS AT EIUFISE VER ED DROYHE day ek PRFE G arreferably

Kigsdls, $0BIB N DO8Y%, identity, after optimal alignment, with the sequence SEQ ID
QVOQLOQPGSVLVRPGASVKLSCKASGYTF'I'SSSMHWAKQRPGQGLE

WIBSEIP 15

NSGNl'wm%@m@g@mw&@h@_@ﬁ&%@@éﬂw&%ﬁ@s%
YYAM DCWGQGTSVTVSS As indicated hereinbefore, the invention is

likelrfisEdirected at any compound derivgd from an antib(_)dy ac_cor(_jing to
thﬁfW?@fPK@vﬁ%ﬁ%@%@WXS@K&QEWWWQ%%@E@%MYGASN
S

compounds or functional fragments, according to the invention is
chavakter e that Said -aEIdive YempblinmiD ddHssteTof afhiNdihg GGTKLEIK
prg}ﬁiﬂmgg@ng a peptide scaffold onto which is grafted at least one

CDR 50 as to preserve, in entirety or in part, the paratopic recognition

prapelie¥ BIGhelviBalantibddy S 2B Obe B MéTeBdHli¥AdeQ RN dng tFeVIGETHP
SoneREEn eSO drr L i R e e P PRI v

case WHeEsroteinl efuence makes it possible to recreate a peptide
skeleton favourable to the folding of the grafted CDR or CDRs, allowing
it/them
As indicated hereinbefore, the invention is likewise directed at any compound

derived from an antibody according to the invention,

More especially, the antibody, or one of its derivative compounds or functional
fragments, according to the invention is characterised in that said derivative compound
consists of a binding protein comprising a peptide scaffold onto which is grafted at least
one CDR so as to preserve, in entirety or in part, the paratopic recognition properties of
the initial antibody.

One or more sequences among the sequences of the CDRs described in this
invention can also be provided on various protein scaffolds - or frameworks - of
immunoglobulins. In this case, the protein sequence makes it possible to recreate a
peptide skeleton favourable to the folding of the grafted CDR or CDRs, allowing it/them
to preéerve their paratopic properties of antigen recognition. |

In general manner, the person skilled in the art will know how to determine the

type of protein scaffold onto which to graft at least one of the CDRs derived from the
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to preserve their paratopic properties of antigen recognition. 30 . In

general manner, the person skilled in the art will know how to determine

the type of protein scaffold onto which to graft at least one of the CDRs

derived from the 26 original antibody. More especially, it is known that, in

order to be selected, such scaffolds musttmeet the greatest number of

criteria as listed below (Skerra A., J. Mol. Recogn. 13, 2000, 167-187): -

good phylogenetic conservation; 5 - known three-dimensional structure

(sudbias, tortibxampiéofeompetimipllagriaptygNiViRaspactrodeopy drasejected, such

other technigue known to the person skilled.in the art); - Il size; - fe
o5 SOt B CEITSh PG GBI, AP 1" LNSd BF BROdQRRBA - 1 Mol.
expeessionandqurifigation: The origin of such protein scaffolds can be,
but is not Iimiteﬁ é%ﬁf ggéctures selected from: fibronectin and preferably

the 10th dorfa HBAWEEEHY focalin, anticalin (Skerra A., J.

Biotechnol., 2004, 74foc:28hehdlodiioteituédarivechdiomgdomain Bgfmple, from
protein A of Staphylococcus aureus, thioredoxin A and also proteins 15

having repeSEEtRHRERPBY-tAEMENPREISHRRY" Uk SRY P RET ARGy daown Lo the

vol.100, No4ysdy §88tidQR)heasradillo repeat”, “leucine-rich repeat” or
“tetratricopeptide repeat" types. There may also be mentioned scaffolds

derived fronff$kii&uch as, for example, the following toxins derived from

scorpions, i@%%ﬁn@'ﬁ&g&%ﬂ%%n%ﬁn%ﬂﬁ%%ﬂs;i'&HEDHPVS_ of neuronal
NO synthase (PIN). 20 As an example - which. is in no way limiting - of

such hybrid &eefursiiséas. sigyassionandonedigiEqRsertion of the

CDR-Hi gapayy ghain) ﬁcﬁ%%%iggéﬁﬁfﬁo% 5@”3%&1!‘%%@%&&% QBE structures
of the loops of PIN, the new binding protein thereby obtained retaining the
saiectddirgprdpesisstis e dvrgmﬁbémiﬂs@dy(t@eécén@ﬂp, BB RS@Q‘BABS fibronectin,
O3 SIS 0 St MBI v
arftivodiponio Bnef pftercbpd SfapledearainostatinsNivaisdoataly 20D4)so proteins
Eg}r%\lflﬁ%ai%p%g%%rir%% e RPeIRIS R UEhREPIAS PERTIPIFRGRE SRMPUSE1 00, No. 4,
1700-1705), “armadillo repeat”, “leucine-rich repeat” or “tetratricopeptide repeat” types.

There may also be mentioned scaffolds derived from toxins such as, for example,
the following toxins derived from scorpions, insects, plants, molluscs, etc. or protein
inhibitors of neuronal NO synthase (PIN).

As an example - which is in no way limiting - of such hybrid structures there
may be mentioned the insertion of the CDR-HI (heavy chain} of an anti-CD4 antibody,
namely 13B8.2, into one of the loops of PIN, the new binding protein thereby obtained
retaining the same binding properties as the original antibody (Bes ef al., BBRC 343,
20006, 334-344). There may also be mentioned, by way of illustration, the grafting of the
CDR-H3 (heavy chain) of an anti-lysozyme VHH antibody onto one of the loops of
neocarzinostatin (Nicaise ef al., 2004),

Finally, as described hereinbefore, such peptide scaffolds can comprise from 1 to
6 CDR(s) derived from the original antibody. Preferably, bul without its being a
necessity, the person skilled in the art will select at least.oné CDR derived from the

heavy chain, the latter being known to be principally responsible for the specificity of
the antibody. Selection of the relevant CDR(s} will be obvious to the person skilled in



10

15

20

25

30

6 CDR(s) derived from the original antibody. Preferably, but without its
being a necessity, the person skilled in the art will select at least one
CDR derived from the 30 heavy chain, the latter being known to be
principally responsible for the specificity of the antibody. Selection of the
relevant CDR(s) will be obvious to the pet3on skilled in 27 the art, the
latter employing known techniques for the purpose (Bes et at., FEBS
letters 508, 200167-74). Obviously, these examples are in no way

limiténgt.athe Biyratheistie lurevkn owhnionebiieusctothm skl peSQIFEBS letters
mg%ﬁ@@? ed as being included within the 5 protection afforded by

th atent application. The present invention accordingly relates

to an antibipdyusiy omesefeitardprivativen gorapousisiet funCHanalher structure known
fragments, characterised in that said peptide scaffold is selected from

proteRfY iRt i s rekiisogeTetc B WRR EoRsERTed, 35) Brinar bdgd within the

arphitesiidieafylaaueall-kRewn Haeerdppeasional molecular
organisation, d) are of 10 small size and/or e) comprise regions that can

be modifidt Bj-aeletidiF aiRIGCRMSamsl fRkSUL tapytofy the Gigsifigs derivative
Prepafirsdbcsordingtoa niaferedernbediraantdthe apibQS: VP& Ofcariold is

its derivative compounds or functional fragments, according to the

invelseitsd IS eRapeirrssdinhiatatn epdpterctealifod serssragdrdthaye of robust
scaiiplis darivediom i Qnesin RIGIe RN 1 SRR AAMBINALIYRE 31) are of

fibronectin, lipocalin, anticalin, protein Z derived from domain B~ of protein

A SRSiapre/Bshecas oSS tiswiadcki AanipprotslHen dvinlty iesisearad/or insertion

mg\q{ﬁoqﬁ%%ﬁg@%rmggggﬂﬁ fﬁr‘g}%%g repeat”, "leucine-rich repeat" or
"tetratricopeptide repeat" type and also iii) protein inhibitors of neuronal

NO synthisserdRiN Yo 20 predororidembediithrandthemsibpdst of thee of its derivative
invention, mentign is likewise magﬁi of the functional fragments ofthe . ..
b Bt er o R ey sccarliarle G TV HiOn ke clorgerisqd in thar
tothe patibledy affoninie oft g defivativescadivide dadsdwl fivnctibnahcctin, preferably the

e e ey T

diabaggiesirand odridpagivenicnhosednalf dilestaxhave bigenraxiendeding repeated

Sur%gt?fg pggy[{%%ed“g%%@ne ng*%peat’°, “armadillo repeat”, “leucine-rich repeat” or
“tetratricopeptide repeat” type and also iii} protein inhibitors of neuronal NO synthase
(PIN).

In accordance with another aspect of the invention, mention is likewise made of
the functional {ragments of the antibody described herembefore.

More especially, the invention is directed to an antibody, or one of its derivative
compounds or functional fragments, the invention characterised in that said functional
fragment is selected from Fv, Fab, (Fab'),, Fab', scFv and sclFv-Fc fragments and
diabodies, and any fragment whose half-life may have been extended such as pegylated
fragments.

Such functional fragments of antibodies according to the invention consist, for
example, of FV, scFv (sc standing for single chain), Fab, F(ab'),, Fab' or scFv-Fc
fragments or diabodies, or any fragment whose half-life may have been extended by
chemical modification, e.g. addition of poly(alkylene)glvcol such as

poly(ethylene)glycol (“PEGylation™) (the PEGylated fragments being referred to as
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Such functional fragments of antibodies according to the invention consist,
for example, of Fv, scFv (sc standing for single chain), Fab, F(ab')2, Fab'
or scFv-Fc fragments or diabodies, or any fragment whose half-life may
have been extended by 30 chemical modification, e.g. addition of
poly(alkylene)glycol such as poly(ethyleri)glycol ("PEGylation™) (the
PEGylated fragments being referred to as 28 Fv-PEG, seFv-PEG,
Fab-PEG, F(ab')2-PEG or Fab'-PEG) ("PEG" from the designation

Pdly(EEy|enByQHcal ) b Py capdOsarinG ior F Hposecie; Miciospheres designation
PLGA, said fr ents haying at least one, of the characteristic CDRs .
Rt Al o B e RS, o B R AR B S ERERgr PLA, said
exgsingastiviting ve eparsiad, cifihecantibaditd TORWIChdlHS demvadvention and,
Preferably, said functional fragments will be composed of or will comprise

a PRFHA SeRieneS GrHE VAR HbaGSIRgHRENEn 6V theParitlody the antibody

frarawhish-theysakeidarived, said partial sequence being sufficient to
retain the same binding specificity as the antibody from which it is derived

and an abederatdvarffy{ praierabliyaapntto sl basasmowors, rardl comprise a
prefenabs Aldeast A0 Rb DALl he ARHPAYfTaMWREH S rI8HIVEEeh they are

Such a functional fragment will comprise at least 5 consecutive amino
aclg8 v §sheteih BRI, sesuasesE iBe 1bisiedeutienthinhsra dsnism wpreificity as
segueptH Al eantRadyframwhich it derivednde Eﬁ%ﬁi@?ﬁé@?ﬁ% equal to at
functional fragments will be fragments of Fv, scFv, Fab, F(ab’)2, F(ab’),

screskE/ ish.omgisivefesbiyhicHagehéfHiuhel éhae S dmeatihegy from which it is
spggificity as the antibody from which they are obtained. According to the

present Invention, fragments of antibodies of the invention can be

obtained Steltindfrotrorah tihuiestawidesenitpedderdiabefo@seentiogisino acids,

SRS D SRS R SRR N Bl o

artittdd fragmevttsindlisdidiirdhe present invention can also be obtained

o st pcmbngier echyaues Salg e yelspuniote. . o

au%@h'a;tjc_F(zep)l;id@Eyﬁthasﬁer&s@b@ﬁ%ws&ﬁupp@e@hﬁﬁhﬁmmﬁansame fixing

Qrp %E% ﬁ?]\%)’s%%[ g%ﬁgqg%@%ﬁ@%ﬂ t&%ﬁ%@%ﬁ%{%ﬁ‘f&“%@%gﬁﬁ% tl%ethe present
invention, fragments of antibodies of the invention can be obtained starting from
antibodies as described hereinbefore by methods such as digestion using enzymes such
as pepsin or papain and/or by cleavage of the disulfide bridges by means of chemical
reduction. The antibody fragments included in the present invention can also be
obtained by genetic recombination techniques that are likewise well-known to the
person skilled in the art or by peptide synthesis by means of, for example, automatic
peptide synthesisers such as those supplied by the company Applied Biosystems, ¢tc..

According to another particular aspect, the present invention relates to a chimeric

antibody, or one of its derivative compounds or functional fragments, according to the
invention, characterised in that said antibody also comprises constant light chain and
heavy chain regions derived from an antibody from a species heterologous to the mouse,
especially from humans.

According to yet another aspect of the invention, the humanised antibody, or one

of its derivative compounds or functional fragments, is characterised in that the constant
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antibody, or one of its derivative compounds or functional fragments,

according to the invention, characterised in.that said antibody also

comprises constant light chain and heavy chain regions derived from an

antibody from a species heterologous to the mouse, especially from

humans. 30 According to yet another aspct of the invention, the

humanised antibody, or one of its derivative compounds or functional

fragments, is characterised in that the constant 29 light chain and heavy

chizghirebabmn st Hved febamarérimmaniantibbtyare thedambdibody kappze lambda or
region and.the gamma-1, gamma-2 or gamma-4 region, re_specti_vel}/.
ACUBTAEEI SIS GUPIR Crid PURrOh SATATS Lo s TG AR oD
hybridomgcagialleohseteetingandadelantlantitady aceoidingiaithehybridoma
present invention, 5 especially ihe E]ybri oma of mu&ine origin as

depBafEy St e tSERg e NRRSASIHE! CUHIRAD U HRE Gt g Hhidhfegresent invention,

(CNEMunHiLPasERW RATiswrineslan 22 phakiuay Be08&ndeNational de
number 1-3920. Said hybridoma was obtained by fusion of _immunised
Béiﬁlelﬁ%?céi%pmeyfg%ﬁ%p(iz‘b%’lu(m@r&vn%aé@n%nB@.ﬂ@aiErance) on 22nd

hyhsidompa depgsitestatihaicNENon 22nd Febrirmm 2008 UndemBIMRetusion of

1-3920 10 secretes the monoclonal antibody referred to herein as 203B6,

origraufsed deribitivai oIS brafth i ndP fragmiehtdyakesidRsy thines. Said
anQIHel SRReSLpIRGIAVANTRN FARIRS IhasseRAYRKEINe hYRrdRRa number 1-3920

capable of secreting a monoclonal antibody according to the present

inveeren, les prsiaiiptad wmtpdwﬁ@fqﬁ (i rﬁ@_r@'ﬂgﬁﬁ é@%c@itéaéa@ﬁﬁ@ derivative
C%’BPB%MHQB?N&&%&I%%%&E Microorganismes (CNCM) (Institut

Pasteur, Paris, France) on 22nd February 2008 under number 1-3921. _

Said hybAdomdingds ebrdinedsbyctusionrotriiimueliaies Ballsteonibeurine hybridoma
splenggytes-an 20 Ag. 14 lam Il lines, Said hybridom . .
e e Rl Ao B ot M BT B invension,
secystasithetiwohpeivioal antibudyinefemgthtoh eeiosds206H8; éicntre dfational de
s dgpivative, 20 compounds.or fpacignal fragmenis. According (0. another, 55y
aspec’f],I e’fvention refates 1o Ir uglne y rlc?oma’capa le of

seBebtingya 200Roctaleal mntibady-aezordiagithihe grese mtanventonrd by fusion of

SRR brcara o g o1 . IRONI B IELEITE e s

Patisyidraneajeposztat HetitlallNCM on 22nd February 2008 under number [-3921
secretes the monoclonal antibody referred to herein as 205H8, or one of its derivative
compounds or functional fragments.

According to another aspect, the invention relates to a third murine hybridoma
capable of secreting a monoclonal antibody according to the present invention,
especially the hybridoma of murine origin as deposited at the Centre National de
Cultures de Microorganismes (CNCM) (Institut Pasteur, Paris, France) on 21st February
2008 under number 1-3918. Said hybridoma was obtained by fusion of immunised
Balb/c mice splenocytes and Sp 20 Ag 14 myeloma cell lines. Said hybridoma
deposited at the CNCM on 21st February 2008 under number I-3918 secretes the
monoclonal antibody referred to herein as 211F3, or one of its derivative compounds or
functional fragments.

Finally, according to another aspect, the invention relates to a fourth murine

hybridoma capable of secreting a monoclonal antibody according to ‘the present
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25 2008 under number 1-3918. Said hybridoma was obtained by fusion of
immunised Balb/c.mice splenocytes and Sp 20 Ag 14 myeloma cell lines.

Said hybridoma deposited at the CNCM on 21st February 2008 under

number 1-3918 secretes the monoclonal antibody referred to herein as

211 F3, or one of its derivative compound$§ or functional fragments. 30

Finally, according to another aspect, the invention relates to a fourth

marine hybridoma capable of secreting a monoclonal antibody according
toithepiesernp3falhyvdntiorhrekpeciaiy thadh phdomalgfonaring drégife@se National
de%o ited at the Gentre National ?g%%reé dthMi oor anismes .. o1
(CNCMy NSttt PASIEOHEPAHE F n 21 e ?ﬁ&gg%z Beuhdapee) on 21t
nurabend-391R. Saidhylicand-0eEs olsaih ety by dusionvals igtrmigedy fusion of
Balb/c mice splenocytes and Sp 20 Ag 14 myeloma cegéines. Said5 , )
g BHBRH S Bt PSRRI ST 995 PeBiiang: 20DET e belines. Said
-394 sesratesoshedmomeaionahastipadyreteised 1o0aiemasABL3 919 secretes

one of its derivative compounds or functional fragments. For more clarity

TdBfe DHALHBRIARRINAFSESHh oAt Anidl Rdid CeQiBnRbdts derivative

caisesRending Ribgsitierentaptibodies according to the invention, with
the 10 CDR sequences defined according to IMGT in bold and those

defined dCEoRMMR oM RELdERIStalidETRbROY 20 5RBVESHEhy 1diffesent amino acid
214B 392 0:phiRAAd & 318 L3N AR RN S T3 #dn, with the
85 CDR-L22 6018 702 60 44 86 CDR-L3 3319 19 3 345 45 Light _
ChdR (saarepsesalganahacroudinen 109BIGDRr1 held1apd thoseadeigegzaccording to
CRRsK2.56221 72 34 80 47 88 CDR-H3 6 63 22 73 35 81 48 89 Heavy

Chain (VH) 8 24 37 50

Table 2
203B6 205H8 211F3 214B2
(1-3920) (I-3921) (1-3918) (I-3919)
CDR-L1 1 39 17 69 33 79 43 &85
CDR-L2 2 60 18 70 2 60 44 86
CDR-L3 3 3 19 19 3 3 45 45
Light Chain (VL) 7 23 36 49
Chim. VL 101 ' 95
CDR-H1 4 61 20 71 4 0l 46 87
CDR-H2 5 62 21 72 34 80 47 88
CDR-H3 6 63 22 73 35 81 48 89
Heavy Chain (VH) 8 24 37 50
IgG1 Chim. VH 102 96
IgG4 Chim. VH 103 97

Antibodies according to the present invention also include chimeric or
humanised antibodies.

