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. According 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 invention also includes use of those dntibodies as medicaments for the prophylactic
and/or therapeutic treatment of cancers to and also in cancer diagnostic methods or kits. Finally, the
invention includes products and/or compositions comprising such antibodies in association, for
example, with anticancer agentshdfor ANtBBENeE-or CoR[ddatddivit foaNE dhd use thereof in the
prevention and/or treatment of certain cancers. CD151, also referred to as PETA-3 or SFA-1, is a
membrane protein belonging 15 to the tetraspanin family (Boucheix and Rubinstein, 2001, Cell Mol.
Life Sci. 58, 1189- 1205! Me@eicpo0renticte|rEes 145, 1909320807%i9h HimmsHslyC saci gl 253
amino acids and ipgivsiessbmenmhiang fradmentsaefRetaceltardemains Fad (8 apipr acids,

sequence [40-571) and EC2 (109 amino acids, sequence [113-221]) which are also referred to as

extracellular foop8! HIERE B HEWY, Aewbvardrke 9 the FuBessibanbrasltie seaaRees it of
CD151 have beemidentiieg a0, nagiehione hananycagtdesA andqiat Rositions 385 and
409. respectively, [Fitter, et al., 1995, Blood 86(4), 1348-1355] and the other having, at the same
positions, nucleofE&Esn e HrAtIEIES it SRARTE (ASESTRV @SR, $50620RNAGE 70(5),

3258-3263]. As aifiaiiiling ustioRea0befohsaved:ins thepeptide sequenceiviamely afmmaation of
the 25 residues K (Lys) and P (Pro) at positions 132 and 137, respectively, to the residues R (Arg)
and S (Son [FieeP U151 S8 GBI BB T, THEAS AL B GO TR
3258-3263].10 a5 Insaerelpiesskoniathodaeiokit CRIGERS Suchasidor axamplereangers of the
lung [Tolcuhara et 5 2001, Clin. Cancer.Res. 7, 410 -4(%142}, colon [Hashjda etal., 302003, Br, J.
Cancer 89, 158-1871°proStRES TARS W= S0 C ARESP BB D Blo Ab RSB el gt
1717-1721] or parcreasageesietidioetaltiidaids, Glinoancet Red. iokiRB40:2862]thereofhe use of
knock-out mice whiecvril5 0 not exp e%,m%n[%% % %nd of anti-CD151 antibodies and siRbiA in order to
block, in vitro, the’ unc‘lonaﬁﬂy a‘ndcex'pressio?l 6 S8 T51 in various types of cell has allowed it to be
shown that CD151 is in¢dNé&d. inls nefnberiofapidiiomena sélatedita cancerasuphias deloagihesion
(blishiuchi et al., 2005, Proc. Natl. A Sci. USA 1939-1944: Wintenwood et.at, ol, Bid.
Cell 17, 2707 275 L S sy e 2 S e e (v auh
et al., 1998, Mol, Biol: Ceinr 278127 65 Mdisla Bial. | 1899] CancdruberReS59] 384 2:382M0inPenas et
at, 2000, J. Invesf, Dermatgl, , y et al., I I es..Commun.
336, 408-416), cel?_invasiosg zlééﬁn%%%%#%%%fé}é m%é&%&?ﬁ%@@%f%ﬁ%@@g% ’a o 05, Lab.
Invest. 85, 1489-#506; Sﬂmﬁ@@t[é&?’ﬁ@@}@ E@Fb[i@?\_@mms&i,dmz{@emzwﬁdm@ﬁ@gmw
(Yanez-Mo et at, 4991 Cgll Bl Mbiaf 98589%4: SINGPEK itk 1999 oL COLSE 112, 333:844
Takeda 15et at, 2007, Blood 109, 1524-1532). One of the noteworthy properties of the
tetrasponins*fs th&ifsiitRy tForAiisNssdidtidhslahion Jeethéfnsefirds idrits samgivadasgeeriognber of
other surface molegylss &9 as:ioiferm stciieshnaciomelecyancompiexes Jihindhose complexes,

each tetraspanin is associated specifically with one or more surface molecules, thereby 20 forming

primary complexé8@onipd&dd vilattstihsphin Saunepsrihsr sHBeROIOPRe REtleisienifs vk Eapable
of organising partigidan BriiRAMMAINS ahihe plastpamnenbravedronyidichmjctodomains they may

recruit their partner molecules, which ma;Ehgbe functionally coupled. The set of interactions involving the

tetraspanins has B588h AeFaraUrib %8 fe treRirshitofie RERiisniRg T BiFasls shinures?. B8keD151

interacts onthe sugiaaesaf gels)with varelsmembmRee proteinss npaticular, themie havebeean
identified highly stable com&/l%)‘?e resistant to the action of certain detergents, with laminin receptor
Sttt A e

integrins, more pArieufa T5thAhs'33P PR LS WHBSL prefEieteiyantrts Isthinin 5
(Yauch et al., 1998 aloBioR2Belk B2 751-2765; Larnmerding et al., 2003, Proc. Natl. Acad. Sci USA
100, 7616-7621). 30This asspciation involves the extracellular domains of CD151 and the int%grins.
The secuience ORD (15 100] 5 G TR P IR bR A L 5 U0 fory SRR FFHHGE 3
association becauselmptafidmiof-this Site @k SasloSsmotieractionwvith] egrtainintéghis ¢<narov et al.,

2002, J. Cell Biol , 4299-1309). Functi rnary.complexes of,C /integrin a6[34/c-Met (HOF
receptor) h;;v‘ﬁ m%ééégvéérrbif‘e??ggﬁtiﬁgdﬁ}%%ﬁrpcre Téat&n[t)aéne%( & g’f:j %gé |%ﬁc%l%r‘§.p§6?}ﬁ§/‘s. Res.

Commun. 336, 408-416) inhibition 5 of the expression of CD151 as a result of treating cells with an
interference RNA results in inhibition of the cell growth and migration caused by HGF. The
interactions, within a particular cell, between CD 1511 and other tetraspanins, necessary for formation
of the network of tetraspanins, are thought to depend on the membrane and cytoplasmic regions of CD
151 because it has been shown that deletion of 10 the EC2 loop does not disrupt the association of
CDI51 with other tetraspanins (Berditchevski, 2001, J. Cell Sci, 114, 4143-4151). CD 151is

capable of regulating the phenomena of cell adhesion, migration and invasion by modulation of various
cinnallina nathwave crirch ae for evamnle the nhoenhoinncitide nathwAav via an acenciatinn with



15 Biol. Cell 9,2751-2765), the c-Jun signalling pathway via the phosphorylation of FAK, Src,
p38-MAPK and INK (Hong et al., 2006, J. Biol. Chem. 281, 24279-24292), the phosphorylation of
integrins by PKC (Zhang et al., 2001. J. Biol. Chem, 276, 25005- 25013) and the activation of
GTPases of the Rho family (Shigeta et al., 2003, J. Cell Biol, 163, 165-176). Homophilic-type
interactions between cells are also responsible for an increase in cell motility and in expression of the
metalloproteinase MMP-9 (Hong et al., 2006, J. Biol. CRem. 281, 24279-24292). Those intercellular
CD151-CD151 interactions bring about the activation of c-Jun via the phosphorylation of FAK, Src,
p38-MAPK and INK. Despite the interest in the CD 151. protein, two therapeutically aimed antibodies
25 have been geRévaméas date, Hahdly-ifié honpulonas Satibodibs50-62408, SHAI 2B%r Rese 2
antibodies have qqm@gg%ﬁ_ctivities. Although they do inhibit the formation of metastases in vivo in
animal models, no effect on tumour growth in vivo has been established. The monoclonal

antibody 50-6 (IgG1 isofyjseydirdictedds-Tb EBtevias Gefe rave ¢ 30nsstienid used byt sulit@lfife

imrnunisations with: MmN HRIAEENRIS CHEIPAMAIIER:3:65YS HeniR-ahalid 999, GANCELRES: 59,
3812-3820). 4 The antibody 50-6 is capable of inhibiting, in vitro, migration of human cervical

carcinoma HéLa &S hifingrdets a5 fs'beresisracs it s shana 8rHERIS balinspladngiagenesis

in a model of chojigrallaniojnmembrane.naayasehilarisation cayuses Lk rGExhasic fbrobigst growth
factor). In vivo it inhibits the metastases bri)(Léght about by 5 inoculation o TIEE-?; cells in 2 chicken

embryo models (FE&a 8t #998cicHrde eé?%%,l%di%Z‘féi@%)ﬁ’QWtﬁ’égé ekl Sighibitbry
activity of the antiljody’ 0513 delarmiseg:pyroaaswementgbiheagtivitafthe protein HuBA (human
urokinase-type plasminogen acgr:/ator) in Iun&%;xtracts. According to the authors, this assay reflects
the presence of HUARCEISaHFHE Fﬁ'ndg.gﬁ;ef H&¥glihgt fedredaetion e etadtaddOrsancer
(disseminatian offdEF3 sells-irmthechicken, entyyn ikngs) thatisdirought aoutshy thesantibody
50-6 is estimated, b)g&\ﬁg\ ar%%)n vﬁ%ﬁ control antibody, to be 74%.in a so-called "spontaneous
metastasis" mod& iAW CHIMEE RS %%Sc‘éﬁ?@%|%%§eé“§y%?%»&?6’ﬁlb‘f3ﬁﬁ%ﬁf?888§{ &hd 57% in
a so-called "expetitriial lnctastadis, yedal isnbichibe, oalis and the-antibndysus jnaculaied

together. According authors, the 15 antj-t r.properties of the antjbody 50-6 that are
observed in vivo ?:foan?ottps&e)gmy’:gb%'r ted %§ Sal gﬁ%ﬁ&%@%ﬁ RGBS DL AT e A ibody
showed no effecti&fsthie (rVipipidliferatidnoiSkicpB cells. 1999, Thrihgbridomapradeucinghe
antibody 50-6 is avail e AT d e reference CRL-2696 (hybridoma initially deposited
under the re ereneg/g};&s@%?%{%c‘}ﬁﬂ"%%é anti-CDT 51 monoclonal antibody SFA1.2B4 (IgG1
isotype) was generatedOnghe theusa@ftetiimmomisationf bjh¢hietinsrapetondiadiradtdinwith Kbih3T3 cells
s ected by the human. ! I egawa et at, 1996, .J. Virol. 70, 3258-3263), The antibody
SFAl1.2B4 is ca[l;g%?e 1c%lln s?é?%?r?g Tr%t(\l;l{ﬁim(%?l\'ﬁ%vgglgor?} 5?1dwrh%c])tiﬁty?ag‘feZgu\rﬁa%r%uﬁﬂzr}ﬁ%nstuﬁnal%eur lines
(Kohno et al., 200®¢alck Cande9m 3861348 madrninivitsitavivetlexps iWaharyhimetastasescaused by
colon cancer RP1y 411 ndfiprosarcama. HA 1080 lines it e tq overexpress CD151
(Kohno etal., 2002, Int. J. Cancer 97, 336-32%%. ’ Otlher mlioﬁr%l{g}g%‘ltl- Efz'lg%éllagcn% G %S%T%ve been
described irtthe ktarding@rEnel 3088 foresanpledd marivconil anibodresddmleduinshiman et at,
1991, Br. J. HaeRalahaith 263 2AMIROPEHS SRl 9951 B nle HARMIAIOL-AR. BB3:860)F5401 and S
TS151R (Semi et al., 1999, Biochem. J. 340, 103-111; Geary et al., 2001, Tissue Antigens 58,
141-153; Charrin‘emaivhichigpcaemainy ghav 300 1ag31: s meton enalecpiBos MEkD. Ball Res. 312,
983-985). No in vivQ @Rl RC UL BasT DReR dRSC TG Rl LSS aPIRNS ALROI& Srerreq SeVEral

experimental studies have shown the major role of the tetraspanins in the formation of metastases by
acting either as SOFPrEEsEREH RS HRSTHPRIEDIPhel45asRRRIDAREBTdingly, the transfection of

tetraspaningsuch as CBB, €D63picRR2edugesdhermatasiatic Petential Ghcancelings. Ip contrast,
expression of the tetraspanins CD 151 and C0-029 seems to produce the opposite effect. These 2

tetraspanins are PABISHTe PO HEIGHE BEpidrbise b rinksanis shasd sastirshradinsitent with

various clinical stgigis whiebcpayeveRawnithateiaRolURemef FRRCEESNeASt NG ORSARRAJUS,
stomach, liver, pa?geas, colon, prostate; melanoma, ), CD9 and CD82 are less expressed in primary

tumours when th&ré 1somEth&adi oS THARS Heattadmite R SXpIdseich-id Pradréei Sut Liflver

survival rate In lungeancesstheseampingdsestictimms 1o thglexressienof CR%ang €S2 has been
correlated with greater metastatic p(gttentﬁl than whe eﬁgression ofgﬁ:jt one of those two antigens is

reduced. “'Sevelil FETPSENOLHTE LT & R e AHEsYi dR O e T8 8 188 ddciated
with aggressivenessafceaptain [(a4ces] sfiICihasiUngaeolonandprastaie cangarspangthatitmight be
considered to be a factor for poor prognosis (Tokuhara et 20 al., 2001, Clin. Cancer Res. 7,4109-4114;
Hashida et al., 2003, Br. J. Cancer 89, 158- 167; Ang et al., 2004, Cancer Epidemiol. Biomarkers Prey.
13, 1717-1721). In these cases, mean survival is in fact reduced in those patients having tumours
which express CD 151, compared to those having tumours which do not express CD 151. The
overexpression of CD 151 in various human tumor lines (HeLa, RPMI14788, 25 A172, HT1080),

brought about by transfection of the corresponding gene, causes an increase in motility, litigation and
invvacinn of the trancfactad cealle (Tacta at al 1000 Cancear Rece EO 2Q12-29270 Knohno af al 2002



In accordance with one embodiment, the invention relates to an isolated antibody, or 30one 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 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 80%, 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. In a first aspect,
there is provided an isolated antibody, or one of its derivative compounds or functional fragments,
capable of binding to the CD151 protein and to inhibit the tumour growth in vivo, said antibody being
selected in the grewpagngistnguet. ralitancantiibdyjte camesoloits dariathtecoriponds ordurntional
fragments, compriging..1),a light in [sing ? ) sdefined according to MGT
numbering systerigjﬂ%%é)‘%l} %?’s%%%érﬁ%%%%ﬁlb l'Iglltg’. 2%%%%@ g?uggtdanear?gengﬁ%gfﬁl B 3%d
CDR-L3 of sequefitd SEDeDiNge Bl eddise Ctivdlyeanuoi) hdveauyrehain bom piisinfchin: GRS, as
defined accordin 3 Jumpesi t R-H1 qf sequence SEQ ID. No. 4, CDR-H2 0
sequence SEQ I b ot e i B N ST o B 60 R o
of its derivative cofmpeoarprssoiuntidhdlifragrmesnisotenprigierdisipatlightahdhmoompginegstite 3
CDRs, 25 defined pAtRNg o Me MmRetng el GRRa - gigpauence SEQ 1D 1o L7,
CDR-L2 of sequence SEQ ID No. 18 and CDR-L30f sequence SEQ ED No. 19, respectively; and ii) a
heavy chain comprising ¥he I8lCB R il prERt bt s toENVIG ThUMberhe sy seererp@DR-H1 of

seauence SEQ IGNa<30) FOR-HAR SRR NAHANL.COR:HR of seguence SEC ED

No. 22, respectively; c) an antibody, or one of its derivative compounds or ftinction
comprising: i) a liFHPEHANS sehfirtkgereopRd (d3l défreeracidwmitectos T dietiing Sy stem,
CDR-LI of seguenge BEQ IR NAo33-G0Rsh2OfRequenss SER BN 2,200 GRR-L3 afgaquence
SEQ ID No. 3, respectively; andé&a heavy chain com rlsmg)the 3 CDRs, as defined according to
"MGT numbering( SEBRS I&-%{%’hc@‘éé@ N4, CDR-H2 of sequence SEQ ID No. 34
and CDR-H3 of sequence SHQsIRyNeI1355 raspagtivelyAedaban antibedyn i ene.ahisdesivative

compounds or functional fragments, comprising: i) a light chain comprising the 3 CDRs, as defined

according to IMGFRHIfbeNh FEPUBIAT CHRAP ST Sigadinge BEYA NcACHR-EBPseqlience

SEQ ID No. 44 apgddeiDRre3iod s pauance 2 GRNLNidbwiespectively: anshih a:heavyehain.
comprising the 3 iglls&ggg)deﬁnd according to IMGT numbering system, CDR-H1 of se?uence SEQ

1D No. 46, CDR- herce SEO B NG B nales RAky B Lol mbessley N gk
respectively. 6a Src, P3RgedandabpEEt, (Here i8 provicles] a muinetyhridnmaucapahieof secreting
an antibody as defined above, sajd hybridom ing selected in_the group consisting of the hybridoma
deposited at the @Ei{?é{ﬁln?%% 1t Pl te%?ﬁ&?i?%ﬁa%%ﬁiﬂn& rilé?fbc%%?%élg%%ﬁ%%r 1-3920;
the hybridoma depidsitedsat the £NGNMn StETPRastefithP RS (ErabcedingeR2ndEebroary. 2008 under
number 1-3921; tgeomlggid égqgé%posited at the CNCM, Institut Pasteur, Paris (France) on 21st
February 2008 under number 1/ 18; and the hybridoma deposited at the CNCM, Institut Pasteur,
Paris (Franc®) on 21st Felpnopinli2808: indectiombetled044ls are Wsa tipdrasiiedtrtheradspeovided
an isolated nuclei¢ aci acterised in that it is.selected from the ing nucleic acids: a) a DNA
or RNA nucleic aé?ll(? %‘f&?ﬁ%ﬁ%ﬁ&?%ﬁ%ﬁé"éﬁ“} Or %ﬁigeoqql%g?gp ?ﬁ\(}gélﬁ?/aés%m%u r%&%% iju%%t%%r?graﬁ'ag ments,
as defined abovebahd®ia ndleidadk HEWihlchhestanyetodinuciieiacid Bs definadctindebadcin a

fourth aspect, theje (s oMded: AN BelofcomALeR ARG AEFasIRIned aRpyeIn.g g aspect

there is provide a cell host comprising a vector as define ove. Ina’sixth aspe ere Is provided a
transgenic animal, with Bfsréscgtioteistathdm i éingrotomprisingempsitiadisefined abibodies In a
seventh aspact. higre i viesla medad Alppdueng AN ARt S L IRAISATYE, |
compounds or functional fragments, as defined above, characterised in tlhatblt comprises the following
steps: a) culture dhgseel wsipRdipeapsvaTairgbeliesitiie nvalithey alsdiurbisiseifabietonlture
conditions; and b)ecqyanyeefsaisaninadies i funstionak thomeptthesaah iherebyaradyced, from
the culture medium or from said cultured cells. In an eighth aspect, there is provided an antibody,
or one of its deriﬁfﬁ@@%ﬁﬁl\pounds or functional fragments, capable of being obtained by a method as
defined above. I a TiRthasRe6HatNRERIIPEOUIEER GOMPes RN CARPHSINg %@%&W&amfedient
a

a compound consisting of an antibody, or one of its functional fragments, as defined above or
produced by'the RYBHdIBIHESE 0SS BSovET I satkth Bap dmareraiisnoid datraepmbaiton as
defined above, aseiisuEeieamnent 999 10an-eRyeRth mgggﬂ)@re is provided the use of an antibody,
or one of its functional fragments, as defined above or produced by the hybridoma as defined above
and/or of a composition as defined above, in the preparation of a medicament intended for the
prevention or treatment of cancer. In a twelfth aspect, there is provided an 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 CD 151 protein is suspected, characterised in

that said biological sample is placed in contact with an antibody as defined above, or produced by the
hvhridoma ac dafined ahove it beina noccihle for eaid antibodyy where annronriate to he |Iabelled Ah

f
rone



in natural form, that is to say they are not taken from their natural environment but rather it has been
possible to isolate them or obtain them by purification starting from natural sources, or else obtain
them by genetic recombination, or by chemical synthesis, and they may accordingly contain
~non-natural amino acids as will be described 10hereinbelow.  More especially, in accordance with a
first embodiment of the invention,here is described a first antibody which is characterised in that it
comprises: i) a light chain comprising at least one GDR selected from CDR-L1, CDR-L2 and
CDR-L3, wherein 15- 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 alignment, with sequence SEQ ID No. 1 or
59; - CDR-L2 is selBetedtfrordy tHeCDRpbiseljinbitterFE) HR-N ouigrat @O natdeastone
sequence which % I%e tity.-after optimal alignment, with. seque 0.SEQ L%g\lo. 2o0r
60; - CDR-LB@?%?%@%%#@J% Q&@ﬁgfg?ﬁéy 8?%% géjsﬁsgeﬁi §5Sqﬁ¥§r?§§’w ?cé}ﬁi at (8096 entity,
after optimal aligrasgingenvitls theaseguehed SEGOHIIMNGIS; mationne nifpeaheduysahaircaamptising at
least one CDR s - -H2.and CDR-H3, wherein 25- CDR-H1 |s selected from
the CDRs of seqﬁgﬁﬁeﬁé%qg}li g%%éﬁ%?%la %ré_t' é?tr %’egs‘fﬂg)nig isilaél(]}lﬂnesncg %%lcsrt]aﬁeassblé uléla{satggklféyidentity,
after optimal ligrinsenetinite theEset odhice SEGCRINGMyor6ddels (TesGRRAH2 $8%dlentedifesam the

CDRs of sequence SEQIRMe, 5119rtﬁ@seo%B@?SH%”%E%Q%?QC&%{Qg&?@ At least dggo b identity, after

-optimal alignment, with the 30 sequence SEQ 1D No. 5 0r 6 is selected from the CDRs
of sequence SEQHISIERE bF 6326w ateustiche saiyiiEnéshwhithichabiAcbsnB0% idontity(yatter

optimal alignment, i e seasenss REQIRMNEE Abiding 1 6§ Yith 2.5L5006L

1.5k
embodiment of the invention, there is described a 5second anti pdey wﬁé: 'is characterised in that it
comprises: i) BRFRECHAid Eaftp figtitgiat Tendvette SR seiedted thenTCBRopLINCDRat2send

CDR-L3, wheyeinissemibe&irlot igrgetectad framdbentcRRs:Alseauenes REQ RNy Laek §9, or at

least one sequence which has at least 80% identity, after optimal alignment, with the 10 sequence

SEQ ID No. 17 ofi§gantibod b 19 S8t apsisshely rroRPHIEMDRE 8 $udiob aeabstQu NG %8mor 70, or at

least one sequengeaigh fasiahieashRddentityalter optimalRligrment withiheseaugnge SEQ
ID No, 18 or 70; CDR-L3 is of sequence SEQ ID No. 19 or at least one sequence which has at

15least 80% identiy SREP BT U HeRE With tha Setilsdcevemmelnatestant/arodel. i a heavy
chain comprising whigasitaraCRR Eelgaiaddromn GRRH @Ec%réi’?@é?:@r@@%gfd‘@ew&%‘?@the
CDR-H1 is selected.from the CDRs ofsﬁquen_ce SEﬁ ID No. 20 or 71, or at least one sequence which
has at least 80% T4BAHN. AP RBHRT A 4R ARk e BisceRisHEs SRBITNIS! seesy ipbe

CDR-H2 is selectethfsom thetcdRs 6f seaueRce St QJIRNL21napd& alodlleastara seauence which
has at least 80% identitxgi{after opm%%igggwent, with the sequence SEQ ID No. 21 or 72; -
s of'sequ

CDR-H3 is selectad tom tha t°B Fice SEQ ID No. 22 or 73, or at 25least one sequence

which has at least 80% Tdemijtyjdxiter it alighmebsdwih-thi seguence: 8EQ R Nand? ale73.
which 1 characton i o T So ARt S R Ui ot U LB selected
from CDR-L25 CBR?1)2 30 and CDR-L3, wherein
The anti-CDI51 monoclonal antibody SFA1.2B4 (IgG1 isotype) was generated
i the mouse affer immunisation by the intraperitoneal route with NIH 3T3 cells
 transfected by the human CD151 gene (Hasegawa et al., 1996, I, Virol, 70, 3258-3263).
The antibody SFA1.2B4 is capable of inhibiting in vitro cell invasion and motility of
25 various human tumour lines (Kohno ef al., 2002, Int. I. Cancer 97, 336-343). It inhibits
in vivo the pulmonary metastases caused by colon cancer RPMI14788 and fibrosarcoma
HT1080 lines transfected so0 as to overexpress CD151 (Kohno ef al., 2002, Int. I. Cancer
07, 336-343),
Other murine anti-CD1571 antibodies have been described in the literature, such

30 as, for example, the monoclonal antibodies 14A2H1 (Ashman er al., 1991, Br. L.
Haematol. 79, 263-270; Roberts ef al., 1995, Br. J. Haematol. 89, 835 3-860), TS151 and



9 - CDR-L1 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 alignment, 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 50ne sequence
which has at least 80% identity, after optimal alignment, with the sequence SEQ 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 i) a heavy chain comprising at least
one CDR selected from CDR-EIl, CDR-H2 10 and CDR-H3, wherein - CDR-HL1 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, Wwithithe seguehcé SEEIDBNshdor 61340, 103QDR-H2is selefiethironTthgCDRs

of sequence SEQ 5yNan34i01 80,105 2 Aaleach e pagUEnce el has gt leael #0%6 idently, after

optimal alignment, with the sequence SEQ ID No. 3 et B th&’CDRs
of sequence SEQ#D N¢a5ur gdclbiasietkt otfe Séqliehce whish has-atrieast 80%:idantiteeafter

optimal alignment withubesseguence SEQIRNR. 35 or 81. 20Lastly, in accordance with a final
embodiment of the invention, there is described a fourth antibody which is characterised in that it

comprises: 7 i) a light CHEfRESRETIBIPAETediSt brecCDR s dlecteibfrom GHIR -k GRRY 2 and

CDR-L3, wherein formatiéRiR hdrig:aglesied-from.ihe GDRS of. sequence SEQ 1D Na. 43 or 85, or at
25least one sequence which has at Ieas%%O%%%ntit{a aftg‘zé% %Sﬁ%qlgasl Cglia%ﬁﬁ(én ‘?t\?\‘iﬁr? ﬁ%@&ﬁﬁﬁ%ce SEQ

ID No. 43 or 85; AccEpnely e Ssrséestionah @mToRs shdequéhits SBE I NDSA4:duas, ms at least
one sequence whighdvasiatpiagst A006 idenitynaltay QRHmAL Alanment with g seduence, SEQ 1D No.