A chimeric (also referred as chimaeric) antibody is understood as referring to an
antibody which contains a natural variable (light chain and heavy chain) region derived
from an antibody from a given species in association with the constant light chain and
heavy chain regions of an antibody from a heterologous species to said given species.

Chimeric-type antibodies, or their fragments, according to the invention can be
prepared using genetic recombination techniques. For example, the chimeric antibody

may be produced by cloning a recombinant DN A comprising a promoter and a sequence
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I G1 Chim. VH 102 96 1gG4 Chim. VH 103 97 15 Antibodies according to

the present invention also include chimeric or humanised antibodies. A

chimeric (also referred as chimaeric) antibody is understood as referring

to an antibody which contains a natural variable (light chain and heavy

chain) region derived from an antibody fédm a given species in

association with the constant light chain and 20 heavy chain regions of an
antibody from a heterologous species to said given species.

Clavdryictty plecantibdtiesghntbé fraginemis, agsaidibgrimitine, inveniitinal antibody
can be  prepared using.genetic recombinatio tecr{mi ues. For example,

e ERTFHRS oAl oBE ORI b ARG o P G RBTRART N gADE 2 human
camiising @ phameierandaisequanda-3iticadingolidthe vaciabledagiinant gene
of a ngn-human, especially murine, monoclonal antibody. according to the .
inTERtBH AN XBBTe ACEUETIMY TEM B EBREta HSr Bf5H 6% Alignntibody being
anfihaehinéd chimgwc antipnd yofithe daMeption eRCOdeshRUEING. and its isotype
recombinant gene may be, for example, a mouse-human chimaera, the
SPSEHRIESF Matlh 6B B TRG S deTBNFin S By e WaRabIDRdiohor methods of
dejivedifiomnihemaingPMA andiis.IsoRe wetermingd By dhg16austR document

re%ion derived from the human DNA. For methods of preparing chimeric

antibars detbrdhed iy b ihalh Sor example to the document
VerhoeyR %ﬁ&a&%@ﬁéﬁW&ﬁiZ%«ﬂQ@%M&%@H&%%@@QH %@%33}7_ which contains

understood as referring to an antibody which containS 10 CDR regions

dérvBdrhginnarsiemtisbdipnr Aprariibndn ofigion thuenstherigarstiaf wiker parts of the

anfi ing, derived from ope. ( h : Lo
o AR MONACHR OB RN ST OO COTIBERS AN anibady/aptibodics or
theesedjinvéntsiofadhbtikel etore (péfthe edsithizs R ccsagbentsorfified Shebrder (referred
to.pre e the bindi finit e at.. Nature,. 321:522- 1986;

VORI AR A D PSS Rt DR EARRR Ak Y0 Nature,
Nafliré 233232382 7Y 4988yl lre dlurbanised Ztiboithes a6coPdhRiedhimann ef al.,

inyention.ar, fragment eof can be prepared by techniques known to
the &63%0%3215?%?%9’[%%% "(such as, for example, those described in the

documetseSingeanistdtntbédivsuncdaind’d44b280Verk8920r Mayméain tkreof can be
atp’reBpiglEgcf IQ)% %é'cl%nezggé's %%gwﬁ G ’ﬂ’%ﬁ? g'ér]égl%s ?l?ezd e %bzlijritngstgc%ez}s?tfér example,
those described in the documents Singer er gl., J. Immun, 150:2844-2857, 1992;
Mountain ef al., Biotechnol. Genet. Eng. Rev., 10:1-142, 1992; or Bebbington ef al.,
Bio/Technology, 10:169-175, 1992). Such humanised antibodies according to the
invention are preferred for their use in in vifro diagnostic methods or in in vivo
prophylactic and/or therapeutic treatment. Other humanisation techniques are also
known to the person skilled in the art, such as, for example, the technique of “CDR
Grafiing”, described by PDL, which is the subject-matier of patents EP 0 451 261,
EP 0682 040, EP 0 939 127, EP 0 566 647 or also US 5,530,101, US 6,180,370,
US 5,585,089 and US 5,693,761. There may also be mentioned the patents

US 5,639,641 or also 6,054,297, 5,886,152 and 5.877.293.
In addition, the invention is also directed at the humanised antibodies derived

from the murine and chimeric antibodies described hereinbefore.
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20 Bio/Technology, 10:169-175, 1992). Such humanised antibodies

according to the invention are preferred for their use in in vitro diagnostic

methods or in in vivo prophylactic and/or therapeutic treatment. Other

humanisation techniques are also known to the person skilled in the art,

such as, for example, the technique of "CR2R Grafting", described by PDL,

which is the subject-matter of patents EP 0 451 261, 25 EP 0 682 040, EP

0939 127, EP 0 566 647 or also US 5,530,101, US 6,180,370, US

5 585,08Prafiachblf 516930A6thnT higte miayralseibeementipfadrfagtpatésised from a
5,639,6 r alsg 6, ,886,152 and 5,877,293. In addition the

inVEHIHPR LIAQ éﬁ%@‘r%@ﬂﬁ%ﬁe ST éﬁgﬁaﬁ%é BB Or gamma-

mariagi adespsnprigyantibodies described hereinbefore. 32 Preferably, the
constant Ilght chain and heavy chain re%ons derived from a_ human

antibodyAre'te FRRSEESkafRE FRIBI A théGark#hd- 1 1394HRfa B oadditional

gamiRt4iEB0IQT. IeSPRRETHERIY. 1§ me%ﬂhewmgrm&rr&smmﬂst%l@@ as ADCC
IgGW isotype, an additional 5 characteristic of the antibod é/ is that of

ha WG RO CIOPRERAIRSNS SHidrad NpieECiRhiBely ependermplmiar Dependent

Cyt %ngygrnd/or CDC (Complement Dependent Cytotoxicity). In
addition, as will emerge from the Examples hereinbelow, the antibody to

which thénp?ééémIrn@érm&h PEIBKES HiFrar R oRxHIREITOIRIRINIF aMtibbGistibody to
in fhatit is. Jecanahieqinhibling SHeprafilaratian ab W S50 A8NAShat it is

been stated hereinhefore, the CD151 protein belongs to the tetraspanin
famdipplipe! Bihititue rherzer@ilkm’rtarn@fZ@s@mc@llmar domains EC1 (18

amino a%%%ﬁ?%%gﬁ%ﬁéé%éz Yand.E %ﬁ?}@@%&@fﬂ% ISR B e tetraspanin

[113-221]), also referred to as extracellular Toops Accor |n§ to the
pr@@eﬂw lmrérinnomme shmb@ﬁ;hemgsl arexvapalbiaoidbinding BS” lat 18asnino acids.

o R S SO R o A0
amﬂr&mmvﬁmb;& preferred embodlment of the invention, there is
fumotiondl 0 3G PRALIE ST HAENG £ AR CoE R aHe i ebindine o
ope nclu t
extraealvles dpappk (EGHY in the extraceliular domain. Preferably, said antibody will fix
itself to the loops EC1 and/or EC2.

More particularly, in accordance with a preferred embodiment of the invention,
there is described the use of at least one anti-CD151 antibody, or one of its functional
fragments, capable of binding to an epitope included in the extracellular loop 1 (EC1)
and/or 2 (EC2), preferably EC2, corresponding to the amino acids 40-57 and 113-221,
respectively, of the CD151 protein.

The EC1 loop [40-57] contains 18 amino acids and has a theoretical weight of
2002.2 Da.

The EC2 loop [113-221] has an N-glycosylation site (residue Asnl59) and 6
cysteine residues forming 3 disulfide bridges. A structural model of the EC2 loop of the
tetraspanins, and especially of CD151, has been proposed on the basis of the three-
dimensional structure of the EC2 loop of the tetraspanin CD81 (Seigneuret et al., 2001,
J. Biol. Chem. 276, 40055-40064). According to that model, the tetraspanins have a

common, relatively conserved scaffold composed of 3 a helices and a specific variable

domain. For CD151, that scaffold 1s thought to be composed of the regions [113-157]
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and/or 2 (EC2), preferably EC2, corresponding to the amino acids 40-57

and 113-221, respectively, of the CD151 protein. The ECL1 loop [40-57].

contains 18 amino acids and has a theoretical weight of 2002.2 Da. 25

The EC2 loop [113-221] has an N-glycosylation site (residue Asn159) and

6 cysteine residues forming 3 disulfide bgitlges. A structural model of the

EC2 loop of the tetraspanins, and especially of CD151, has been

proposed on the basis of the three- dimensional structure of the EC2 loop

of the feoaspahiand RElJGrigeelretal &f.th3008 1J.HBiobkiesd &7fe region [158-
40055-40064). According to that model, the tetraspanins have a 30

co?ﬂ on, relatively conserved scaffold composed of 3 a helices and a

specific VEfiabieiaHR8Ramas (GRLBE 2thaiskaffelsis taanghide Bspecially involved
composed of the regions [113-157]1 33 and [209-221], and the variable

ddfals isnFrligHte Rt e Sl of thdthegioieins 8! 388 HREaftapy. Directed
damaiRefiiedkictilnardTiReuehidRIReMANE BrPBGRINHNRIVa 1RIBE [193-208],
specific interactions of CD151 with proteins of the integrin family. Directed

5 ARGEYEREES e HisEnsatid e SFdiBIRA shtfl g SieaHcEdfiwget position
regipn [193:208L.2n4 MOk RFenisewefithe wiRerife RRRIAr 1ABARL such as

the cysteine residue at position 192, in the association of CD151 with

centrieriantiaihl receptor (Kasgrins uth A8 AnteglSad(IDbriag23409).
(Kazarovpet.aly, 400 ger qll Biol gn%?s%ml%%%?]f%%%)s 5}’&;’%@@%{ R %oi}bfieast one

the present invention Is directed dt the use of at least one 10 anti-

araitiody) Brl opetidbits, fum ctionalffrag Ments)red pabdeeftsindipge art binding (o an
epét?%e e% f@ge%%? 5@911.81?' In a new aspect, the present invention. relates

to AN 1solated nuc eicacid, characterised in that it is selected from the
followinginugleievacisis:ca) &hbNieamRMAmiceicdaics cadiag feclated nucleic acid,

antjbod L or.gne (E‘ its .15 erivgi@ve cgm(g)gtmds or fu ction%J fragments,
as defined T rg}ﬁ %tfbtrles; % 1818 atid“ &Wﬁ?@rﬂ% Fé?ffé & nucleic acid
as defined hereinbafareoumdenapuciya ntleimnatig dbatdeasttit®dy, or one of its

nugleotides capable of hybridising under conditions of high stringency
fritoninimeiniesth g stk e

b) a nucleic acid complementary to a nucleic acid as defined hereinbefore
under a);
c) a nucleic acid of at least 18 nucleotides capable of hybridising under

conditions of high stringency with at least one of the nucleic acid sequences SEQ ID No.
9-16, 25-32, 38-42, 51-58, 64-68, 74-78, 82-84, 90-94, 98-100 or 104-106 or with a
sequence having at least 80%, preferably 85%, 90%, 95% and 98%, identity, after
optimal alignment, with said sequences.

Table 3 hercinbelow summarises the different nucleotide sequences relating to
antibodies according to the invention, with the CDR sequences defined according to

IMGT in bold and those defined according to Kabat in italics.
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20 9-16, 25-32, 38-42, 51-58, 64-68, 74-78, 82-84, 90-94, 98-100 or
104-106 or with a sequence having at least 80%, preferably 85%, 90%,
95% and 98%, identity, after optimal alignment, with said sequences.
Table 3 hereinbelow summarises the different nucleotide sequences
relating to antibodies according to the ingéntion, with the CDR sequences
defined according to 25 IMGT in bold and those defined according to
Kabat in italics. 34 Table 3 203B6 205H8 211F3 214B2 (I-3920) (1-3921)

(I-

3918) (1-3919) CDR-L1 9 64 25 74 3882 51 90 CDR-L2 10 65 26 75

10655291 CDR-L3 11 11 27 27 11 11 53 53 Light Chain 15 31 41 57

C
C

nucleic acid, nucleicor nuclgimacid sequenee) polynuglsotide, S (1-3919)

DR-H1 12 66 28 76 12 66 54 92 CDR-H2 1367 29 77 39 83 55 93
DR-H3 14 68 30 78 40 8d3%5 94 Heawp{hain 16 3242 58 The termg 4132

igpnucleotide, polyhuglgotidg,sequepge] nugleotidesgequence, whigh willl gg

0
becysgd nterchangeayjy|in thg presegy description, g Undgkstood 6 9]

r

@m@ggo a precise ﬂ)ncatq,ryatim cg'-pu{cieggidem npgdifi eojgr ot, 53 53

i@g@}ﬁ%&me to defi elgfrag et orEeglon fa_n gicacid; 57

l‘dﬁi{”ﬂfﬂ not-inctu '!y lundé\ouurou i%u, otiges; which |a¥5gl, nt:r$;4mu 93
e a-doubte=s tlj e NAGa 2¢|g ~Shran et PINAratgHe 93
I NS g R daid- BNAS st-alse-be-tghder + 82 hora
tr 1 UTT IJIUUUUL AT N7\ MUOS U JC U UCTTOLUUU IICIC§I§
th 1 acont.inve J{én do not |r'a3q e |r~|g| tid é?étnn |n 94
are I\' rmommTverITuaulT OO0 O TTOtU U I.l LA T AVIAWAW L4 A v | vy U\.ﬂ\.1u
the ﬁzﬂgff:ﬁm}ﬁhrnmn‘;cmic éﬁuirgp. 1nnf fﬁgf is fnqtn\l in ﬁze__nah ral ctniﬁ:g

They are sequences which have been |solated and/or purified, that is to

say theyhavehaen-axieactasidirgaticrr Rdirgetlye facrxampley, pol nuclcoude
copylng their 15 environment havmg been at least partially mOdIerdp

arBlIeRGHaEs 08 Hevelpos s T IRso | BRedentidreiccaBRIS S bTY wl Ybe used
9ERRICHALRANNN AU QAL (PTRXAMBIG, are understood as referring to a precise

concatenation of nucleotides, modified or not, making it possible to define a fragment or
region of a nucleic acid, including or not including non-natural nucleotides, which may
correspond equally to a double-stranded DNA, a single-stranded DNA and to
transcription products of said DNAs.

It must also be understood herein that the present invention does not relate to the
nucleotide sequences in their natural chromosomic environment, that is to say in the
natural state. They are sequences which have been isolated and/or purified, that is to say
they have been extracted directly or indirectly, for example by copying, their
environment having been at least partially modified. They are also understood herein to
refer to isolated nucleic acids obtained by genetic recombination using, for example,
host cells or obtained by chemical synthesis,

Nucleic sequences having a percentage identity of least 80%, preferably 85%,
90%, 95% and 98%, after optimal alignment, with a preferred sequence are understood
to denote the nucleic sequences having, with respect to the reference nucleic sequence,
certain modifications such as, especially, a deletion, truncation, extension, chimeric
fusion and/or substitution, especially pointwise substitution. They are preferably
sequences whose sequences code for the same amino acid sequences as the reference

sequence, this being due to the degeneracy of the genetic code, or complementary
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host cells or obtained by chemical synthesis. Nucleic sequences having a
percentage identity of least 80%, preferably 85%, 90%, 95% and 98%,
after optimal alignment, with a preferred sequence are understood 20 to
denote the nucleic sequences having, with respect to the reference
nucleic sequence, certain modifications siich as, especially, a deletion,
truncation, extension, chimeric fusion and/or substitution, especially
pointwise substitution. They are preferably sequences whose sequences

coggfendheshivie amiapabiidodgbeiicssasphefieffrentd sequéneacthisquences,
being.due to the degeneracy of the genetic code, or complementary.35

o A e AR A b R
sequencesbhdaierabhndotescanditions b high stongentyineshaciay:asditions for
defined hereinbefow. Hybridisation under conditions of high stringency .
mEERETARY Eh UGN S TSR ABmYEr aitir S AFIGOn &t EFgthaFkCsdt possible for
selesiRfshriteydnaka i Rassiiedtar redwbridicalionato ﬁﬁ%ﬁmamgaémeﬁ\m. By way
between two complementary fragments of DNA. By way of illustration
COMBHE B GASHHRGE REy ERRE RgBR SAtiER Brepdovtins stsmb¥cths purpose of
dﬁ@ﬁﬂﬂl@“ﬁa@?&ﬁ%@l@ﬁﬁ@eﬂﬁg SOiS descrbed hersiheirefedvantageously as
advantageously as follows. DNA-DNA or DNA-RNA hybridisation is

cafl&rdut in two steps: (1) 10 prehybridisation at 42C for 3 hours in

phOSphaM-ffﬁ{IﬁgoépMBIQN~§2§)XCQ{}@@QQI§)?§ RSGHA SRE in two steps: (1)

corresponds to a solution of 0.15M NaCl + 0.015M sodium citrate), 50%
fonrivittdisaoer ettt dod Sy wisiateSDS e tosiepeHhaldiBH506 ) containing 5 x

gggﬁ@’ﬂlsk"@é é&%?gé%ﬁgltg]g@(ﬁ RO 5?%5@1@’@1@ié.%ti%ﬂ/lpg&&}ﬁﬁf%rate), 50%

ours at a temperature depending on the size of the probe (i.e.: 42C
fofarpaobdeof/SizeodindOindwtebsidésy 16H6llowed Dyithavdshinls dsfxa@n sulfate and

minutes at 20C in.2 C +.2% SDS. 1 washing of 20 minutes at 20C.in__
o1t BB OTATT I RAT R RS, €1, T S e
0.depe8liSfonIBamiates tie6AGCHOK iseprébe ofsizeprobd®iucieotidés. nucleotides)
T high-stringency conditions.descri reinbe for,a :
oISt S UEHRRa S LAA Db haSl A percar SBied itHdDe of 20
artfmnaigani@leotded of kEger ar Sraalles 20hsizdhweadondainceniidd the in 0.1 x

e S e R i e

- veldigr-aampnisingoadivicleiclagig el ardinghtddhefor a polynucieotide of defined size

20

30

can be adapted by the person skilled in the art for oligonucleotides of larger or smaller
size, in accordance with the teaching of Sambrook er af., (1989, Molecular cloning: a
laboratory manual. 2nd Ed. Cold Spring Harbor).