44 or 86; 30- CDR-L3 is ot)sequence SEQ ID No. 45 or at least'one sequencee\g\l;ﬁgl’ H4s st 80%
identity, after optiffl i HTREHEWiItR (R desudscerBEr Ike. IBesnd/orrdPaninsija easiehain
comprising atdeashoneGPR selsstedstamGRRHIrGDRA%and CRR:H3, wherein .- CDR-H1 is

selected from the CDRs of sequence SEQ ID No. 46 or 87, or at least one sequence w ich'178s at

least 80% identityS'4ftEP SBtfRalalig iR, hith ihe? vahoentesEas| [bNes 46iop,87esophae@DR-112 is

selected from the &daRsn0fireguUENGS-SE QBN i 88,1948k least opg,gegu which has at
least 80% identity, after optimal alignment, with %he seoiuer%ce SEQ ‘I'I:')’No. ?17%1??8?;98“ TEEDR-H3 s

selected from the THREG YebUBYEe CREMD Nisn4b6r 89 rortetasy asthohe sedusnoemitich has at
least 80% identityz-aftesspptinglalgraent, 1%&@1@@@5;@%%@@% 1RO A48 ¢ u%m?n od 1,elcpucch[e)zneral

manner it is Eecalledﬂherg that a CDR regign or CDR is understood to denote the hypervaria e regions
of the heavy chaifis ARG IGRTERMSOFiIANS (ot oBtime Torapiisferathazmer i GORD anted

light-chain CDRs .tHawevtegtiexpression of just one of those two antigens is reduced,

Several retrospective studies have shown that overexpression of CDIAT is
associated with aggressiveness of certain cancers, such as lung, colon and prostate
cancers, and that it might be considerad to be a factor for poor prognosis (Tokuhara ef

20 al., 2001, Clin. Cancer Res. 7, 4109-4]14; Hashida ef al., 2003, Br. 1. Cancer 89, 158-
167; Ang et 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 CD 51,
The overexpression of CD151 in various human tumor lines (HeLa, RPMI14788,
25 Al7Z, 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 df., 2002, Int. I. Cancer 97, 336-343), These
phenomena are inhibited in the presence of anti-CD151 antibodies.
In accordance with one embodiment, the invention relates to an isolated antibody, or
30 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



5 CDR or CDRs is used herein to denote, depending on the particular case, one of those regions or a
plurality of, or indeed the entirety of, those regions which 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 20 IMGT
system. The IMGTERTGUEPALIHbEHG S)SEaFS=ISHRc 6o L1 bompars vrebie domaiis
whatever the antigerrochait §peoassaeeies Hueflanr Minfie kRuRelagy Aasay 48.508£129y); |
Lefranc M.-P., Thealmmlgnolo ist, 7 132-136 (1999); Lefranc, M.-P., Pommie, C., Ruiz, M., Giudicelli,
V., Foulquier, E.,%o%%?ﬁ%m%%{m1@8?{{&,&1@?%%}%&3%@}%& BORIBE REFHERTSE S5R B5.77
(2003)1. In this 2&numhbernrg Systens-tize TORSFVED ArNige acdsgalways retain the same position,
such as cysteine 23 (1 st-CYS), tryptophan 41 (CONSERVED TRP), the hydrophobic amino acid 89,
cysteine 104 (2nd-CYSYtphdfilatsbiifte heteyptopRyiteti 8. 1:pilfe Grikesy: TheoRaaT Ghibiative
numbering systetmaseaiding f:providessiandardisesldefimitatignoohthesraffpleisrgionso(MRIAMEST:
positions 1 to 26 ER%I;II,\T/IC\SV& %o§itioga§ af%lttgo%&bléll%&s@jglIt\g(%;ll':ﬁpeosri(t)i&)ngogsﬁlstto 104 and FRi4%I1MGT:
positions 118 to 3%3 A also of the comp emgntarlﬁ/ etermining eg?ons or CDRS (fﬁﬁlﬁ of:
positions 27 to 38re@DRA¢MGTeFositoHs 5 er thes enl GHRSUEMGTLpoLtiorsl EDs s kPnNsithe
“holes” or "spaceg repragent kreesupisriPesiions thedenaths.piihe GRS 1a9cRIEingLeiM BN,
become crucial informatjon. The IMGT_system is usg%in 2D graphical rgﬁ&r@esentations which are then

referred to as IMETREAFPESRIHEEE RTZIM Cand™s TEFanE O MEP R fthdgSetc LB i5ey. 883
(2002); Kaas, Q.i#ind hsefranbaiModnpingeht BiciifBanatiosfizs24:3042003) o inuBDesiry chres,
referred to as IMGAZ3PSUCHE:DBIFAS Qn, RuiZnMyandLefianc. MeB nJ g8l segepigsand i-IC
structural data Nucl. Acids. Res., 32, D208-D210 (2004)]. In accordance with this first approach, the
first antibody, or HieGfitsHerifatire 0L aEHHPELIRIY chfaRtrRTarh sgmentts, desigingtorpmds or
invention comprisesgokight-efain:cenirising: al iaastena:CloRyselected FIODRE RR1hCREZand

CDR-L3 of sequ EQ.ID.Nos. 1, 2 respectivel i I %, prefera %,
00%, 559% anc SUTC LISHRE Sher G Lt i Tt b LR T B R
and/of a heavy chain 8enforBihd aricastane TIOR3 HNecidd ratCEIR-ME OBRReaIbchifnah @ BiReH3

of sequence SEQ I NPgsAasui Pad@eBREUNEN GAT haviRe Bl Rash 800k PrefetablvRe ¥ PRYN D5 %
and 98%, identity, after or%iemal alignment, with the sequences SEQ ID Nos. 4, 5 and 6. Far more

db6 )
clarity, the proteif’s&dtin & SEHTSHEHAME the: fl inG RSB IR ALY BT [958 D
No. 2: EAS SEQdD:N;uiBnr@QSRICAPYTISE@ID Moupbu Gl ST TGEQPrNes 5oSERGTT ISEQ D
No. 6: ATPRIGTGEAY. 42,5191 £eRacialy, IDRIGfGredmannetdhe AniRedy. QLeRe b 1 of

derivative compounds or functional fragments, according to the invention comprises a light chain

comprising the tHiEEERE G IMindd deRdrdipigstEHMESTS S 84\t Ace SER B b e AEBID
respectively, or haying eijeastR0%d prefaably-B5i%. 300695 theand 1989t 3Rident ity afir epttar
alignment, with the uences S os. 1, 2 and 3. In likewi eferred he
oty or one B LR A oot e R B ot L e e g
comprises a heawychaR ¢bhprisitiggbe S diC DRs 34s wefistitcasccardiny 10 MIGTIof SeopenCaSEQ
ID Nos, 4, 5 and g {eSRRCHNENuRINAVINE-aL8R8LERU DrelarabliB5% . 90% 2% andrAdie ifentity,
after 5optimal alignment, é&h tge sequences SEQ ID Naos. 4, 5 and 6. In accordance with this
same approach, %%%eéf’;ﬁl BREBEER DR ShEVE? I HEATERS & Mpotiias o FiREBRaPF AR erts -
according to the DV8RtIDnfcoMpriseEq li@hﬁcchm’a@o@iﬁﬁi&gf&b@aﬂ@mmsa@t@@eﬁmﬁﬁﬁa-u,
COR L2 and CDIRsL3,0f seaanes S0, MNaspil. A hand 1. iaanaciveby AL ARYng aLleast BRY6

preferably 10 85%, 90%, 95% and 98%, identity, after optimal alignment, with the sequences SEQ ID
Nos. 17, 18 and 15; drigmsFiehebvy eRn o fmphising it feasisne € BRN@ 1 cray froth-Ehet seapence
CDR-I-12 and CBReHB ofcseguenee:SER 1D Nos. 20,21 and 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. 15For more clarity, the protein sequences mentioned are the following: SEQ ID
No. 17: ATPRIGTGFAY SEQ ID No. 18: SAS



SEQ ID No. 19: QQYSSNPT SEQ ID No. 20: GFTESTSGMG 20 SEQ ID No. 21: IYWDDDK SEQ ID
No. 22: ARRDHYGDYSYAMDY More especially, in preferred manner, the antibody, or one of its
derivative compdurdiseepfdrstiorialtiiragisepesyidetordingite théiideentiompadmprisesaitightachain 25
comprisings{figd0ree RIRa. asdefings apeaiding 18l G aLeagugnCa Rk QIR RS 3 k8 and 18,

respectively, or having at least 80%, preferably 85%, 90%, 95% and 98%, identity, after optimal
alignmentXpitddme Lagesncadie ENGM NsL R s unReas (Frange) pretmisbhsperarredihansrer, the
antibody, ormane BEYENdektatividenmippusids ar functiunal fregmenis:aceerdinadethedneaation
comprise ' risin 30 three CDRs, as defined.,ac ing.to IMGT, of sequence
SEQ ID N%%%%(%y%l an %%%r%%lbﬁégfé?e v %’F hyg\%ﬁ%"%tal38‘%?%£8d/cf}%gpeefé8§€§}*8’§§3f % 55% and
98%, iderftrys &ftepspimal Allghrmenit2 it ider seehen £68 SEQA thiNedhrROn21dgmeiRg. at theStill in
accordaneavwiih thissarae-appeach:4he tbird 3nEhady, ohepeatits.deryatiye;compounds or

functional fragments, according to the inventjopn comprises a 5 light chain comprising at least one
CDR selected frgnmadBﬁc-ﬁT,eegﬁ -rfisaﬁla’%%gin?%‘?@gﬁlﬁ’@ﬂs@ St iRy B Mg 8 i
respectiveljsaechavinthatdbastr@0ds] prefarably 85%A RN A5 Rivch 98 Yndicle tityinafteb@ptimal
alignment,with e SAHERCES AERIRNCS3312278 3 400/2 hain,comprising at least one
CDR selected from CDR-H1, C%ERD-_HZ Fénd CDI%EI—?B of%%quénge&sﬁg’g%gmgs@& 4?#51 %%,
respectivéf§d SPEBKEGHE I8 AL BHA prafdrapt) 859, 209, 95% and 98%, identity, after optimal
alignment, with the: Sequenges, 86 NS4 s 34candaDprisingdzO5u¥IeREcladt e Piatein sequences
mentioned are the f ing..S ID No. 33: ASYDYYGTSL SEQ ID No. 34: ISSGGVTT 15 SEQ ID
No. 35: TSPRTC@EI' %;?I%Z%V\%Sp%ml\/tl%% e : 6%%5?@? ?r? \éfr)érfé:?r%%r manner he Sa%% 88%,%%¥60ne of its
derivative compduiAds<8t #eitstichgicfiagrees ateording tenthelinvigntioncsomiirises ablighichain
comprising:the tbrgeiGiRs-Aadriineda6¢0rding to IMGT, of sequence SEQ ID Nos. 2033, 2 and 3,
respectively, or avingvatdheast 80%, pr.eferat%l% (?5%, 90%, 95% and 98%, identity, after optimal
alignment, with e’ SEGTMERESEFIDNGE$5¢ 2 e of PiRdicatwiak BrehertedmianA&isthe
antibody, &rivaievef itsnderivdtive domipouhdsemfunctiandkefiagingnts; aceonding4o the dryention
comprise3 a,BERMEN L GAVRIBING g hres ¢ DR a8 dlelingd acgording 10 IMG T, of sequence SEQ
ID Nos. 4, 34Band 35, 25re§$ect%§el ,)or having at Ieasst ng%’%é%%rge\flgrlgglgugg%e %%% ghe oué%d 98%,

identity, affr GERTaI2hig AT Ot e s8¢ heFreaxesrd sy Riodissoandiagional Hirgigntstill in
accordanderwiththistsameaproashhthafetitheanehlast-antiaerysi@rangiaf its derivative compounds

or functional fragments, according to the invention comprises a light chain comprising at least one
CDR selected frorﬁ%céf)gR@%l_:gL?péch-frf 3dand 6%%—@%&%@5 58%%%}%%@ IBRES PP AR AR 45,
respectivélpcopiab i atiie 45r 80061 praerhisip8Em  98%0089dedinddo8vycidentity, after optimal

alignment, with the, hhseapences-SEQINRE. #3.Af-ant A5 Anes aheauy.chaln somprising at
least one CDR seclected from DR-H%,&DR-HZ and C/EDUR-HB of sequence SE%{%’H Nos. 46, 47 and
R 8?8%00, t

48, respectivaly, or favingat iefs Spréfetdb NGHORZ gBIF U OB A lRSAARYO SHEF optimal

alignmenprodisahbydee bgnobsns EQdinddobodté, 47 and 48  For more clarity, the protein sequences
mentioned are the following SEQJR Ne.id3 Eb&%ﬁ@i&m as defined above, as 2 medicament.
In an eleventh aspect, there is provided the use of an antibody, or one of its functional
fragments, as defined above or produced by the hybridoma as defined above and/or of a
composition as defined above, in the preparation of a medicament intended for the prevention or
treatment of cancer,
In a twelfth aspect, there is provided an in virro diagnostic method for diseases having
overexpression or underexpression of the CDI131 protein, starting from a biological sample in
which the abnormal presence of the CD151 protein is suspected, characterised in that said
biological sample is placed in contact with an antibody as defined above, or produced by the

hybridoma as defined above, it being possible for said antibody, where appropriate, o be labelled.



SEQ ID No. 44: GAS SEQ ID No. 45: GQTYSFPYT SEQ ID No. 46: GYTFTSSS 10 SEQ ID No. 47:
RIPNSGNT SEQ ID No. 48: ARARSFYYAMDC 6©bMore especially, in preferred manner, the
antibody, or one of its derivative compounds or functional fragments, according to the invention
comprises a light chain 1 5 comprising the three CDR.% as defined according to IMGT, of sequence
SEQ ID Nos. 43, 44 and 45, respectively, or having at least 80%, preferably 85%, 90%, 95% and 98%,
identity, after optimal %@ﬁm&mnayiﬁhmﬁe%@%ﬁ%a&%&@d}m%46'3f&é AREA8n is wibdlikewdse

preferred manner, the antibody, or one of its derivative compounds or functional fragments, according
to the invention BbipisH$REPREANY CRARIEERMpRHHTthessthtRrde iSRS (Sstefied dccordihg to

IMGT, of sequenge;SEQID Nes:AGa47 Andridrd esnasiively: QENRIRG, 3k leas @0 rprefekably 85%,
90%, 95% and 98%, identity, after optimal alignment, with the sequences SEQ ID_Nos. 46, 47 and 48.

According to a SEEEHE Zppraambere BpRe Lart bl arieerhiesrnG Withy 565tk 2ibproach of

Kabat et al. (Kabatgileweoueneasalpsatgims,of immunological interest, 5tli Ed., U.S. Department
of Health and Human Services, NIH, 1991, and later editions). In accordance with this first approach,

the first antibody, or orfe of & d8NvafiERBRhoth &b rACh AFAGHHENS, Rcordifyes tive
invention comprigeR@:ghtshain30-cosmpliginghatdeashone ChRsapgtiedHameGlRbriCPR-L2 and
CDR-L3 of sequence SEQ ID Nos. 59, 60 and 3, respectively, or haying at least 80%, preferably 85%,
00%, 15 059% ar PR, MRS HHEPO B RO T, (o PHSLAT ot B REFRDE o, 20 and
3; and/or a heawsghaiticomptisiTnal RastoneChfbeelectedfuin:GRR t theGRRHAAlRd EDR-1-13
of sequence SEQ ID Nos. 61, 62 and.63,.respectively, or haying at.least 80%, preferably 85%, 90%,
0536 andl 9856, (R SBT3 e M B SN TEhEes BT NS B RS and &3,

For more clarity, the prdigin secfuendes thentionsdbarerthmfollowing x8HQIE, Ntheb9 derivative

RASASVEYYGTSLMH gE%%?SN%{P%Q Eé?\F?NUVES SE&olz%iNOi{p :eSIeYSyS(I%v]égt%E ?1‘1?1-1'\'&91—?:-62:
YISSGGGTTYY V SEQD'NG 65 E%]q'—’,& ore especially, in pre erfed manner, the

antibody, or onempétsatierirdtive componadisady thactonabigmdntsgaetordingyiitae dnvention
comprises a Iighé ch%@ll %%&%ggsprising the three CDRs, as defined according to Kabat, of sequence
SEQ ID Nos. 59,% and §, respectively, or having at least 80%, preferably 85%, 90%, 95% and 98%,
identity, after optimal afigmmiéing, with thefseglienbediSEQ, |IDN e B8ly6@ande3o! its Idelikewise

preferred mannef, (g, anlitedin afneabiin dervaliva compaunds L liRcinakiagmenty, gccording

to the invention comDprlses a heavy chain"comprising the 20 three CDRs, as defined according to
Kabat, of sequenrcesBEQf DoscignaleRtEdmd 63, respectively, or having at least 80%, preferably 85%,

90%, 95% and 98%, ideniityaffer QRIMAl:lgnment. yith eReAURNees BHSAY BeNAs: B2 and 63.

In accordance with this same approach, the second antibody, or one of its derivative compounds or

functional fragmenpslaiiesoedingbrsemiiaiinvbemeseeeripristdedion Mrtchmpcidmphsineditifeast one
CDR selected from CRRs L} 'actpgﬁﬂkgoﬁr%gquégﬁkﬁ ofigealence R IPMAs B0 ARtdShs

respectively, or having at least 80%, preferably 85%, 90%, 95% and 98%, identity, after optimal
alignment, with théisBasadEsded 1erNeY, 8yl fyakar1te RHaH AnBasreh R Esh SRisiHg at least
one CDR Telect%m,ﬁh CRRsEMnL RRYdZans SRR-HBREseauenee SEL D Alsinel f4and 73,
respectively, :
P Y proliferation of just one cell clone (for example, a hybridoma, a eukaryotic host cell
transfected with a DNA molecule coding for the homogeneous antibody, a prokaryotic
host cell transfec':ted with 2 DNA molecule coding for the homogeneous antibody, efc.)
and which is usually characterised by heavy chains of one and the same class and sub-

class and lght chains of just one type. Monoclonal antibodies are highly specific and are



30or having at least 80%, preferably 85%, 90%, 95% and 98%, identity, after optimal alignment, with
the sequences SEQ ID Nos. 71, 72 and 73 For more clarity, the protein sequences mentioned are
the following: SEQ ID No. 69: KASQNVGIAVA SEQ ID No. 70: SASNRYT SEQ ID No, 71:
STSGMGVS 5 SEQ ID No. 72: HIYWDDDICRYNPSLKS SEQ ID No. 73: RDHYGDYSYAMDY

More especially, in preferred manner, the antibody, or one of its derivative compounds or functional
fragments, according to the invention comprises a light’chain 10 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 anra@ed 1o |n lesldsenpesferiedadiinoer ithecandboty porrensiofiteeniyative!
compounds or fupgti r nt, i n ion c [ heavy chaip. rising
the 15 three CORE et e Ve at o sopan. SRS, TR SeRm
respectively, or h@siingrapsasrsayinsre fadbip@sok 009 bsdy dndigsss! identinglafteitapstiohal
alignment, with t@eggﬁggﬁces 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’comprisesta"E! gfhtetraree mpriinbeatie asy e CHR selaclal frohe@DRAMESCDR-L2

and CDR-L3 of sgaygnce REQ RNESio’ 466803 {gspectively, Adhpyingatieast 80%, preferably
85%, 90%, 95% and 98%, identity, after optimal alignment, with the sequences SEQ ID Nos. 79, 60

and 3; and/or a HESR Enh s prgiiige 40 18akte Hee® DROSBISL BB e ReH SHAILED ROMI3 of

sequence SEQ IRNog. $1:30, apeidl,uRSPaciy8Y «LRak having AlieasLBAYRrelaIablRs%0, 90%,
95% and 98%, identity, after optimal alignment, with the sequences SEQ ID Nos. 100, 101 and 102.
For more clarity, #18 proteiREeqierraener it dnarsHE o I BIIRY: 5SS tDWNB. Yo: ke dYGTSL
SEQ ID No0.180: Y$S&aNI TYYPDTIKG 30 SEQ ID No. 81: PRTGTGFAY 17 More especially, in
preferred manner, the antibody, or gne of its derivative compounds or functional fragments, according
to the invention comprid¥€’a FAE eI ARG YL thde eprdinmebehifsdweaBradEs Rabat, of
sequence SEQ IReNemHed 9, 160 anthb3dyespierty ehvr2idauing aldeastBpdacpreferably 85%, 90%, 95%
and 98%, 5identity, afte,lopti | alignment, with the sequences SEQ ID Nos. 79, 60 and 3. In

likewise preferred manriéf, % §97BHERE BF 1fed aﬁvgc%m%ﬁrfﬁgnop%&n{or%)ﬁ&gfments

according to the imdehinicyrpsises a heavy chain comprising the three CDRs, as defined according

to Kabat, of sequence S No. 61, 80 and 81, ectively, or ' t least 80%, preferably
85%, 90%, 95% and 98‘<)Eo'%§‘énht§§,ss &F gﬁ%’iﬁﬁﬁ%@ﬁgﬁ ﬁ&%ﬁ@%&%@nﬁ&§ & ?b?ﬁgs. 61,80
and 81. Finalbnestithacoar dih@ghoithistseme Hpprdactytheiée wittrari cdfipahantibady seuemne of its

derivative compogt? SIBQIEL;_EFtio?@I fragments, according to the invention comprises a light chain

comprising at least'dne C selected from CDR-Li, CDR-L2 and CDR-L3 of sequence SEQ ID Nos.

85, 86 and 45, respectivélipolhavisieticasn i 80985 pfefenatnke 8630,190%0, 95%6and 8884stidentity,
after optimal alignment &%tg thesequences, SERID Nas, 85.86 a d 45;, and/or a heayy chain
comprising at least oné:1 CDI% se 1ecte%gfroma(P‘?DR-/I%I,E Clﬁ)ﬁiﬂgn%pg%%-ﬁgné?%let’qﬁjegﬁcséqggﬁelD Nos.
87, 88 and 89, reSpRdtively, Dehéiiing at least 80%, preferably 85%, 90%, 95% and 98%, identity, after

optimal alignment, with Ihq 5e4a0cas SEQIDIeP s h 85 AP R 0GR MR Al igLPein

sequences mentioned are the following: SEQ 85: KA.SENVGTYVS
ieast 80% identity, after optimal alignment, with the sequence SEQ ID No. 3; and/or

il} a heavy chain comprising at least one CDR selected from CDR-H1, CDR-H2
and CDR-H3, wherein
25 - CDR-H1 1s selected from the CDRs of sequence SEQ ID No. 4 or 61, or af
ieast one sequence which has at least 80% identity, after optimal alignment, with the
sequence SEQ ID No. 4 or 61,
- CDR-H2 is seiected 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

3¢ sequence SEQ ID No. 5 or 62;



SEQ ID No, 86: GASNRYTGVPD SEQ ID No. 87: TSSSMH SEQ ID No. 88: EIFIPNSGNINNNEKFKG
25 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 ID Nos. 3085, 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 ang45. 18 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. 87, 88 and §9)Reldpestivelyiedrinavintg atiieashBe2mamel & Y8 5%, ®08«05%%mand 98%,
identity, after 5optimal alignment, with the sequen EQ ID Nos. 87, 88 and.89. In the present
description, the te}iséag’ p%?ﬁpsgﬂﬁ%cs?',mﬁg) ypaesp#cjjlg %%%%gné%ﬁgtypé%)tﬁag gl}a}f% ﬁ%’t%?ﬁ% 5‘%@0{ fated with
the antibody compouats: GERQEr deqtendds are interchangeable. 101t must be understood herein that
the invention does not r?Aaé&&?&JﬂFeaQ&%?g’ad's%éo&? ”9%%5%%%’”%“@ '%%%&%”%ﬁééearse c{‘e%& Kgn from
their natural environment but maychave éh 1solated of obtame eby purification star Ing from natural
sources, or else cbtainbdbyoge nétichrsctmbiteation jrothbli themidatssynthesis, and they may
accordingly contain nonenatyial afmino.acidn.as wil b descripsd Nerelnpiqn L Rerceniags identiy’
between two nucleic acid or amino acid sequences Is un erstoodc’ebyt e present invehtion to denote
the percentage ofptiElRGtibés dresgnino acid residues that are identical between the two sequences
peing compared, ootaned pfief e Restal ghment Cpinaralanimends g PRIFARgS Hejngpurely.
statistical and the differences between the two sequences being randomly distributed throughout their
20 length. SequeHast com petisans Hbithelss fivderticiBic ssatoy.atfimonididebeljouncas aié: chstomarily
carried out by, co Lng Q§%qwggggc}fter 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 sequentes’fdy thlsCepaFison i soelsigasebeing-catte S outtnsarlany abe

carried out by megpg ehthe.dasate2pniiomalogyalaosinmeb e itand Yalenia: i 28 Lk d,App.
Math. 2:482], by means of the local homology algorithm of Neddleman and Wunsch (1970) [J. Mol.
Biol. 48:443], by [f84F¥HPHe BrhifarfEdfch method of Pearson and Lipman (1988) [Proc. Natl.

Acad, Sci. USA 85:2444]corrby meansebeampuersoliware ampleyingthose.aldonthms AP, BES
VEIT, PASTA and TEASTA in the Wisconsin Genetics Software 30Package, Genetics Computer
Group, 575 Stienc DY MATEEh 2T, Qﬂnﬁgﬁ%ﬁege&ﬁﬁaw%wgbm%‘éﬁ% r Bl AZHOP). 19

The percentage identityihefwess tvainusigisaaitiokamine acit sequeagasis dstermingskiy.
comparing the two ﬁ'&rgﬁagy aligned sequences in which the nucleic acid or amino acid sequence to
be compared cart % tam’ ad}ﬁ AE™Br deletions with respect to the reference sequence for optimal
alignment between thosedWwa-$&gientesd enbiRelCBRiage sdentity SRRIINIatedbydetesnining the
number of identical positions where | h&%clg?ﬁide %r a i‘?ﬁ? taé:idr_r_ sidute IS {fd ntical betw en the two
sequences, dividing %heﬂ NUMDbAr of | }entlcagfbogl 10 g By" St OABEP S HEETSRY iNthdne
comparison ®indeyquanderSEligNiivg. the ae3llt obtained by 100 in order to obtain the percentage
identity between the two es. 10For example re may be used.{ LAST program "BLAST
2 sequences” (Tatusova g?%?.%g gs%%%%ét%r%%%—% new’ {gsgﬁ oF %%Ssrﬁ%%ﬁ%g%b%%iﬁg a?i% Hulieotide
sequences", FEM&izrolsioiceatt. $14:1247: 280y availdbldonithexfiehsitenal alignment, with the
http://www.ncbinIggqr&igi‘geog'@3r]}‘éb]%%:Iatmllg 556 parameters used being those given as default (especially
for the parameters “"open gap penalty™: 5, arid "extension gap 15 penalty": 2; the selected matrix
being, for example, the *BLEFSUM s2lsniatitsnghesibR by iheqpeogriny} the Ferééntage idesttity
between th 0 ' ing..c I dir A : n amino
2cid sequense having A Gab RO Rrolarmshy o O DALk arctomg ey, w S
amino acid sequeéfgeprefershBe o gideti ¥ one having, 20 with respect to the reference sequence,
certain modifications, espegialiadelelion .afdition ausHRatilution.of alleast Qe aming.acida
truncation or an extension. In the case of a substitution of one or more consecutive or non-consecutive
amino acid(s) preteteiRe & givepridetinstichonsmarisiasdria Sabdwemevisatino acids are replaced by
"equivalent” amino acidg. J hexrEessignpegrivaleniaapranidsiisdntended-brgIN topr.1 2

30 and CDR-L3, wherein




25 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 30structural 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 prodéced. By way of non-limiting example, Table
1 below recalls the substitution possibilities capable of being carried out without resulting in
fundamental modification 5of the biological activity of the corresponding modified antibody, the reverse
substitutions being feasidl@&8fcbirseleric@iithe senidéonditrenseifatiEd 112 Nhedyychdiraad, more
especially, the CDR- f Gh -ghain. S ntly, it will be evident that the preferred
characteristic CD%%Q&%&%S éaﬁtél E@%ﬁrﬁ%n&g?@%ﬁ%ﬁ%ﬁgﬁym %zéotFn% }Cﬁg%n of th ﬁéaﬁfy chain
and, even more piesferaisyERLCHBR Corredphonding to the CDR-H3. 5In a particular embodiment, the
present invention relates o, murne aniPady, B rsQ IS dRTNAINRGAmRAURdS oF Tngtione!
fragments, according to the invention. According to anothier embodiment of' the invention, said first
antibody, or dne éRitsseBvRativETegmpouRtisesfuBtoanfiagmtmsoponsprisesadightofaitie
comprising the thg%&pﬁ%@wﬁgnggmording to IMGT, of sequence SEQ ID Nos. 1, 2 and 3, 10
respectively, or having at least 80%, preferably 85%, 90%, 95% and 98%, identity, after optimal
alignment, with the sequérded-SEpipageics, SEGhPIant & beinpiconsnenmsasiiichbathifee CDRs
of sequence SEQd: NOs iderriANGRr FRSRRA Y %tb@%@%@%é%@éﬁ&%@@fﬁ@b%ﬁé% 90%, 95%

and 98%, identity, after optimal alignment, with the sequences SEQ ID Nos. 4, 5 and 6. 15According to
yet another embodimenitiot tahceHAcATSAIsH &t Msaborry CoordestersToatitaiRa dompBufds or
functional fragmepts (gIBHSaRA:HGNt chain comprising the three CDRs, as defined according to
Kabat, of sequence SEQ ID Nos, 59,60 and 3, respectively, or having at least 80%, preferably 85%,
90%, 95% and 98%, idéeritR AfteroftRtar aighnteh CRfth tlexatten cEQ B DNt 596D and 3;
and a heavy chair.20caerapjisicg iadhnes GORSCiEEIUENES. SEQ IRINGS HlnbanadiSie
respectively, or having at least 80%, preferably 85%, 90%, 95% and 98%, identity, after optimal
alignment, with tHEBERERCE SB® T9Nds. 61, 62 and 63.  According to yet another embodiment,
the antibody, or one of its taviyativesspmadBREs Bk uDEionaidragme Msoacsording te the éavention
comprises a light.chain 25 having a seguence comprising the amino acid sequence SEQ ID No. 7 or
having at ledst 8053 pPateiRPEED) ‘é% KSgBok%h %@ggﬂﬂfélﬁ’fi@%eéf?@lg}ﬂﬁ LG mERR Whith the
sequence SEQ IBshlen?s ARQUD Ncom@riges a heavy chain having a sequence comprising the amino
acid sequence SEQ ID N Jhavi t least 80%,.preferably 85%, 90%, 95% apnd 98%, identity,
after optimal aIignment,"vgﬁ?%%égs%qsle:'%ﬁ{%(‘?}((a:l gf:“a &%\r‘% %gfg}l?ﬁl%?esgggrr 3:} toe'%]rgfe% ’s(gqalﬁences
mentioned are theedglloningqu22SEQdD N a7 least 80% identity, after optimal alignment, with the
DIVESQSPASLALSLO I ASASVEYYGTSLMHWYQQKPGQPPICLLIYEA
SNVESGVPARFS| ‘ée&‘%g%m'lSé?fégbDLAlYFCQQSRKAPYTFGGGTKLE| 5 SEQ ID No. 8:
EVICLVESGGGLVQPGGEIK LIS GAASGET FETY TIVISAN VROTREIC RIENW AVISS G Gl is
YYPDTVKGRET ISR ONARNTLY LS R TAN G ATERIGTAEA GQGTLVTVSA

According to another e Iment o invention, said second anti , Or one of its derivative
compounds or functional frdgeriencomprises atihsichzin dotnprisiyg thenthfdeREDREIS Idkfined
according to IMGJ,.afsaquence.QFQ ID Nos. 17, 18 and 19, 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: and QEHBGM/ Bhasigeted from the CDRs of sequence SEQ 1D No. 43 or 83, or at

25 least one seqguence which has at least 80% identity, after optimal alignment, with the
sequence SEQ 1D No. 43 or 85;

- CDR-L2 1s selected from the CDRs of sequence SEQ ID No. 44 or 86, or at
ieast 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



15 comprising the three CDRs of sequence SEQ ID Nos. 20, 21 and 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 embodiment of the invention, said second
antibody, or one of its derivative compounds or functional fragments, comprises a light chain 20
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%, idehtityscafteriZio ptimed stiganierst, wit{ B sdeuieh tes1 SHPRIBINGORAEY 2 and
73. According to )ég&@g{h}gg qgﬂg% Iment, the antibody, or one of its derivative compounds or
functional fragments, according to the invention comprises a light chain having a sequence corn
prising the amino acid se§ldhte SERIDNdr2s be Vi dt densh80 %5 Qrdicrabis 85%7.98%, 95%

and 93%6, dentty gios Rl alaAMA A 3R4A8 Aok ance B0, No 3 aglor sorprises a

heavy chain having a sequence comprising the amino acid sequence r having at least
80%, preferably 316896, SG03P059% Hher 8% identity, after optimal alignment, with the sequence SEQ

D No.24. _ For more.dastying pisieinisegyspees menianpd ate doe louing: SER.IR No- 23
DIVMTQSQKFMSTSEGDRVSITCKASQNVGIAVAWYQOQKPGQSPKLUYSASNR

YTGVPDRFTGSESETSETLPRSRINMD ADNEC Y videNPIRERCPRIELISEOMD WS, ta:
QVTLKESGPGILQRSRI kBETBSESERT ST SGMGVSWIRQPSGKGLEWLAI-IYW
DDDICRYNPSLKSRLTISICTSRNQVFLKITSVDTADT ATYYCARRDHYGDYSYA lo
MDYWGQGTSVTVSS - CIetbidintfles'aRdiner BmbothmeheesransaniedtbhNeaits wirlantisbdy, or

one of its derivativ@gampesdacer funglionakiraaments, eemprisgeadiahtahaincemprisingdpe three
CDRs, as defined accordin%g)&[@MGT of sequence SEQ ID Nos. 33, 2 and 3, respectively, or having at
least 80%, preferéﬁ%%‘%@, ,%%Rﬁ&%S%, identity, after optimal alignment, with the sequences

SEQ ID Nos. 33, 2 and §3; @nd-a heavkahaincampnsinadhethree LRRsPiEsruUensg.nEIRB Nos. 4,
34 and 35, respectively, .or having at least 80%, preferably 85%, 90%, 95% and 98%, identity, after
optimal alignmen ,eﬁﬁf%/ e s SRS AN NE 3o NosO, B9 alithY5. %ﬁ(@coﬁ"ﬂ%gg’@‘ﬁle‘ﬁ%ﬁthé’f
embodiment of thieninuestionigaidTthird artibadyyercane ofiisdelivative,corapounds: orfinetignal

fragments, compri a light.chain c rising the three CDRs, as defined according to Kabat, of
sequence SEQ | oser7(gItj Igﬁjaagi?%%Béé%ééﬂft%r%g%%&%é@? BRI e faran 885489, 95%

and 98%, identityreaftes aptimgkadignménsy viidethelse qutree 9 SEQDNoss79h60 and@nand a 25

heavy chain comprising the three CDRs of sequence S ID Nos. 61,.80 and.81, respectjvely, or
having at least Sgg/%qoﬁr%fgr%l?yagg%,356%/5?3%%0853%3%% 8%%%,%’%{%?%% Tk gl{é%ﬁwé‘rtﬂ’ th the
sequences SEQ for Nesn6E:8@athd fitodeourding tecyetiaerother embodiment, the antibody, or one of
its derivative compoundg rf&m t&gna fragment cording to the invention comprises a light chain 30
having a sequence comp{f(lgs(,)ilﬁélrl %e éamﬁlﬁsg f&?%gehd%%e%%ﬁgj g%f}a rf[?(i\l%.\f%gdo}l %{:\%ﬁgagf ?e‘gg[l}-’% %,
preferably 85%, 9895 105%%cand98obViddntinygedftenmptinmal sfigonmernt vitine@4sthesseguenperSEQ ID
No. 36, and/or compiises g heaw ghal gv{gg a.seqyenge.co Qsi g the ami cid seguence SEQ
ID No. 37 or having at least 80%, pre%égrg%)ly 85%, 9%%/0’, 95%(i:1anr{[§'dB 98%, ?geg%iﬁtsy,rﬁgﬁ?g%cptlﬁrﬁf ’
alignment, with s&geRneRSECID N8, 3P95HEP Mokektadtyitie. proteimsarubnids Tneitioliéd are the

following: SEQ 1RQ:N8036franc, M.-P., Pommi¢, C., Ruiz, M., Giudicelli, V., Foulquier, E., Truong, L.,
Thouvenin-Contet, V. and Lefranc, Dev. Comp. Immunol.,, 27, 55-77 (2003)]. In this

25 -numbering system, the conserved amino acids always retain the same position, such as

cysteine 23 (1st-CYS), iryptophan 41 (CONSERVED TRP), the hydrophobic amino

acid 89, cysteine 104 (2nd-CYS), phenylalanine or tryptophan 118 (J-PHE or TRP). The

IMGT unigue numbering system accordingly provides standardised delimitation of the

scaffold regions (FR1-IMGT: positions 1 to 26, FR2-IMGT: positions 39 to 55, FR3-

30 IMGT: positions 66 to 104 and FR4 IMGT: positions 118 fo 128) and also of the
complementarity determining regions or CDRs (CDRI-IMGT: positions 27 1o 38,



DIVLTQSPASLALSWQRATISCRASASVDYYGTSLIVIQ WYQQKPGQPPICLI YE
ASNVESGVPARFSGSGSGTDFSLNIHPVEEDDLAIYECQQ SRKAPVITGGGTKLE IK 10 SEQ ID No.
37: EVKLVESGGDLVQPGGSLKLSCAASGFTFSTYTMS VV'VRQTPEKRLEWVAYISS
GGVTTYYPDTIKGRETISRDNAKNTLFLQMNSEKSEDTAMYYCTSPRTGTGFAY WGQGTINTVSA
15According to another embodiment of the invention, said fourth antibody, or one of its derivative -
compounds or functional fragments, comprises a light thain comprising the three CDRs, as defined
according to IMGT, of 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 457 BadMhsapysthain SE0tedifprisingliRE IMeE CDReioiséfliencel SFQ4DINosS. 46,

47 and 48, respectively, ar-havi % rahly.85%, 90%, 95% and-98%,.identity, after
optimal alignment,ﬂ\}/gv%tlﬁ tﬁ: %%%ggn%égg%%é%lgcﬁ%}z&% , %ggﬁﬁoﬂi%?eggf%ggggr%ir%%ggfg%%ég}/ er
embodiment of ttie iﬁ\ﬂéﬁi&ﬁ?@aﬁj Fowith mfﬂqq@iﬁgi@mrﬁm Bt desriteativie .(mﬁdpbuﬁ@sl grpbivetional
fragments, comp@éﬁ&@ﬂ&f&ﬁ%&@%@@&{%@%@tH*%%6_1%%95;%4&%3@0@55@n%%&%@bat’ of

sequence SEQ ID Nos. 85, 86 and 45, respectively, or having at least 80%, prefer y 85%, 90%. 95%
and 98%, idehtityl-gfsrcoplirtal bngninrsstciitth fife 86068ACEIBE HNES. BY, BeTane 44:Bad a

heavy chain comprising theihree.GRRS of §@9;eﬁ%@o$8;j@a@ Nps 387, 83.a0d 89 £83Redively, or
having at least 80%, preferably 85%,.90%, 95% and 98%, identity, after 30optimal alignment, with the

sequences SEQ IYNESIstruggarebetiass Q.. Rubarlingts yelianotidrembotihessenise amtibody, or

one of its derivativggomnoaundaAs funetionafragments, a6gqsding sadhe invention comprises a light
chain having a sequence comprising the amino acid sequence SEQ ID No. 49 or having at |east 80%,

preferably 85%, 90%, 9BvACSHIISseViHeRity atarsptithdhafgrniarbodites e L@ SEQ ID No.

49, and/or coimpriggsparaavy shailbhavingA-880UenNsecoMRHSING dhe-aRing Acld seguenee,SEQ ID
No. 50 or having at least 80%, preferabﬁ%SS%, 90%, 95% and 98%, identity, after optimal alignment,

[ | y
with the sequencE°8REFES Ridesb oot Horserity IR SiBekify %‘éﬁ@é@ (e RabA&H SSAGHE
following: 10SEQSIEON®D: ¥8s. 1, 2 and 3, respectively, or having at least 80%, preferably 85%, 90%,
NIVMTQSPKSM MSVGERVTLSC,KASENVO_TYVSWYQQKPEQ; PICLLIYGASN

RYTGVPDRETGSCSRF DTt HEEYoREDIRBYHEEH Vs EBY MECEEFRIER SEONS Rio? 50:
QVOLQQPGSVEMRPGARNY KILSEACASGIOHDHSE S M BWAKQ BER QG LENVIaHEIBN.- B CDR-

NSGNINNNEICFKGICATLTVDTSSSTAVVDESSLSSEDSAVYYCARARSFYYAM .
DCWGQGT§VT\)§$’G§aﬂd Ekgih%ico 'té%'ﬂmeé’rcé’u%f“eajl%%?ﬁéu A r&iéﬁfﬁé%ﬁ% aiPE A% Br§PTmpound

derived from an aftihophyfactoydititpi@the iventicnoZOMdeatkgpsabiallytinel anidhody:, okanen.of its
derivative compogsndgn% Sflé%ﬁiﬂfqigga(gr@%g? according to the invention is characterised in that said
derivative compofjr%’(lzlI consists-of a binding pro?'ein comprising a peptide scaffold onto which is grafted
at least one CDR so aslor preserizeitintbatiretsiosdquparts therparatbpic thedodjnitimg: properties of the
initial antibody. Zg%gqﬂwqr_e S|AMeDEes.among the sequences of the CDRs described in this
invention can also prowdedAon various protein scaffolds - or frameworks - of oglobulins. In this
case, the prétein SegQUénte. gidkés it possible to recreate a peptide skeleton favourable to the folding
of the grafted CD&@V@?\B% a&@gk@ﬁ&ﬁﬁm to preserve their paratopic properties of antigen
recognition. 30In general manner, the person skilled in the art will know how to determine the type of
protein scaffold oRksJMRAitk th: GrRfFaIEdst one of the CDRs derived from the 26 original antibodly.
More especially, gﬁ@&w thatcinGreer to be selected, such scaffolds must meet the greatest

number of criteria as listed below (Skerra A., J. Mot. Recogn. 13, 2000, 167-187): good phylogenetic
Conservation; SEQ IDNo. 6: ATPRIGTGFAY

25
More especially, in preferred manner, the antibody, or one of its derivative
compounds or functiopal 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 §0%, preferably 85%, 90%, 95% and 98%,
30 identity, after optimal alignment, with the sequences SEQ 1D Nos. 1, 2 and 3.



5known three-dimensional structure (such as, for example, from crystallography, NMR spectroscopy or
any other technique known to the person skilled in the art); small size; few or no post-transcriptional
modifications; and/or to- ease of production, expression and purification. The origin_of such protein
scaffolds can be, but is not limited to, structures selected from: fibronectin and preferably the 10th
domain of type 3 fibronectin, lipocalin, anticalin (Skerra A., J. Biotechnol., 2001, 74(4) :257-75), protein
Z derived from domain B of protein A of Staphylococcugaureus, thioredoxin A and also proteins
15having repeated motifs of the "ankyrin repeat” (Kohl et al.. PNAS, 2003, vol.100, No. 4, 1700-1705),
"armadillo repeat", "leucine-rich repeat" or letratricopeptide repeat" types. There may also be
mentioned scaffolds dedwdddrosn poxmedusines, for exdmie pthedalfowitgitexinscdenveddrom
scorpions, '”SeCtﬁfuﬁéﬁEﬁ&l @%}l}l‘a’ﬁi’ £i% ng&gtﬁ‘%] 1%'1?[%}[%001{1%?&%0{] {laaNOcﬁXQthar%ergFilN)thg OAS.an
example - which is in no way Timiting - ofrsu h hybrid structures‘there may be mentioned the msertion
of the CDR-HI (hépy EHRs) 6f sl epardintbedyfdmefystaB8@, i dheldithé. [Sopsl of, PIN, the
new binding protej %/ i |QiRgol ing opaydie riginal antibody
(Bos et al. BBRC S0 00 St ) e s e e e e oy by e e e
grafting of the 25CIH R sliguesa) chidirihofeanansasFESARMESoyHEP andibody onto one of the loops of
neocarzinostatin (Nicaisg efaly2004)with fHRalmasAgserbed bereinhetons, sich, peptide-seaffolds

can comprise from 1 to 6 CDR(s) derived from the original antibody. Preferably but without its being a

necessity, the pef$EiEKife@RPIBLPivilsdivn! drismspisnacomiingenvibe Fopitipe SORREEPY ehain, the

latter being knownds be.pripcigairesorasible. forthespesificity.of the ntisefy. Sglactipp ohthe
relevant CDR(s) will be obvigus to the person skilled in 27 the art, the latter employing known

techniques for th&ptipaes(BES B AlosFER &8 1ard i somestival s pragying at epstRianprefeadexamples
are in no waylimiging, agwd, any:athessirugtsadnawn Qrehyigsusiptheskilled persan.myshie
considered as betllﬁ included within the 5 protection afforded by the present patent application.

- ’ p
The present inventfon Hecotdfifyly réites folsA X iiBBu BPEHE LRI e AtV SRiFsEhaS B

functional fragmenisk charagirriged:n tak saiddpepiidescafioldisaalentes frgamproteinsiwhich a) are
phylogenetically weblbconservéed, b% %}e of‘%obé?t r%r,ghitgc{;ure, ¢) have well-known three-dimensional
molecular organiSAtiSH It &rd8Y 107anPLRERIARA/Sr &) Cormprisifediohs itat Rarilss PRSEREd by
deletion and/or insértienyithiduthehangesd03IRe stabitityorapesties2.  According to a preferred
embodimentl, the antibo}gé/f or on&i 01;; it?_iderivgttiveacomgounds,orlié‘flzi)ncti%ge agments, according to the
invention is Characterised i & A EBHEE SEL SIS Catiarfid s e Herived from
fibronectin, prefef#Hilyih&ol 571 GtHRIVGEGRFA Yype 3 fibronectin, lipocalin, anticalin, protein Z derived
from domain B of ﬁtﬁg\i@\ fos ylococcus aureus, thioredoxin A, ii) proteins having repeated
motifs of the "ankyrin repeat”, "armadillo repeat"”, "leucine-rich repeat" or "tetratricopeptide repeat" type
and also iii) protefitiphibiers Bf @ENBIIPNO synthase (PIN). 20In accordance with another aspect of
the invention, megtign s+ ISE . functional fragments of the antibody described
hereinbefore. e%%g%ﬁgg%ﬁﬁﬁg?%%m is directed to an antibody, or one of its derivative
compounds#¥r fubEfidoHaMragmékidTtR@vention characterised in that said functional fragment is
selected from Fvgrapp{kaps. ﬁM@@g}@jg@ﬁﬁg fragments and 25 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 (se standing for
single chain), Fab, Rabiofabprsafyy e freaments andiabocigait o agment vagse fall-tie may
have been extended by 30chemicalmodifiCation,e.g.additionof poly(alkylene)glycolsuch as

compounds or functional fragments, according to the invention comprises a light chain

25 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

30 three CDRs, as defined according to IMGT, of sequence SEQ ID Nos. 20, 21 and 22,



poly(ethylene)glycol ("PEGylation") (the PEGylated fragments being referred to as 28 Fv-PEG,
scFv-PEG, Fab-PEG, Rabl)2-PEG or Fab-PEG) ("PEG" from the designation Poly(Ethylene)Glycol),
or by incorporation in a liposome, microspheres or PLGA, said fragments having at least one of the
characteristic CDRs according to the invention and, especially, being capable of generally exerting
activity, even partial, of the antibody 5from which it is derived. Preferably, said functional fragments
will be composed of or will comprise a partial sequencd df the variable heavy or light chain of the
antibody from which they are derived, said partial sequence being sufficient to retain the same binding
specificity as the antibody from which it is derived and an adequate affinity, preferably equal to at 10
least 1/100th, morespeeferdplyratildagtlldaQtROWE thafeoftlge? a0itiDOUY fmandidvdl isedativefler  Such
a functional fragment will comprise at least 5 consegufiv. in ids rﬁerably 10, 15, 25, 50 or 100
consecutive amin{c})pgtlc}éllji lé?%%nr%%ﬁ%évgeaa%]eensggugp fﬁ%%ﬁn&gt%};/p)fgr’ogn@?v i%%gi i derived. 15Preferably,
these functional fragmenitsiwitl bedragmemslofity ssok\vapFabli (&) 2hifd abotihodeFe:Fentypitor
diabodies, which ger. the.s fixing specificity as the.antibody from which they are
obtained. Accordi%%]?t%&ﬁyéLy %?é%k%?ﬁv%ﬁgﬁ F%ﬁgr%a r?ésné ’a%ﬁgié)%érfésq of t elnl?fﬁ/rglr]{’t?o%ogl ﬁ}%% Bbtained
starting from antibtdieshais deserisied hickaiv ety siatitddsosu PRSI digEBioh LisingENzyides such
20 as pepsin or Papain ARdlalRy Heayeae of i disilide RIA0Ss By Meannal demigaliegetion.

The antibody fragments included in the present invention can also be obtained by génetic
recombination techifig$8SuHat apediRélviscondl-latwaptoite penseniskiltadhia wpientaorIBRgeptide

synthesis by meagg 0§05 gxampley AUARICRERINS SYDLRESIREES SHCRSS (hose SHRRlied by the

company Applied Bioascgﬁtems, etc.. 25 According to another particular aspect, the present invention

relates to a chimefié dritBody, 2 dridluties dettvatves cotkbddntiesof fuldctonaiiragiestivsacording to
the inventionChakagieriseddaihadosaigastibady als0 sompsisgscanstant ighlehaip.andheayy chain

regions derived from an antibodggtrom a species heterologous to the mouse, especially from humans.