The invention relates also to a vector comprising a nucleic acid according to the
present invention.

The invention is directed especially at cloning and/or expression vectors
containing a nucleotide sequence according to the invention.

The vectors according to the invention preferably comprise elements which
allow the expression and/or secretion of the nucleotide sequences in a particular host
cell. The vector must then comprise a promoter, translation initiation and termination
signais and also appropriate transcription regulation regions. It must be capable of being
maintained n stable manner in the host cell and it may optionally have particular signals

specifying the secretion of the translated protein. These various elements will be
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present invention. The invention is directed especially at cloning and/or

_expression vectors 25 containing a nucleotide sequence according to the

invention. The vectors according to the invention preferably comprise
elements which allow the expression and/or secretion of the nucleotide
sequences in a particular host cell. The géctor must then comprise a
promoter, translation initiation and termination signals and also
appropriate transcription regulation regions. It must be capable of being

3Q¢naivtedne @i siablenarRneidon BRI astcelbantal aMtay@piaTaly Bay@ost used.
particula ?éﬁ‘éals specifying the secretion of the translated protein. These

vatotekriintasiiigecses serepE natroptingde dhsy Heners s digerted into
Ins@lﬁﬁfmatﬁlgdR}@&l@@so&ﬁhﬁﬁﬂéﬁ9@%&%@%Itodh%hgft?ecﬁnteerﬁ%e@éagrs of the

sequences according to the invention can be inserted into self- replicating
veslsretvithih the selected host or can be integrative vectors of the

selecteddippt B RHERNEHR AISPIRPARA BYMRIROHS CUSOMBHIKSETskilled in

by the person skilled in the art, and the resulting clones can be introduced
intbea%aitabfle’fh@gﬁﬁg}@tan@ams rAdthbeisrtehiellipdeeatipatable host by standard

el eI, NGAEO0GK lEREPCAI MDA L6 MRS ARG

to the invention az for example, vectors of plasmid or viral origin. They
are useflilne tratefonsintgngstocits inverdentereldne orexpressanes v plasmid or

I’L%E(f %ee%%l eﬁ?s oy 1’1“9 ROGIICRIGN: S YEALION RS0 or express the

hos transformed y or €ontaining a vector according to
thaddeehdonecﬂiheccelamdmgobhesemmddrom prokaryotic or eukaryotic

systemsﬂ?r . eXe Ie bactel c%s buii s]j) east.cells ranlmal cells
T alsg, 1 ers 0SS s transformed a% corgammb a vector
especially mamma an cals’ nsec CeIls or plant cellsc

usedorihezittvértioncelates also to animals, with the exception of human

beings, compr a transforme cordin to the invention.

accordari 8 i) AMGt P e ot Fech Ho TR b B ANRPLY systems. for

pr@dmmg tantaniibadly, buonssoldst ftntlionalifragordslespadalgingionibBan cells.
nyention, har&fzterls?éd 20 in that it comprises the following steps: a)

Rﬁ?%téi? SO R L SPAG Y EHE SFvention in a suitable culture

medlum AR invention relates also to animals, with the exception of human beings,
comprising a transformed cell according to the invention.

In accordance with another aspect, the invention relates to a method of producing
an antibody, or one of its functional fragments, according to the invention, characterised
in that it comprises the following steps:

a) culture of a host cell according to the invention in a suitable culture medium and
under suitable culture conditions; and

b) recovery of said antibodies, or a functional fragment thereof, thereby produced, from
the culture medium or from said cultured cells.

The transformed cells according to the invention can be used in methods for the
preparation of recombinant polypeptides according to the invention. The methods for
the preparation of a polypeptide according to the invention in recombinant form,
characterised in that they employ a vector and/or a cell transformed by a vector
according to the invention, are themselves included in the present invention. Preferably,
a cell transformed by a vector according fo the invention is cultured under conditions

enabling the expression of said polypeptide, and said recombinant peptide is recovered.
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under suitable culture conditions; and b) recovery of said antibodies, or a
functional fragment thereof, thereby produced, from the culture medium
or from said cultured cells. 25 The transformed cells according to the
invention can be used in methods for the preparation of recombinant
polypeptides according to the invention. Ffie methods for the preparation
of a polypeptide according to the invention in recombinant form,
characterised in that they employ a vector and/or a cell transformed by a

vector agedighngde thadnvertion, are lh@ﬁi&@b&éci@@ﬁdﬁdﬂfbkﬂ@y@fﬁsﬁn&ukaryotlc
invention. Preferably, 30 a cell transformed hy a vector. according to th

invEHHBH i Bt Ain et dSHdtatn e &?&Bﬁ%d}ﬂ%é@%%?e?%ﬁ]&%&?aordmg to the
palyRepiideaid sailitacQaipifiantineptEe s ereaveles: SkaAmhasResn. A vector

stated, the cell host may be selected from prokaryotic or eukaryotic
SyRIERHETH BathiciryEntinn fossible fY5hehtifrEIde St (Rin Rssadvantageously

aceRuingHo shesdpysntiennbioh faeill %%%Q@%%‘%%@t@r%w%@d Indeed,
or eukaryotlc t%/stem A vector according to the invention carrying such a

serfliEfesiean it erors pabirH mERiaE 91 g Wline drsilifetisnbyrthe fact that
feﬁ%%@%&%@%&@ﬁi&iﬁd&ﬁ”&%é%@ﬁ %E?é%tﬂgﬁjﬁﬁﬂ in the mterior of the

purification of these recombinant proteins of interest will be facilitated by
thBfceliat they are present in the supernatant of the cell culture rather

than in the f@tﬁQSVgsg‘ﬁehﬁsb Lﬁe”ﬂ&% ?3[%69%%%&9&‘949@8{&8 'S invention by

polypeptides according to the'invention b hemical synthesis. Such a
prelmatidmmégred Fakso m@mmwmmq&gdbped@mmbxd@ﬂ mehwehmmnatter of

T*lﬁep‘?ﬁ?%%il%mﬂ?esﬁ tﬁ% ‘i<"1ﬁ‘e° gﬁdﬁn%fv&s &@E@&sﬁft 3Pk “synthesis, for

example technique emp oying SO aSes (See, especi tewar

algxpegds &ah&dlcpteawpémdgsdyhmms& (PrercepCielly. Somwpaingr, ¢/, 1984, Solid
Rogklo 1. 200 (1984) ef techriques uspa el sold phases o0

means of condensatio ragments or B convention esis
sdisuﬂnmnqu‘Ehelpmg(qmﬂndesodxldtmnmsb)bghemaldfymslnésrsatwhudf m‘nagments or by

contain correspon non- tural Ino CIdS SO.

RN MR AR D S OHE o RGP HSTORH0E COTHBUne Spomeal symhesis
fumtiamahéjsagmmts,c@a@@i@ham@@mg@bjaam%Inl&yoaameih@ebag@@rdmma@d in the
thlenLré\é%gggn are also included in 20 the present invention.

The antibodies, or one of their derivative compounds or functional fragments,
capable of being obtained by a method according to the invention are also included in
the present invention.

According to yet another aspect, the present invention relates to an antibody as
described hereinbefore, characterised in that it is, additionally, bispecific, that is to say
capable of binding specifically to a human protein or human receptor other than CD151.

The bispecific, or bifunctional, antibodies constitute a second generation of
monocional 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
usefulness has been demonstrated both in the diagnostic field and in the therapeutic field
by their ability to recruit new effector functions or to target a plurality of molecules on
the surface of tumour cells. These antibodies can be obtained by chemical methods

(Glennie MJ er al. 1987 J. Immunol. 139, 2367-2375; Repp R. ef al. 1995 J. Hemat.
377-382) or somatic methods (Staerz U.D. and Bevan M.J. 1986 PNAS 83, 1453-1457,
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According to yet another aspect, the present invention relates to an

antibody as described hereinbefore, characterised in that it is,

additionally, bispecific, that is to say capable of binding specifically to a

human protein or human receptor other than CD 151. The bispecific, or
bifunctional, antibodies constitute a secoA#l generation of 25 monoclonal
antibodies in which two different variable regions are combined in the

same molecule (Hollinger and Bohlen 1999 Cancer and metastasis rev.

18u2dh AR, Thelr usEfWnaBsdBsAeen. dONOpsIaEs) bothisothéd preferably, by
diagnastic field and in the therapeutic field by their ability to recruit pew . .

e GABISHE [HHPHES BRIPF HoTGRIe Bh GHE SR BFrisaton and
turherboelisitAe SeARIRREIES CAR TR AD AN ee Y Chemisal MethatsB0r o 1998
(Glennie MJ et al. 1987 J. Immunol. 139, 2367-2375; Repp R. et al. 1995

J. M ieoshasd) & 'sBMatic methods (Staerz U.D. and Bevan M.J.

1986 PNARR3bhikredlidahiiB8desresh M. RodiAle886 MathrdiEnZy MObispecific
121: 210-228) but also, and preferably, by genetic engineering

te€ARGueS WARPHHSK igpstiahadies frae RBRaedimuiastibr sk as a tetravalent
i P had, iy, : ( ,

at.gi 9§E§£§1{g§r§eﬁ) @I;?i/cq)tech.nilg:t %f%ﬂ%&%{%g ég'gl'eﬁese b%bﬁqugggaér%ti%)ﬂ%lés cg%%d (Park
beccatistrttie dMelwhsragds, 24 bidpddifie-30ab®s fesmantPriGseef & described
dighdigsqr.as bispecific scFvs but also as a tetravalent hispecific

antibody in which two fixing sites are present for each antigen targeted

(Park etlisidenoaviokdpmermivol 287angieel 1¢@: 30 oitlficaghmnthahersofegion and

d [ e re. ' n ' t 0 .
e PR o AR LI o speciic
ortdvslitrrtiprotactid rathtviosppa bidi andattidodidsstiibeusdvehsgehof reducing the
bi ifi ibadies ha advantage of reducing the toxicity of th .
B e T A R i et 0
redudcedie overall amountodicoicaidatipgmaiiitiodieadnd sassaltetlpdbgble toxicity.
possibleltoz(icitgf 15 In a preferred %rtnbodiment of%lh%)lnven 'on,tt%ed i« o divalent
bispecific ahtbady 78 5 ARSERTbP BNt ShiBs R Ref L AH{Rody is a divalen
presemtavaientionitedirected to the antibody, or one of its derivative

compou functional fragments,.as ,describe(llimr;;reinb%fore, as a

A f : —
medicantAR SRR FATRNAL A HEF I PG RN RE - A Gl derivative
camppsingisas agtttnal fragments, as described hereinbefore, as a medicament.

The invention relates also to a pharmaceutical composition comprising, as active
ingredient, a compound consisting of an antibody, or one of its derivative compounds or
functional fragments, according to the invention. Preferably, there is added to said
antibody an excipient and/or a pharmaceutically acceptable carrier.

According to yet another embodiment, the present invention relates also to a
pharmaceutical composition as described hereinbefore which additionally comprises, as
a combination preduct for simultaneous, separate or time-staggered use, at least one
other antibody, a cytotoxic/cytostatic agent, a celi toxin or a radioelement.

“Stmultaneous use” is understood as the administration of the two compounds of
the composition according to the invention contained in one and the same

pharmaceutical form.
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20 ingredient, a compound consisting of an antibody, or one of its

derivative compounds or functional fragments, according to the invention.
Preferably, there is added to said antibody an excipient and/or a
pharmaceutically acceptable carrier. According to yet another

embodiment, the present invention relate¥falso to a pharmaceutical

composition as described hereinbefore which additionally comprises, as

25 a combination product for simultaneous, separate or time-staggered

use, at legkipanee atheriantibadinod aytdioxibidyiostaiin ageht; saaellttoxinof the two
or a radioeéem. t, "Simultaneous use" js understood as the admijnistration

of RERRT Lol S P RTA B8 %%a&%oﬁ&‘iné“t%??ﬂ&%%ﬂ‘t%e M separate
cosliatneddinionefangsthe same pharmaceutical form. 19 "Separate use"

is understgod as the administration, at the same time, of the_two.,

compound<BF tHeeesihshiol JRcerinnyg &5 the MvERtr cEldiERiipn of the two

sepahptaindb amiacebligakiaomacchimessiaagered Hsen I SARAISIANEHAS a separate
the successive administration of the two 5 compounds of the composition

adUBTANIGEE 3L RfRntion, each contained in a separate pharmaceutical

form. In general-ManagketheHeORBASINR ACLRFNFIAN N YRAURRN considerably
considerably increases the efficacy of the cancer treatment. In other

worgreagse thie pdpetfic dffberanasietsatinerly BceBiing e shibsribermshts effect of
Paigntaieddn UpsRaRe) MANRRERYJRe L fAdMIRISr iR A RLYICRN  Ser by the

agent. Another major subsequent advantage produced by a composition
acebrdingresieheofriveriibrrre fagest (o nvshsosuibsilitbsamien sverlagieptivduced by a

0!%‘?ﬁp%fs&‘{%ﬁﬁv&mﬁﬁﬂ%Hh‘é’%%ﬂﬂ%‘%é}é‘té%%ﬁﬁﬁ’éﬁs&% eI %ﬁ}(gs s BINS cffective

risks of secondary effects appearing, especially the effect of t otoxic
agbntsMdredver, thiscdiompoditibnragkordinpotsitie teventidneshisdiebentieerisks of
it possihle to achieve the exp 5herapeutic.effect more rapidl i
A B R A SIS B Nrorover, i
uncherstedthascsobbtencethavinetnwhehaddnimisterepossialpatienbitreats: expected
ortﬁreven%st dgveloepmqu of the cancer in the patient. By way of

non?ﬁ%%hlgchgﬁnﬁgrof% ¢ yagents there may be mentioned "alkylating"

agents, antittieiabelités;rantiticragerightibiaticsioxitoiige20 indhibildrse understood as
cht ns]taaggefsu& yc A \i:vhe!giELO r%inaigttei:}gcr!] <i30 th?e%? far%gtrslt(s)i? a?c;['iv-eonetss;ttli%g carlv%lo ment of
art : paich b P
the cancer in the patient. By way of non-limiting example of such agents there may be
mentioned “alkylating™ agents, antimetabolites, anti-tumour antibiotics, mitotic
inhibitors, chromatin function inhibitors, anti-angiogenesis agents, anti-oestrogens, anti-
androgens or immunomodulators.

Such agents are, for example, mentioned in the VIDAL, on the page devoted to
oncology and haematology in the column "Cytotoxiques" (English: cytotoxic agents);
such cytotoxic compounds mentioned by way of reference to that document are
mentioned here as preferred cytotoxic agents.

“Alkylating agents™ refer to any substance which is capable of covalently
binding to or alkylating any molecule, preferably a nucleic acid (e.g.: DNA), within a
cell. As examples of such alkylating agents there may be mentioned nitrogen mustards
such as mechlorethamine, chlorambucil, melphalan hydrochloride, pipobroman,

prednimustine  disodium phosphate or estramustine; oxazophorines such as

cyclophosphamide, altretamine, trofosfamide, sulfofosfamide or ifosfamide; aziridines



androgens or immunomodulators. Such agents are, for example,
mentioned in the VIDAL, on the page devoted to oncology and
haematology in the column "Cytotoxiques" (English: cytotoxic agents);

~ such eytotoxie compounds mentioned by way of reference to that
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document are 25 mentioned here as pref@rred cytotoxic agents.

"Alkylating agents" refer to any substance which is capable of covalently

binding to or alkylating any molecule, preferably a nucleic acid (e.g.:
DNAlwithie-iaiced sdchexarmiplep0ftsudtylaliedating @ganisdhene; mayob@ireas such
mentioned nitrogen mustards_ such.as m§chloretha@ing, Iorambucﬂ, busulf
mTHETAP HY e SEHREHIE il SETBRIEN, Yo Pratiittuitire Hdgfili, such as busuiian,

phesphaie oF esipersulsineraxaiaphaings duetbasney alophesphaniiae, complexes
altretgr%ine, ﬂirofosfamjde _sulfofo%fa ide or ifosfamide; aziridines 40 or
etAyferie-i ’sﬁéﬁl‘gﬁﬁ}&éﬁ%{ fRetfiteneamine or altetramine;

nitrosoureg:HEAbASISATTRBHNR, SUBRICSIRVIRIEMUStNe- S IoRasatingad/or cell
alkyl sulfonates such_ as busulfan, treosulfan or improsulfan; triazenes

sudKtaRolsRaP B dRg HKb pratiRsrEtiplegec alls IR bisptlifsis. By way of
oxalipia oF catheRlativiRs Antiraetabelitesniglapiesubstanseswhisbiyorouracil,

block cell growth and/or cell metabolism by interfering with certain

actioitiexligenerdiyrrdgosyidess. BIPRraRbincexaiiplabitantihétdiintes cytosine
th%f@omé‘%ﬁ&? 6‘&%@&%@%%@1 _[W,eé—ﬁiwﬁé?ﬁﬁ@%’-ﬁ@%@ﬂ%?&ieoxyadenoSine, 5-

5-fluorodeoxyuridine, capecitabine, Cytarabine, fludarabine, cytosine

araladiiee; Gamerehptoptimrebiseniey aapiioguimeneraystatin.
chlorodeoxyadanasinGntpibl A2aeYldIne. JSMEHAO NG HadH YN ent or inhibit the

deoxycoformycin and pentostatin. "Anti-tumour antibiotics" refer to
corpibesislo Whith. cdripréavent or idipitsitetne Syanideisodf DN AnbftRNGr antibiotics
ar}gx/c?{ugz:f 85% HE)%ClEX &%E‘?ﬁb(%& ugga?t%'é%[nx(?alf{u%?&glOzﬂ(ft%xlﬂﬁlr%%g, dactinomycin,
doxorubicin, daunorubicin, idarubicin, valru icin, mitoxantrone, |

dacithomycin, mithrgmycinitpticamyCirhl enitomiycindgyrbiedmycie and

procarbaging, 15, Mitqtic inipito rts'{'h%rr%’r%ﬁ‘é ‘Bgoﬁr%é?hg'g!o&ot%%e& 10 8}%}% mitosis.
cell cycle and mitosis. n general, the microtubuie innibitors or “taxoids

suichgasepaiclitexel andibdectsibitare ccdpablalsf inhibitinppotitasis aftielocetaxel are

vinca alkaloids .such as vinblastipe, vincristipe, vindesine and vinorelbine, . .
SR el S e BRRE i Sehr SN oty winristine.
"topndsemesade inhilibars aretdsdaapable of inhibiting mitosis.