] ) g
30According to yetSREEr E5EhER BrIsEFEREIR, tits: HuAfanééd-antibody, or one of its derivative
compounds or functionatfragmentsiis gharaslisetdnthal the.conatant 29 1ightchain and heavy

chain regions derived from a human antibodgl are the lambda or kappa region and the gamma-1,
gamma-2 or garnﬁ%e@fbﬁ?ié%%‘é%%%@? L According to another aspect, the invention relates to a
first rnurine hybridgnacapable pfsecretimg a monoclonal antibody according to the present invention,
5 especially the hybridoma of murine origin as deposited at the Centre National de Cultures de
Microorgani§ﬁ1es%é@lmc(iﬁéti@%}}%qg&’?ﬁgris, France) on 22nd February 2008 under number
1-3920. Said hybridoma was obtained by fusion of immunised Balb/c mice splenocytes and Sp 20 Ag
14 myeloma cell lines. Said hybridoma deposjted at the CNCM on,22nd February, 2008 under number
1-3920 10secretes the% Oﬁ%c‘?ﬁ?ﬁf@:}fﬁ%ﬂ#@f@?fi{;%’ﬁ&ré d’é‘%ﬁ%r"&ﬁe{%fﬁs rfotve

compounds or furctignattiagmantsonal Paeosainqiooadintherispeaintie veriies saelaesigq second

marine hybridoma capable of secreting a monpclonal antibody according.to the pr ipyention,
especially the hyt‘fﬁéﬂ r%%nﬁfqéeu%ﬁ%eog%%’a%sc%% f?@ﬁcgf heé &’em%é%&ﬁ%%gﬁegﬁéwﬁg'de
MicroorganismesiT N@M) {)nstitettRastenr&Rauns xFrance)bnziachbeiiltany 008 Vhded agimber
1-3921. Said hybridoma was obtained.by fusion.of inmunised Ball* mice splengcytes and Sp 20 Ag 14
myelonna cell Iineng?I&%}fd %%88%%% G %%%?%ﬂ%ﬁé@&ﬁ%%ﬁ%?ﬁg%iﬁy under number
1-3921 secretes the mohoidkemadeamtifrody edenedite heikidas206HE jtoramentfitscdgrivativer20

compounds or N FAGMERTS. accoASOISING 8. AR ASRES, s Invention relales 2 third
marine hybridoma capable of secreting a mnocional antibody aceording 10 the present invention,
especially the hythigere® Bt nasidséredgircasivgposidd bt tiec@eeire NaGiolhNte.Gulbdresdds,

Microorganisses NGIMINGII RASISUx RAVS FIRRGR) S8\ by 2o 20 MR e ey

1-3918. Said hybridoma was obtained by fusion of immunised Balb/¢ mice splenocytes p 20 Ag
14 myeloma cell RrEsEsalHyBRidoattepesitatablife IBN®OM 613228t B&bruary 2008 under number

1-3918 secretes the mopgglanal;antbedy deferrasiarerain.as 2o Hm vty QRRCLIE S NALYS,

compounds or functional fragments. 30Finally, according to another aspect, the invention relafes to a
fourth marine hyBHdSH& AP ABIE B HRRABNE WS AsB R dFtiboeiaceentling (@ the isnsstne 30

comprises a light chain comprising at least one CDR selected from CDR-L1, CDR-L2
36 and CDR-L3 of seguence 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



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
1-3919. Said hybridoma was obtained by fusion of immunised Ball* mice splenocytes and Sp 20 Ag 14
myeloma cell lines. Said 5 hybridoma deposited at the CNCM on 21st February 2008 under number
1-3919 secretes the monoclonal antibody referred to herein as 214B2, or one of its derivative
compounds or functional fragments. For more clarit§, Table 2 hereinbelow summarises the
different amino acid sequences corresponding to the different antibodies according to the invention,
with the 10CDR sequences defined according to IMGT in bold and those defined according to Kabat in
italics. Table 2 FORBEY1 8920206+ & {14502 451 140d/ 1 -89 28y 2dpBY PO BEGD RASN 4789 17 69

33 79 43 85 CDRbR &894 from CDR-HI, CDR-H2 and CDR-H3 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 1D Nos. 46, 47 and 48.

3 For more clarity, the protein sequences mentioned are the following:
SEQ ID No. 43: ENVGTY
SEQ ID No. 44: GAS
SEQ ID No. 45: GQTYSFPYT
SEQ ID No. 46: GYTFTSSS

16 SEQID No. 47: IHPNSGNT
SEQ ID No. 48: ARARSFYYAMDC

More especially, in preferred manner, the antibody, or one of its derivative
compounds or functional fragments, according to the invention comprises a light chain
15 comprising the three CDRs, as defined according to IMGT, of sequence SEQ 1D 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,
In Iikewise preferred manner, the antibody, or one of its derivative compounds or
functional fragments, according to the invention comprises a heavy chain compriging the
20 three CDRs, as defined according to IMGT, 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 a second approach, the CDRs can be defined according to the

25  customary approach of Kabat er ol (Kabat er of, Sequences of proteins of

immunological interest, 3™ I3d., U.S. 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

30 comprising at least one CDR selected from CDR-L1, CDR-L2 and CDR-L3 of sequence

SEQ 1D Nos. 59, 60 and 3, respectively, or having at least 80%, preferably 85%, 90%,
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95% and 98%, 1dentity, afler optimal alignment, with the sequences SEQ 1D Nos. 59, 60
and 3; and/or a heavy chain comprising at least one CDR selected from CDR-H1, CDR-
H2 and CDR-H3 of sequence SEQ ID Nos. 61, 62 and 63, respectively, or having at
least 8(%, preferably §5%, 90%, 95% and 98%, identity, afier optimal alignment, with
the sequences SEQ 1D Nos. 61, 62 and 63.

For more clarity, the protein sequences meniioned are the following:
SEQ ID No. 5% RASASVEYYGTSLMH
SEQ ID No. 60: EASNVES
SEQ ID No. 61: STYTMS
SEQ ID No. 62: YISSGGGTTYYPDTVKG
SEQ ID No. 63: PRIGTGFAY

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 ID Nos.
59, 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. 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 least 80%, preferably 83%, 90%, 95% and 98%, identity, after
optimal alignment, with the sequences SEQ 1D 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 selecied from CDR-L1, CDR-L2 and CDR-L3
of sequence SEQ I 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-Hi, CDR-H2 and CDR-H3 of sequence SEQ ID Nos. 71, 72 and 73, respectively,
or having at least §0%, preferably 85%, 90%, 95% and 98%, identity, after optimal
alignment, with the sequences SEQ ID Nos. 71, 72 and 73.



951 CDR-H14 6120714 6146871 CDR-H25 6221 72 34 80471 88 1CDR-H36 63 22 73 35 81
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For more clarity, the protein sequences mentioned are the following:
SEQ ID No. 69: KASQNVGIAVA
SEQ ID No. 70: SASNRY'T
SEQ ID No. 71: STSGMGVS
5 SEQ ID No. 72: HIYWDDDKR YNPSLKS
SEQ ID No. 73: RDHYGDYSYAMDY

More especially, in preferred manner, the antibody, or one of its derivative
compounds br functional fragments, according to the invention comprises a light chain
10 comprising the three CDRs, as defined according to Kabat, of sequence SEQ ID Nos.
69, 70 and 19, respeciively, 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.
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
15 three CDRs, as defined 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 alighment, with the sequences SEQ ID Nos. 71, 72 and 73.
Still in accordance with this same approach, the third antibody, or one of its
derivafive compounds or functional fragments, according to the invention comprises a
20 light chain comprising at least one CDR selected from CDR-LI, CDR-L2 and CDR-L3
of sequence SEQ ID Nos. 79, 60 and 3, respectively, or having at least 80%, preferably
85%, 90%, 953% 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-E1, CDR-H2 and CDR-H3 of sequence SEQ ID Nos. 61, 80 and 81, respectively,
25 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: YISSGGVTITYYPDTIKG
30 SEQID No. 81: PRTGTGFAY



1Heavy Chain (VH) 8 24 37 50'1.01 Chim. VH 102 96 tigG4 Chim. VI- 103 97 15Antibodies
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 20heavy chain regions of an antibody from a
heterologous species to said given species. Chimelic-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 DNA comprising a promoter and a
sequence 31 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 1o Kabat, of sequence SEQ ID Nos.

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 1D Nos. 79, 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 deﬁnad_ according to Kabat, of sequence SEQ 1D No. 61, 86 and 81,
respectively, or having at least 80%, preferably 85%, 90%, 95% and 98%, identity, after

10 optimal alignment, with the sequences SEQ ID Nos. 61, 80 and 81,

Finally, stili according 1o this same approach, the fourth and final 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. 85, 86 and 45, respectively, or having at least

15 80%, preferably 85%, 90%, 95% and 98%, identity, after optimal alignment, with the
sequences SEQ 1D Nos, 85, 86 and 45; and/or a heavy chain comprising at least one
CDR selected from CDR-H1, 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.

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

SEQ ID No. 85: KASENVGTYVS

SEQ ID No, 86: GASNRYTGVPD

SEQ 1D No. 87: TSSSMH

SEQ ID No. 88: EIHPNSGNTNNNEKFKG
25 SEQID 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 fo Kabat, of sequence SEQ ID Nos.

30 85, 86 and 45, respectively, or having at least 80%, preferably 85%, 90%, 95% and
08%, identity, after optimal alignment, with the seguences SEQ ID Nos. 85, 86 and 45.



coding for the variable region of a non-human, especially murine, monoclonal antibody according to
the invention and a sequence coding for the constant region of a human antibody. A chimeric antibody
of the invention encoded by such a recombinant gene may be, for example, a mouse-human
chimaera, the specificity of that antibody being determined by the variable region derived from the
murine DNA and its isotype determined by the constant region derived from the human DNA. For
methods of preparing chimeric antibodies, reference mey be made, for example to the document
Verhoeyn et al. (BioEssays, 8:74, 1988). A humanised antibody is understood as referring to an
antibody which contains 10 CDR regions derived from an antibody of non-human origin, the other
parts of the antibody mdletkiteviseimgfderidethfrem baenfdromore)dnu mbirs datibathy antipodigs ar
gennfine(s). In a?é’ i ere (;% ihe seaments of the s eletoqéreferred.to as FR) can
e modied i order AR S o e A SRR R
Verhoeyen et at, SeterfcPR23@: 1584215860 11988Riethinafincgtatsd SKAtINeN38 283288321, 4D88).
The humanised aptibadies,aceering ke eisvaninn ariagme s neseeloage RshRed Y
techniques known to the pérson skilfed in the art (suc?1 as, for example, those described’in the
documents Singepiétrat! alightsah WiS0IRoH41285%, SYY XD Nioaritais el 8Biotechnol. Genet. Eng.
Rev., 10:1-142, 1992; or Bebbington et al., 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/orithéapeisaet tesaersin ClscieRifim avlsatpideschinghespide en RifsWh to the
person skilled in #)e athestighiag,fas RXAMRIG NS BCARIAUR,ofy ﬁ@gmgeﬂ%%gﬂg%sb&w%
which is the subject-matter of patents EP 0 451 261, 25 EP O 6%2 040, EP 0939 127, EP 0 566 647 or
also US 5,530, 1011¢9414:4%88!870, US 5,585,089 and US 5,693,761. There may also be mentioned the
patents US 5¢639,641 of; a3 6.036i287 2 B8R 153 AL 58 ZTR930es nlft RALLIRNHNSIneition is

also directed at the humanised antibodies derived from the murine and chimeric antibodies described

hereinbefore.  "PPERIEL AR HEA Oh QAT TRt Q5IA! SHEhEAR TRRA PGl GHY BRMmyEY HEma human

antibody are the lnmbdaar kappal regisi.and the pamtadch SAMMATRHE SANNAALRIIAR cise
respectively. In the emb \%iment corresponding to the Ig%Gl_isotype, an additional 5 characteristic of

the antibody is thAPGFRAVIK G BREEIFRMUHBI s QE RS ABIER RIS S paran Fesanlingy
Cytotoxicity) and/erfRGéCamplemanicReend entl Gy REQEBHY hereinbelpvaddition, as will emerge from
the Examples hereinbelgyv, the antibody tg which the present invention relates djffers from hitherto
known antibbdlies in that %@%pédﬁfég&f inMBYERY ﬁ% BPGTHFATaEOA OF (BHBRIr CMISeIUeIRE hiss been
stated hereinbefonedthecGDEb ihprataimbéaioagotoithéstetiaspapirctamily ahchdioviitdethaieof,
contains 2 extracell Iargq maitlﬂstECLélStar@irBotacids,hse% uence 40-5% and EC2 (109 amino acids,
sequence [113-25_?[%, also raferredto'ad extracentiar }o%ps.o 1?&%0%?&@% tﬁ%n&aé% n?tfit?\ll‘é ion, the
antibodies used arecdpaltie of pindimy tptahie abipenenepiiipedaeategt ivcthe extiaceltidacdandain.
Preferably, said gntib will fix itself tq.the loops ECI and/or EC2. More particularly, in,accordance
with a preferred ﬁ%@ﬁ%ﬁ?ﬁ? So?%%%ﬁ:ﬁ%lﬁt%?‘ﬁ Lr%mf:s[ﬁlegesné1 rgﬁ%lﬂgés%%bgﬁ%asﬁﬂg ké%gjh IEEeC':rD 151
antibody, or¥ne ofrigtfubetionet Gorfragmenis:teapalte ofisindingitbcaepitopadnciydadendhe
extracellular loop . > , pref EC2, corresponding to the amino acids 40-57 and
113-221, respectic\jaes%)gﬁ)%qt e@éﬂéc%%i&%ﬁé%ﬁﬁ@%éﬁ %Sceils ?8%%1 f%)-qg%‘]rcgg%;}ﬁ%el %Fm? %%%%s and
has a theoretical whigt of PR ;P BB STHaiE ColpuEf118-DR timiad ant Negihywosylatensite(residue

ASN159) and 6 oystefie esifyes armina,d dislide DIoGs A SUaIALngASL gL e G2 oo ofthe

tetraspanins, and éspecially of CD151, has been proposed on the Imensional

structize of the ECRIBEHT the. fyrisp AaincCEeed Sdigneurst ereatardabivib Bislaceéthe irs!

40055-40064). AGERIGRG tg%&%&ﬂ%@imﬂ!ﬁ &ﬁ&f@@&@ﬂiﬁﬁ(’f@&q ﬁ[ﬁgcgg}gmtﬁ%%/ﬁlybs&%@ed
oma

scaffold composed of 3 a helices and a specific variable in. For CDI51, that scaffold is thought to
be composed of thlehsglefd [acraolosy] abepayxdotiddicman e Viiawsie ddfiaindis Mdudhitko be
composed of the 1egigy [$58::208bf e ThavaaRledlomainltheEG2 J0PR;isthorgiiahg more

especially involved in the specific interactions of CD151 Witgg)roteins of the integrin family. Directed 5
mutagencsis exp%éﬁfé‘%eﬁ% d<pachayéribuii the TS Nt E iR SEHIGH $ORI1009E Bismore
precisely of the tripepiide QBRH184s196T apd 4o cystemeTeaicheatprsiion t2-irdRgmsseciation of

CD151 with certagn I minir}}receptor integrins such as integrins a3131 or a6f34 (Kazarov et at, 2002, J.
Cell Biol. 158, 12084%50) BRI GREBIERE B e presSEPHsv&ftio RIERBctEE-althedhof at
least one comparison software BLAST N or BLAST P).



10anti-CD151 antibody, or one of its functional fragments, capable of binding to an epitope of the EC2
region. In a new aspect, the present invention relates to an isolated nucleic acid, characterised in
that it is selected from the following nucleic.acids: a) a DNA or RNA nucleic acid coding for an
antibody, or one of its 15derivative compounds or functional fragments, as defined bereinbefore;

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 uh8ler conditions of high stringency with at least
one of the nucleic acid sequences SEQ ID No. 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 optim&f dligtriiess, Methivahtegucroenucicic afidhte Sntereiabkiounsurmmarises the

different nuc'eoﬁd&éﬁﬂ&%@%@%@g%t@l@m99{'9&@9%@4@@_4&&@%%%rw'ﬁ@hMémﬁafe@&

sequences defined according to 2 T in bold"and those defined according to Kabat in italics. 34
Table 3 203B6 (2:3970Y 2BLHREUCISBI D FrpEIFERCA-3u18R 38 BB XieleRumoy Bl 08IEBR-L1 9

to the reference sequence for optimal alignment between those two sequences. The

5 percentage identity is calculated by determining the number of identical positions where
the nucleotide or amino acid residue is identical between the two sequences, dividing
that pumber of identical positions by the total number of positions in the comparison
window and multiplying the result obtained by 100 in order to obtain the percentage
identity between the two sequences.

10 Fer example, there may be used the BLLAST program “BLAST 2 sequences”
{Tatusova ef al., “Blast 2 seguences - a new tool for comparing protein and nucleotide
sequences”, TFEMS Microbiol Lett. 174:247-250) available on thé website
http://www.nebinbm.nih gov/gorf/bi2 html, the parameters used being those given as
default (especially for the parameters “open gap penally”: 5, and “extension gap

15 penalty™: 2; the selected matrix being, for example, the “BLOSUM 627 matrix
suggested by the program), the percentage identity between the two seqnencés for
comparison being calculated directly by the program.

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,

20 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 nen-consecutive amino acid(s)
preference is given to substitutions in which the substituted amino acids are replaced by
“equivalent” amino acids. The expression "eguivalent amino acids" is intended herein to

25 denote any amino acid capable of being substituted for one of the amino acids of the
basic structure without, however, fundamentally modifyiﬁg 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

30 structural homology with the amino acids for which they are being substituted or on the
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basis of results of comparative biological activity tests between the various antibodies
that may be produced. '

By way of non-limiting example, Table 1 below recalls the substitution

possibilities capable of being carried out without resuiting in fundamental modification

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

substitutions being feasibie 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 () Asn
Glu (G) Asp
Gly (G) | Ala
His (H) Arg
Ile (1) Leu
Leu (1) lle, Val, Met
Lys(K) Arg
Met (M) Leu
Phe (F) Tyr
Pro (P) Ala
Ser (S) Thr, Cys
Thr {T) Ser
Trp (W) Tyr
1 Tyr (Y) o | 1 Phe, Trp
Val (V) Leu, Ala

10
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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heavy chain and, more especiaily, the CDR-H3 of that heavy chain, Consequently, it
will be evident that the preferred characteristic CDRs of the antibody according o 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 invention relates to a murine antibody, or
one of its derivative compounds or functional fragments, according to the invention.
According to another embodiment of the invention, said first antibody, or one of
its derivative compounds or functional fragments, comprises a light chain comprising
‘the three CDRs, as defined according to IMGT, of sequence SEQ ID Nos. 1, 2 and 3,
10 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; and a heavy chain
comprising the three CDRs 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.
15 According to vet another embodiment of the invention, said first antibody, or one
of its derivative competmds or functional fragments, comprises a light chain comprising
the three CDRs, as defined according to Kabat, of sequence SEQ 1D Nos. 59, 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. 59, 60 and 3; and a heavy chain
20 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
25 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 'hf;avy chain having a sequence
cgmprising thé amino acid sequence SEQ 1D No. 8 or having at least 80%. preferably
85%, 90%, 95% and 98%, identity, after optimal alignment, with the sequence SEQ ID
30 Neo. 8. ' '

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



42 58 The terms nucleic acid, nucleic or nucleic acid sequence, polynucleotide, oligonucleotide,
polynucleotide sequence, nucleotide sequence, which will be used interchangeably in the present
description, 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 10transcription products of said DNAs. 2% 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%@ﬂé%hﬁ've been extracted directly or indirectly, for example by copying, their 15
environment havinm@;%@z@ﬁm@&mm@&m@)@ﬁ@gsﬁw‘@m@m@m@@M@ﬂﬁgmo

isolated nucleic acids obtained by genetic recombination using, for example, host cells or obtained by
chemical synthests' ¥ ESNYBreRe: e DRl NGB e TiARBREIAE AT O brdsElably 85%,
90%, 95% and 982, 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
such as, espécialfy’ Hei&ién, truncation, extension, chimeric fusion and/or substitution, especially

pointwise substituionr Vasy: el preferaiily seguencasmipsgey sageances trde fol-ie, same;amino
acid sequences a ence uence, this being due to the degeneracy of the genetic code, or
complementary @gﬁiﬁgﬁ%ﬁéﬁswgﬁ%?ﬁ%mgﬁgﬂw M%Rggfggn%e
sequences, prefevab{yQmtey targlitions of high stringency, especially as defined hereinbelow.
Hybridisation under conditions of high stringency means that the conditions for temperature and ionic
strength are so selected that they make it possible for hybridisation to be maintained between two
complementary fragmenitscofddiN Ao By ivayeoftiliisteatof rioohditions ofhighcstiingeneynidhame
hybridisation stepogci‘{stheer. E‘Lj%;os.g of def'nin&the,.pol#l%ucleotige fragments d%scﬁb.ed hereinbefore are
advantageously as fol Sws DRASRIATSE SNARNA -yﬁ%la‘%%%ﬁb%"?% E;gﬁﬁ&}“e t§ 31?\?/8‘%?@8@@1) to
prehybridisation #t«A@edaiBlapur gdfiet esphrdtegrofff{Z0niMegpkhae SRcprdaiing B XSS x SSC
corresponds to a solution.of 0.15M NaCl + 0,015M sodium gitrate), 50% formamide, 7% sodium
odeo aulfate (S0 N S T R SR s 5
hybridisation propetfer 20 dmowest atviltehepegatme dgpending con ithel 8izedo thendrothesiech42C for a

probe of size> 1 ti washy £.20 mj sat20Cin 2 x SSC + 2%
SDS, 1 was?]?ng g%%ﬂ %%%t%%%t%%@?%%g gééé%%wﬁgéés‘%@ L#rfaﬁnv%iaggﬁiﬁegs%cgg?ﬁég outin 0.1
X SSC + 0.1% SDh&foz 30 minuttyat peGrhin rtheddt siZs% 100 itk oideshyT Réhigimstihgency
conditions described hereinbgfore JQ&U@}QQME@'%% godg@%g $ize can be adapted by the person
skilled in the art for oligonucleotides of larger of smaller 20size, in accordance with the teaching of
Sambrook et al., (1989 Awsietntiocishing el spbeitorgnnahilial ipsatiod. Guld<sprhepkatiogr  The
invention relates glsodp gVeSiRLLAMBSSING. ARG eigagithaceqminglo te present inwention,

The invention is directed especially at cloning and/or expression vectors 25containing a nucleotide

sequence aéordiftitE e thoehticnCPRsTRedrbiewst secedinary foahse pivesnencpraféldbyNesmprise
elements which allpwdhg,exwessioraRi/orsasalion: abibe syglentide.sgagencesdn apartigular host

cell. The vector must then _(;or%%%se a promoter, translation initiation and termination signals and also
appropriate transChptidtT B At PPEgiBhe grrRd: pElc e srseinE @bhirtaifedinmgdBie

manner in the hoghcethand EHnayontigsalyhareRarticuar signalespeciiingdherseesetian of the
translated protein. These varioys elements will be 36 selecteﬁd ang)l o] tiﬁmised by the person skilled in
the art as a functiGiPET e Al ABEPEALEA TP Tat RRELOH S Tackbhde etffeRths Aeeddiifto the
invention cags be insetiediipienself-replicativgvectosryithinihie Betecied hpst or can be integrative
vectors of the selected host. 5Such vectors are prepared by methqds customarily use:%by the person
skilled in the art, and th&Y&% mﬁgt%léﬁte??g}?]b&eﬂgtg%%d t#f]ioa%‘f‘éﬁﬁab% 985t By Bt fH7E5FT Fethods
such as lipofectionngiecikzpar dtionchelbishackorachediicalimkiiadstion dhgyieaiorsi@tcoksting to the
invention are, for.example, vectors of plasmid. or viral origin. They ar. Ul in transfarming host cells
in order to clone c‘l){’i},\fel}f)l(%raé ggq%heéq_ce comBrzsmg the amino acgdal Sequence §El%§?gjll\llg ﬁ orohavm 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 seguence

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



tonucleotide sequences according to the invention. The invention also includes the host cells
transformed by or containing a vector according to the invention. The cell host may be selected
from prokaryotic or eukaryotic systems, for example, bacterial cells, but also-yeast cells or animal
cells, especially mammalian cells. 15Insect cells or plant cells can also be used. The invention
relates also to animals, with the exception of human beings, comprising a transformed cell according
to the invention. In accordance with another asp@ét, the invention relates to a method of
producing an antibody, or one of its functional fragments, according to the invention, characterised
20in that it compriS(Oas thg folloowing steps: a) culture of a host cell according to the invention in a
suitable culture migdtur? 4ndUfder ShirasfseiiturE e sntimehal snacss reith Jheysersars ShlbBdies, or a
functional fragmeng thereof, thereby produced, from the culture medium or from said cultured cells.
25The transformed cells according to the invention can be used in methods for the preparation of
recombinant polypeptide® RUSIRE IR e RETaRc PR RTatBEY 167 B Pfepdtion of a polypeptide

according to the isentioNdmecombinant form, characterised in that they employ a vector and/or a cell
transformed by a vect ' invention, are themselves included in the present invention.
Preferably, 20m OGRS SR SRR A s B ERT oSt Ritons
enabling the expréssiuiTioR saidyaatypeprite TehsakbrcambinagUpetideisGecoveied. k37  As

has been stated,é %IWO%may be selected from prokaryotic or eukaryotic systems. In particular, it
is possible to identity nucléofide sequences according to the invention which facilitate secretion in such

a prokaryotic or QKalyiOHSSYSIBMPANVEL K TASRBGINT IHE MG EISHOIR CRrSIRg:S ok aasEFeNCce can

therefore be advmgﬁ%ﬂ ' W %TEQEIB [We]s ng e intended to be
secreted. Indeed, purifica |o¥lsgf#§§g£§§§rﬁéma tproftgiﬁtqgs of in e%%t%%t e agl)ﬁ%géeg)&% e fact that
they are present MIENEMSURErhatany 88the cell culture rather than in the interior of the host cells. It is
also possible to prepare the polypeptides according to the invention by to chemical synthesis. Such a

preparation method is also included in the subject-matter of the invention. The person skilled in the art
knows methods of chentigairdymthesisitfer exhmipletéchtliguesemployit ghsdlichphases(seep!d
especially, Stewayd et al,..1984, Solid.pha eptl nthesis, Pierce C . Company.. Rockford.
111, 2nd Ed., (1984)) orattéc%néﬁl?és us?ng %%%é%%?%%ﬁ?é%fﬁ?‘ ﬁ?ie%%g gg&%ﬁgérﬁsg{fi r{%lflﬁagments
or by 15 conventitidiay RiRBsisirisbhedorrcTidénp oty Bépiides strainedSRicheisalsyAthebis, which

may contain gonespanalog. nannatyal RIINGACRAIBI PR INSACKLIA h INEMIGR:r. e he

antibodies, or one of thelr‘d’erlvatlve_compounds or functional fragments, capable of being obtained by
a method accord i rtHé ghveEntion drégissdneiceiedti HO s préséranmveridne heaycdwmiding to yet

another aspect, tb@uq{ﬁéﬁgttﬂévﬁﬂé@@%t%ﬁ loAB-a0ueshasdesarined hiereinbelone; chargcterised
na

in that it is, additio , bispecific, that is to say capable of binding specifically to a human protein or

human receptor ddvdrgrEntess B85%. TreBrap ARy coPBifuntlionandantio disstansiienecatiietiond

generation of 25imenesionatipmibediesdeswhighiiwe dilfesentyarable regions are combined in the
same molecule (Hollinger and Bohlen 1999 Cancer and metastasis rev. 18: 411-419). Their usefulness

has been défhonstrated SERFIHIEHE HRAGHOSHE ABBPAReET Mtndrypainte Ak Birdarbmsiinlto recruit

new effector funcéiensOito danget dePhdalibuaimaleulesen theauwiacaahivaaun aglls: These
antibodies can be obtained by chemical methods 30(Glennie MJ et al. 1987 J. Immunol. 139,

2367-2375; Repp BPREIH12 1688 HEMRE: 37 763859 ArQuiinditontabbae’ mrsrrUB Bl Bsvan M.J.
1986 PNAS 83, 153614673, 385ttiesh, M:Raeihal 1086 MethedEagyngeh. 101%:246-228) fretalso, and

preferably, by gengtic engineering t cHni ues Wh'chgmake it pos i’%ﬁe to force %Egrodim_erisation and
thereby facilitate &%&Wét%%% 8?%’%@? E‘%@%’oﬁﬁhf{ %f%’(‘ﬁ}%\%g 4R aﬁgl et @ Biotech.
16: 677-681) 5These hispecifimaritingdiks tas:bERA S uctfdas \WHolehgGs. a8 bigpaati®!:,
respectively, or having at least 80%, preferably 85%, 90%, 95% and 98%, identity, after
optimal alignment, with the sequences SEQ ID 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
36 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 alignment, with



Fab'2s, as Fab'PEGs or as diabodies or as bispecific scFvs but also as a tetravalent bispecific
antibody in which two fixing sites are present for each antigen targeted (Park et al. 2000 Mol. Immunol.
37(18): 1123-30) or fragments thereof as described -hereinbefore. 10Besides an economic advantage
due to the fact that production and administration of a bispecific antibody is less onerous than
production of two specific antibodies, the use of such bispecific antibodies has the advantage of
reducing the toxicity of the treatment. The use of a bisﬁ@cific antibody makes it possible, in fact, to
reduce the overall amount of circulating antibodies and, as a result, the possible toxicity. 15In.a
preferred embodiment of the invention, the bispecifie antibody is a divalent or tetravalent antibody.

Finally, the preseREingarnsa iShdrdbteddo e BBt B a0 i Htie EBI P o ABRRER
functional fragmegigeside s ibachharginkeiem. asg mesicamenthfhedayeatiosureldiesalsR to a
pharmaceutical composition comprising, as active 20 ingredient, a compound consisting of an
Entibody, or one 47 s dBvatie BB ndee bR Rarl AT P LS HocB i 1R iRt
Preferably, there iscaglfled to said antibody an excipient and/or a pharmaceutically acceptable carrier.
According to yet anothef embodiment, i{r;ae resent invention relates also t harmaceutical
composition as describ 8r%?é?ﬁ§éf8?’e W%ﬁeﬂw&%%’ﬁﬁil%%ﬁﬁﬂ% ,ealgez%g(g%ﬁ%ination product for

simultaneous, sepa@iENdinwe-staggered use, at least one other antibody, a cytotoxic/cytostatic

agent, a cell toxi ioelement. 'S 0 inistration of the
o compotnds O hE LTS O e VARl e TSt I O Ak T Lo
pharmaceutical fo¥AN\ZB GV SRPSERE LSEDBSUMIEISIGMDEY. thiey AdQ{DEFaNDN, [&a16&TEme time, of
the two compounﬂg of the composition according to the invention contained in separate

pharmaceutical foi ins. "Time-staggered use" is understood as the successive administration of
the two 5cortipouil§ &P tHe. 8@mposition according to the invention, each contained in a separate

pharmaceutical f Ebgﬁgﬁ@ @ﬁ it WW lg%q(@ ion sansiderably
increases the efficggg%éﬁ e cance %. n&(ﬁmmgt erafoggutlc e eEc{%; olg t%ga%ztibody
according to the iEYtioN Y& patetRiad SR UNeMpS didd mnhddbyHind AN adlSBRAGIHBA cylotoxic
agent. Another mw@;@@? jpent advantage produced by a composition according to the invention
relates to the possibility of using lower effective doses of active ingredient, which makes it possible to
avoid or reduce the risks of secondary effects appearing, especially the effect of the cytotoxic agent.
Moreover, this composition aegarging g dheyanian shailadmaks it passiiei.aagys igexpected
15therapeutic effect more rapidly. "Anti-cancer therapeutic agents” or "cytotoxic agents” should be
understood as sublstarsiEBEaRHCHMIERIaivistEred Fegnsatic APLHBHES 6risHS vEA thERTEVopment

of the cancer in the. RRUSRIDRY, WeY.AHAPAURIARg S XRMPIS,PEHENRISTSINRIR MaYhg mestioned

"alkylating" agents, antimetabolites, anti-tumouor antibiotics, mitotico. 20 iphibitorsﬂ, chromatin function
inhibitors, anti-antfitfehedis dgtasddead drohanelenntyaidrogerts Brimmiutiomatimiiofter  Such
agents are, for exgmpla, mantianed:in the MAcoB1taeDAgedevoted:ifx ascaleay Radharmatology

in the column "Cytotoxiques" (English; c%totoxic agents); such cytotoxic compounds mentioned by way

of referenceb th&YBBENRtRE 4B iShesr R a8 B R e &rotdxiedgentesrectivalin Miting

agents" refer to anwsighstanes WhIGh jsgapakiegelcosientyehinding so,0n alklatinganyymaigcule,
preferably a nuclei¢ acid (e.g.: DNA), within a cell. As examples of such alkylating agents there may be
mentioned nitrog&A&TtEtart. %%ﬁ%ﬁ&%ﬁr@tﬂ%ﬁ%e@%ﬁ%%ﬁﬁcil, melphalan hydrochloride,

pipobroman, 30prednimustie; disedismuphbsphatedmesiranmisinenasaz aph erngs Suthas or
cyclophosphamide, altgetam'ne, trofosfamide, ulfof?sfamid? r ifosfamide; aziridine[':. 40 . .

one of s derivalive compounds or functionai fragments, comprises a light chain

25 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 1> 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

3¢ optimal alignment, with the seguences SEQ ID Nos. 87, 88 and 89,



or ethylene-imines such as thiotepa, triethyleneamine or alien-amine; nitrosoureas such as catmustine,
streptozocin, fotemustine or lomustine; allcyl sulfonates such as busulfan, treosulfan or improsulfan;
triazenes such as dacarbazine; and also platinum complexes such as cisplatin, oxaliplatin or
carboplatin. 5"Antimetabolites” refer to substances which block cell growth and/or cell metabolism by
interfering with certain activities, generally DNA synthesis. By way of example of antimetabolites there
may be mentioned methotrexate, 5-fluorouracil, floxuridine, 5-fluorodeoxyuridine, capecitabine,
cytarabine, fludarabine, cytosine arabinoside, 6-mercaptopurine (6-MP), 6-thioguanine (6-TG),
chlorodeoxyadenosine, 5- 1.0azacytidine, gemcitabine, cladribine, deoxycoformycin and pentostatin,

"Anti-tumour antibiotics" &R TS s FHAL HHIEIP LA eVt BYRRBiIt the s HhESISBIBINA, of RNA
and/or of proteins;oryamples: ot suehantiimaty, aniaticsdmsiude-daxershisinsdarngrukisin,
idarubicin, valrubjcin, mitoxantrone, dactinomycin, mithramycin, plicamycin, rnitomycin C, bleomycin
and procarbazinel?afWﬁéﬁ%”ﬁ’lﬁPoﬁW%éﬁ? FHRIRR AT mﬁfggs%%oﬁhgoceﬁpc%i@‘&ﬁ% #hitosis. In
general, the microdedd@eninbibitessio R exoitis, seh.ag pewdjtaxgliandmiacsiaxel arcapablaef
inhibiting mitgsis. The vinca agﬁ&)ig[i %h s vinplastine, yincris%ge, viré%esine and vinorelbine are
also capable bf inhbitig AtosfE L Chromatiy AREROCIRHDRE* SFHSptheBhaHEE fISTARES refer to
20 substances whiehpidiiithbemommalduegtience SEigdmatn rpodeling Nreteirt)sUehegably
topoisomerases | X le ch inhibitgys include, for topoisomerase |, cam in and
also its derivativeg%g/gc%)(gs %ﬂ/‘g%?agr% % Qﬁ%lfgffaaz{%‘nﬁt }raig%%%%rﬁﬂér‘g}se f%est%%’%f} e%;l%ztgl%side
phosphate and tekipdside. "Anti-angiogenesis agents"” refer to any drug, compound, substance or
agent 25 which inhibitsPthe n%rroevgfgﬁ?f l%hoodr esss%ls.eEgéasrr&%ggogf Q}Eg %9}&9(?‘,0%?,13 agents include,
without any limitation, razoxin, mari a,sﬁ'ﬂ,%a Imasta , prlnomas%at, tanomastat, Homastat,
CGS-27023K Itakitgindhe 420L-3, neovastat, BMS-275291, thalidomide, CDC 501, DMXAA,

L-651582, squalmﬁggﬁég%M&é%Wﬁmﬁ%ﬁ@%%ﬁYi&tjg&gukin-12,

IM862, angiosta nti-oestrogens™ or "anti-oestrogen 0'any substance
which reduces, aRtdd6MEERE (bl The atiidrEoT otk bgé NS HELHMPISE O stci:déttEldre 41
tamoxifen, toremi%;ﬁq{%xggpe, droloxifene, iodoxyfene, anastrozole, letrozole and exemestane.
"Anti-androgens" or "anti-androgen agents" refer to any substance which reduces, antagonises or

inhibits the actiorfbf @hQfrSganY BxGampias ot Entl-Sniidgerss hreMivifdambe QtiutatiigelHP
bicalutamide; SpiFROGIRSIANR £RMAERIRIONE PEBIARLINARISSIAS ARG BIRINGING-C AR MiLIMPERIgdulators
are substances which stimulate the immune system. Examples of such immunornodulators include
interferons, interl&tkIKS QAR ¥4 ¥fdesleulcin, OCT43, denileulcin diflitox or interleulcin-2, tumour
necrosis factors such 10 as tasoneitilin, or other types of immunomodulators such as lentinan,
sizofn-an, roquinimex, pidotimod, pegademase, thyroopentin, poly I:C, or levamisole in combination
with 5-fluorouracil.  Fot RAFEFHEERELHEHIKOHERINSH A8 IHE Wit Bdcd b 28568 ide manual

published by the kzgnshrAssasiationgf deacharsefntheranautic Chemistry entitled "Traite de chimie
therapeutique, Vol. 6, Medicaments antitumoraux et perspectives dans le tnitement des cancers, ed.
TEC & DOC2%2003". MR espatialiih AsEvas SmtRsaiinEh e ipHas FBRMBAS AT fdiorak a
combination prodgigiaeeerdinertenih e inventienischammeieusaddnthiaisaid eyiRiexc ageniisd
chemically bound to said n%)j%)ﬁdy for simultaneous use. 20In an esgecially preferred embodiment,
said composition Cé)é‘é‘%?}ﬁlﬁ)?gat s RIgHHD FIL RHEPsISRRBAG AR R bkt iesdafilatient is
selected from spiashediDRibiter ar ptedailise ingaitsy pisiesahlyndnarelbierandiatvinfibpinasaad/or
vincristine. In rder_.tq facgifgte binding between said cytotoxic agent and said antibody according
to the invention, i e 683 &, especially, to introduce spacer molecules between the two
compounds 16 be boundjre.@r patyétalicyleneylyoolssiiehagpatyetbyldre §Ipeal dsalselamittsacids,
or, in another emtg}%girgiwgrpté 1o lélse %ctiv%g%rei:gativeé Qf said c%/totoxi%agien_t_s into which g(he_re will have
been introduced fUnctions capa fe of réac Ing with ‘Saig Ak oeélf/ SEEor |?1g td'the ihvention. These
binding techniquesisraegibkriownlto fiie pexsoheskitteeiinstiyeax:andhes | ingokebdtatoratedt8@upon in
the present descrjption. 42 According, tq.another aspect t?ce inventio tes to a compaosition
characierised i 1 ame L S e S e
functional fragmeiatsrassverijsipecith prepditoxiet anidion weagivaiement.

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



Preferably, said toxin or said radioelement is capable of preventing the growth or proliferation of the
tumour cell, especially of totally inactivating said tumour cell. Preference is also given to said toxin
-being an enterobacterial toxin, especially Pseudomonas exotoxin A. The radioelements (or
radioisotopes) employed in therapy, preferably conjugated with the antibody, are radioisotopes which
emit gamma rays, preferably iodine33I, 10yttrium90, gold399, palladiurnm, copper, bismuth217 and
antimonym Radioisotopes which emit beta and alpha Rfys may also be used in therapy. A toxin or
radioelement conjugated with at least one antibody, or a functional fragment thereof, according to the
invention is understood to refer to any means making it possible to bind said toxin or said radioelement
to said at least orgigiftibaeRbersedfatatipejatovalett bRotAgmEhR idtie thvbecaRfsEgnd8Chvith or
without introductign §f 3dinkNGNR B atest AN 12,2881 alloning Chericak (RovalgRY),
electrostatic or non-covalent linkage of all or some of the conjugates elements there may be
mentioned, very 5@6@%@@3 M@zéélfi%é, carbodiimide and, more especially, EDC (1-ethyl-3-[3- 20
dimethylaminopropyl]-carbggliimiga daxdeaehiaride) dipaleimide, dithiobis-nitrobenzoic acid (DT/NT),
N-succinimidyl S-acetyl thioacetate (SATA), agents referred to as "bridging" agents having one or
more groups; with one or iBI&pheReIEGRIaRs, EREIRG wWith<ditraioldPTU\ &RBIVery BReferably
N4-4-(azidosalicylarnino)butyilaBod2ppyrisidithipdpropiepamide (ARRP ke MoSUEEI MBIt 1o the
3-(2-pyridyldithio)propionate 25(SPDP).and 6-hydrazino-nicotinamide (HYNIC). Another form of
binding, very especially forFaibleliditsié 4R Eonsist of using a bifunctional ion chelator.  Among
those chelators there may ggamgpéioned the chelators derived from EDTA (ethylenediaminetetraacetic
acid) or DTPA (diethylenetriarninepentaacetic. acid) 30tI%_ have beep developed for binding metals,
especially radioactive nietdfd" ShiFiRTFBGIERURE. Re %&"Eﬁﬂ&?ﬁ: ﬁ"lﬂgﬁ\ and its derivatives can be
substituted with 43 differesisgrotipsdutibe, eapbssichaid sardiRdddncrease the stability and rigidity of
the ligand-metal compl %(re'care et al. (1977); B biel et al,; (1991); Ganso %1991 ; US patent
4,831.175). For examp‘legi,n n(aleﬁ%ﬁeRe%eé?nlsﬁ%fg%?#facaa@eé’ce’a%(lll&)lsariggtit§ LS i\/se%,c Which has
long been used veitycividldhyin Médiotearanddiptefpyabithehdn lifsifrdedaim af kyyihedfdimoataicomplex
with a metal ion, has the notewporthy. characterisgic_of.formi t hel with, metal jons and of
being bound to p?&%ﬁ%%nbfa ttléraf&i@%%ar %Tégh?gé ic ?kﬁ?ggs}qggétar?@f an i@(ﬁég{gg ]tlﬁe%l (fg{}gfzéiment of
radioimmunoconjiigatésrinicdh o€ pthierapy (Measks @vatys(@1984); Baneduxstal. (1D86)) pidAtso
preferably, said at |least one antib fopnin id conjug cordi the. inventinn, is,selected
from its fun?tglongﬁl Fé%%ﬁe ﬁt%?@é‘b°§%%‘f§ Fag%ﬁ%?ﬁ}%ls] fgé%{n?tﬁ)g %é%%%%%ﬁékr@é%’cﬁ&é@géﬁéfggments.
The present invehfidir BdditiSeraydibmenses Usecoftehormasdsiticrecmaienfits thperiVemion in the
preparation of a medicagent,intendedarhe RIeVeian. ol AOULAIMERLALGRBCEL. for LhERresent
invention relates also to the use of an antibody, or one of its derivative compounds or functional
fragments, preferd@blyolariagisednadaroedfiepapasposiioniasssrdmentsd meliwsntéh i thelgfeparation
of a medicamentintepded ta,inhibif the, R ‘{ggg@@p@@f 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, pfeferably héhhamiSeamEad/siithaiedinp SO AEEERECIRY BhETAVEMIBKIHMhEPFeparation

of a medicamentriiqgggg%qe{]%ggg DEENRBHQR OF HRADRN P{LaRG hain) MQQ&;'U@)Q%%@@&'[ may
be prevented and/or treated §r_eference is given to prostate cancer, osteosarcomas, lung cancer,

breast cancer, eniSiHIEtAREandEe, BicH I5deRBePTMENIS ARyl revisHaeaRt P HaFEreatic

cancer or any othef:Ganeehe samBreieIRk!Y: SsislicaReerd A SancalRrlscied fiammrastate rancer, lung
cancer, colon cancer, breast cancer and/or pancreatic cancer. In accordance with yet another

aspect, the presettifniifichHe T BanE TR R ERERRGIY Y ARGt ferefiisnointe

preferably inyitrao RGO ke MetSd fOF an anti-lysozyme VHH antibody onto one of the loops of
neocarzinostatin (Nicaise ef af., 2004}

Finally, as described hereinbefore, such peptide scaffolds can comprise from 1 to

6 CDR(s) derived from - the original antibody. Preferably, but without its being a

necessity, the person skilled m the art will select at Ieastrone CDR derived from the

30 heavy chain, the latter being known to be principally responsible for the spéciﬁcity of

the antibody. Selection of the relevant CDR(s} will be obvious to the person skilled in



30diseases 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 44 underexpression of the CD1
5 1 protein, starting from a biological sample in which the abnormal presence of the CD151 protein is
suspected, said method consisting of placing said biological sample in contact with an antibody
according to the invention, it being possible for said antibody, where appropriate, to be labelled.
5Preferably, said diseases associated with the CD1 5 2%rotein in said diagnostic method will be
cancers. Said antibody, or one of its functional fragments, can be in the form of an
mmunoconjugate or antibody labelled in order to obtain a detectable and/or quantifiable signal. i 0The
antibodies labelle@a@toteings anepipNiaationon thaipfimstion dhspgnisatSiiclidé; foitexkpte,
antibodies referregbg?%mmy@(_)conjugates which can be conjugated, for example, with enzymes
such as peroxidase, alkaline phosphatase, ct-Dgalactosidase, glucose oxidase, glucose amylase,
carbonic anhydrase, acEfjrieHelnBsteragenmasoryriedhas iirtenydiod anmasthorsglutesdeopiosphate
dehydrogenase 1§ grwith adnelecuigauph-as biatin. sigQxiaaninior S M Heaxy UIHIRS e

Fluorescent labels can also be conjugated with the antibodies, or their functional fragments, according
to the inventién aﬂ@ﬁ%i%éff@%qﬁé&h&ﬁ rsRasEE bR ARV atives, fluorochrome, rhodamine and

its derivatives, GFP (Grega Flugrescent Rl ateiifdansyl-uebeliieransieter MsyEhcanivgales, the
~antibodies of the invention or their functional 20 fragments can be prepared by methods known to the

person skilled in HERAMe) AR BR M LREIE e HRRREE SN rdst siidaBats Hirsetkiodt By way of
a spacer group OkadiHge:8rpuRachdcapalraldehydes @i oliaralielvde, b) are of robust

ethylenediaminetetrle,acetic acid (EDTA) or diethylenetriarninepentaacetic acid (DPTA), or in the
presence of bindifg LERE stchAE Ik N R BTE R HRTBFIRIoRS Ak TFEmiFife ebAEdites, 25

Conjugates eompsiging:ihdaieBeck)tyhpdabelsican et praps ehbitaastiananith antispthiegyanate.
Other conjugates ca}%als%?#nclude ehemoluminescent labels such as luminol and dioxetanes,

bioluminescent laBEY LR 412 S8 SROPRIBTEHH or also radioactive Labels such as iodine123,
iodinel125, iodinel26, iodned3d; hromjneéit:teehnetitmaRYh3Rmduan" &, ndiwnidnicgalivm67,
gallium68, ruthenium, ruthenium97, rutheniumw3, rutheniumms, mercury107, mercury203,
theniumoom. TG RoRCRAS b ARATERYS: 48 St it el ch i ERaRORH 5,
thulium165, thuliuheiZptkiukusiflorine eopéttifiom iDdirébils dene st étthdibknaainigitferpaysha skilled

in the art that_exist for binding radioisgtopes to the antibodies, either directly or yia a chelating agent
such a5 ED A or IRSR THATROER Fa GBeitra e B Tt P B e i ostcs
There may also thénsfarenbd mentipnethdabsllingavith, [1l@sdNacbythe ghlaeamihevingesipaigtde [Hunter
W.M. and Greenwood F.C. (1962) Ire 194:495].0r with technetium99m by the technigue of
Crockford et al. ( §?§5tegrirt 4%21624 %%%)gfér f?;%gé %/ih D agléodergg?l pe’d b&;/e ha (_)R}v%h Iﬁgga%hatgqnt 4479
930), The inventittratatepsitdeteetive Uspohad dntibodyractoidmbitothe imvertidiNio $0tthese
preparation of a r@qg;i]ij:_ament intended for the specific targeting of a biologically active compound at
cells expressing or overexpressing the CD151 protein. A biologically active compound is

understood Bérein as refeadaerdenanivdbrpslsicrazshbidlst meatipmgnegpecialiksmnhipitirge tie activity
of cells, especially, et oWt R heirRIORI 3R, &F 406 Hispiiplignrtransiation of genes. 15 The
P . T

invention relates also to an in vivo diagnostic reagent comprising an antibody according to the

invention, or one of its fifRéGSHBIAEERTERIEYBREfSY b fabsl lecereapEriatyoraeie labet €6 gt 2o its use
in medical imagingreshgeially indhedetesionof caRceyasRpcialedwithtNG XRresaIoR:Rional

overexpression of the CD151 protein by a cell. 20The invention relates also to a composition in the

form of a combin&HEHFFodUSEBFES divaht GO % 1fskin-of tHdiseiEnieft EoliGaticarasiding to the

invention, asa MERKAMENnd any fragment whose half-life may have been extended such as pegylated
fragments,

Such functional fragments of antibodies according to the inventionl 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

30 chemical modification, eg. addiion of poly(altkylene)glycol such as

poly(ethvlene)glycol (“PEGylation™) (the PEGylated fragments being referred to as



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 25pharmaceutically acceptable carrier. In
the present description, a pharmaceutically acceptable carrier is 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_46 be adapted by the person skilled in the art as a function of the
nature and mode' S drhiffsirhtcrr ShrbrdaIEE f&l@pé)’égﬁ?p"g%(é "EG” Bravetinfsstimsden
compounds will pdRIiRisieeHyayIR sy StemieKRuigossSReciRlLIhR, inlTaveneus: aute.cy the
intramuscular, inttadennic, intraperjtoneal or subcutaneous, 5 route, or hy the qgral route. More
preferably, the c Fﬁ%’ggﬁfﬁha%?ﬁﬁﬁ SAY tRE gﬂ#ﬁ&&?&‘?&?@rﬁ%gﬁ VSR SRR B R fhthistered
on a plurality of ospasisns staggepdrover timerally Theimepliriaainnetes piadmimistatienscdgsage
regimens ang galenic f Lms, ca be determined according to criteria generally taken into consideration
in establishing a i éhlé freatmetit for a patient such as, for example, the age or bodyweight of the
patient, the severity of Hs:furdiéy. gefiefahetnditiéagthetoletalility ohtbe:tredtomrenilnoshibessecondary

effects established. al Sj%rélueerii@g%%?nvale@; i

accordingly to the pse of an antibody, ot ope of its
functional fragmé’n S, In the préparation 0 ges}}ﬁegaf}fcgn{g% ?rgt%lﬁ g oarné%g(?%igrgwg@élrg%ﬁr%ea
biologically activelsorapount atitellsapquessing criiereXpressing€Ddbd bindiQthprothdraateristics
and advantages @f the.invention will emerge in the remainder of the descripti ith the Examples and
Figures, for whici%?h%%fé%oé%ﬁc%%?e%ﬁ?gﬁh%rg% V%%oﬁ%@L@&%ﬁ%ﬁggfﬁﬁ %ﬁ%%%’é’sequa%}gﬁtre 1
shows the niicledtigit dndproteinesspyimadesioidase COTE1opbieinl O whibhdsefjoencbiiheie are
shown the BC! and EC2 loops. Figure 2 is a diagram illustrating the structure of the tetraspanins,
to which the CD 151 protein belongs, and very especially the two extracellular loops EC1 and EC2. 25
Figure 3 shows the respective fissignehairemedtlighli chaiprsecidneasSofantibstly 20886 aetording to

trie Invention. ThErGRIRRCIFNes. accorsng g MEGE ekt s e dRdetinetand indold

whereas the CDRs defined according to Kabat are shown in boxes. Figure 4 shows the
respective heavyaghamtafiglightiehaiis settiehces of antibody 30205H8 according to the invention.

The CDRs defined acc%‘ma%%%é@é%%x&}gmﬁgmé&éh%wnbgn%%%%a&dﬁ@,b@fw@%,eas the

CDRs defined according to 1Cabat are shown in boxes. Fég)ure 5 shows the respective heavy

chain and light cHAn¥ Sediehdesb dirtibuty o1 1ERadEsrdirigcl gsaciwigntivn. Tive EDR4igEENed
according to the MG Tisvstemprerahwmypdeningdand dr haldwheraas taa,C RRs defingg:

according to Kabat are shown in boxes. - Figure 6 shows the respective heavy chain and light chain

sequences of anfiBEH P 4EERERE RhgTEReEsH RIS B D R&JBfi s FF® BOEIMGT
system are showmmtipsigeinediang tedricivharasineshbRs: daflined: aeenrdingio-Kahatsargshown

10in boxes. Figures, 7A-7E illustrate the expression of the CD151 molecule in patients suffering
from prostafd cafteFRERCAY SRR SRYSh SHISTO Sady Dot iidrehtidst 5t Baers phstise upper
panel correspondsdg-tie nonnaliisde ejgsenttadhiadumaunancihedowstepanel carrgsponds to the

O S, 1 B e S o e ies T ar RISSHe 0 ARpients suffering
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, etc..