“Chromatin function inhibitors” or “topoisomerase inhibitors” refer to
substances which inhibit the normal function of chromatin remodelling proteins such as
topoisomerases I and II. Examples of such inhibitors include, for topoisomerase I,
camptothecin and also its derivatives such as irinotecan or topotecan and, for
topoisomerase I, etoposide, etiposide phosphate and teniposide.

“Anti-angiogenesis agents” refer to any drug, compound, substance or agent
which inhibits the growth of blood vessels. Examples of anti-angiogenesis agents
include, without any limitation, razoxin, marimastat, batimastat, prinomastat,
tanomastat, ilomastat, CGS-27023A, halofuginone, COL-3, neovastat, BMS-275291,
thalidomide, CDC 501, DMXAA, L-651582, squalamine, endostatin, SU5416, SU6668,
interferon-alpha, EMD121974, interleukin-12, IM862, angiostatin and vitaxin.

“Anti-oestrogens”. or “anti-oestrogen agents” refer to any substance which

reduces, antagonises or inhibits the action of oestrogens. Examples of such agents are
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20 substances which inhibit the normal function of chromatin remodelling

proteins such as topoisomerases | and 11. Examples of such inhibitors

include, for topoisomerase I, camptothecin and also its derivatives such

as irinotecan or topotecan and, for topoisomerase lIl, etoposide, etiposide
phosphate and teniposide. "Anti-angioge#ésis agents” refer to any drug,
compound, substance or agent 25 which inhibits the growth of blood

vessels. Examples of anti-angiogenesis agents include, without any
limiiataif:fiazoim faa mastaletiinadstale pfinomasfhe [anamasidt, letrozole and
ilomastat, CGS-27023A, halofuginone, COL-3, neovastat, BMS-275291,
th&liEORTGES-CDC 501, DMXAA, L-651582, squalamine, endostatin,
SU5416,3uka8ro iterferan-alphan EMEA 23 80ds Intereukin-12; IMB@Znce which
angiostatin and vitaxin. 30 "Anti-oestrogens”, or "anti-oestrogen agents”

refef B SniPRRIN AR BnPRER bt ceEOR oo RS sTinPPIRE Rfctiirandrogens
of pestreasni, EXamnlas, o sushAURNS AR dhASTBOXHSRRIRMIERNE:, finasteride
raloxifene, droloxifene, iodoxyfene, anastrozole, letrozole and
ex@iheipitdimanti-androgens” or "anti-androgen agents" refer to any

substangeWhitinfadHESS BNA0RRISESQE INDIRUS BEAGUAN Y@ Nimmune system.

androgen. Examples of anti-androgens 5 are flutamide, nilutamide,

biaREMTe s pirsholHptame ey SrotErsndnsdedate niRTdyRideindpideukins  such  as
cimiicigrim @@@@9‘3&%@@r&ﬁﬂ@@@f‘ﬁﬁéﬂ%ﬁﬁép@ﬂl%@ H%%rosis factors such

immune sysfem. Examples of such immunomodulators include
ingsrféassmsTinterleakinbosutipes eidosteukim@anids, deddileukitedifisox sizofiran,

or | ! n-2,: r,ne is, rs i;&[} t erfin, qr other. . .
ty|5e ﬁn%uﬁémogjtﬁgio%%@%%‘?énﬁﬁ an,é%@ﬁ’raaﬁ&?oqﬂ%m%x,ﬁevc{mlSO]e =
pidotirnod!i pegaderm@seothgmbpentin, poly I:C, or levamisole in

combination with 5-fluorouracil, For further.details, the.pers killed i

o il DA 15 U e b P A o © the manual
Assitigiteon bpf Teatharshoh Slveiapentic Clraohist yoé rilladpdiRitT Giterdery entitled

chjrlnlje tgﬂfgagleutie%lrlbg, Vol.t.6, Ie\:/lqglgaépgget% antituporaux et 1Eers tectivesct. d
dans™i& tradment TePEaREers, 6. BEE B SR ves dans
prefetiechenhhdinaent;saitl THO RSO, POUR form of a combination
product zilccordin tq the inventiop is %h racterised in that said cytotofxlic
n an especially preferred embodiment, said composition” in the form of a
combination product according to the invention 1s characterised in that said cytotoxic
agent is chemically bound to said antibody for simultaneous use.

In an especially preferred embodiment, said composition according to the
invention is characterised in that said cytotoxic/cytostatic agent is selected from spindie
inhibitor or stabiliser agents, preferably vinorelbine and/or vinflunine and/or vincristine.

In order to facilitate binding between said cytotoxic agent and said antibody
according to the invention, it will be possible, especially, to introduce spacer molecules
between the two compounds to be bound, e.g. poly(alkylene)glycols such as
polyethyleneglycol, or also amino acids, or, in another embodiment, to use active
derivatives of said cytotoxic agents into which there will have been introduced functions
capable of reacting with said antibody according to the invention. These binding

techniques are will known to the person skilled in the art and will not be elaborated

upon in the present description.
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agent is chemically bound to said antibody for simultaneous use. 20 In an
especially preferred embodiment, said composition according to the
invention is characterised in that said cytotoxic/cytostatic agent is selected
from spindle inhibitor or stabiliser agents, preferably vinorelbine and/or
vinflunine and/or vincristine. In order to fa&ilitate binding between said
cytotoxic agent and said antibody according to the invention, it will be
possible, especially, to introduce spacer molecules 25 between the two

compounds sadie:hounditegispety dk\ilenaiidycelatss oh @somposition characterised
palyethyleneglycol, or also amino acids, or, in another embodiment, to use
R ot B s St e e o R R fapounds or
intiaddead ftnetiens, capahie atdeagingwith shidaliibedydacdtenting to

the invention. These binding techniques_ are will known to the person

skilled in"tieHPANERIGiAONE BealdBBTAeamse " 8 Sarriians piagating the growth or

deseliptianed 3f Hecarding ¢e1pRoiBeRASREEs NS INvantien selatesiifuar cell.
composition characterised in that one, at least, of said antibodies, or one

of their deiHEIDESCSAPSUHTE I R HENA hegman @i dbisgatdainespecially

a pellixinandioraradioelement. Preferably, said toxin or said
radioelement is ca{)able of preventing the growth or 5 proliferation of the

tumour c;Eh? é@“ﬁ@@_ ey t@ffgmdiﬁ%mmm@@ﬁm}m*}ﬁaq Fany ﬂa_r@f@méﬂﬁéoniugated
is 8 glvemitsad RXineing RRENterRRAcisHabinin €5PeCitlYerably iodine’!,

Pseu_dorpgonas exotoxin A. Tp(}% radioel ments (orzrgdioisoto_pes %]ngploye_d‘
instHErapy; greferabipibutijmgatedonpet theimibdy, airé agiviertopeRadioisotopes
wolER RoHk CRMAL By PIRICHARY foge 4t I yIHm 0, gold 96,
palladium700 copper67, bismuth217 and antimony21T. Radioisotopes

which enittosta andedipblamays enajgisadbeitiset lirntherspyntbedxinoora functional

ragﬁol%%la%ﬂ%‘%ﬂér%g ,j ﬁg&}&gn‘é’i{g %tﬁl?&;étn%%g %niyrl})c%%é‘cbg& ?of ,eﬁ%y %';] | % means making
fragment thereof, accordirtg to the invention is understood to refer to any
meapsseitakirtg hipdssiltlettodina s toadinoelessidt radlicalémeritdst saig antibody,

at least Qne antibody, 15 especially by covalent binding betwegen the two .
S RBle Shit v koL ek asabr ot MBI AaR . withou

ageintsladlow od .chekimgah(demalent), electrostatic or non-covalent linkage
o all or S O e Y A S T R A LS VY e TR e - covatent
linkage of all or some of the conjugate's elements there may be mentioned, very
especially, benzoquinone, carbodiimide and, more especially, EDC (I-ethyl-3-{3-
dimethylaminopropyl]-carbodiimide  hydrochloride), dimaleimide, dithiobis-nitro-
benzoic acid (DTNB), N-succinimidyl S-acetyl thioacetate (SATA), agents referred to
as “bridging” agents having one or more groups, with one or more phenylazide groups,
reacting with ultraviolet (UV) and very preferably N-[-4-(azidosalicylamino)butyl]-3’-
(2 -pyridyldithio)propionamide (APDP), N-succinimidyl 3-(2-pyridyldithio)propionate
{SPDP) and 6-hydrazino-nicotinamide (HYNIC).
Another form of binding, very especially for radioelements, can consist of using
a bifunctional ion chelator.
Among those chelators there may be mentioned the chelators derived from
EDTA (ethylenediaminetetraacetic acid) or DTPA (diethylenetriaminepentaacetic acid)
that have been developed for binding metals, especially radiocactive metals, and

immunoglobulins. Accordingly, DTPA and its derivatives can be substituted with
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especially, benzoquinone, carbodiimide and, more especially, EDC

(1-ethyl-3-[3 20 dimethylaminopropyl]-carbodiimide hydrochloride),

dimaleimide, dithiobis-nitro- benzoic acid (DTNB), N-succinimidyl S-acetyl
thioacetate (SATA), agents referred to as "bridging" agents having one or

more groups, with one or more phenylaziéle groups, reacting with

ultraviolet (UV) and very preferably N-[-4-(azidosalicylarnino)butyl]-3'-
(2'-pyridyldithio)propionam.ide (APDP), N-suecinimidyl
3-(Rffayeidyiditine ) pnofhionatbo2 SHSR DE pand Guryavazirosticdtinamidegidity of the

(HYNIC). Another form of bindipg, ver cjally.for radiogl ts,.can )
cORBR A S PR T o S Acar AL e L ins G (1991)
majs bawenentkyledsthe chelators derived from EDTA
(ethylenediaminetetra ic acid) or DTPA (diethylenetriaminepentaacetic. .
acid) 3 ”t?FaFH%(%’lﬁeﬁﬁﬁé\/éﬁiB BRIy PRRRASC L 5& ||§1/“‘tl A divatives.
ragipiantive metdiscanddmenaaiolulins:-AtaaedingioRER AigwrditSits free form or
derivatives can be substituted with 43, different groups on the carbon . .
cHAifPSJABBTiAGURBE S oM A derrbRtithoraieV A&y Hpraeipristic of forming
complexditraicarakietabib] 9643 BrechbislalabddR9Lh Ganeaw (98 apeutic or
US patent 4,831,175). For example, DTPA é%lethylenetrianin_epentaacetic_ ]
adlipcantifrdHevhives s eHiFREIohE ewionssat ehyafisienrinnoconjugates in
megicinenape PIARAY-RIIEF I it iee; Tk, iy theyierm of a complex
with a metal ion, has the noteworthy characteristic of forming stable _
che|ates&1m>. PidiRiEldHs B %fimgl@cﬁm@@pf@f&ﬁgm eepegEE gecording to
diganaslicdierestRua FR AP odiRa (RAR ARYRIORGRALON faements lacking the
radioimmunoconjugates in cancer therapy (Meases et al., (1984%
Gansompangni(399093. stbwiwgpestserably, said at least one antibody
forming saj | i invention. is selected f IS T
R S RS SRR BRI cimRRion scconding
suechths stEwnficymetits. Ftbpaprese nifirmventibraadditioretiyedoprise pusention or

Oft}he%l%g{{e%&a_smon according to the invention in the preparation of a

‘ medicament intended for the prevention or 15 treatment of cancer. The

present ihentieserelatesdlisn tetitesusboftantantisodyf anomnaibbitg or one of its

deglvative compaunds, of fupctional fagments, Preferably manised, unaor of
composition according to the invention in the preparation of a medicament intended to
inhibit the proliferation of tumour cells. In general manner, the present invention relates
to the use of an antibody, or one of its derivative compounds or functional fragments,
preferably humanised, and/or of a composition according to the invention n the
preparation of a medicament intended for the prevention or treatment of cancer.

Among the cancers that may be prevented and/or treated, preference is given to
prostate cancer, osteosarcomas, lung cancer, breast cancer, endometrial cancer, colon
cancer, multiple myeloma or ovartan cancer, pancreatic cancer or any other cancer.

Preferably, said cancer is a cancer selected from prostate cancer, lung cancer,
colon cancer, breast cancer and/or pancreatic cancer.

In accordance with yet another aspect, the present invention relates to the use of
the antibody according to the invention in a, preferably in vitro, diagnostic method for

diseases associated with a level of expression of CD151. More especially, the invention,

is directed to an in vitro diagnostic method for diseases having overexpression or
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composition according to the invention in the preparation of a medicament
intended to inhibit the proliferation of tumour cells. In general. manner, the
present invention relates 20 to the use of an antibody, or one of its

derivative compounds or functional fragments, preferably humanised,

and/or of a composition according to the 4dvention in the preparation of a
medicament intended for the prevention or treatment of cancer. Among

the cancers that may be prevented and/or treated, preference is given to
prrmﬂatex@ajmﬁm afteasaioomaprdung cantap, hreast cahcsraé Bﬁiﬂp’]@ﬁﬁﬁWhich the

cer, C |0n 25 ca eloma or ov Ian can ancr
R i e G B et R, BOEReg O placing
frcsmcpmtag&ﬂamﬁplduag:cmaeem@pdm.ﬁabeey dreasdingancercadndiation, it being
pancre tic canc r | cordance with yet ano%%i ﬁ)ect the present

inPaRBIY far 8 s& BETEPRIEEEHy Qo lRRYT the invention in a,

preferabmireya%g; diggnastisseethedifnsd 30idiseased pssoeiatad Withid diagnostic
level of expression of CD 151. More especially, the invention is directed to

arfR o dhEnE-RC ethod for diseases having overexpression or 44

underexprggsigmiidhe & Rhe lopratenstainoiomakioasicrl saRmRlgdin of an
which the abnormal presence of the CD 151 protein is suspected, said

mETHBNeGRRISERM o Mkl bl ot grdar SamRiRing deitiel iR quantifiable
argtllgpgy according to the invention, it being possible for said antibody,

where appropriate, to be labelled. 5 Preferably, said diseases associated

with the C1B1ipreisilabadlad epafiddatido iethveviifberdhaeducgans! fragments
aﬂﬂ@ﬁﬁX 4P %%ﬁ%fu%%@&@%@ﬁ@? tgag@%{%égffﬂﬁt&n which can be
immunoconjugate or antibody labelled in order to obtain a detecta le
andﬁgn@ladmﬁakﬁeamghammb armramlbodlwlab@lm@atcdkdh@ tohthsphatase, o-D-
inventi r their functional frt?gmergf mclude f%rsgxam e antl

re ar?ed) ?o EXy ’im%ﬁ%%sgonol}éa &8 which can b con’ jugate 8I 11‘%r exa‘ﬁ%‘} acetyl-

Wlth(ﬂnmymsalhﬁbaﬁmrmxﬂdaséelqlﬂaigmqﬂmﬁp@ataseh@&asphate dehydrogenase
galacto idase, gose de se,.glucose.amylase,.carbonic a
o oh it 153 H aoor S Bromo-ded

dr,
dmasy ‘s:‘uciy <&y I‘;ﬁog nUEOXISET 0 aorroa TQHIO s gmerda 3 'Fluorescent

coS
ph@lsaha&ardaﬁgtdrb@em@eg&ﬁ@rwﬁh &wn@lﬁﬁbddlssgcbraﬁ]bl@tlﬁx,ncnonai fragments,
d|gOX|g nin or 5-bromo-deoxyuridine. Iuoresce els can also be

HFOTIEE 0 th S RO o P SR AN g SRRGE and s detvatives,

ﬂuorochrome, rhodamine and its derivatives, GFP (Green Fluorescent Protein), dansyl,
umbelliferone etc.. In such conjugates, the antibodies of the invention or their functional
fragments can be prepared by methods known to the person skilled in the art. They can
be bound to the enzymes or fluorescent labels directly or by way of a spacer group or a
linkage group such as a polyaldehyde, e.g. glutaraldehyde, ethylenediaminetetraacetic
acid (EDTA) or diethylenetriaminepentaacetic acid (DPTA), or in the presence of
binding agents such as those mentioned hereinbefore for the therapeutic conjugates.
Conjugates comprising fluorescein-type labels can be prepared by reaction with an
1sothiocyanate.