25 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. '

30 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



- 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 20the
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 205H8 on the surface
of N114 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. 25Figure 12 shows the analysis, by flow cytometry, of the recognition of CD151 by the murine

, . 0
antibody 21482 JHh& GG SERIAP 3 RIS Fopres A hg e anibodz gt g She
results of evaluatiappaf-tig spesificinahantiesies 2038620561 tk8icdl MsgeatiatR14B2 by Western
blot. Figure 14 illustrates the anti-tumouyr activityanti-CD151 monoclonal 30antibodies in the PC3
prostats timour xenogrAfE OIS | ARCA SRS il o G T EToE AUEHRES OB B
subcutaneous roui@afivestiaysrafies grafingabibe ealisod¢8dlwediine recévephydite inperietie, a
challenge dogse of 2 mg/mause of the antibody under.test followed by two administrations per week of
2 dose of 1 nig/mTSUEL LTk B PBOy e RS UBTinke (Ot el o B YorRORTAE™ longth x
width x thicknessCHigute &5 sowsthaanaly JiSMNENME dntibodidn203BFany F14B2)radioldbelled
Swith iodine 125, with (A) %g{grad' raphy afte S:PAGE.electrophoresis under reductive
conditions and (Bglgkrﬁlé@sf’s y rlﬁ%‘%gcu %ﬁé?évﬁ%?%%ﬁ%?r‘&%"ﬁ%?mﬁ |éu?e[ilgﬁ(ﬁus¥ra%l§§0ﬂ1§ fstudy of
the fixing of the radinimirelie 8 208ERB6cartibodytesPG8 callszDetermihatiprimfzheshffimity. comdtant at
equilibrium with ( uration curve and (B chard-plot.-10Figur illustra h "t%%ofthe
fixing of the radio%%%ﬁéﬁ%f% (ﬁslgerﬁitail?&%/étoégég{cgﬁszgﬁge};?ngrﬁlﬁ)ram Ocj)efgthue%aa irﬁl)?/ﬁiog%;ant at
equilibrium with (r8utbtiormuorvedrd{B)i8catoheddplotein aFiflido] 8rshrows thedefizet of the

anti-CD151 antibggi_%%w@tﬁlﬁ&{g gtions, with (A) Platelet aggregation and (B) Platelet activation
i .

(release of serotonin). 15Figure 19 shows'the effect_of anti-CD15 | antibodies on the tumour growth, in
vivo, of NCI-H441 cells Accogiggre aooihgs e, the pheriowpel Agsdnc dferdmiumionhriamkers B) of

THP-1 cells cultuggdinthe-abaenee of RiesERca:ef EMALE) Elisahef aptifDialantinodies (21482
and 203136) on thé secretion of TNF by THP-1 cells cultured in the absence or 20presence of PMA.

The antibody 904$8a458l db4seYypeerntPd| BHAREPS & FosHirReaedv atidhecoptist. Erjipwsi2deshows
the effect of the anibpdies2NR2ARL4A336 emantigenRiaseniation. A)RRlygonalpraliferstion

control, B) antigen-specific proliferation. ) . ] -
February 2008 under number [-3921. Said hybridoma was obtained by fusion of

mmunised Balb/c mice splenocytes and Sp 20 Ag 14 myeloma cell lines. Said

hybridoma deposited at the CNCM on 22nd February 2008 under number [-3621

secretes the monoclonal antibody referred to herein as 205HS, or one of its derivative
20 compounds or functional fragments.

According to another aspect, the invention relates to a third murine hybnidoma
capable of secreting a moncclonal 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

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 [-3918 secretes the
monoclonal anﬁbody referred to herein as 211F3, or one of its derivative compounds or
functional fragments.

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

hybridoma capable of secreting a monoclonal antibody according to the present



25 EXAMPLES Example 1: Study of expression of the CD151 molecule The expression of the
CD151 protein was researched by irnmunohistochemistry (IHC) in samples of human tissues obtained
from patients suffering from prostate cancers or lung cancer. For these patients, slides of normal
‘tissues adjacent to the 30tumour were available and were therefore included in order to calibrate the
level of expression in the tumour tissues versus normal tissues. 49 For these experiments,
commercially available slides of the "Tissue array" typéaare used. After deparaffinisation, antigen
unmasking is performed at 30C with the aid of an enzymatic solution containing pepsin (Labvision ref
AP-9007-005). This step is followed by a step of removal of endogenous peroxidases by incubation of
the sections 5 in'BvEBilHefBIIRIdF SR BEASHaS { BNgiRe) o g9 drpasicaitisnsMiEdReh-specific
sites is then carriggl ouvi deSotsdian:efdditnas B ol (LaRvigiopaetu] Ad2d-EiB)@ndiabelling is
carried out using a commercially available rnurine anti-CD151 antibody (Serotech, Ref MCA 1856)

used at a final coRCBHiRtioN B BGnAtROFarin e iy GRS obyBE KeHr s 2n iBBHP{DBRK JEsjtBnfition, Ref.
X0931) is used agannegadivealbl experimsaiaheentel. kabelting yisualisationdsparfermedasing the
Envision Dual Lirbk visualis tion%lfite (Wyto a &Qr{) Ref K4061) and the reference of the DAB
peroxidase stibstPaE S BESTY 5 DERSCYOmERigh! F eORKEY A RlIdra SUMBRT fir EIGiE™9'8how that
a number of patiehis sevelapinig prossdie fefaeut stexhibitoverexpression ehtheCR: 18drmekecule. This
overexpression 15 maa/n(?e V"ﬁY sti[%nif'%ant for 20% of the patients studied (patients A and C) or
moderate (patien(fgwgn B I Be it %lgntﬁ'at, except at the level of the endothelial cells, the
corresponding normal giastaticctiskuies dabiot 2xXpress Bl slamexpreshdt dfftyalitieiandidhiat, where
it is expressed, it seems to be limited to, glandular type structures. Patient E exhibits an example of a
(umout ot expres g b BT SO L SR R e TR Ate A A) t
marked (patiént B)l8kpressivasisichsahaeddnivertaiiMes of bokinadg tinmenditidsuectdbwever, the
tumour tissue exiﬂ'gg)t& %E’t%%@gh density of heavily labelled cells (patients A and B). Patient C exhibits
an example of a tumour not expressing CDI 51. 25Example 2: Generation and selection of the
antibodies BALB/c mice were immunised by the sull@ifiei¥eous route using 20x106 NIH 313 cells
expressing human CD151 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 38iBéomplete Htfjt¥ant. Thred Hay/s beforeZfifSidn, alfinal
booster injection of 10x106 3T3-CD151 cells3®zis carriedloiftdy the inttapiibneal rdif 1Mouse
spleen cells 50 wek@héh fused to SP2/0-Agl4 fyelortia cell$ih a rafid of /148sing e@nventidnpl
techniques described@®y.-Kohler and Milstein. 50The akftibodié8 secrefed intédhe supernatdnts from
the hybridomas redultitd.3rom the fusion dvere tien scré@ned féf their dbility tfrecogéfse the's
recombinant extradeihidariaog 02 of CD1517by ELISA, arid CD151 exprgssed an the d@rface of the
human PC3 prostatézanébr tumour line by fléw cytometry. Forithe ELLSA, 96-well pdates are
sensitised for 1 nigRDR-E4 C with the recbmbinaht extra&ellulat/loop EE?2 at Hfig/m146 PBSRAfter
washing with PBS, thiRwElIs are saturatedl with €25%) gélatin sclitian iBPBS f6F 1 hod? at 3438 and
then 10 washed ag@ivRwith PBS. The Hyldridomasculturésuperiatants 3fe evaliiated $ithoudilution
(incubation for 1 hdtkaay 8R&in (MHé€)ant|bodiesfixed to the if¥mobilised EGZ loop are defi#cted by
successive incubatigii wWittira. patoxidase-corjigated lgoat anti-mouse IgG polyclonal anfibody
(Jackson/USA, dilliear ©h#t5009, 1 hour at 39€) and then with a peroxidase substrate §FTMB,
Interchim/France, 10 minutes at ambient 15temperature). The reaction is stopped by addition of 1M
sulfuric acid and the optical density (OD) is measured at 45Q not . The flow cytometry analyses are
carried out 01(% 96-well p‘%%ﬁ%l%o%l e L%‘Ig]td)lfs')l oo orﬁléeséeﬁbelr%\éet]%% a%]esoadgga o 08884 PC3 cells

I () )
ed hybri
previously introdcedhibstel thei weliss. After incubation for 20 minutes at 4C followed by washing, an
Alexa488- 20 labelled gpat anti-mouyse 1aG polyclonal an ipi%ﬁ olecular Prgbes, dilution to 1/500) is
added. The fluorescenc/g?h%gﬁéﬁ%yeﬁﬁ%ﬁqgnéﬁérﬁ%a 1"\}‘\?igth lgog% 'of'a g)r/%gi‘?l?oar?rﬁéefgfi réﬁttéjrEﬁljrther
incubation for 20 autiatdysvdt dContaing sheerad wirihble S0 oing; the fellowiigid)hybikdaimasdvere

selected (selectiop,rigra 0 > 0. 197108 ERISAN MRS 50196 e o eyiomeiry); 20386
205H8, 2521 1F3 and 214B2. 'Fhe results §%t ine ?ort oge ﬁ 1yb(?rlirtéjomas are pr1 erﬁ’tea&lin able 4
26 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 DNA comprising a promoter and a sequence



below: 51 Table 4 IHybridoma ELISA OD 450nm Cytometry (PC3) MEI 20386 1.130 975 205H8
0.649 595 211F3 0.959936 21482 0.684 1004 After cloning, a clone of each selected hybridoma was
amplified. The isotypes of 5 the antibodies produced were determined for each culture supernatant
using a murine antibody isotypinz kit (SBA clonotyping system, Southern Biotech), and then final
characterisation was carried out by ELISA (extracellular loop EC2) and by flow cytornetry on the
murine line NH-1 3T3 and the stable transfectant NIH 3r3-CD151, and then on human tumour lines of
lung cancer A549, prostate cancer DU 145 and pancreatic 10 cancer BXxPC3 under the conditions
previously described. The antibody concentration of the supernatants was adjusted to 5 ug/m1 for the

EL1SA and to 10°G818 $o Hevaunp Gyiesimsnsf ananrsaganespecilty BB eiechred shtde i Table 5
below: Table 5 1Ak 5hARNEAGYHISBN RS equence coding for the constant region of a human

antibody. A chimeric antibody of the invention encoded by such a recombinant gene
may be, for example, a mouse-humen chimaera, the specificity of that antibody being
5  determined by the variable region derived from the murine DNA and its isotype
determined by the constant region derived from the human DNA. For methods of
preparing chimeric antibodies, reference may be made, for example to the document
Verhoeyn et af. (Biokssays, §:74, 1988).
A humanised antibody is understood as referring to an antibody which contains
10 CDR regions derived from an antibody of non-human origin, the other parts of the
antibody molecule being derived from one (or more) human antibody/antibodies or
germline(s). In addition, some of the residues of the segments of the skeleton (referred
to as FR) can be modified in order to preserve the binding affinity (Jones er al., Nature,
321:522-525, 1986; Verhoeyven ef al., Science, 239:1534-1536, 1988; Riechmann er ol.,
15 Nature, 332:323-327, 1988).

The humanised antibodies according to the invention or fragments thereof can be
prepared by techniques known to the person skilied in the art (such as, for example,
those described in the documents Singer ef al., J. Immun, 150:2844-2857, 1992;
Mountain et al., Biotechnol. Genet. Eng. Rev., 10:1-142, 1992; or Bebbington ef al.,

20 Bio/Technology, 10:169-175, 1992). Such humanised antibodies according to the
invention are preferred for their use in in vifre 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
Grafting”, described by PDL, which is the subject-matter of patents EP 0 451 261,

25  EP 0682 040, EP G 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 anitbodies derived

from the murine and chimeric antibodies described hereinbefore.



ELISA OD at 450nm Flow cytometry MF1 NIH3T3- N3T3 -CD151 A549 DU145BxPC3 20386 -
cllA1gG1 K 2.218 16540 675 860768 205H8 cllA 1gG3 K 1.842 16 332

[#3]
t2

Preferably, the constant light chain and heavy chain regions derived from a
human antibody are the lambda or kappa region and the gammae-1, gamma-2 or gamma-
4 region, respectively.

In the embodiment corresponding to the IgGl isotype, an additional

5  characteristic of the antibody is that of having effector functions such as ADCC
(Antibody Dependent Cellular Cytotoxicity) and/or CDC (Complement Dependent
Cytotoxicity).

In addition, as will emerge from the Examples hereinbelow, the antibody to
which the present invention relates differs from hitherto known antibodies in that it is

10 capable of inhibiting the proliferation of tumour celis.

As has been stated hereinbefore, the CD151 protein belongs to the tetraspanin
family and, by virtue thereof, contains 2 extraceliular domains EC1 (18 amino acids,
sequence [40-57}) and EC2 (109 amino acids, sequence [113-2211), also referred to as
extracellular loops.

15 According to the present invention, the antibodies used are capable of binding to
at least one epitope located in the extraceilular domain. Preferably, said antibody will fix
itsetf to the loops EC1 and/or EC2.

More particularly, in accordance with a preferred embodiment of the invention,
there 1s described the use of at least one anti-CD151 antibody, or one of its functional

20 fragments, capable of binding to an epitope included in the extracellular loop 1 (EC1)
and/or 2 (EC2), preferably EC2, corresponding to the aminge acids 40-37 and 113-221,
respectively, of the CD151 protein.

The ECI 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 Asnl39) 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 ECZ loop of the tetraspanin CD81 (Seigneuret ef al., 2001,
I. Biol. Chem. 276, 40055-40064). According to that model, the tetraspanins have a

36 common, relatively conserved scaffold composed of 3 o helices and a specific variabie

domain. For CDD151, that scaffold is thought to be composed of the regions [113-157]



388 584350 211F3 cllA IgG1 K 2.301 16 556 481 524 536 21482 cllA IgG1 K 2.477 16 748 820
13321849, Figures 9, 10, 11 and 12 show the recognition profiles for the mu 3T3-CD151, PC3
and A549 cells, by flow cytometry, which are obtained for the antibodies 203136, 205H8, 211F3 and
21482. These profiles are comparable to those obtained with the 52 anti-CD 151 antibody 50-6
(ATCC CRL-2696) and demonstrate the specificity of these antibodies for CD151. The
hybridomas were then deposited at the CNCM, Collectién Nationale de Cultures de Microorganismes,
Institut Pasteur, 25 Rue du Docteur Roux, 75724 PARIS 5Cedex 15. Example 3: Specificity of the
antibodies The specificity of the 203B6, 2051-18, 211E3 and 214B2 antibodies was evaluated by
Western blot. 10TEhd EC2-136) afddie Matiabksdrionediito tirbivedtorpiERa2l driexpressiitia soluble
form in the peripl @1 of Escherichia coli. The protein that is produced includes amino acids 130 to 221
of the human CD151 peptide sequence to which there is added a Poly-His tail at the C-terminal
position in order to facilitate workticadionaiThe fecdtibilvantiEG2ughoteibsvasp yrfiedby invredllised

metal affinity chrqinatoaranty. 12(MAGLORA&HRIRINASERRANSS HE SHRBAH (GhHesiihcare)-
5  mutagenesis experiments have especially shown the importance of the region [193-2081,
and more precisely of the tripeptide QRD [194-196] and the cysteine residue at position
192, in the association of CDI151 with certain laminin receptor integring such as
integrins e3p1 or 06P4 (Kazarov ef al., 2002, J. Cell Biol. 158, 1299-1309).
Even more preferably, the present invention is directed at the use of at least one
16 anti-CD151 antibody, or one of its functional fragments, capable of binding to an
epitope of the EC2 region.
In a new aspect, the present invention relates to an isolated nucleic acid,
characterised in that it is selected from the following nucleic acids:
a) a DNA or RNA pucleic acid coding for an antibody, or one of itg

15 derivative compounds or functional fragments, as defined hereinbefore;

b) a nucleic acid complementary 10 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.

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 refating to

antibodies according to the invention, with the CDR sequences defined according to

25 IMGT in bold and those defined according to Kabat in italics.



Increasing amounts of the recombinant CD151 EC2 protein (1, 2,4 and 8 lig) and of HT-29 cell lysate
(10, 20 and 50 ttg 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 20 incubated with the purified 203B6, 205H8, 211F3
and 214B2 antibodies (0.5 ttg/m1) and then with a rabbit anti-mouse 1g polyclonal antibody coupled to
peroxidase (GE Healthcare) before visualisation by chémoluminescence. 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 for the complete CD 151 protein
under the conditions of analysis. Compared to the sigéﬁﬁébserved for the antibodies 203B6, 211E3
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.53-M | |

observed CD151 overexpression ir tumddPfissues szﬁf%ggate ':anc%lrllgﬁ meé
immunohistochemistry-on-a-humal tisélidathay seridb3thd bvaluatbid i

PC3 prostate ca G fthwas pla%vgd TAé BC34 line i$%in nn&‘?ng Pn-f’r"fdpp ﬁWmt prostate
line obtained fro SRR ES and r‘ultll'e}pin EIZK_meditén Imﬁﬁrnﬁn%nrr oitioh. S¥btlan d?{lr%:ted

Kingdom), 10% %@&ﬁm@gen Cc rlébr tigllnll{ The_¢2lls are’dividebitwo ri!r-fyq k;pfﬁrsp th ér?a so that
they are in the EE‘EQ&FEQh%P}gm\Mh hhaselEive million PE3 cells are bl 1mr‘pnu<|y5§mfrpd onto

six-week-old mal&28i8d Nude micelEive d3ys a urAbur volffnes|16%re
measured, the micBRrd%andomised’nlas & form dfhups fHat are¥at statisticallFdlitferedé dnd the

treatment is starté@®Byh injection difa chaltnge di¥se of g oféntihod§ per nibuse. Pie animals
are then treated (f{dg8EYA Bk with a dosébf 1 mg of ag#hody per matikse and the tufours are
measured twice a week. The animals of the control group are given an injection of PBS. The tumour

volumes are calculated ggcording ta,the fofiqula,ie.x Iepathxewidihx beight.Stalislicahanalysis is

carried out on each measurement usm%a Mann-Whitney test. Results ~ The resduilts presented in
Figure 14 shéw tRHETREGI G Bl P08Bald 4856 21y i iEraurgatticahichiiBitids obtHe tumour

growth in vivo of {heRGAdgksls, Thenk0anibed0RElS, whilsiheing @ninhifiten.Shows,mgre modest
anti-tumour activity in this model. Exam(g@lfe 5: %\t;lgj% of the fixing of anti-CD151 antibodies to PC3 cells
4B

The anti-CD151 &AREERELPEBEARE Fraptdpeiied rpsiint fo8rss Bpamentigthod
using chloraminerdgifyiter lapelling «the atiodies warsauatied.by meleculansieye chematagraphy on
a PD-10 column (GE Healthcare? in order to remove the free iodine 125. The radiochemical purity of

the radiolabelied HTHBAMKSs Fle Betinfindet HfsHMilHcASA; by Sheedriradstr Avonbgiaphy,

analytical malecufahsieiyeehsemalegBphymNa Superdex 200 column (GE Healthcare) and by
30autoradiography after SDS-PAGE el ctrop% resis. Figure 15 shqws that the heavy chains (-50 kDa)
S SR e

and light chains (-25 kDATBFHE HELAAETHB 17 PEAQG VAR AT S (18%) A HF confirms
the absence of freeclediile 12maites puriiidatan(dSBrohbecspecificiastvity oftheyadiglabelted
antibodies was det rmf'n QU iIng a gamma courlllte Wallace Wi ar§r14§0, Peéki Iéllmer). The
physico-chemical SHAT R T RS G e B G 2 EHB Y G A S BB hth foiftre 126 -
[1251]-203B6 anthf251214B8& - axecaihtditdety abte BdiereinbdtoweEabie 6bntipothy, - T

[1J-20386 117511 21482 ent having been at least partially modified. They are also understood herein to

refer to isolated nmucleic 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
20 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 Substim{ion, especially pointwise substifution. 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



Labelling efficiency (%) 85.5 78.1  Specific activity (mCi/mg) 10.6 12.7 Radiochemical purity (%) 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 cells. The dissociation
constant KD of the antibodies was determined by the method of Scatchard. The PC3 cells (1 x 106
cells / 50 ul of PBS buffer containing 0.5 % BSA) were incubated in the presence of 15 increasing
concentrations of the radiolabelled antibodies between' & ng/ml and 27 ug/ml, inclusive, for 1 hour at
4C (final volume: 150 ul). 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 eSSOHTSRTETHE BN arRl B ihPrbdas seesilui b eads Bt ATkIFatioiEBEmSE antibody
(x 100). The spegifige2ibfixingdscaltttatesrysubtraeting Hg-banyspeificsanisastvityfrom the total
radioactivity. The saturatign curves are shown in Figures 16A and 17A for the antibodies ['251]-203B6
and [1251]-214B2, res %?ﬁ}@»iﬁﬂ?ﬁél%d@al%%’geaocﬁﬁrgggf%%&rﬁéﬁmga?@%s11%% P P

processing of thersiagarusing Ldsnngoftvwaiedllow the diskeaiatigncanstantkp af thedhantibpdies
(slope = - 1/KD) to be determined: 25- 203B6KD = 12.850.99nM - 214B2KD = 6.; .45nM 55
Example 6: Effec %31%1 a%ﬁﬁ-‘él%ﬁé‘?‘é‘%e 01?8%“"8??6?5?&8{%??%{?8@ a%%‘#éé’ﬁ%ﬁ%ﬁ‘gyb‘%@ic
function of plateletsilinshetbioedcidgidatibizpratess;dobExanpleldistgsponsefto haasaukardesion.

This phenomenogelfﬁ%?n%eall Rrec d %g%_actgi\e/gitloa (S)ft ep atele%fg}/gllgrhg n gé}/es exppsure of

) . CleO a e5CT] ere) jlaoe 3
certain proteins on |Fsurf Cey an secreﬁgn of the contents OP elr'storage grar%ﬂ}es (aflpha

granules and derséagranules). In view of the fact that CD151 is expressed on the platelets (Goschnick
and Jackson, 2007, MinizRe\ d. Chem. £:1236:1247)..the effect of anfi-CD151 antibodigs on
platelet functions was géajﬁki%;%wdl‘%n Vitro usnﬁﬁgz\p aapesig?%%t}glg}ahsor?agrr%‘%dagt%aﬁior%vtvgst%?%F@j this
study, bloodi8ampley waleatakent 0 fastinguwe nordupimgehis diuRiciviagias Anvotagulatian agent.
Centrifuging at 1009 fo ’]S%@Ué%g At 20C.ma gdt B}%SIS' I htaj elet-rich glg% (PRP),
whereas platelet-poor(fpliﬁasma (PP!% IS obtaalneg %y cent"rlf}f?éfler}f?g8 (é?t 1?666%@089 %annuteépagtﬁfbc.
Platelet aggregatformamslen&issrdiin dhécPRPubie 0ddnors] aftenbaidistrikndts8a0adBte and

platelets/mm3, ageprdlfiged S o Bofke ArinsiRleALITsAARAL ths et ranstiecin sltrng at
500 rpm at 37C. The measurement duration was S minute fgr thrombin and ADP (posiltive controls)
and 15 minutes fégnprdaiivo diesstesddhp pretetbetvEibnwas prsofstintHd P rlettiddonors, by

measuring the segielio of seiianin(dieroxvityRiamice;:RnS HILusng bREG with,linosimetric
detection. The effect of the antibodies on platelet ‘
minutes at 20°C 1n 0.1 x SSC + 0.1% SDS. The final washing is carried out in 0.1 x
S5C + 0.1% SDS for 30 minutes at 60°C for a probe of size > 100 nucleotides. The
high-stringency conditions described hereinbefore for a polynucleotide of defined size
can be adapted by the person skilled in the art for oligonucleotides of larger or smaller
20 size, in accordance with the teaching of Sambrook er al., (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
25  containing a nucleotide sequence according to the invention. |
The vectors according to the invention preferably comprise eclements which
allow the expression and/or secretion of the nucleotide sequences in a particular host
cell. The vector must then comprise a promoter, transiation initiation and termination
signals and also appropriate transcription regulation regions. If must be capable of being
30 maintained in 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



20 functions was determined for a concentration of 10 ug/ml. Several control antibodies were used:
PM6/248 (anti-CDA41, integrin odib) and 14A2.H1 (anti-CD151) as positive control antibodies, and 904
as isotype .control (Ig01). 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 e/0). 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 DA,
respectively. The variations in the values obtained are routinely observed in haemosmesis and result
from the inter-indp¢leiciad vadiabiinysuisb3 Gexpeustadkileddo4termiberdy funenof Sxuss! hleteletd.
aggregation: this antibedyeallows a.deteetion dieshold-(aM) 19 e defingd, Theagqtegation caused
by the anti-CD 151 56 antibodies 203B6 and214B2, 7.3 = 3.2 % and 4.9 = 1.6 % respectively, is
relatively low andsejosetieathe deetioryithre JholslTheldepiregmtion bausedrbyvheseixantitries is
less than that of the.cpptiglantibody 14A2.H1. Figure 18B shows the mean values for serotonin
released by the platelets (in nM) 5 in the presence of the various compounds tested. The results
obtained for this test of pratelsC Rt GELBIRFELCBhipaidie dosipipat it esedibsdha s rmkdigd pantibody

does not cause plptelat aglivaliopwhereas fompindringsiaheulrvenumakadh elsasepfsgrotonin
(--430nM). The amounts of serotonin released are less in the presence of ADP, PM6/248 and 14A2.H1

(mean values of 72EAk saghaailipalaist.aht ceuptemary BiectotrpeaiedsBindds can be classed
as platelet activators. Thgesesataninctelaase:canses biihe Aatirs; Rishaatinedies AQBGaNg 214B2 is

very low: in fact, the mean values determined for these 2 antibodies are 2.4 and 3.6 times lower,

respectively, thar' it T8N VAR PIRE CBREETRED 18T SRl BUY 4% A2 AP ST CorRIRISIBES, the 2

tests confirmd¢hatsfigeaiidkiniganin-aimcantotanidiadihdsmPM6/248 and the anti-CD 151 control
antibody 14A2.H1 are capable of bringing about platelet aggregation in vitro and of causing platelet
activation (Roberts et a@’ié@‘ﬁné?pfg@dga'ﬁgﬁt @.h%%\’f-‘?'ﬁlqéd? %ﬁ%‘?ﬂgi%r’%ﬁ’,f FOEPIBIE 7 ¥§5€Mmatol. 79:
277-285). In contsasi-thnhe WbAZvdiantibody, the anti-CD151 antibodies 203B6 and 214B2 cause
very low levels of plate&aggéf%ation an acgi\(%alti%%\%/hich are not significant in human 20clinical
terms.  Example 7: Sty or thes adlibit SrSIteD BT RiEHREE of tRe GReth BENESHA
tumours in vivo N&hjildddacelialabibiried ftonydhe ATCE anaralkieiled RPN Modthsiedisiisto 25
which 10 % ]FSCS Iagg zl g/chls_-(%lu{amgéﬁshc%%% 1bg Q&%%ed. The cells are divided two days before grafting
so as to obtain cellSH&T &re iR the exponential growth phase on the day of grafting. Ten million
NCI-H441 cells are impEnrtedvatacsubdatangsosdoaatichsinvaitihy tiic dNcgheionice. ivend dysrgfter
grafting, the tumoclé%[s1 are mae_?sa%g Qbrllgegndi}%c%pdmalﬁ} eaﬁilggnyijorgours of comparable size are
distributed into grourﬁs' of 6. 1he mice 30are treatec?, y the i.p. route, with a challenge antibody dose
of 2 mg/mouse and thentwicedwe ek tithothelosecof. thmgrofrantiveldieper mmeuked Theredmowyr volume
is 57 assessed tyj is-¢al ' f : X width, ight.
Specific analysis\%ﬁ%tgoéva é%éaﬁcg:}gréffe go%%‘gﬁgﬁég%%g@g}sﬁﬁgﬁgyfiﬁ,%%é éﬁl\%ﬁﬁ?\?\?éﬁ%\%é i%%?p The
results preséhtediriPigurengiderionstiatenaatepie antibodies 203B6 and 5214B2 are capable of
significantly (b<0 44 RBbIng fse: auadbudftify Qo QR INGI A CeliseAmale fhoftmessment of
the activityanti-CD151 antibodies on macrophage function 10Assessment of the expression of CD151
on cells of the blood s\ eide thisumslerditeons;érgressed significantly on the lymphocytes and
monocytes. In orgerdo,preckidgianyRessible toxisibipraPRms e 148 21ae 20RREantiaadies were

tested for a potential effect on macrophage activation. In view of the fact that sécretion of INFcx is a
marker of macrophaBeHEHRRsH RCTNICE: SANRHFEIT BT the supernatant 15 from a culture of

THP-1 cellsggultured inthe pregsnreio-abaenceif theantibadies Lnder tesh Wasasaesseddy
ELISA. The THP-I cell line is a monocytic leukaemia line capable of differentiating into a macrophag,ic

line in the presentERHFEENEE STARRUENN B RIS daRrSINRI NI DB TFPOPF i8S Bt Brocess is
accompanied by wgrysighificantsesratinnptidN fasopassassmenhabiheantiBadipsath hHP-1 cells
are characterised in that they employ a vector and/or a cell tansformed by a vector
according to the invention, are themselves included in the present invention. Preferably,
30 a cell transformed by a vector according to the invention is cultured under conditions

enabling the expression of said polypeptide, and said recombinant peptide is recovered.



20 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 in order to check the differentiation in the presence
of PMA by microscopic observation or by FACS analysis of the CD14/CD1lb markers. The antibodies
under test (241B2 and 203B6) are added to the other wells for an additional period of 24 hours. The
904 antibody is used under the 25 same conditions as isotype control. LPS (1 jig/m1) is used as a
positive experimental control. The culture supernatantsare then withdrawn, centrifuged and stored at
-80C before being assayed for their INFa content by means of an ELISA test. The results shown in

Figure 20A indicate that, in the absence of PMA, the THP1 cells are non-adherent, refringent and
round. In the presence %PMA’?M@%‘@H@%M@MWWIﬁﬁmisre_l@aﬂyimelti@ﬁw@ic _
differentiation of g mRnaFyies|Nia.MAK gRhages, TheFAGTANAIE s fdaue 20RkRIqY Hat, in the
absence of PMA, less 58 than 20% of the THP-I cells express CDT Ib or CD14. The cellular
differentiation cadSeEdRFEtHEIFMRCIBIa#s sepistieteld, BsBacpankeryiitly arsighificaist drteanse vacihe cells
expressing CD11p,whigh (hanoss e %ie-fR 2GR daupression s Alsp.subsiaatially jpgieased,

with the number of positive cells changing from 20 to 37%. The 5 validity of the assessment model

employed haVing4ebiderisndiciiay By sne bt ssseisniasiest intended-theswcetbdafsedvas
carried out in thisj@stcEigher 2. shovsriatnaotdia praductian isbsevad vhe mithg T HE: | cells

are cultured in the absence of the differentiation inducer. In contrast, very significant production of
TNFa, (100 to 208 FgAfHIPIeSeBstniy sysasut tldhherl palintratice dbas Bodifveleiperiniental
10control also bripgs @peut the secretion of a high level of cytokine, this being the case in the
presence or absence of the differentiation inducer. None of the anti-CD 151 antibodies assessed
causes secretion of TNEaWAEleV8FHhE do @y GrereibitaP Ui kiamk e onibie 9V A¥kBsBient of
two anti-CD151 anithacieswitblespest ipRpgE0DMesRMationimnetiond in - \Weveolthedast that the
CD151 moleculeég Widelg/. exp@r%sed on gnﬂ%@en-p esenting cells, a study was carried out in order to
check the potentidlitiFEE  Bn ‘dtigErCpretEhtation SRt iBR™ 6 & %?5[95 EfireRsY SEHRES AP 51. The
experiment 20 pegfangied:catigists of sromorsiy thiespesHic dypephncyse-pretiferationcgk e i antigen
when the tetanus toxoid protein is jintrodyced into PBMCs. In this arrangement, the protein.should be
processed by e RpET CoEHTIHG Soleaita SR B oL CATe Coho o AN i the
molecules of the MikiGyithissanfigenigresbatatiartob Diner GD8hdymephacytesavilaalse by
proliferation of antigen-specific clones. Any impact. on antigen presentation will therefore manifest itself
I mocilation of BYACTRISH prONEratin T e L e oo S B By EREAR ging total
blood on a Ficoll graciemty Ttmedls;dnasing deg movasiec hvicewithi B Searb«caritéddaind the
re-suspended, ati%%gggr%ntration of 0.25 x 106 cells/ml, in RPMI 1640 medium to which 10 % FCS
and 1 % glutamine have been added, 100 ul of the cell suspension are 30seeded into each well of a
96-well plate in the presércentbtidecantigere arfoittie deniitrotliesempamidsty Thecd04B Frapd-2063B6
antibodies are asseaned.atafloaeanceAaanalawlAya Tl 106 e Artlads p itiduged at the
same final concentration as experimental isotype control. PHA (15 tiglm1 in well), a polyclonal
activator of Bfmphbeytesproiifesaiion, is used as positive proliferation control. Tetanus toxoid (Ti) was
selected as test antigenandtisused af a,ngt soeeniiaional \BOaRL The RipkeS R A Ingubated at
ell fo

37C for 96 hours, at the end of which 0.25 pfi of 3H-thymidine are added to each w r an additional

period of 24 hourdesatsdiher el wansuredcs|detct brefidienalis fierestiioatmbity te Wssessed.
The results showg,iniigure Ay licaiG AL 25 8XRESIRd:TE R A USESAS RASNE.qopiml causes

very marked lymphocyte proliferation. The intensity of the signal 10 agrees well with polyclonal

activation of cell proliferaifo?isPRg s Ainkilietonath e 8RseHin SRR Yo B FEEBABTRES P Fhpact on

cell proliferation imiae-aksenseronRiasenaerofRfrimHarkn b e bivp ant-GRbatantihedigs.tested
do not, in either case, modify the proliferation. The TT antigen causes significant proliferation of part of

the lymphocyte pBistRct6RIgERE 268 ) BehereliFR St dBh e ififratth H inkl 15 phstence of
9G4 or of the twosastitkeE? balrastiberiastesiedowbichdndicatasdiiqunder theengiigesialithe
experiment, anti98e¥n_ Cg.esE g tation is not affected by the compounds tested. 60 CLAIMS 1.Isolated

antibody, or one BV CBHPOHE S SR Comars Q5 ieAtE s ca BB B rRimisg H6%AR cD151
protein and to inhikit sheatanodungrawiiein, vVivassaittidotiibe dybeingselssiesyinithaigibupgoasisting of:

30 (Glennie MJ et al. 1987 J. Immunol. 139, 2367-2375; Repp R. er al. 1995 J. Hemat.
377-382) or somatic methods (Staerz U.D. and Bevan M.J. 1986 PNAS 83, 1453-1457;



6a) an antibody, or one of its derivative compounds or functional fragments, comprising: ) a light
chain comprising the 3 CDRs, as defined according to IMGT numbering system, CDR-L1 of sequence
SEQ ID No.1, CDR-L2 of sequence SEQ ID No. 2 and CDR-L3 of sequence SEQ ID No. 3,
respectively; and i) a heavy chain comprising the 3 CDRs, as defind according to IMGT 12
numbering system, CDR-H1 of sequence SEQ ID No. 4, CDR-H2 of sequence SEQ ID No. 5 and
CDR-H3 of sequence SEQ ID No. 6, respectively ;  38) an antibody, or one of its derivative
compounds or functional fragments, comprising: 1) a light chain comprising the 3 CDRs, as
defined according to IMGT numbering system, CDR-L1 of sequence SEQ ID No.17, CDR-L2 of
sequence SEQ IDWrsh1g.Bnd’ 18 CHR-M:bbédguenced SEQ IDONEE 1 burespeetivatysfantly, biii) a
heavy chain compising e iRRR-AR AR AGEAIIDG BIMBT AUmBEHRE MSIRMGRR L of
sequence SEQ ID No. 20, CDR-H2 of sequence SEQ ID No. 21 and CDR-H3 of sequence SEQ ID No.
22, respectively; thereyafacaitatothy, vetrd of ipsdeinathve ssoahy catitiedor artiondldragniéis,
comprising: 24i) adight ehginicomntising the 3 CDRs, as defined according to IMGT numbering
system, CDR-L1 of sequence SEQ ID No.33, CDR-L2 of sequence SEQ ID No. 2 and CDR-L3 of
sequence SEQ ID No. 3¥sspistrafis anabodias) eapduvyenanrednisrgimeie® . cprésrssifiefind
according to IMGfi,pumnhenngsysien &DRibbhie! spayensiatQstPNad LD RsH2qfsgauence
SEQ ID No. 34 and CDR-H3 of sequence SEQ_ID No. 35, respectively; and 61 d) an antibody, or
one of its derivatiVSRESHIp SHRAS RSB AR OHEE RS TomRgm & °ach) aplight BrearirddMprising the
3 CDRs, as defingd giccryghingAa. INekuagmbering systemof RR-Epfseaurnesr SEQURMNRAS,
CDR-L2 of sequence SEQ ID No. 44 and CDR-L3 of sequence SEQ ID No. 45, respectively; and 6ii) a
heavy chain comPri&iREEtAB-3 CDRs, as defind according to IMGT numbering system, CDR-H1 of
sequence SEQ ID No. 46:@8R412 @fcsealienaevaiidd DaNe. 47 and GRR-H3 obeeRueRceREQ ID No.
48, respectively. 2. Antibod accorciii‘% tg claim. 1, being selected in the group consisting of:. a) an
antibody, or one 8F REPHEATIRE &3 §8ﬂ &%+ éf%?‘?é? RATRIS R g g Saighretitain
comprising the amitibodtisl segusnced SR WxNeifit andrahieansChiaincomprising teeuamingacid
sequence SEQ ID No. 8; b) an antibady, or one af its derivagive compounds or functional
fragments, comp%@ﬁégéqu%f’ eﬁfﬂ’%%tmbﬁ?%fﬁﬁ fﬁnea gﬂﬁ?ﬁﬁl%%iﬁlg &%’eﬁg’%pfgéﬁcﬁl &.83%hd% heavy
chain comprisingrthiecarinovacitl sequenet Qb hiaidjes andcyanraniih ddypasibra@fitis,derivative
compounds qr functional fragments, 18 comprising, a light chain comprising the amino acid,sequence
SEQ ID No. 36 and a hihty LA SOMARURE S B iRe At s ares SEr N #7158 an
antibody, or one of ittraledmatimétesinpounds or functional fragments, comprising a light chain
comprising the amino agj guence .S I 0. 49.and a heavy chain comprising.the amino acid
sequence SEQ ID No. &g@igﬁ%g}?ﬁgﬁy \F? ogﬁq“a%éi%%@?g g s%é%?gﬁﬁaﬁghoénﬁgoo yt%é??:‘é?é%ﬁﬁ’& to any of
the preceding clatmspeaidstoyhcsivrebimpseiactedirihedgrompisdnsisting afdivenmyitridoma
deposited at the CNC j Pari nd February.2 nder number 1-3920;
the hybridoma depositl\g]d“ﬂlgtﬁ ?r?éhgﬁ%%%ﬁi%ﬁigé t@eglﬁga%%ﬁé% ?If:j(r?%)fr?l é);é%lré\{nzcﬁr%g] ﬁé@%gﬁf C2&@8 under
number 1-3921; therpgibricasrargepesitetsttitieoCNGMi Dbttt Pastéur, dedrigifEremop)dAdst
February 2008 URdRkBHTRRL R 8. 0-and the BVaidoms-Laneriad At s GNGMLdnalTyl Pasteur,
Paris (France) on 21st February_2008 under number 1-3919. 62 4.Isolated nucleic acid, characterised
in that it is select@di#ref HEFoTWIHRHLE RRbasdss iR DNACptRIEACHTIEReic acid coding for an

antibody, or one of itS  A¢cording to yet another embodiment, the present invention relates also to a
pharmaceutical composition as described hereinbefore which additionally comprises, as
25 a combination product for simultaneous, separate or time-staggered use, at least one
other antibody, a cytotoxic/cytostatic agent, a cell toxin or a radioelement.
“Stmultaneous use” 1s understood as the administration of the two compounds of
the composition according to the invention confained in one and the same

pharmaceutical form.



derivative compounds or functional fragments, according to one of claims 1 and 2; and 6b)a nucleic
acid complementary to a nucleic acid as defined under a). 5.Vector comprising a nucleic acid
according to claim 4. 6.Cell host comprising a vector according to.claim 5. 12 7.Transgenic animal,
with the exception of a human being, comprising a cell according to claim 6. 8.Method of producing an
antibody, or one of its derivative compounds or fiinctional fragments, according to one of claims 1 and
2, characterised in that it comprises the following steps918a)culture of a cell according to claim 6 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. 63
9. Antibody, or one of its teakEgivectotrpoaritpdrfuietidnahiragntants teapabictoibeinGobtained by a
method according. 46, 61aiH8 ¢ 10. GRMAGSIAN somarising as-aaie indredienha camaound
consisting of an antibody, or one of its functional fragments, according to one of claims 1, 2 and 9 or 6
produced by the RypHERsE @ddiding to claim 3. 11. Composition according to claim 10,

characterised in that it adgHioRally LOMpIses . A3ALAMNAlARIYCLighsiTIRRCAUYS, SeRarate or

time-staggered use, an antibody, a cytotoxic/cytostatic agent, a cell toxin or a radioelement. 12
12.Compositidn #EEBPaHG6TdRe %?H’é’ﬁﬂsml@‘)&ﬁﬁhﬁz,%g& EIEamenth PntRecsfiag sFmsBely, or one
of its functional fragunaris,ReC@ding to one of claims 1, 2 and 9 or produced by the hybridoma
according to claim 3 and/or of a composition according to any one of claims 10 to 12, in the

preparation of a medicalheIFEfT AERETEr tie (HEVSFLGH Grerediftadht BEcHTearots omsidgeliEccording

to claim 13, charagtesised i tratsaid cancemisAcanaei:salesied omspiasiale grnsebivag,cancer,
colon cancer or pancreatic cancer. 15. In vitro diagnostic method for diseases having overexpression

or underexpressioif P BDASTHrEth, Bt s aPOISRIGES CalMsIP Tt hIRAE BBriBfmal
presence 24;0f theifaRidbdipieieiniscsuspested, charreiarredupsthatseid-bialogieal aaeute is placed
in contact with an antibody accorain to tgne of claims 1, 2 and 10 or pr,ogluiped by the %Bberidoma
according to claifioF R BERT P EREEibR for s Y SHEBSE R A Fe o sPERii ! tohe It B
ASTRACT Thivieyesttianivelaigs denovetiahtinoiestthattsla bindwspecificadiyctottherhiiman CD151
protein, especially monoclonal antibodies of marine origin, c.hi%ngric antibodies, 5 and humanised ‘
ntibodies, and (3 T SIS ST R LR GTE S S TR Eb e B RY 5 e S RGEREE T e nvention
relates to the usecofigamidt@ntivodidis as mMedicament fosthenpiophylectislandiohitherapestiecteeatment
of cancer ang in methods. or itsi for dia%n sing diseases related to the overexpression of the protein

{ . o Lo
CD151. The mvenl%%a UHRSF Felates to provucts and/or compositions comprising such antibodies

combined with 10anticahéet-amtizodiesspndiorggesisor gomudatetrsthstexikistendidersadidetements,
and to use thereos]‘ufb%atga%g%\{&ﬂtjw a0 Qﬁ%&%@é@%né gz{tge%rts irga ‘sa (r)lrc Slres's?ents the development of
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
20 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

25  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 hydrochioride, pipobroman,

30  prednimustine  disodium  phosphate or estramustine; oxazophorines such as

cvclophosphamide, altretamine, trofosfamide, suifofosfamide or ifosfamide; aziridines



pctfr2009050612-seql.txt LISTAGE DE SEQUENCES <110> Pierre Fabre Medicament <120>
NOUVEAUX ANTICORPS UTILES POUR LE TRAITEMENT DU CANCER <130> Cas 684* <160> 94
<170> Patentln version 3.3 <210> 1 <211> 10 <212> PRT <213> mus musculus <400> 1 Ala Ser Val
Glu Tyr Tyr Gly Thr Ser Leu 1510 <210> 2 <211> 3 <212> PRT <213> mus musculus <400> 2 Glu Ala
Ser 1 <210> 3 <211> 9 <212> PRT <213> mus musculus <400> 3 Gin Gin Ser Arg Lys Ala Pro Tyr
Thr 15 <210> 4 <211> 8 <212> PRT <213> mus muscfilus <400> 4 Gly Phe Thr Phe Ser Thr Tyr Thr
15 <210> 5 <211> 8 <212> PRT <213> mus musculus <400> 5 lle Ser Ser Gly Gly Gly Thr Thr

or ethylene-imines such as thiotepa, triethyleneamine or alfetramine; nitrosoureas such
as carmustine, streptozocin, fotemustine or lomustine; alkyl snifonates such as busulfan,
treosulfan or improsulfan; triazenes such as dacarbazine; and also platinum complexes
such as cisplatin, oxaliplatin or carboplatin.

5 “Antimetabolites”™ refer to substances which block cell growth and/or cell
metabolism by interfering with certain activities, generally DNA synthesis, By way of
example of antimetabolites there may be mentioned methotrexate, 5-fluorouracil,
floxuridine, 5-fluorodeoxyuridine, capecitabine, cytarabine, fludarabine, cytosine
arabinoside, 6-mercaptopurine {(6-MP), 6-thioguanine (6-TG), chlorodeoxyadenosine, 5-

10 azacytidine, gemcitabine, cladribine, deoxycoformyein and pentostatin,

“Anti-tumour antibiotics” refer to compounds which can prevent or inhibit the
synthesis of DNA, of RNA and/or of proteins. Examples of such anti-tumour antibiotics
include doxorubicin, daunorubicin, idarubicin, valrubicin, mitoxantrone, dactinomycin,
mithramycin, plicamycin, mitomycin C, bieomycin and procarbazine.

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

“Chromatin function inhibitors” or “topoisomerase inhibitors” refer to

20  substances which mhibit the normal function of chromatin remodelling proteins such as
topoisomerases | and Il. Examples of such inhibitors include, for topoisomerase I
campiothecin and also its derivatives such as irinotecan or topotecan and, for
topoisomerase 11, etoposide, etiposide phosphate and teniposide.

“Anti-angiogenesis agents” refer to any drog, compound, substance or agent

25  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, 1-651582, squalamine, endostatin, SU5416, SU6668,
interferon-alpha, EMD121974, interleukin-12, IM862, angiostatin and vitaxin.

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

reduces, antagonises or inhibits the action of oestrogens. Examples of such agents are



15 <210> 6 pctfr2009050612-seql.txt <211> 11 <212> PRT <213> mus musculus <400> 6 Ala Thr
Pro Arg lle Gly Thr Gly Phe Ala Tyr 1510 <210> 7 <211> 111 <212> PRT <213> mus musculus <400>
7 Asp lle Val Leu Ser Gin Ser Pro Ala Ser Leu Ala Leu Ser Leu Gly 151015 Gin Arg Ala Thr lle ser Cys
Arg Ala Ser Ala Ser Val Glu Tyr Tyr 202530 Gly Thr Ser Leu Met His Trp Tyr Gin Gin Lys Pro Gly Gin
Pro Pro 354045 Lys Leu Leu lle Tyr Glu Ala Ser Asn Val Glu Ser Gly val Pro Ala 505560 Arg Phe Ser
Gly Ser Gly Ser Gly Thr Asp Phe Ser Leu Asn lle His 64707580 Pro Val Glu Glu Asp Asp Leu Ala lle
Tyr Phe Cys Gin Gin Ser Arg 859095 Lys Ala Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu lle Lys

100105110 <210> 8 <211> 118 <212> PRT <213> mus musculus
tamoxifen, toremifene, raloxifene, droloxifene, iodoxyfene, anastrozole, letrozole and

exemestane,

“Anti-androgens” or “anti-androgen agents” refer to any substance which

reduces, anfagonises or inhibits the action of an androgen. Examples of anti-androgens
5 are flutamide, nilutamide, bicalutamide, spironolactone, cyproterone acetate, finasteride
and cimitidine.

Immunomodulators are substances which stimulate the immune system.
Examples of such immunomodulators include interferons, interleukins such as
aldesleukin, OCT-43, deniieukin diflitox or interleukin-2, tumour necrosis factors such

10 as tasonermin, or other types of immunomodulators such as lentinan, sizofiran,
roquinimex, pidotimod, pegademase, thymopentin, poly I:C, or levamisole in
combination with 5-fluorouracil.

For further details, the person skilled in the art will be able to refer to the manual
published by the French Association of Teachers of Therapeutic Chemistry entitied

15 “Traité de chimie thérapeutique, Vol. 6, Médicaments antitumoraux et perspectives dans
le traiternent des cancers, ed. TEC & DOC, 20037,

In an especially preferred embodiment, said composition in the form of a
combination product according to the invention is characterised in that said cyfotoxic
agent is chemically bound to said antibody for simultaneous use,

20 In an especially preferred embodiment, said composition according to the
N invention is characterised in that said cyfotoxic/cytostatic agent is selected from spindle
inhibitor or stabiliser agents, preferably vinorelbine and/or vinflunine and/or vineristine.

In order to facilitate binding between said cytotoxic agent and said antibody
according to the invention, it will be possible, especially, to infroduce spacer molecules

25 between the two compounds to be bound, e.g poly(alkylenejglycols 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

30 . upon in the present description.



<400> 8 Glu Val Lys Leu val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 151015 Ser Leu Lys Leu
Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Thr Tyr 202530 Thr Met Ser Trp Val Arg Gin Thr Pro Glu
Lys Arg Leu Glu Trp Val 354045 Ala Tyr lle Ser Ser Gly Gly Gly Thr Thr Tyr Tyr Pro Asp Thr Val
505560 pctfr2009050612-seql.txt Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Ala Arg Asn Thr Leu Tyr
65707580 Leu Gin Met Asn Ser Leu Lys Ser Glu Asp Thr Ala Met Tyr Tyr Cys 859095 Ala Thr Pro Arg
lle Gly Thr Gly Phe Ala Tyr Trp Gly Gin Gly Thr 100105110 Leu Val Thr val Ser Ala 115 <210> 9
<211> 30 <212> DNA <213> mus musculus <400> 9 gccagtgttg aatattatgg cacaagttta30 <210> 10

<211> 9 <212> DNA <213> mus musculus <400> 10 gaagcatcc9 . ,
According to another aspect, the invention relates to a composition characterised

in that one, at least, of said antibodies, or one of their derivative compounds or
functional fragments, is conjugated with a cell toxin and/or a radioelement.

Preferably, said toxin or said radioelement is capable of preventing the growth or

5 proliferation of the tumour cell, especially of totally inactivating said tumour cell.

Preference is also given to said toxin being an enterobacterial toxin, especially

Pseudomonas exotoxin A,
The radioelements {or radioisotopes) emploved in therapy, preferably conjugated
with the antibody, are radioisotopes which emit gamma rays, preferably iodine™’,
10 yitrium™, gold', palladium'®, copper®’, bismuth®'” and antimony”'. Radioisotopes
which emit beta and alpha rays may also be used in therapy.