Other conjugates can also include chemoluminescent labels such as luminol and
dioxetanes, bioluminescent labels such as lhiciferase and luciferin, or also radioactive

. . . A . . . v . 77 . [£33]
labels such as iodine'®, iodine'®, iodine’*®, iodine’’, bromine’, technetium”™™

111 113m 103
=3

. . . . 97 .
, galhum67 galhum“, ruthemum%,,ruthemum , ruthenium
105

, Indium

. . 101 s
ruthenium'®, mercury'”’, mercury®®, rhenium®™, rhenium'®, rhenium

indium

, scandium47,
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according to the invention and include, especially, fluorescein and its

derivatives, fluorochrome, rhodamine and its derivatives, GFP (Green
Fluorescent Protein), dansyl, umbelliferone etc.. In such conjugates, the
antibodies of the invention or their functional 20 fragments can be

prepared by methods known to the persac# skilled in the art. They can be

bound to the enzymes or fluorescent labels directly or by way of a spacer

group or a linkage group such as a polyaldehyde, e.g. glutaraldehyde,
etiyleriedidinelatrancBtt, atid(EDTR) vutietifeteiianepaiiaactifiuorine'®,

acid (DPLA), or in,the presence of binding agents suc hos .
G LU ol B P AR D o RrTatacH Lo Shos it exist for
copRiisinghiivpieserintyne lahalsdas behprepasadyyt raactioReting@fgent such as
isothiocyanate. Other conjugates can also include chemoluminescent

labetd Sud 42 itiminBratenHoketsitBE Bl fiinbsc Rt fabls Bhcrdietements in

lugiferasgiandiingiferinyonrlsaHadioactie nahalssuchiRgiingdingd23|Na by the
iodinel25, iodine'26, iodinel33 bromine77, technetium99m, 30 indium™

indfifsan, Tgiabminsy [ Gamisn e rab Rt ol thenidpgy Nature 194:495] or
ruthenivim 103mdsthemum, %Qét%%{ﬁ% L0 GrRiewIYZ03; ﬁ%ﬂ&@%%m 200) or

rhenium101, rhenium105, seandium 45 tellurium12”, tellurium122m,

telinedriadBRY thesidases adunu st (Hresterictif €218, O trium 199,
iodine™. the mehiods Known 19, heperse r[')isgﬂlQgtmo%a%%%%ge‘?g§héoﬁwention in

binding radioisotopes to the antibodies, either directly or via a chelating .
agbatmephrasoEDTA ved TP ehéngofed fnerdinbeksdicciamgstngsed fopiologically

the fadl Nl 5% RGN AIRR IEEIOre) B otei
e B o H N e e e

W.M. anchGradngicnly FaCli(d 962 platnreil undosferd alsoanittes referring to any
technetium,99M by the technique of Crogkford.et al. (US patent 4 424, .
200y L B Ser OO R S SR, S, especiaty
93}irThevinkethtioreldtest asootaliherusergftamantibodipacc ofdiageto the ‘
inventionﬂoﬂeto the repatiation falg)]edicament intended for the sIRecific

. v ‘L’POl elales. also an 1 vo, AgnOSUC. reace comprising an
targeting alﬁlo%gl alfy Hctive™Co pound at cells expressing o6r pHsing

overghpdesstog:dheeCD bt prioteitiod biolegicallyiaclive-tompdinghisnts, preferably
indesion i s SR Ay SO ol OO i
pratifesation foedhectrapswigionvatiransialinsseiogesesviedhesiivendiothe CD151
relig_toetgiglgg g% eaﬂn in vivo diagnostic reagent comprising an

The invention relates also to a composition in the form of a combination product
or to an anti-CD151/toxin or radioelement conjugate, according to the invention, as a
medicament.

Preferably, to said composition in the form of a combination product or to said
conjugate according to the invention there will be added an excipient and/or a
pharmaceutically acceptable carrier.

In the present description, a pharmaceutically acceptable carrier 1s understood as
referring to a compound or combination of compounds included in a pharmaceutical
composition which does not give rise to secondary reactions and which, for example,
makes it possible to facilitate the administration of the active compound(s), to increase

the life or efficacy thereof in the body, to increase the solubility thereof in solution or to

improve its storage. Such pharmaceutically acceptable carriers are well-known and will
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antibody according to the invention, or one of its functional fragments,

preferably labelled, especially radiolabelled, and to its use in medical

imaging, especially in the detection of cancer associated with the

expression or overexpression of the CD151 protein by a cell. 20 The

invention relates also to a composition in4fe form of a combination

product or to an anti-CD151/toxin or radioelement conjugate, according to

the invention, as a medicament. Preferably, to said composition in the

fobn ed-peambinatigrBadygctied th said aeonugdp arsowingdaihge and mode of
inventjon there will be added an_excipient and/or a 25 pharmaceutically

ac PRt an Rirt b SHeCH el HeSRRBHBH A pharmaceutically

acceptabye-caHiey, i sdersionshas Wefer NG R RERMBOUNG Kmic route, especially
combination of compounds included in a pharmaceutical composition

WIS RS IO JRAEGHSY 1B SEEEESP e dHbrACHRE ViRt ersP B MpRg beutaneous
makas ibPessilein fﬁfﬂ{g?‘m&;@ﬁgﬁ}‘%ﬁ”@ﬁ@Q&ﬁﬂ&@iﬁ_&ﬂ%mprisﬁn the antibodies
compound($), to increase 30 the life or efficacy thereof in the body, to

inéesasking dosBia bty tHerebiih bsoRdiorisictedinip roplund Y ovhgecssifaly staggered
phargpageutically acceptable carriers are well-known and will 46 be

adapted by the person skilled in the art as a function of the nature and

mode of lagnipisraaioncoicthefl suledrédrattive doaggousti(s)sRredesalbtye forms can
thgse, GRmAGUD gtéc%%ﬁi 1@% R)dgﬁl{éﬁﬁe%?gepéﬂ? g%%% TR S ueRRRS! ?H%s@giishing a

intravenous route, intramuscular, intradermic, intraperitoneal o
subcatdngowmBno e, o phyctiiesordl router Murmplefdrablge the bodyweight of the

C‘(}BH 9PN COmBISY ;‘?%r?{‘et%b%%%%;%%% iy éﬁe‘?&é%ﬁ%&?ﬁf"%ﬂ@ Batment and
administered on a plurality of occasions staggered over time. Their
optimscoidesdfcatnemisitatioh, dosage regimens and galenic forms can

be deterclniiiréed accordin%1 criteriacggqerally Eaken int? consideration in

t .
establishing é“‘i%?%ﬁﬁa% & fredthient 1or-a Baﬁéentussﬁc a%l,lfgfl té %rﬁ’plcér, onc of its

thésagéoasnibedyweight of tihe patpntitbe séverihedichiscor Hategdaerlr specifically
condition, the tolerabjlity of the treatment and the secondary effects .
o <ABEEA CIHSHOURASH Yo CBO AREbA I SRS e B ERETRIORPEGD 151
one of itOfluctitnaktagmentsdn dheapreparaiionef amedieameant emerge in the
intended for _?pecifically . . . .

remainder of the description with the Examples and Figures, for which the legends are

given hereinbelow.

LEGENDS FOR FIGURES

Figure 1 shows the nucleotide and protein sequences of the CD151 protein, on
which sequences there are shown the EC1 and EC2 loops.

Figure 2 is a diagram illustrating the structure of the tetraspanins, to which the
CD151 protein belongs, and very especially the two extracellular loops EC1 and EC2.

Figure 3 shows the respective heavy chain and light chain sequences of antibody
203B6 according to the invention. The CDRs defined according to the IMGT system are
shown underlined and in bold whereas the CDRs defined according to Kabat are shown
in boxes.

Figure 4 shows the respective heavy chain and light chain sequences of antibody

205HS according to the invention. The CDRs defined according to the IMGT system are
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15 targeting a biologically active compound at cells expressing or
overexpressing CD151. Other characteristics and advantages of the
invention will emerge in the remainder of the description with the
Examples and Figures, for which the legends are given hereinbelow. 20
LEGENDS FOR FIGURES Figure 1 shows the nucleotide and protein
sequences of the CD151 protein, on which sequences there are shown
the ECIl and EC2 loops. Figure 2 is a diagram illustrating the structure of

thehtatrasnaeﬂnﬁedcamﬁﬁrbéh@ WL ad theatEIR betdhigd, aodrdaty espabiallyc shown
o extracellular loops ECI and EC2. 25 Figure 3 shows the respective
Ehain and light chain sequences of antibody 203B6 according to

the inverttigirehehGRREdRipediastrelingHiathadNicht systes@iences of antibody
shown underlined and in bold whereas the CDRs defined accordin

Kabdf ARFSHOS thiBexeetigid be sk drbnekpead glﬁé%mﬁéw system are

angldightichrin seOMenNEesAf antihesdy B3 Q2% B areosdinaitadhe Kabat are shown
invention. The CDRs defined according to the IMGT system are 47

sH8WRXsAderlined and in bold whereas the CDRs defined according to

Kabat arg; B%V@Wsﬂﬂxpsoﬁ%src's:&lé{ﬁf@ﬁl@yv&ﬁ]ﬁ 5@39%{\@&%«%@% of antibody
and ht chain sequences of antibody 211F3 according to the invention.

Recefinedoadeoming it MO R sgstarpdarec sdng intmBdfiheystem are
a%é%ﬁ%%%ﬁé%%@ﬁ GRS HENeHR¢eriNG £245aRaL AR SROWALI are shown

boxes. Figure 6 shows the respective heavy chain and light chain
sagjhsrges of antibody 214B2 according to the invention. The CDRs

defined gagordingohe IMGT, YSlemare. Apup ypderined apdinfoldy pasents

whereas t eCDRs efined accor ngt at are shown 10 in boxes.
Fig@ﬁ@@?gb\fﬂﬁlilpnssta‘te thecexpreskihtof thaGhEs mcsl'eldwle)ﬁ mpauv@ntglt and for

suff ostate cancer. Each tter.corre
%[ 81'!?'][ apé?h p%tlent 1%1’1‘08 é% %O ﬂl nompcl) tlS e d%f a}gé{n? tumour and

patlen per pane correspon & normal
tisthad conja pemtltootives pomisup aneltithe lovwstpanel corresponds to the

tumour “ﬁsu? 385@ b age h%&%&%&%@& SRS TIPS O MR SRA A patients suffering
molecule iR | patlen s'sufterin

from lung cancer. Each letter comesponds to study of one patient and for each patient the
upper panel corresponds to the normal tissue adjacent to the tumour and the lower panel
corresponds to the tumour tissue.

Figure 9 shows the analysis, by flow cytometry, of the recognition of CD151 by
the murine antibody 203B6 on the surface of NIH 3T3-CD151, PC3 and A549 cells.

Figure 10 shows the analysis, by flow cytometry, of the recognition of CD151 by
the murine antibody 205HS8 on the surface of NIH 3T3-CD151, PC3 and A549 cells.

Figure 11 shows the analysis, by flow cytometry, of the recognition of CD151 by
the murine antibody 211F3 on the surface of NIH 3T3-CD151, PC3 and A549 cells.

Figure 12 shows the analysis, by flow cytometry, of the recognition of CD151 by
the murine antibody 214B2 on the surface of NIH 3T3-CD151, PC3 and A549 cells.

Figure 13 shows the results of evaluation of the specificity of antibodies 203B6,
205H8, 211F3 and 214B2 by Western blot.

Figure 14 illustrates the anti-tumour activity of anti-CD151 monoclonal
antibodies in the PC3 prostate tumour xenograft model. The PC3 cells were grafted into

Swiss Nude mice (n=06) by the subcutaneous route. Five days after grafting of the cells,
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from lung cancer. Each letter corresponds to study of one patient and for

each patient the upper panel corresponds to the normal tissue adjacent to

the tumour and the lower panel corresponds to the tumour tissue. Figure

9 shows the analysis, by flow cytometry, of the recognition of CD151 by

20 the murine antibody 203B6 on the surdd&ce ofNIH 3T3-CD151, PC3 and

A549 cells. Figure 10 shows the analysis, by flow eytometry, of the

recognition of CD 151 by the murine antibody 205H8 on the surface ofNIH
3TiBeCRIdbAcPICS BnchdAbgIreels a Biglicagkldsbowitheanalysist the Aawbody under
cytometry, of the recognition of CD 151 by the murine antibody 211F3 on |
SR AR S SN SR S KA ERSE A T SERb et antibody.
the analiysier ByIHRW isiameinebihad eseanitianof bl e thickness.
murine antibody 214B2 on the surface ofNIH 3T3-CD151, PC3 and A549

cells. Figi#re 3 SHbosthleraatlisiorévhtuatibirermelshtcmdy kB2 radiolabelled
angihndiss03BY, %@*&?%&m@&%@%ﬁ ReVesiemaial. FiQWe téresis under

illustrates the anti-tumour activitil of anti 51 monoclonal 30 antibodies

in \BIE0S graditinasanddly) Xerp gt oakcTae e dunewessaghaited
into SWi%%l}ﬁlédl% mi‘a?n%@}@sm&ﬁ&m&@%%%ﬂ‘%%@éfﬁ%@%@ al8R¢6 antibody

grafting of the cells, 48 the mice receive, by the i.p. route, a challenge

ddsePoi2oailymstisnatatienaptitisogi inide caesenb b wed byriwe with (A) Saturation
administiati SSBE&M‘A?%I%E&‘ dose of 1 mg/mouse of that antibody. The

tumour volume is determined by the formula 7r/6 x length x width x
thicknesgifigrild 1Busheiws tvestndtysighsf fixengntibbdiesiR08B6lahd14B2 antibody

2]64%%?' labelled 5 with iodine 125, .with utoradiography afte .
SRR SR B A AR RS s sworaton

bycnmeteouldB siénsecthrdmpiatography. Figure 16 illustrates the study of the

fixing of the radij I%{b’elled 03B6 antibody to ells..Determination, of .
the i) BUna S LAt SIS WATEAT SER L or KU g B e fanctons,

Scaiithary Hilotld Qdggueridd dldsPardtier atutyodthefodngodktheonin).

radiolab leid 2 B%ﬁ?tibody o PC celrlé' Eg ermi%a(%on oft&eqafﬁni%/ Wi

constant aE&quilibF Witk EAieeal AR RlpveAaHao 5SS R HTEE, growth, 7

Figuee d8nahbws4hesgifect of the anti-CD151 antibodies on platelet

functions,, with (A) Platelet aggregation and (B), Platelet activation

(release }éilgélé? g%}msltrates tlgegp%%notype A) gnzi differentiation markers B) of THP-1
cells cultured in the absence or presence of PMA. C) Effect of anti-CD151 antibodies
(214B2 and 203B6) on the secretion of TNF by THP-1 celis cultured in the absence or
presence of PMA. The antibody 9G4 is used as isotype control and LPS as positive
activation control.

Figure 21 shows the effect of the antibodies 241B2 and 203B6 on antigen

presentation. A) polyclonal proliferation control, B) antigen-specific proliferation.

EXAMPLES

Example 1: Study of expression of the CD151 molecule

The expression of the CD151 protein was researched by immunohistochemistry
(IHC) 1 samples of human tissues obtaimmed from patients suffering from prostate
cancers or lung cancer. For these patients, slides of normal tissues adjacent to the
tumour were available and were therefore included in order to calibrate the level of

expression in the tumour tissues versus normal tissues.
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15 Figure 19 shows the effect of anti-CD151 antibodies on the tumour

growth, in vivo, of NCI-H441 cells. Figure 20 illustrates the phenotype A)

and differentiation markers B) of THP-1 cells cultured in the absence or
presence of PMA. C) Effect of anti-CD151 antibodies (214B2 and 203B6)

on the secretion of TNF by THP-1 cells céftured in the absence or 20

presence of PMA. The antibody 9G4 is used as isotype control and. LPS

as positive activation control. Figure 21 shows the effect of the antibodies

241B2 and:203R6cqpcainiigen qresentaiion afdipblyaioad pfaliferdiione array” type

control, B) antigen-spegific proliferation. 25 EXAMPLES Example 1: Stud .
o B L O B G e HE T ESABTORB ST (TR B i the aid
prefein waseseaschedbydmmunghisteshanaisinyold ) ipsanoples Df This step is
human tissues obtained from patients suffering from prostate cancers. or

U Ry ot RS TaKRIST SRICETIPHDRAEI TS M dPEBALE e gpsections

tumAWoNeksh 3 ailalie angkyrigdheratoneinetugeghivomdai e sapidtenon-specific
the level of expression in the tumour tissues versus normal tissues.

49
Foftaiesdherpenifhiy csireidiaymoaidbr SibkesbltabviriesuEehriay125-UB)

ty&ﬁ@%&%@-i@%i@@ %E%ﬁﬁ@%t%ﬁ@ﬂgﬁ%r%m&ﬁﬁ@éﬁ{m & antibody
30C with the aid of an enzg/matlc solution containing pepsin (Labvision

refSﬂpt@@@ﬂ@@éy!%ié%i b%e%ﬂb\?\/@%ﬁﬁf@@}ﬁf_éﬁi%rﬁé\ﬁa%@l: A murine IgG1
endagBROLSBIOLRRSS by iagubstiRRabie RECTaNp fin & SAIOROT negative
hydrogen peroxide (Sigma) 0.3% in. water. Saturation of the non-specific ‘
sitsepsitherfdaoitbbtahiizesougbrepu it acviBioek (sasviidimyisfon Dual Link
TA-125- and.Jahelling i ied outpisin rciall ilahl ‘
oL T JHY I bR B the DAB
carrenidasiosubsBemis. 38 Fibinen gBkdSotypwcomtrol antibody

(DakoCytamation, Ref. X0931) is.used as a negative 10 experi tal .
control LIl A e P E SN AR IR, doveloping
viguadisttiomeysteaxf Dako@ytepration; REThK40B L) anthihestefdlencerakxpression

T e -
pr@ﬁaﬁéﬁtwm_anmnxmﬂ kit ioVier exypré skioneattpe LL D Bl ehofabulendiislial cells, the
Ovc%rr?égprgg 1'151)gn normal prostatic tissues do not express CD151 or express it only a little
and that, where it is expressed, it seems to be limited to glandular type structures.
Patient E exhibits an example of a tumour not expressing CD151.
In the case of the lung cancer (Figure 8), moderate (patient A) to marked (patient
B) expression is observed in certain cells of normal pulmonary tissue. However, the
tumour tissue exhibits a very high density of heavily labelled cells (patients A and B).

Patient C exhibits an example of a tumour not expressing CD151.

Example 2: Generation and selection of the antibodies

BALB/c mice were immunised by the subcutaneous route using 20x10° NIH 373
cells expressing human CDI151 on their surface, those cells having been generated by
transfection with the CD151 gene. The first immunisation was carried out in the
presence of Freund's complete adjuvant, and the next 2 in the presence of Freund's
incomplete adjuvant. Three days before fusion, a final booster injection of 10x10°

NIH 3T3-CD151 cells was carried out by the intraperitoneal route. Mouse spleen cells
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15 may be very significant for 20% of the patients studied (patients A and

C) or moderate (patients A and D). It is to-be noted that, except at the

level of the endothelial cells, the corresponding normal prostatic tissues

do not express CD151 or express it only a little and that, where it is

expressed, it seems to be limited to glandfilar type structures. Patient E

exhibits an example of a tumour not expressing CD 151. 20 In the case of

the lung cancer (Figure 8), moderate (patient A) to marked (patient B)
expeasshen iSiobbaonv&d et pbinmeetieont nariisalrpalmonacy fisbusing conventional
However, the tumouyr. ti exhibits.a very high density of heavily
SR S A BT ERNEE excibits an pxample of

tumour ribhexipiesding €ixdbd 1126 fhxampie2atie ieratiba land seteetiarudfing from

the antibodies BALB/c mice were immunised by the subcutaneous route

S SRR Rl AR FRETAG FR s TS (B FRPLipAL S race Tuar
thass calls baving J1epn gerseraiad by transfpaiioniwithiibeCRebafgReBuman PC3
The first immunisation was _carried out in the presence of Freund's

cafsidte SRERAHmANT b ™ SiaSHresence of Freund's 30

incomplatgragisvanis Ahres-aaysheiarafusiensiadiaathoosigsinactionof with the
10x106_NIH 3T3-CD151 cells was carried out by the intraperitoneal route.
MBiFeE B sre ShladRomBRTiled HeSB 2D IR iiofrshins i P BS, the

ra_%l@_af afd %&t@@%ﬁﬂ@.@% é%ﬁiiﬂi%dﬁ@tﬁ@ﬁ%ﬁimb%thiﬁh@% 37°C and then
Milstein. The antibodies secreted into the supernatants from the

hytrithsehagaasittfigifom T Ribrifrwars s stieeReig s Meifwipd without

to JeeRanigaefesombinant Sxtrasetulan S.qaR BC2rRfE B 4R BYmobilised EC2
ELISA, and CD 151 expressed on the surface of the human PC3 prostate

canepr atmétirding by fiodreytiomenstrbpthe IS AeDBdest sritsizais goat anti-
SRSl @;&g&%@%ﬁé&w DG JPEARDIBANE SXUACANIAr 0RRFGS7°C) and
at5 g/ml BS. After washinig with PBS, the wells are saturated with

0.8%ngeldtinasgleniordinP BSfone HOMMBt 3nCramentiemad Washeoligairt ambient

with PBS. The hybrid culture : re-eval withou .
e A A S PSSR AU e i
imteabiig€DE G2ninepatetdeteoted by successive incubation with a

PO ags S BB S 104 NP SRS T i
pérghidiase:supsinate(fEME, ddterCnm /Rt alinyteyatsinbieniiuced into the
wells. After incubation for 20 minutes at +4°C followed by washing, an Alexa488-
labelled goat anti-mouse IgG polyclonal antibody (Molecular Probes, dilution to 1/500)
is added. The fluorescence intensity (MFI) is determined with the aid of a
cytofluorimeter after further incubation for 20 minutes at +4°C.
At the end of that screening, the following 4 hybridomas were selected (selection
criteria: OD > 0.5 for the ELISA and MFI > 50 for the flow cytometry): 203B6, 205HS,
211F3 and 214B2. The results obtained for those 4 hybridomas are presented in Table 4

below:
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13

15 temperature). The reaction is stopped by addition of 1M sulfuric acid
and the optical density (OD) is measured at 450 nm. The flow cytometry
analyses are carried out on 96-well plates. The undiluted hybridoma
supernatants are added to 100000 PC3 cells previously introduced into
the wells. After incubation for 20 minute$ at +4C followed by washing, an
Alexa488 20 labelled goat anti-mouse 1gG polyclonal antibody (Molecular
Probes, dilution to 1/500) is added. The fluorescence intensity (MFI) is
determined with the aid of a cytofluorifieierqfter further incubation for 20
minutes at +4C. At the end of that screening, the following 4 hybridomas
were selected (selection criteria: OD > 0.5 for the ELISA and MFI > 50 for
the flow cytometry): 203B6, 205H8E[28 211F3 and P14B2:kbgisasylts 3)
obtained fof ¥ By bridomas are pyesented in Table 4 belonpl
Table 4 igdoma ELISA Cytometiy(RC3) OD 450mn MK 2@386 1.130
975 205H8 0.649 595 211F3.0.959 93621482 0.684 1004 After
cloning, 2@k of each selected hybfitfbma was amplified. Thed¥dtypes
of 5 the iﬁg,dies produced were gegggmined for epch culture 43 -
supernatant using a murine antibody isotyping kit (SBA elonotyping
system, SddBizrn Biotech), and thef.fitval characterisation wasd ¢#ried
out by EHSA{extracetiutartoopEC2)and-by-flow—Cytometry-on-the
marine line NIH 3T3 and the stable transfectant NIH 3T3-CD151, and
then on Aureaciduimgur tlves of hanl cdnced AGAY] prastatesearitderdDUidotypes of
ang pangreatic 10 cancer BXPS%S under the conditions reviouslty ) :
cEETBRHOHE BB oo RAORFrTh ok e e o @ morine
toghodyfasdhe ikl $A a®H A0 dentg/pihfosibr oV oayiemeByRORlySes. then final

The results obtained are presented in_Table 5 below; Tabl? 5 15
characterisation was carried out by ELISA (extracellular loop EC2) and by flow

cytometry on the murine line NIH 373 and the stable transfectant NIH 3T3-CD151, and
then on human tumour lines of lung cancer A549, prostate cancer DU145 and pancreatic
- cancer BXxPC3 under the conditions previously described. The antibody concentration of
the supernatants was adjusted to 5 pg/ml for the ELISA and to 10 ng/ml for the flow

cytometry analyses. The results obtained are presented in Table 5 below:

Table 5
amiconst| || ELISA S
antibody 450nm | NIH3T3 Négﬁf A549 | DU145 | BxPC3
203B6 cl1A |1gGI K| 2218 16 540 675 860 768
205HS ol1A |1gG3 K| 1.842 16 332 388 584 350
JT1E3 ollA |1eGLK | 2301 16 556 481 524 536
214B2 cllA |1eG1 K| 2.477 16 748 820 | 1332 | 849

Figures 9, 10, 11 and 12 show the recognition profiles for the NIH 3T3-CD151,
PC3 and A549 cells, by flow cytometry, which are obtained for the antibodies 203B6,
205HS8, 211F3 and 214B2. These profiles are comparable to those obtained with the
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ELISA Flow cytometry Anti-CD 151 MFI antibody Isotype OD at NIH3T3
450nm NIH3T3 CD151 A549 DU145 BxPC3 203B6cilA 1gGIK 2.218 16
540 675 860 768 205H8 cllA IgG3 K 1.842 16 332 388 584 350 211F3
c11A1gG1 K 2.301 16 556 481 524 536 214B2 c11A IgGI K 2.477 16 748
820 1332 849 Figures 9, 10, 11 and 12 sfidw the recognition profiles for
the NIH 3T3-CD151, PC3 and A549 cells, by flow cytometry, which are
obtained for the antibodies 203B6, 205H8, 211F3 and 214B2. These
praﬁiiia@]aﬁé camiparhbi®16 (AGSe(OhRINedAF)tartt e &romntE Dikbdpecificity of these
antlb 0-6 @iﬁ CRL-2696) and demonstrate the specificity of these
@’8}% S EH 13T, The hybridomas were then deposited at the

CNCM Guliektionddiationalecdehe UHaSHEe Mi@i@m&fjﬂ&meﬁllmmaﬁonale de
P ur, 25 Rue du Docteur Roux, 75724 PARIS 5 Cedex 15. Exampl

m&?ﬁy MG BT R RS U TREIRP o & BB SB S SR A q §734 PARIS
ar[gtggé;éBg antibodies was evaluated by Western blot. 10 The EC2 loop
of CD151 was cloned into the vector pET22b for expression in soluble
form in the periplasm of Escherichia coli. The protein that is produced

includes paainneeids, 13 iy 4t @k e peaay CD151 peptide sequence
to which there'is added a Po g His tail at the C-terminal gosmon in order

to facilitat@tehHatisnofrihe PrBfhamt-ECHFBrendin MBS puiiediasyvas evaluated

n’qub%%gq gigtal affinity chromatography 15 (IMAC) on a Chelating
Sepharose HP support (GE Healthcare). Increasing amounts of the

recombindt &1 BriE e @Rjteinas 2lopethin® ghearrtor mELY e dinyaamgssion in
(1016080039, 8:0L ?éﬂ}% Qﬁeﬁ?%s‘é’ﬁéﬁcﬂ aced; oma & % Qg‘i tﬁ&fﬂaé%%%&%l includes
ro itions

(BioRad). Atter elec oresis (non-reductive condi e proteins
wereitkaadferidd sniad hmfdbellumm e hiraepad T traws fer wigchbharets added a

W%rq %8 g]%ym%tedd%nﬁma uﬂgé?tgo O3B0 aPHS AR ngu%%éatlon The

ant
recombmant EC2 protein was purified by immobilised metal affinity chromatography

(IMAC) on a Chelating Sepharose HP support (GE Healthcare).

Increasing amounts of the recombinant CD151 EC2 protein (1, 2, 4 and 8 ng)}
and of HT-29 cell lysate (10, 20 and 50 pg of total proteins) were placed on a 4-12%
acrylamide gel (BioRad). After electrophoresis {non-reductive conditions), the proteins
were transferred onto nitrocellulose membranes. The transfer membranes were then
incubated with the purified 203B6, 205HS, 211F3 and 214B2 antibodies (0.5 pg/ml) and
then with a rabbit anti-mouse Ig polyclonal antibody coupled to peroxidase (GE
Healtheare) before visualisation by chemoluminescence.

The 203B6, 205H8, 211F3 and 214B2 antibodies recognise the complete CD151
protein and the recombinant EC2 loop by Western blot (Figure 13). The antibody 205H8
has less reactivity for the complete CD151 protein under the conditions of analysis.
Compared to the signal observed for the antibodies 203B6, 211F3 and 214B2, the signal
obtained for the antibody 205H8 is found to be weaker. This difference is not observed

for recognition of the recombinant EC2 protein. -

Example 4: Anti-tumour activity of anti-CD151 antibodies in the PC3

xencgraft model
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then with a rabbit anti-mouse Ig polyclonal antibody coupled to peroxidase
(GE Healthcare) before visualisation by chemoluminescence. The 203B6,
205H8, 211F3 and 214B2 antibodies recognise the complete CD151
protein and the recombinant EC2 loop by Western blot (Figure 13). The
antibody 205H8 25 has less reactivity fofthe complete CD151 protein
under the conditions of analysis. Compared to the signal observed for the
antibodies 203B6, 211 F3 and 214B2, the signal obtained for the antibody
205H8 isiatmthiadenediakér. This difference is not observed for

recognition of the recombi EC2 protein. 3Q Example 4: Anti-tumour

etivty of BNEHCHIP T Sh oAb TR Co BRI ORI MERBHpanccr by
andenethgusiiarick absenedre R4 Sl pyerexpessiancty tiriedr iksuesiuation of
of prostate cancgéby means of immunohi.stochemistry on a hum

tisSE Ghhy SEHEY H5E VAo R OF ERERBTsE U RTodTE 'W%Fg%@ed- The PC3

progtate eangrireaihxeaegialionasmlanecthe BetReSSHNE IBBOC and cultured in
androgen-independent prostate line obtained from ATCC and cultured in

FI2R BRI n¢HROYEs BoraBratigHOBcotkMBnGniferi RihgtiBi#gomdo, 1 0% FCS
FERvIRNEOgBH&aRANT0R ) cTRecaHS R vidgd SWerHRYS Oefarest \at they are

graft so that they are in the exponential growth phase. Five million PC3
calisthe e peitin ek ghatte dbrrenhanBeR-ot niate diwidaneigdy grafted onto

mige.Five. gy AR RN LNE; B MALHRGS AR-86% MEARHRL: volumes
the mice are randomised so as to form groups that are not statistically o
diﬁ@réﬁ??@%ﬁ@dth@qréaﬂ%éfﬁ r@sfﬂarm%ﬁ Esitjebion glarhdiRéige aselatistically
of 2ama.0f antinpdynermeyse . Fhe apimalsashenreaieddiiceitse of 2 me of
week with a dose of 1 mg of antibody per mouse and the tumours are

meaisordy pwicecasweEke Thavalimalshehtheatednivot g rovpdrevgivenlass of 1 mg of

injecti fPBS. Th I lculated. 15 [
oAU TEAuth & i P S B SRR T Sl or ne

eachtwiegsurprasnigisinga NigaciWwhisheBR8st TReduiteuFheotesuitsare calculated
presented in Figure 14 show that t eantiip di sng%%éZ 4B2 and . . .
5 L SR S TBAH AN B Yo F POt I hob o e e sgried o
calis eddienzQ antibeyud0fHS\iaiilsihaing andnhibitor, shows more
modest anti-t}Jmour activity in
Results
The results presented in Figure 14 show that the antibodies 203B6, 214B2 and
211F3 exhibit significant inhibition of the tumour growth in vivo of the PC3 cells. The
antibody 205H8, whilst being an inhibitor, shows more modest anti-tumour activity in

this model.

Example 5: Study of the fixing of anti-CD 151 antibodies to PC3 cells

The anti-CD151 antibodies 203B6 and 214B2 were first labelled with iodine 125
by the method using chloramine T. After labelling, the antibodies were purified by
molecular-sieve chromatography on a PD-10 column (GE Healthcare) in order to
remove the free iodine 125. The radiochemical purity of the radiolabelled antibodies
was determined, after purification, by silica thin-layer chromatography, analytical
molecular-sieve chromatography on a Superdex 200 column (GE Healthcare) and by
autoradiography after SDS-PAGE electrophoresis. Figure 15 shows that the heavy
chains (~50 kDa) and light chains (~25 kDa) of the 2 antibodies are labelled in
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this model. Example 5: Study of the fixing of anti-CD151 antibodies to

PC3 cells The anti-CD 151 antibodies 203B6 and 214B2 were first -

labelled with iodine 125 25 by the method using chloramine T. After

labelling, the antibodies were purified by molecular-sieve chromatography

on a PD-10 column (GE Healthcare) in ofder to remove the free iodine

125. The radiochemical purity of the radiolabelled antibodies was

determined, after purification, by silica thin-layer chromatography,
anajyticddnmateckiafi Sisyerchconfatographysenca Sfifrecdiexdiz0Q tohftanpurification

(G althcare) apd by 30 autpradiogra fter SDS-PAGE . .
RSP TTE A e AR HELER, AR o0 Kol sined using o
ligkirahainss2h [Wal)ebtha2:.antitgn]ipsiareiabetied in 54 equivalent

manner (15A) and confirms the absence of free iQdin 5 afte v
purification®( ﬁ%e?h%lgaéfaﬂc@afﬂﬁmﬂfﬁe?'dﬁ ot HED afboRIdB futibodis
deteimiaed dsingaigamprnascoytiter (WialipsedVizare 1480 - Reskibllated in Table 6
Elmer). The physico-chemical characteristics of the 203B6 and 214B2
arltBEEE oY radiolabelled with iodine 125 - [1211] -203B6 and
[1251]-214B2 - are collated in Table 6 hereinbelow: Table 6 Antibody
[1251]-203B6 ['2511-214B2 Labelling efficiency (%) 85.5 78.1 Specific
activity (mCi/mg) 10.6 12.7 Radiocher&%aﬁ&rity (%) 99.7 99.5 Atoms of
iodine / antibody 0.73 0.87 10 The affinity of the 2 radiolabelled antibodies
for their CD 151 target on the cell surface was then measured for PC3

prostate cancer cAMibPRE dissociation conBfaHt38B6f thel antibodied ME2
determipe 19%’&@%91{@'{% of ScatchardThe RG 3 Tetts (T x 106 Tl 50
i .

pl of PBS er contdining 0.5 % BSA) were incubated in the presence of
15 incPeaditfprebribeifativgs of the radiolabelléd-@ntibodies betweén-6
ng/m RAE KGN plRalUEINE, Tor 1T hour at 4C ginal volume: 150 1). gafter
incubation,-the total radioactivity-assgciated-with-the-cells {(fixed
radiolabeMe d'dRtBeAg e measured using %73 0.87

The affinity of the 2 radiolabelled antibodies for their CD151 target on the cell
surface was then measured for PC3 prostate cancer cells. The dissociation constant Kp
of the antibodies was determined by the method of Scatchard. The PC3 cells (1 x 10°
cells / 50 ul of PBS buffer containing 0.5 % BSA) were incubated in the presence of
increasing concentrations of the radiolabelled antibodies between 6 ng/ml and 27 pg/ml,
inclusive, for 1 hour at 4°C (final volume: 150 pl). After incubation, the total
radioactivity associated with the cells (fixed radiolabelled antibody) was measured using
a gamma counter. The non-specific fixing was determined, for each concentration
tested, in the presence of an excess of non-radiolabelled antibody (x 100). The specific
fixing 18 calculated by subtracting the non-specific radioactivity from the total
radioactivity. The saturation curves are shown in Figures 16A and 17A for the
antibodies ['1]-203B6 and ['*I]-214B2, respectively. The Scatchard curves obtained
(Figures 16B and 17B) afier processing of the data using Prism software allow the
dissociation constant Kp, of the 2 antibodies (slope = - 1/Kp) to be determined:

- 203B6 Kp= 12.85 +0.99nM
- 21482 Kp= 638 +045nM
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a gamma counter. The non-specific fixing was determined, for each
concentration tested, in the presence of an excess of non-radiolabelled
antibody (x 100). The specific 20 fixing is calculated by subtracting the
non-specific radioactivity from the total radioactivity. The saturation
curves are shown in Figures 16A and 17Aor the antibodies
[1251]-203B6 and [1251]-214B2, respectively. The Scatchard curves
obtained (Figures 16B and 17B) after processing of the data using Prism
software Bilawihes :difaciafidiee corts@Mt K Daodt thed2eantinddie e { Skopd ions

1/KD) to be determined: 25.- 203B6 KD.=,12.,85 .0.99 -.214B2 KD =
.55 1 0 A4S EEIot 5,8 e T, LIRS R Bl Sdpaindion process, for
platelepiunatiensoigoregatianiia lbsisic. fihctiphcabplaietets wetireabiloptbceded by

coagulation pracess, for example in response to a vascular lesjion. This, .
ST (06 IALFLT R By nGHORES Bf HEPRRIEIA ALl surface
inyalvesexnesuse aicedaitmpyoteins.an deeiususiantied amndiseqretianofand dense
the contents of their tsttﬁ%rea e granules (alpha granules and dense

f

grERREF 1 VIARTo? et eB18h 18 @S&BF&%%‘E&%H“ Hriebdfdoschnick and
(Craskhwickoand, JasksRBy 2094d MinjeRe vy Mesh dCiem), 7ihk236r4244), 4R8-CD151

effect of anti-CD151 antibodies on platelet functions was evaluated in )
vitBHPORGpRIEIAGL FEg ST P Sravalfonitekte o1eringr RIS Agaregation and
blgeghsampiegsvere taken from fasting donors using trisodium citrate as
anticoagulation agent. Centrifuging at 100 g for 10 minutes at 20C makes

it possibl@tatabreipldisied-nempRisier(paey, inieréstipaterirpasing trisodium
p'léﬁf??e (RRE) B 01A0R MM ENHHAIDS 2LEI0R 8 10 10 UAUIES.Ab8%E makes it

Platelet aggregation was m_easurecg in.the PRP ofglo donors, after .
ad]gsifﬁ@ntqmst@@@@@agﬂ@ﬁemlg/mmzaa&%mjn@w&s Blsiglstpmsaipiasma (PPP) is
(magiicalian %ﬁ@ﬁd{gﬂ%@nﬁ@@%@wm SRS 3 20PEPBALIR CoofDfition was
measurement duration was 5 minuates for thrombin and ADP (positive
contwigledrio 15 RRTUSS fotaheramibodidsstestatiiPIafs100 ativktismmwasaccording

measured.in .the PP . Qnors, Asurin ecreti f
T B AR MBS HIER RR  g  500 o
detéttion ithexeffectrotthelantibadiesson plateles 2@ futhctimbsnwaisl ADP (positive

SIS Aope T aioh oL iR, SO RS, e

asipoBRFeT 10 donors, by measuring the secretion of serotonin (5-hydroxytryptamine or
5-HT) using HPLC with fluorimetric detection. The effect of the antibodies on platelet
functions was determined for a concentration of 10 ug/ml. Several control antibodies
were used: PM6/248 (anti-CD41, integrin oyp) and 14A2.H1 (anti-CD151) as positive
control antibodies, and 9G4 as isotype control (IgGt).

The platelet aggregation caused by the various compounds tested is assessed for
each donor as a percentage of the aggregation caused by thrombin, which is taken as
reference (100 %). Figure 18A shows the mean aggregation values obtained for each
compound tested. ADP and the antibody PM6/248, agents which have a causative effect
but which are less potent than thrombin, bring about comparable aggregation, 30.1
10.5 % and 47.6 £ 12.7 %, respectively. The variations in the values obtained are
routinely observed in haemostasis and result from the inter-individual variability. As
expected, the 9G4 antibody does not cause platelet aggregation: this antibody allows a

detection threshold (5nM) to be defined. The aggregation caused by the anti-CD151
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control antibodies, and 9G4 as isotype control (IgGi). The platelet

aggregation caused by the various compounds tested is assessed for

each donor as a percentage of the aggregation caused by thrombin, which

is taken as 25 reference (100 %). Figure 18A shows the mean

aggregation values obtained for each coAfpound tested. ADP and the

antibody PM6/248, agents which have a causative effect but which are

less potent than thrombin, bring about comparable aggregation, 30.1

1% dins 00886 BA7 6 BRspéctivelyoldnd v iatiof$dncipeatatals is relatively low

ﬁ%bti%\slgéun %ea;n%s’)%ga%lg)éa E%}é%%"é% ]Hlorspe tﬁlae‘r(gjttibodies is less

obta(!inc d gre tﬁgu jcheI‘}z
infeiRaNid0 Al VARSI expect e y does n

catise hlatefehagoegbiinibdtisianiorddy allows a detection threshold

(5nM) to he defined, The aggregation caysed by the anti-CD151 56 o
antiboddS B AT 1 AETIE8 1905k e AT eRgelgts (m M)
relatiyelyleunanefaasedddhe dstpoiandhsesiaolthd Re dggmegdtion for this test of
caused by these 2 antibodies js less, than that of the con%wrﬁl antibody

1489051 2pfGARO™ 85 SABWAERL B FaGa RASERYG NI Feléis 8RRy Iy does not
theaplatelpieitn Mvyafidh thedReesanea i@ NaHOUs GAMPAURASIaier release of

The results obtained for this test of platelet activation are comparable to

théetaaEcriedrdovEierHacyn antBepddeieatsd assssimtafopresence of ADP,

aqglivefionswhereastr pmbinbiings apout g NerysnaNieshdeleast Plrespectively) but
serotonin (430nM). The amounts of serotonin released are less in the

prsencerBpRDs coniay 2Assndons RICI PRAIallibe BT BANElcase caused Dy
34 M and)d 3 PoMivaarecaly) ut B f1esecompayRds Candeihe mean values

classed as platelet activators. The serotonin release caused by the
arfieieDiEH dntibbelie s 208Beasd 2 48D 8 derp [BReiniearer-thiespsetyely. than the

valyes SETVIRIION PSR 2 WHLPUIRRAYE 2430 3.6 tmes lower

respectively, than the mean value for the control anti-CD151 antibody
14A2 . Hlinrcorchisiorhthe Zeeestsoodmfirnththaitherantiviegegricmandpntrol antibody

cantrol.antibody, 15 P and the anti-CD trol antibady L
R A R e RN D A S A o Ao brineipe about
caplsingplatetetactivation(Robeftsetaty, 1985 B JattaciRateti89: ol., 1995, Br.

853-860; Ho %\g.e at,, %9 Br. J. Hae %79' 27 ;g%) In_contr
ol AR S 5ey WP AR SH S a BbuIS Z0dME BT YA /T 289). In
causgravety law levelsiof platelel aggregatitnidnchagtivaliero0d Behaate 116B2 cause
significant in hum?n 20 clinical terms. . ) L. )

very low levels of platelet aggregation and activation which are not significant in human

clinical terms.

Example 7: Study of the activity of anti-CID151 antibedies on the growth of
NCI-H441 tumours in vivo

NCI-H441 cells obtained from the ATCC are cultured in RPMI 1640 medium to
which 10 % FCS and 1 % L-glutamine have been added. The cells are divided two days
before grafting so as to obtain cells that are in the exponential growth phase on the day
of grafting. Ten million NCI-H441 cells are implanted at a subcutaneous location in
athymic Nude mice. Five days afler grafting, the tumours are measurable and the
animals bearing tumours of comparable size are distributed into groups of 6. The mice
are treated, by the i.p. route, with a challenge antibody dose of 2 mg/mouse and then

twice a week with a dose of 1 mg of antibody per mouse. The tumour volume is
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Example 7: Study of the activity of anti-CD151 antibodies on the growth of
NCI-H441 tumours in vivo NCI-H441 cells obtained from the ATCC are

cultured in RPMI 1640 medium to 25 which 10 % FCS and 1 %

L-glutamine have been added. The cells are divided two days before

grafting so as to obtain cells that are in th€ exponential growth phase on

the day of grafting. Ten million NCI-H441 cells are implanted at a

subcutaneous location in athymic Nude mice. Five days after grafting, the
tumaisEs e ineasutaklaand the canisblshgatirgftumolirsndd Comparabie width X
size. are distriputed into groyps of 6, The mice 30 are treated, by the i.p.

ot 3@&%&8@5@% b G rh i S AP AL Hflibe ine & Mann-
weekiwintaselose of 1 mg of antibody per mouse. The tumour volume is

57 assessed twice a week and is calculated using the formula: n/6 X

length X Vrtitie SR i dgsk it 8Hy Sls s mARsHAt, thatdhserpBbpdies 20386 and
eaqimearurapait using:AiMany V(‘{:hi‘U.‘@ﬁ/)t"%‘%iﬂih%gegﬁk!ﬂgrﬁﬁﬁﬁ?mﬁ@z%, of the
Figure 19 demonstrate that the antibodies 203B6 and 5 214B2 are
c&%@bﬂé"éﬂﬁsﬂﬁicamly (p<0.05) inhibiting the growth, in vivo, of the

NCI-H441 cells. Example 8: Assessment of the activity of two anti-CD151
antibodies on macrophage function 10 Assessment of the expression of

CD151 dfxeetilofihctisiesumsmived tHut wnbviipleEuwdsaniineBdéd antibodies on
siq@ﬁp@;ﬁ%g%ﬂgﬂxmphocytes and monocytes. In order to preclude any

possible toxicity problems, the 214B2 and 203B6 antibodies were tested .
for a poténticiseftattOntimaprophsige attvialidh.dn vidly of the Peedngtows that this
S iQr_of "l ' _ o) ivation, the T

e PSR Pl Al s, J order o
intheelpdesencpoesiabsencelof phebbmih dllie g 1 ARdemid ) s atdessed byre tested
ELISA. The TI4P-1 cell line is a monocytic Jeukaemia line. gapable of .
R e o T R AR s SRR secreton of
PWIAF arid a 2okt ydroxyvitsinge B3ityoen Tihs astivatoncproadss ts the supernatant
accompanied by very. significant secretion of TNFa. For assessmentof .
RS TR tal SHESERARE S ESRel Hateich thane antbodics

PreseRcesonahsenessed BV (R50mM): ForP2ihadrsindfter Hatdocubai@iemia line

period, some_ of the cells are recovered in order to check the
capable of differentiating into a macrophagic line in the presence of agents of the PMA

or 1a,25-dihydroxyvitamin D3 type. This activation process is accompanied by very
significant secretion of TNFa. For assessment of the antibodies, the THP-1 cells are
seeded into 6-well plates in the presence or absence of PMA (250nM) for 72 hours.
After that incubation period, some of the cells are recovered 1 order to check the
differentiation in the presence of PMA by microscopic observation or by FACS analysis
of the CD14/CD11b markers. The antibodies under test (241B2 and 203B6} are added to
the other wells for an additional period of 24 hours. The 9G4 antibody is used under the
same conditions as isotype control. LPS (1 pg/ml) is used as a positive experimental
control. The culture supernatants are then withdrawn, centrifuged and stored at —-80°C
before being assayed for their TNFo content by means of an ELISA test.

The results shown in Figure 20A indicate that, in the absence of PMA, the THP-
I cells are non-adherent, refringent and round. In the presence of PMA, these cells
become adherent, which is clearly indicative of differentiation of the monocytes into

macrophages. The FACS analyses (Figure 20B) show that, in the absence of PMA, less
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differentiation in the presence of PMA by microscopic observation or by

FACS analysis of the CD14/CDI Ib markers. The antibodies under test

(241B2 and 203B6) are added to the other wells for an additional period

of 24 hours. The 9G4 antibody is used under the 25 same conditions as

isotype control. LPS (1 g/ml) is used as &positive experimental control.

The culture supernatants are then withdrawn, centrifuged and stored at

-80C before being assayed for their TN'Fa content by means of an ELISA

tedtai [ fesoftsleh i -ih Estjurexp@Adndithle thalhitheTalesesibd:0f differentiation

PMA, the TIIP- lls.are non-adherent, refringent and roynd. In the .
b e oD S e S ok Y A T gase in the cels
indigatvengf differemtiatigphofdhesaonteyies ing® macrophenes. Thed~AGS is also
analyses (Fjgure 20B) show that, in the absence of PMA, less 58 than 20Q_
%5315% 1ﬁséfccsgﬂ%eéx‘ﬁfa@géﬁmwgr€m54¥lﬁ868%| SiRgdfamtiatidn > 7 - The

CapigREtP LGP MAcisnas EXRAREAnASsRGIAIRR Wit acsianificani-eIeasahis data,
in the cells expressing CD11b, which changes from 9 to 65 %. CD14
expPRESERTIOG1EE WiSERMhRHHRHsS SRS FRR Fe WMo ditapse 20C shows

celiachansing, FRMLZAIR 30KeeA8 R yalidily Piihe as8earMeMuieade!the absence

employed having been demonstrated by this data, assessment of the

arif-0p i cstivewie sndusctattiedndasin vty st Rigure2de spows TiNER (100 to
no, INFa production is gbserv he -1 cells ar ltured. in the .
ab“sa(-ad)l\lﬁ g/%ﬁtﬂ\ge é%ﬁ%gtiaﬁogngl}gp S}:eedr] ﬁgcérlﬁgaéﬁ%\%%%%éﬁi Lfél)rs'?tgvle EXperimental
prochuotionsofbiMEa {400 the 200qtigpimi) slopkapvet oAsyeipeetdd s thadgRBe case in
introduced as positive experimental 10 contrgl also brings about the

R R S R TR ST  ase i the presence

or absenveref sfiehdifierietidtominitudess Moeseaf taasanticcXl&lof TNFo whatever
antibodies g§s§§sed _%aluses secretion of TNFa whatever the state of '

cefGISPife FEIRIGHUTE RIBHAMe 9: Assessment of two anti-CD151

antibodies with respect to antigen presentation function In view of the fact
that the CD151 molecule is widely expressed on antigen- presenting cells,

a study WadEsed odkStrETIERtohER tRETSHEH imdadin antiyerespect to

presaptationdunciam alfihgrapy directed against CD151. The
experiment 20 performed consists of monitoring the specific lymphocyte

proliferatBry5rine e ditigdatibe A etttk drdvprstaiseressed on antigen-
intrRduegichinta B BMGsiynis AHRR98ME Rt order to check the potential impact, on

antigen presentation function, of a therapy directed against CD151. The experiment
performed consists of monitoring the specific lymphocyte proliferation of the TT
antigen when the tetanus toxoid protein s introduced into PBMCs. In this arrangement,
the protein should be processed by the antigen-presenting cells and exhibited by those
same cells in association with the molecules of the MHC. This antigen presentation to
CD4+ or CD8&+ lymphocytes will cause proliferation of antigen-specific clones. Any
impact on antigen presentation will therefore manifest itself in modulation of
lymphocyte proliferation. For this experiment, PBMCs are isolated by centrifuging total
blood on a Ficoll gradient. The cells, having been washed twice with PBS, are counted
and re-suspended, at a concentration of 0.25 x 10° cells/ml, in RPMI 1640 medium to
which 10 % FCS and 1 % glutamine have been added. 100 pl of the cell suspension are
seeded into each well of a 96-well plate 1n the presence of the antigen and the antibodies

under test. The 214B2 and 2053B6 antibodies are assessed at a final concentration of
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the protein should be processed by the antigen-presenting cells and

exhibited by those same cells in association with the molecules of the -
MHC. This antigen presentation to CD4+ or CD8+ lymphocytes will cause
proliferation of antigen-specific clones. Any 25 impact on antigen

presentation will therefore manifest itself 8 modulation of lymphocyte
proliferation. For this experiment, PBMCs are isolated by centrifuging total

blood on a Ficoll gradient. The cells, having been washed twice with PBS,
aréoeg/nted Tand 964uspebelbd, iat mtoduestiratfonbof Q%X 106 celis/emiyation as
in RPMI 1640 medium to_whic %,FCS and 1 % glutamine,have been.

B T b Bl S a2 SR b D B hvator of
9@»wphpiate mdlierpresenseeiihe potigen modthetantibodies Tadentaskoid (TT)
The 21 B% %Pd 03B6 .antibodies ar% SSess data fin?l cor%c trati/ori Oltl at
50" O PR rHie G ARIBAAY 18 IREOALL ST H e sATRE thgt +¥7 He/mi. Lhe piates

caneantidtionas XXpefinestabigeiypealeoatitbRitAREG2g/pl innddl)itmidine are

polyclonal activatqr of lymphogyte proliferation, js used as positjve,
pr%%ﬁsﬁa&?oﬁaesaﬁf | 9 Atntreeaa P‘?ﬁ*?‘{/\‘?i% QU LD R Gigeetls are
is stgrdtad adinakeoneenisationaf:ioQ o/mbketheiplates 5 are incubated at

37C for 96 hours, at the end of which 0.25 RCi of 3H-thymidine are added

to each WBA FSFUR A8AMBAN PEE of 24HtHS. Riterah GIBAHEH, the BB used as
argogglieciadondilisss and tharsdivagihityis aesesardn IR 8RSty of the signal

shown in Figure 21A indicate that, as expected, the PHA used as positive

cortiescaslewivbrpatysivad griipRbeytaiprellreratiderator ihtendidf ongheled in the
sigpalhO-A0Res Walkith PoIvRIQNa! agihation, AfgelRigtiferaliom THe absence or

9G4 included in the experiment as isotype control has no impact on cell

prfrsizioRf iRHRe Bimdedes dic prasared BLP Ha Bivdirirkpstebdovaot, in either case,
ar}HéﬁPyltﬁg‘ &%@Qg&lg&teﬁ{%d—l@ eﬁﬁ’fgéﬂ eithes %@%ﬁé&?&d&f)m@raﬁon of part of the

proliferation. The TT antigen causes Significant proliferation of part of the

ly ipirbeypidepppridaiom (Higaire 208). Thsre is mo iimreet om thiss proliferation in the
proli 10N Fol ce of r.of. ' T
b B T A e pgctes that,under
expedmeitioantijehepresamationaisigot affsctadtion therconfivoteddy the compounds
te%sg[gd 60 CLAIMS 1. Isolated antibody, or one of its derivative

compounds or functional fragments,
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capable of binding to the CD 151 protein, characterised in that it
comprises: 5 i) a light chain comprising at least one CDR selected from
CDR-L1, CDR-L2 and CDR-L3, wherein - CDR-L1 is selected from the
CDRs of sequence SEQ ID No. 1 or 59, or at least one sequence which
has at least 80% identity, after optimal ali@hment, with the sequence SEQ
ID No. 1 or 59; 10 - CDR-L2 is selected from the CDRs of sequence SEQ
ID No. 2 or 60, or at least one sequence which has at least 80% identity,
after optimal alignment, with the sequehag¢¥EQ ID No. 2 or 60; - CDR-L3
is of sequence SEQ ID No. 3 or at least one sequence which has at least
80% identity, after optimal alignment, with the sequence SEQ ID No. 3;

and/or 13gb}Acieaheiaiorca priging-alleast nep Gl sl eateddiiaNtragments,
CDR-H 1, g )R-H2 and CDR-H3, wherein - CDR-H1 is selected from the
CIOREFS ﬁ&&%ﬂ%@é@ {0l BraieE Brrartieises dhéhakl GeRRS HRich

has at leash 8% identityafteikpptisnatafignnenbrvithdhed seseneR SEQCDR-1.2
ID No. 4 or 61; 20 - CDR-H2 is selected from the CDRs of sequence SEQ

10?0 (81 B2, BheAEeast one sequence which has at least 80% identity,
after optimahalignmeric¥Hi #en IRAVSREEP QRN GEOTHRy: FRRHS: at least

is selected from the CDRs of sequence SEQ ID No. 6 or 63, or at least

orfisefidBeWHIE R h A8saple S8 O defrtyinafieiupanrtinalighigment, with the
with he, 2T BeAPREE PEQID No. 6 or 63. 2. Antibody according to claim

1, characterised in that it comprises a light chain having a sequence

comprisin&@ﬂé—é&iﬁ@e&ﬂ&@.éﬁmﬂ@@ﬁ@ @W@@wﬂ%ﬁ Hhbavy wHdinor at least
%{{Bgs@q%ﬁ%'@%ﬁg%?m%'%?%@ﬁ %%%qﬂtiﬂe%g%ﬁ; C?ﬁﬁg 'B@g@g%ﬁh the

h
61 3. Marine hybridoma deposited at the CNC ion Natio
Cultavescdes NlidFdbdIgahisriBs), Institut Pasteur, Paris (France) on 22nd

g:ﬁ;ﬁ%@ﬁb%%%%%%%ﬁ%%ﬁ@é@nﬁgﬁg a&ie %ta[ggsbtog% gerq%ggcgf\;&ﬁich has at
least 80% identity, after optimal alignment, with the sequence SEQ ID No. 3; and/or

ii) a heavy chain comprising at least one CDR selected from CDR-I11, CDR-H2
and CDR-H3, wherein

- CDR-HI is selected from the CDRs of sequence SEQ ID No. 4 or 61, or at
least one sequence which has at least 80% identity, after optimal alignment, with the
sequence SEQ ID No. 4 or 61;

- CDR-H2 is selected from the CDRs of sequence SEQ ID No. 5 or 62, or at
least one sequence which has at least 80% identity, after optimal alignment, with the
sequence SEQ ID No. 5 or 62;

- CDR-H3 is selected from the CDRs of sequence SEQ ID No. 6 or 63, or at

least one sequence which has at least 80% identity, after optimal alignment, with the

sequence SEQ ID No. 6 or 63.

2. Antibody according to claim 1, characterised in that it comprises a light chain
having a sequence comprising the amino acid sequence SEQ ID No. 7 and/or a heavy

chain having a sequence comprising the amino acid sequence SEQ ID No. 8.
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capable of binding to the CD 151 protein, characterised in that it

comprises: i) a light chain comprising at least one CDR selected from

CDR-LIl, CDR-L2 and CDR-L3, wherein - CDR-LI is selected from the

CDRs of sequence SEQ ID No. 17 or 69, or at 10 least one sequence

which has at least 80% identity, after optfrhal alignment, with the

sequence SEQ ID No. 17 or 69; - CDR-L2 is selected from the CDRs of
sequence SEQ ID No. 18 or 70, or at least one sequence which has at

ledst 80%fidiamrtitybrifieme plimak@kicgrirtient, VM e betioendatiSEQ: 1@ Noltures de

18 ar 70; 15 - CDR-L3 is of sequence. S ID .No. r.at least
oI S I o B AL B STOEen er mumber

thgBEUence SEQ ID No. 19; and/or ii) a heavy chain comprising at least
one CDR selected from CDR-HI, CDR-H2 and CDR-H3, wherein -
CDR-HI is selected from the CDRs of sequence SEQ ID No. 20 or 71, or

at420 ledsélond segbencewbich dfagsaddaast: 80 Y idpniitys aftefuaplional fragments,
alignment, with the sequence SEQ ID No. 20 or 7(1;); - CDR-H2 is selected
P

fréPERE € DRSSt SER It R SRS & b d Heh SPBHESS:

sequencg whigh: hagiatdeash R0 idapilly oalieTORtkBREAIDAMANCTYNL 1, CDR-1.2
the s%(c;%ence SEQ ID No. 21 or 72; 25 - CDR-H3 is selected from the
CHKRS SMESYEQ ID No. 22 or 73, or at least one sequence which

has at leasgt;3R% identity.@fferQRtimaladin o mentq it dha:gaavance B6L%9, or at
ID No. 22 or 73. 5. Antibody according to claim 4, characterised in that it

cofRprisas senyrtehahicBPaRvnlyBs8bteicaEsniRing irsthaligeal with the
se&%&g&§g@ﬂgw.@%§@gpr a heavy chain having a sequence

comprising the amino acid sequence SEQ ID No. 24. 62 6. Marine

hybridoma-ddpdsitésdsateriedonomHc Bl ratshesesddCtitdvesdeor 70, or at
Migrprgan %@B%ﬁle'%ﬁ&%t FRsieyL, fratis {Fianes), Aaa2nshEePran 2088 with the

under number 1-3921. 5 7. Isolated antibody, or'one of its derivative
compoundS R findlinidl draliinents, capable of binding to the CD151

protein, qr@fﬁgﬁgi?ise %f r%e;[(tfliaetnlég %@@ﬁ?%o 19 or at least one sequence which has at
least 80% identity, after optimal alignment, with the sequence SEQ ID No. 19; and/or

ii) a heavy chain comprising at least one CDR selected from CDR-H1, CDR-H2
and CDR-H3, wherein

- CDR-H1 is selected from the CDRs of sequence SEQ ID No. 20 or 71, or at
least one sequence which has at least 80% identity, after optimal alignment, with the
sequence SEQ ID No. 20 or 71;

- CDR-H2 is selected from the CDRs of sequence SEQ ID No. 21 or 72, or at
least one sequence which has at least 80% identity, after optimal alignment, with the
sequence SEQ ID No. 21 or 72;

- CDR-H3 is selected from the CDRs of sequence SEQ 1D No. 22 or 73, or at
least one sequence which has at least 80% identity, after optimal alignment, with the

sequence SEQ ID No. 22 or 73.

5. Antibody according to claim 4, characterised in that it comprises a light chain
having a sequence comprising the amino acid sequence SEQ ID No. 23 and/or a heavy

chain having a sequence comprising the amino acid sequence SEQ 1D No. 24,
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i) a light chain comprising at least one CDR selected from CDR-LI,

.CDR-L2 and CDR-L3, wherein - CDR-LI is selected from the CDRs of

sequence SEQ ID No. 33 or 79, or at 10 least one sequence which has at

least 80% identity, after optimal alignment, with the sequence SEQ ID No.

33 or 79; - CDR-L2 is selected from the ®®Rs of sequence SEQ ID No. 2

or 60, or at least one sequence which has at least 80% identity, after

optimal alignment, with the sequence SEQ ID No. 2 or 60; 15 - CDR-L3 is
ofésequeltei SEQHDINGA Iarattiebst Gra deGhedoemdtioh MasataledstCultures de

8Q% identity, after gptimal alignment, .with the sequen EQ ID. 3;

RS Ty SN0 e CoRABvng i T4 HEL e SRR et number
CDPRHI, CDR-H2 and CDR-113, wherein - CDR-HI is selected from the

CDRs of sequence SEQ ID No. 4 or 61, or at 20 least one sequence

which has at least 80% identity, after optimal alignment, with the

sequenceRe IBhiNe@, artdie OOR-tHtisaelectesbiranddhe GRR®OA! fragments,
sequence SEQ.ID No. 34 or 80, or at least one sequence which has at
o ERaU53 TEPRAGE ML Gy BT GRS ) BB GBS No.

34 or 80;p 1 Bitls inspiesied framdhede RRRO{seauenFeSEQRD. 1, CDR-1.2

No. 35 or 813 or at least one sequence which has at least 80% identity,
aftef SgaRvarangisidht, with the sequence SEQ ID No. 35 or 81. 8.

Antibody. acordingdQglaids frohatactensadin dhakit coarises Iy or 79, or at
chain 3,0 having a sequence comprising the amino acid sequence SEQ

ID9Y. 36 asarsPechwhia) bram MadhdlasklsancaBshningg tliganino with the
atg%ﬁgg&egg S5EQJIDNG. &Y. 63 9. Murine hybridoma deposited at the
CN

M (Collection Nationale de Cultures de Microorganismes), Institut

Pasteur,-@Bﬁéﬁ@@p@ﬁ@ﬁ@ﬁﬁé@r@%mww ) 6&1\@-_3:99;8.6@ or at least
1QJsolated-antibady, Q,ong qLis deyvalie 6RMPAUNISORINGHORAL, with the

fragments, capable of binding to the CD151 protein, characterised in that
it sempnriseSED allight ehaig&omprising at least one CDR selected from

CDR-LL, CINRHS i of sequence SEQ ID No. 3 or at least one sequence which has at
feast 80% identity, after optimal alignment, with the sequence SEQ ID No. 3; and/or

ii) a heavy chain comprising at least one CDR selected from CDR-H1, CDR-H2
and CDR-H3, wherein

- CDR-H1 is selected from the CDRs of sequence SEQ ID No. 4 or 61, or at
least one sequence which has at least 80% identity, after optimal alignment, with the
sequence SEQ ID No. 4 or 61,

- CDR-H2 is selected from the CDRs of sequence SEQ ID No. 34 or 80, or at
least one sequence which has at least 80% identity, after optimal alignment, with the
sequence SEQ ID No. 34 or 80;

- CDR-H3 is selected from the CDRs of sequence SEQ ID No. 35 or 81, or at
feast one sequence which has at least 80% identity, after optimal alignment, with the

sequence SEQ ID No. 35 or 81.

8. Antibody according to claim 7, characterised in that it comprises a light chain
having a sequence comprising the amino acid sequence SEQ ID No. 36 and/or a heavy

chain having a sequence comprising the amino acid sequence SEQ ID No. 37.
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and CDR-L3, wherein - CDR-LI is selected from the CDRs of sequence

SEQ ID No. 43 or 85, or at 10 least one sequence which has at least 80%
identity, after optimal alignment, with the sequence SEQ ID No. 43 or 85;

- CDR-L2 is selected from the CDRs of sequence SEQ ID No. 44 or 86, or

at least one sequence which has at leastB0% identity, after optimal

alignment, with the sequence SEQ ID No. 44 or 86; 15 - CDR-L3 is of

sequence SEQ ID No. 45 or at least one sequence which has at least

8% ideMityirefterbopiimaldeiganedrt it e el et B tDNie. dE5 ultures de

i) a hy ' iSi t.least CD ted f
ORISR DRI R LI B ArL SR A g der number

CDPRs of sequence SEQ ID No. 46 or 87, or at 20 least one sequence
which has at least 80% identity, after optimal alignment, with the
sequence SEQ ID No. 46 or 87; - CDR-H2 is selected from the CDRs of

sequencr3aEL N/ &F & of at [RaskoRe seapenseswWitchlasal fragments,

least 80% identity, after optimal alignment, with the sequence SEQ ID No.
4FB1RBs PPind PRIy EG ﬂéét@&%%%%%%ﬁﬁ?%ﬁ%%é%&@@éﬁ%b
No. 48 05)891;er@éniga SRAUANLAWDIE OBR aldRastiBR¥pidentily,1, CDR-L2

after optimal alignment, with the sequence SEQ ID No. 48 or 89. 11.
ARTBSdYRard cortiitsgetd claim 10, characterised in that it comprises a light

chain 3Q bayjng A SEQULRSE COMRHSIPG e ANiNAAeid SLGUeNSE, SIS, or at

No. 49 and/or a heavy chain having a sequence comprising the amino

adiggeepseFRBISED Whisfohsnasleasn8NaitentihrafimaniepysHéenatame with the

C%ﬁ%ﬂ&%@@lﬁﬁ]&@t}%ﬁ@ﬂ%ge Cultures de Microorganismes), Institut
Pasteur, Paris (France) on 21st February 2008 under number 1-3919. 5

13. IsolatediMidigicsasiticttiafertetisetl PRthat isvduselec fdddrbmMee 44 or 86, or at
L 8 DA Tl L. i
aceqreting OE6hEoNolalher 862, 4, 5, 7,

- CDR-L3 is of sequence SEQ ID No. 45 or at least one sequence which has at
least 80% identity, after optimal alignment, with the sequence SEQ ID No. 45; and/or

ii) a heavy chain comprising at least one CDR selected from CDR-H1, CDR-H2
and CDR-H3, wherein

- CDR-H1 is selected from the CDRs of sequence SEQ ID No. 46 or 87, or at
feast one sequence which has at least 80% identity, after optimal alignment, with the
sequence SEQ ID No. 46 or 87;

- CDR-H2 is selected from the CDRs of sequence SEQ ID No. 47 or 88, or at
least one sequence which has at least 80% identity, after optimal alignment, with the
sequence SEQ ID No. 47 or 8§;

- CDR-H3 is selected from the CDRs of sequence SEQ ID No. 48 or 89, or at

least one sequence which has at least 80% identity, after optimal alignment, with the

sequence SEQ ID No. 48 or §89.

I1.  Antibody according to claim 10, characterised in that it comprises a light chain
having a sequence comprising the amino acid sequence SEQ ID No. 49 and/or a heavy

chain having a sequence comprising the amino acid sequence SEQ ID No. 50.
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8,100r11; 10 b) a nucleic acid complementary to a nucleic acid as defined

under a); c) a nucleic acid of at least 18 nucleotides capable of hybridising -
under conditions of high. stringency with at least one of the nucleic acid
sequences SEQ ID No. 9-16, 25-32, 38-42, 51-58, 64-68, 74-78, 82-84,

90-94, 98-100 or 104-106 or with a sequ@hce having at least 80%,

preferably 85%, 90%, 95% and 98%, identity, after 15 optimal alignment,

with said sequences. 14. Vector comprising a nucleic acid according to

claiin 13Mibn€bjtthakicodyprsitg atvbetOMNddeb(Qiviipta elaimtibdal0dt 6 ultures de

T i imal, with th i h ' IS I
TR AP SPGB B8 e

derpstive compounds or 25 functional fragments, according to one of
claims 1, 2, 4,5, 7, 8, 10 or 11, characterised in that it comprises the
following steps: a) culture of a cell according to claim 15 in a suitable

cuiyre medided andiuRdasiGuibie eultedeigonditionss askdigdesonemoffollowing
said antibodies, or a functional fragment thereof, thereby 30 produced,
frofictRS eeifSre medium or from said cultured cells. 65 18. Antibody, or

one of ity derivativencoraporings grdinctingl frrpmenis, saRakie g, ReiINGe of its
obtained by a method according to claim 17. 19. Composition comprising,
aslgRtivvinGrERnernds e AistinRrE SRRl s E NN BRR ObF BB kI 4 - 7.
fugctigpalfragments, according to one of claims 1, 2, 4, 5,7, 8, 10, 11 or

18 or produced by the hybridoma according to claims 3, 6, 9 or 12. 20.
Composhion aceBrglsly esid smpismansrecte aoarleiemsidtas defirrthmyder a):

comprises, as  GaRivation BIOURLER! HIMIMANEALS SBRBIAS Hybridising under
time-staggered use, 10 an antibody, a cytotoxic/cytostatic agent, a cell
toszﬂm@itian&@féégém@mg@mywﬁa@b&ﬁ&f@&@@@%g@%é@ etalineced rQ ID No.
20, 8 & mediogments 22558 8} an ApkDedY 1 pNe;OUS MPEINAL 106 or with =
fragments, according to one of claims 151, 2,4, 5, 7, 8, 10, 11 or 18 or
presiuceceblatiehybridom 8 BoconditgptdycBitis 808, P6Po and 98%, identity, after

optimal alignment, with said sequences.
14.  Vector comprising a nucleic acid according to claim 13.
15.  Cell host comprising a vector according to claim 14.

16.  Transgenic animal, with the exception of a human being, comprising a cell

according to claim 135.

17. Method of producing an antibody, or one of its derivative compounds or
functional fragments, according to one of claims 1, 2, 4, 5, 7, &, 10 or 11, characterised
in that it comprises the following steps:

a) culture of a cell according to claim 15 in a suitable culture medium and under
suitable culture conditions; and

b) recovery of said antibodies, or a functional fragment thereof, thereby

produced, from the culture medium or from said cultured cells.
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12 and/or of a composition according to any one of claims 19 to 21, in the
preparation of a medicament intended for the prevention or-treatment of

cancer. 23. Use according to claim 22, characterised in that said cancer is

a cancer selected 20 from prostate cancer, lung cancer, colon cancer,

breast cancer or pancreatic cancer. 24. I6itro diagnostic method for

diseases having overexpression or underexpression of the CD151

protein, starting from a biological sample in which the abnormal presence

of tRe CDXiBibgdgpieinascsufSipedtetatharantensadsinithatsmickPidpnlagicabpable of

sabmpleﬂiﬂ% |n co% A/(\{E[Q n antl o% cording to one of claims 1,
a5 or pror l%féd)byf ybridoma according to
claims 3, 6, 9 or 12 it being possible for said antlbody, where
apfbropri%tgmto be labelled. L _ ..
. position comprising, as active ingredient, a compound consisting of an
antibody, or one of its functional fragments, according to one of claims 1, 2, 4, 5, 7, §,

10, 11 or 18 or produced by the hybridoma according to claims 3, 6, 9 or 12.

20.  Composition according to claim 19, characterised in that it additionally
comprises, as a combination product for simultancous, separate or time-staggered use,

an antibody, a cytotoxic/cytosiatic agent, a cell toxin or a radioelement.
21, Composition according to one of claims 19 or 20, as a medicament.

22, Use of an antibody, or one of its functional fragments, according to one of claims
1,2,4,5,7,8,10, 11 or 18 or produced by the hybridoma according to claims 3, 6, 9 or
12 and/or of a composition according to any one of claims 19 to 21, in the preparation of

a medicament intended for the prevention or treatment of cancer.

23.  Use according to claim 22, characterised in that said cancer is a cancer selected

from prostate cancer, lung cancer, colon cancer, breast cancer or pancreatic cancer.

24, In vitro diagnostic method for diseases having overexpression or
underexpression of the CD151 protein, starting from a biological sample in which the
abnormal presence of the CDI151 protein is suspected, characterised in that said
biological sample is placed in contact with an antibody according to one of claims 1, 2,
4,5,7,8,10, 11 or 18 or produced by the hybridoma according to claims 3, 6, 9 or 12, it

being possible for said antibody, where appropriate, to be labelled.