A toxin or radioelement conjugated with at least one antibody, or 2 functional
fragment thereof, according to the invention is understood to refer to any means making
it possible to bind said toxin or said radioelement to said at least one antibody,

15 especially by covalent binding between the two compounds, with or without
introduction of a ﬁnking molecule.

Among the agents allowing chemical {covalent), electrostatic or non-covalent
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-

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 phenylazide groups.
reacting with ultraviolet (UV) and very preferably N-[-4-(azidosalicylamino)butyl}-3°-
(2"-pyridyldithio)propionamide (APDP), N-succinimidy!l 3-(2-pyridyldithio)propionate

25 (SPDP) and 6-hydrazino-nicotinamide (HYNIC).

Another form of binding, very especially for radioelements, can consist of using
a bifunctional ion chelator.

Aniong those chelators there may be mentioned the chelators derived from
EDTA {(ethylenediaminetetraacetic acid) or DTPA (diethylenetriaminepentaacetic acid)

30 that have been developed for binding metals, especially radioactive metals, and

immunoglobulins. Accordingly, DTPA and its derivatives can be substituted with



<210> 11 <211> 27 <212> DNA <213> mus musculus <400> 11 cagcaaagta ggaaggctcc ttacacg27
<210> 12 <211> 24 <212> DNA <213> mus musculus <400> 12 ggattcactt tcagtaccta tacc24 <210>
13 <211> 24 <212> DNA <213> mus musculus <400> 13 attagtagtg gtggtggtac tacc24 <210> 14 -
<211> 33 <212> DNA <213> mus musculus <400> 14 gcaactcccc gaattgggac ggggtttgct tac33 Page 3
pctfr2009050612-segl.txt <210> 15 <211> 333 <212> DNA <213> mus musculus <400> 15 gacattgtgc
tcagccaatc tccagcttct ttggctctgt ctctggggca gagagccacééo atctcctgca gagccagtgc cagtgttgaa tattatggca
caagtttaat gcattggtac120 caacagaaac caggacagcc acccaaactc ctcatctatg aagcatccaa cgtagaatct180
ggggtccctg ccaggt_ttag%zgcagtggg tctgggacag acttcagcct caacatccat240 cctgtggagg aggatgatct

tgcaatatat ttctgtc A& @faa@%angaaeéf@&s@}@wte@&a@%@@@Q@cggf@l&.‘g@%é@%’aggél%z1o> 16
<211> 354 <2123 RNl Faipis Tuss S $A007 57398 81gaRg G Igatgunatc taeeegoBtitiagtgcage

ctggagggtc cctga%%%acggt tf%g%t%%g? cctctggatt cactttcagt acctatacca tgtcttgggt tcgccagactlZO
For example, DTPA (diethylenetriaminepentaacetic aéid) and its derivatives,
5 which has long been used very widely in medicine and biology either in its free form or
in the form of a complex with a metal ion, has the noteworthy characteristic of forming
stable chelates with metal ions and of being bound to proteins of therapeutic or
diagnostic interest such as antibodies for the development of radicimmunoconjugates in
cancer therapy (Meases ef ad., (1984); Gansow et al. (1990)).
10 Alsc preferably, said at least one antibody forming said conjugate according to
the invention is selected from its functional fragments, especially fragments lacking the
Fc component such as scFv fragments.
The present invention additionally comprises use of the composition according
to the invention in the preparation of a medicament intended for the prevention or
15 treatment of cancer.
The present invention relates also 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 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 invention in the
preparation of 2 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
25  cancer, multiple myeloma or ovarian 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
30 diseases associated with a level of expression of CD151. More especially, the invention

is directed to an in vifro diagnostic method for diseases having overexpression or



ccagagaaga ggctggagtg ggtcgcatac attagtagtg gtggtggtac tacctattat180 ccagacactg taaagggccg
attcaccatc tccagagaca atgccaggaa caccctgtac240 ctgcaaatga acagtctgaa gtctgaggac acggccatgt
attactgtgc aactccccga300 attgggacgg ggtttgcetta ctggggcecaa gggactctgg tcactgtcte tget354 <210> 17
<211> 6 <212> PRT <213> mus musculus <400> 17 Gin Asn val Gly lle Ala 15 <210> 18 <211> 3
<212> PRT <213> mus musculus <400> 18 Ser Ala ser 1 <210> 19 <211> 8 <212> PRT <213> mus
musculus <400> 19 pctfr2009050612-seql.txt Gin Gin"""fyr Ser Ser Asn Pro Thr 15 <210> 20 <211> 10
<212> PRT <213> mus musculus <400> 20 Gly Phe Thr Leu Ser Thr Ser Gly met Gly 1510

underexpression of the CD151 protein, starting from a biological sample in which the
abnormal presence of the CID151 protein is suspected, said method consisting of placing
said biclogical sample in contact with an antibody according to the invention, it being
possible for said antibody, where appropriate, to be labelled.

5 Preferably, said discases associated with the CDI51 protein in said diagnostic
method will be cancers.

Said antibody, or one of its functional fragments, can be in the form of an
immunoconjugate or antibody labelled in order to obtain a detectable and/or quantifiable
signal.

10 The antibodies labelied according to the invention or their functional fragments
include, for example, antibodies referred to as immunoconjugates which can be
conjugated, for example, with enzymes such as peroxidase, alkaline phosphatase, a-D-
galactosidase, glucose oxidase, glucose amylase, carbonic anhydrase, acetyl-
cholinesterase, lysozyme, malate dehydrogenase or glucose-6 phosphate dehydrogenase

15 or with a molecule such as biotin, digoxigenin or S-bromo-deoxyuridine. Fluorescent
Iabels can also be conjugated with the antibodies, or their functional fragments,
according to the invention and include, especially, fluorescein and ifs derivatives,
fluorochrome, rhodamine and its derivatives, GFP {Green Fluorescent Protein), dansyl,
umbelliferone eic.. In such conjugates, the antibodies of the invention or their functional

20 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 polvaldehyde, e.g. glutaraldehyde, ethylenediaminetetraacetic
acid (EDTA) or diethvlenetriaminepentaacetic acid (DPTA), or in the presence of
binding agents such as those mentioned hereinbefore for the therapeutic conjugates.

25 Conjugates comprising fluorescein-type labels can be prepared by reaction with an
isothiocyanate.

Other conjugates can also include chemotuminescent labels such as luminol and
dioxetanes, bioluminescent labels such as luciferase and luciferin, or also radiocactive

. 1 . qe & . 4. v e .7 . 0
labels such as iodine'®, iodine'®, iodine'®, iodine'®, bromine’’, technetium™™,

113 113m 95
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.. 17uthen1um’7, Iuthemumm,
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3¢ mdium . gallium®, gallium®, ruthenium
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, indium
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ruthemumios, mercurym, mercury203 , Thenium™ ', rhemum;m, rhemium™, scandium™’,



<210> 21 <211> 7 <212> PRT <213> mus musculus <400> 21 lle Tyr Trp Asp Asp Asp Lys 15 <210>
22 <211> 15 <212> PRT <213> mus musculus <400> 22 Ala Arg Arg Asp His Tyr Gly Asp Tyr Ser Tyr
Ala Met Asp Tyr 151015 <210> 23 <211> 106-<212> PRT <213> mus musculus <400> 23 Asp lle Val
Met Thr Gin Ser Gin Lys Phe Met Ser Thr Ser Glu Gly 151015 Asp Arg Val Ser lle Thr Cys Lys Ala Ser
GIn Asn Val Gly lle Ala 202530 Val Ala Trp Tyr Gin GIn Lys Pro Gly GIn Ser Pro Lys Leu Leu lle
354045 Tyr Ser Ala Ser Asn Arg Tyr Thr Gly Val Pro ASp Arg Phe Thr Gly 505560 Ser Gly Ser Gly Thr
Asp Phe Thr Leu Thr lle Ser Asn Met Gin Ser 65707580 Glu Asp Leu Ala Asp Tyr Phe Cys Gin Gin

Tyr Ser Ser Asn Pro Thr 859095 pctf1200905061 -sge%l1 txt Ph& Gly Ala Gly Thr Lys Leu Glu Leu Lys

100105 <210> 24eipniys 133 ebapsrpR T elyismn s fudenye hulium', thulivm’ ™, fluorine™,

. : - £31
yt“[numlgg, iodine'®

. The methods known to the person skilled in the art that exist for
binding radioisotopes to the antibodies, either directly or via a chelating agent such as
¥DTA or DTPA mentioned hereinbefors, can be used for the radioelements m

5  diagnostics. There may also therefore be mentioned labelling with ['¥]Na by the
chloramine T technique [Hunter W.M. and Greenwood F.C. (1962) Nature 194:495] or
also with technetium”™™ by the technique of Crockford et al. (US patent 4 424 200) or
fixed via DTPA as described by Hnatowich (US patent 4 479 930).

The invention relates also to the use of an antibody according to the invention in

10 the preparation of a medicament intended for the specific targeting of a biologically
active compound at cells expressing or overexpressing the CD151 protein.

A biologically active compound is understood herein as referring to any
compound capable of modifving, especially inhibiting, the activity of cells, especially
their growth, their proliferation, or the franscription or translation of genes.

i5 The invention relates also 1o an in vive diagnostic reagent comprising an
antibody according to the invention, or one of its functional fragments, preferably
labelled, especially radiofabelled, and lo its use in medical imaging, especially in the
detection of cancer associated ufiﬂ} the expression or- overexpression of the CD151
protein by a cell,

20 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

25  pharmaceutically acceptable carrier.

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

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

improve its storage. Such pharmaceutically acceptabie carriers are weli-known and will



<400> 24 Gin Val Thr Leu Lys Glu Ser Gly Pro Gly lle Leu Gin Pro Ser Gin 151015 Thr Leu Ser Leu
Thr Cys Ser Phe Ser Gly Phe Thr Leu Ser Thr Ser 202530 Gly Met Gly val Ser Trp lle Arg Gin Pro Ser
Gly Lys Gly Leu Glu 354045 Trp Leu Ala His lle Tyr Trp Asp Asp Asp Lys Arg Tyr Asn Pro Ser 505560
Leu Lys ser Arg Leu Thr lle Ser Lys Asp Thr Ser Arg Asn Gin Val 65707580 Phe Leu Lys lle Thr Ser
Val Asp Thr Ala Asp Thr Ala Thr Tyr Tyr 859095 Cys Ala Arg Arg Asp His Tyr Gly Asp Tyr Ser Tyr Ala
Met Asp Tyr 100105110 Trp Gly Gin Gly Thr Ser Val T#r Val Ser Ser 115120 <210> 25 <211> 18
<212> DNA <213> mus musculus <400> 25 cagaatgtgg gtattgct18 <210> 26 <211> 9 <212> DNA
<213> mus musculus <400> 26 tcggcatcc <210> 27 <211> 24 <212> DNA <213> mus musculus
<400> 27 pctfr20890608H2bsdgktrerson skilled in the art as a function of the nature and mode of

administration of the selected active compound(s).
Preferably, those compounds will be administered by a systemic route, especially
the infravenous route, by the inframuscular, infradermic, mtraperitoneal or subcutaneous
5 route, or by the oral route. More preferably, the composition comprising the antibodies
according fo the invention will be administered on a plurality of occasions staggered
over time.
Their optimal modes of administration, dosage regimens and galenic forms can
be determined according to criferia generally taken into consideration in establishing a
16 suitable treatment for a patient such as, for example, the age or bodyweight of the
patient, the severity of his or her general condition, the tolerability of the treatment and
the secondary effects established.
The invention relates accordingly to the use of an antibody, or one of iis
functional fragments, in the preparation of a medicament intended for specifically
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 EC1 and EC2 loops.
Figare 2 is a diagram illustrating the structure of the tetraspanins, to which the
CD151 protein belongs, and very especially the two extracelinlar loops EC1 and EC2.

25 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

39 205HS8 according to the invention. The CDRs defined according to the IMGT system are



cagcaatata gcagcaatcc cacg24 <210> 28 <211> 30 <212> DNA <213> mus musculus <400> 28
ggttttacac tgagtacttc tggtatgggt30 <210> 29 <211> 21 <212> DNA <213> mus musculus <400> 29
atttactggg atgatgacaa g21 <210> 30 <211> 45 <212> DNA <213> mus musculus <400> 30
gctcgaagag accactatgg tgactactcc tatgctatgg actac4s <210> 31 <211> 318 <212> DNA <213> mus
musculus <400> 31 gacattgtga atcacctgca ggacaatctc cgcticacag gaagacctgg accaagttgg tgacccagtc
tcaaaaattc atgtccacat cagaaggaga cagggtcagc aggccabtca gaatgtgggt attgctgtag cctggtatca
acagaaacca ctaaactact gatttactcg gcatccaatc gctacactgg agtccctgat gcagtggatc tgggacagat ttcactctca
ccatcagcaa tatgcagtct cagattattt ctgccagcaa tatagcagca atcccacgtt cggtgctggg agctgaaa  <210> 32

<211> 369 <212sONAudedsahaadniuBelddherophaeigdiedoe ryaaubngle hehgter leectggttt
cagccttcag gaaagggigiataacceat ccctgaagag ttcctcaaga tcaccagtgt gaccactatg gtgactactc gtctectca
{gacangogo 180 stotoondu MACHRES (PR EROCAURABAD SHEEIGC BRI RtEh ARGRID0S
gactactggg gtcaagpaaceleagAecBefhvention. The CDRs defined according to the IMGT system are
5  shown underiined and in bold whereas the CDRs defined according to Kabat are shown
in boxes.

Figure 6 shows the respective heavy chain and light chain sequences of antibody
214B2 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

10 in boxes.

Figures 7A-7TE illustrate the expression of the CD151 molecule in patients
suffering from prostate 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.

15 Figure 8 illustrates the expression of the CD151 molecule in patients suffering
from lung cancer. Each letter cbrresporzds to study of one patient and for each patient the
upper panei corresponds to the normal tissue adjacent to the tumour and the lower panel
corresponds to the tamour tissne.

Figure 9 shows the analysis, by flow cytometry, of the recognition of CID151 by

20 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 205H8 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.

25 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 A3549 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

30 anmtibodies in the PC3 prostate tumour xenograft model. The PC3 cells were grafted into

Swiss Nude mice (n=6} by the subcﬁtaneous route. Five days after grafting of the cells,



369 pctfr2009050612-seql.txt <210> 33 <211> 10 <212> PRT <213> mus musculus <400> 33 Ala
Ser Val Asp Tyr Tyr Gly Thr Ser Leu 1510 <210> 34 <211> 8 <212> PRT <213> mus musculus <400>
34 lle Ser Ser Gly Gly Val Thr Thr 15 <210> 35 <211> 11 <212> PRT <213> mus musculus <400> 35
Thr Ser Pro Arg Thr Gly Thr Gly Phe Ala Tyr 1510 <210> 36 <211> 111 <212> PRT <213> mus
musculus <400> 36 Asp lle val Leu Thr GIn Ser Pro Ala Ser Leu Ala Leu Ser Leu Gly 151015 GIn Arg
Ala Thr lle Ser Cys Arg Ala Ser Ala Ser Val Asp Tyr Ty$202530 Gly Thr Ser Leu Met GIn Trp Tyr GIn
GIn Lys Pro Gly GIn Pro Pro 354045 Lys Leu Leu lle Tyr Glu Ala Ser Asn val Glu Ser Gly Val Pro Ala

505560 Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Ser Leu Asn lle His 65707580
the mice receive, by the i.p, route, a challenge dose of 2 mg/mouse of the antibody under

test followed by two administrations per week of a dose of 1 mg/mouse of that antibody.
The tumour volume is determined by the formula 7/6 x length x width x thickness.
Figure 15 shows the analysis of the antibodies 203B6 and 214B2 radiolabelled
5 with iodine 125, with (A) Autoradiography after SDS-PAGE electrophoresis under
reductive conditions and (B) Analysis by molecular-sieve chromatography.

Figure 16 illustrates the study of the fixing of the radiolabelled 203B6 antibody
to PC3 cells: Determination of the affinity constant at equilibrium with (A) Saturation
curve and (B) Scatchard plot.

10 Figure 17 illustrates the study of the fixing of the radiolabelled 21482 antibody
to PC3 celis: Determination of the affinity constant at equilibrium with (A) Saturation
curve and (B) Scatchard plot.

Figure 18 shows the effect of the anti-CD151 antibodies on platelet functions,
with {A) Plaielet aggregation and (B) Platelet activation (release of serotonin).

15 Figure 19 shows the effect of anti-CD151 antibodies on the tumour growth, in
viﬁo, 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
(21482 and 203B6) on the secretion of TNF by THP-! cells cultured 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 24182 and 203B6 on antigen

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

25 EXAMPLES
Exampie 1: Study of expression of the CD151 molecule
The expression of the CID15] protein was researched by immunohistochemisiry
(IHC) n samples of human tissues obtained from patients suffering from prostate
cancers or lung cancer. For these patients, slides of normal tissues adjacent to the
30 tumour were available and were therefore included in order to calibrate the level of

expression in the tumour tissues versus normal tissues.



Pro val Glu Glu Asp Asp Leu Ala lle Tyr Phe Cys GIn GIn Ser Arg 859095 Lys Ala Pro Tyr Thr Phe Gly
Gly Gly Thr Lys Leu Glu lle Lys 100105110 Page 8 pctfr2009050612-seql.txt <210> 37 <211> 118
<212> PRT <213> mus musculus <400> 37 Glu Val Lys Leu val Glu Ser Gly. Gly Asp Leu Val Gin Pro
Gly Gly 151015 Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Thr Tyr 202530 Thr Met
Ser Trp Val Arg GIn Thr Pro Glu Lys Arg Leu Glu Trp Val 354045 Ala Tyr lle Ser Ser Gly Gly Val Thr
Thr Tyr Tyr Pro Asp Thr lle 505560 Lys Gly Arg Phe TH#? Ile Ser Arg Asp Asn Ala Lys Asn Thr Leu Phe
65707580 Leu Gin Met Asn Ser Leu Lys Ser Glu Asp Thr Ala Met Tyr Tyr Cys 859095 Thr Ser Pro Arg
Thr Gly Thr Gly 'he Ala Tyr Trp Gly GIn Gly Thr 100105110 Leu Val Thr Val Ser Ala 115 <210> 38
<211> 30 <212> DNA <21 3besnesppiscninsceaossclily exaidpblegideattdtdy casang el wpao> 39

<211> 24 <212> PNA2 h3 U5 Maau S 400239 AHAGR0 A JIIilacatans4with the aid

of an enzymatic solution containing pepsin (Labvision ref. AP-9007-005). This step is
foliowed by a step of removal of endogenous peroxidases by incubation of the sections
5 ina solution of hydrogen peroxide {Sigma} 0.3% in water. Saturation of the non-specific
sites is then carried out with a solution of Ultra-V-Block (Labvision, ref. TA-125-UB)
and labelling is carried out using a commercially available murine anti-CD151 antibody
(Serotech, Ref. MCA 1856} used at a final concentration of 5 pg/ml. A murine igGl
isotype control antibody (DakoCytomation, Ref. X0931) is used as a negative
10 experimental control. Labelling visualisation is performed uwsing the Envision Dual Link
visualisation system (DakoCytomation, Ref. K4061) and the reference of the DAB
peroxidase substrate is S3369 from DakoCytomation.
The results presented in Figure 7 show that a number of patients developing
prostate tumours exhibit overexpression of the CD151 molecule. This overexpression
15 may be very significant for 20% of the patients studied (patients A and C) or moderate
{patients A and D). 1t 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 glandular type structures.
Patient | exhibits an example of a tumour not expressing CDI151.
20 In the case of the ung 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 exampie of a fumour not expressing CD151.

25 Example 2: Generation and selection of the antibodies
BALR/c mice were immunised by the subcutaneous route using 20x10° NTH 373
cells expressing human CD151 on their surface, those cells having been generated by
transfection with the CDI151 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
30 incomplete adjuvant. Three days before fusion, a final booster injection of 10x10°

NIH 3T3-CD151 celis was carvied out by the intraperitoneal route. Mouse spleen cells



<210> 40 <211> 33 <212> DNA <213> mus musculus <400> 40 acaagccccc gaactgggac ggggtttgct
tac33 pctfr2009050612-segl.txt <210> 41 <211> 333 <212> DNA <213> mus musculus <400> 41
gacattgtgc atctcctgca caacagaaac ggggtccctg cctgtggagg acgttcggag tcacccaatc gagccagtgce
caggacagcc ccaggtttag aggatgatct gggggaccaa tccagcttct aagtgttgat acccaaactc tggcagtggg
tgcaatatat gctggaaata ttggctctgt tattatggca ctcatctatg tctgggacag ttctgtcagc aaa <210> 42 <211>
354 <212> DNA <213> mus <400> 42 gaagtgaagc tccijtgcag ccagagaaga ccagacacta ctgcaaatga
actgggacgg musculus tggtggagtc cctctggatt ggctggagtg taaagggccg acagtctgaa ggtttgctta tgggggagat

cactttcagt ggtcgcatac attcaccatc gtctgaagac ctggggccaa .
were then fused to SP2/0-Agi4 myeloma cells in a ratio of 1/1 using conventional

techniques described by Kohler and Milstein.

The antibodies secreted into the supernatants from the hybridomas resulting from

the fusion were then screened for their ability to recognise the recombinant extracelivlar
5 loop EC2 of CD151 by ELISA, and CD151 expressed on the surface of the human PC3
prostate cancer fumour line by flow cytometry.

For the ELISA, 96-well plates are sensitised for 1 night at +4°C with the
recombinant extracellular loop EC2 at 5 ug/mi in PBS. After washing with PBS, the
wells are saturated with 0.5% gelatin solution in PBS for 1 hour at 37°C and then

10 washed again with PBS. The hybridoma culture supernatants are evaluated without
dilution (incubation for ! howr at 37°C). The antibedies fixed to the immobilised EC2
loop are detected by successive incubafion with a peroxidase-conjugated goat anti-
mouse fgG polyclonal antibody (Jackson/USA, dilution to 175000, 1 hour at 37°C) and
then with a peroxidase substrate (TMB, Interchim/France, 10 minutes at ambient

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 minutes at +4°C followed by washing, an Alexa488-

20 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): 20386, 205HS,

25 211F3 and 214B2. The results obtained for those 4 hybridomas are presented in Table 4

below:



ttagtgcagc acctatacca attagtagtg tccagagaca acggccatgt gggactctgg ctggagggtc tgtcttgggt gtggtgttac
atgccaagaa attactgtac tcactgtctc cctgaaactc60 tcgccagactl120 tacctactat180 caccctgttc240
aagcccccga300 tgct354 <210> 43 <211> 6 <212> PRT <213> mus musculus <400> 43 Glu Asn val
Gly Thr Tyr 15 <210> 44 <211> 3 <212> PRT <213> mus musculus <400> 44 Gly Ala Ser 1 <210> 45
<211> 9 <212> PRT <213> mus musculus <400> 45 (53Iy GIn Thr Tyr Ser Phe Pro Tyr Thr

1

Table 4
Hybridoma OI)EIZSSS {f}m Cﬁom;fi[:g v
20386 1.136 975
205H8 0.649 565
211F3 0.959 936
21482 0.684 1004

After cloning, a clone of each selected hybridoma was amplified. The isotypes of

5  the antibodies produced were determined for cach culture supernatant using a murine

antibody -isotyping kit (SBA clonotyping system, Southern Biotech), and then final

characterisation was carried out by ELISA (extracellular loop EC2) and by flow

cytometry on the murine line NTH 373 and the stable transfectant NIH 3T3-CD151, and

then on human tumour lines of lung cancer A549, prostate cancer DU145 and pancreatic

16 - cancer BxPC3 under the conditions previously described. The antibody concentration of

the supernatants was adjusted to 5§ pg/ml for the ELISA and to 10 pug/ml for the flow
cytometry analyses. The results obtained are presented in Table 5 below:

Table 5
15

. Flow cytometry
Ai&féfiﬁ ! oty D NIH3T3- »

450nm | NIH3T3 D151 A549 | DUI45 | BxPC3
203B6 cllA |1gG1 K| 2.218 16 540 675 860 768
205H8 cl1A 11gG3K ] 1.842 16 332 388 584 350
211F3 cltA (IgGI K 2.3()1 16 556 481 524 536
214B2 cliA ([eGL K1 2477 16 748 826 1332 849

Figures 9, 10, 11 and 12 show the recognition profiles for the NIH 3T3-CD151,
PC3 and AS549 cells, by flow cytometry, which are obtained for the antibodies 203B6,
205H8, 211F3 and 214B2. These profiles are comparable 1o those obtained with the



pctfr2009050612-seql.txt 5 <210> 46 <211> 8 <212> PRT <213> mus musculus <400> 46 Gly Tyr Thr
Phe Thr Ser Ser Ser 15 <210> 47 <211> 8 <212> PRT <213> mus musculus <400> 47 lle His Pro
ASn Ser Gly ASn Thr 15 <210> 48 <211> 12 <212> PRT <213> mus musculus <400> 48 Ala Arg Ala
Arg Ser Phe Tyr Tyr Ala Met Asp Cys 1510 <210> 49 <211> 107 <212> PRT <213> mus musculus
<400> 49 Asn lle val Met Thr Gin Ser Pro Lys Ser Met Ser Met Ser Val Gly 151015 Glu Arg Val Thr
Leu Ser Cys Lys Ala Ser Glu Asn val Gly Thr Tyr 202580 Val Ser Trp Tyr Gin Gin Lys Pro Glu Gin Ser
Pro Lys Leu Leu lle 354045 Tyr Gly Ala Ser Asn Arg Tyr Thr Gly Val Pro Asp Arg Phe Thr Gly

anti-CDI51 antibody 50-6 (ATCC CRL-2696) and demonstrate the specificity of these
antibodies for CD151.
The hybridomas were then deposited at the CNCM, Collection Nationale de
Cultures de Microorganismes, Institut Pasteur, 25 Rue du Docteur Roux, 75724 PARIS
5  Cedex 15.

Example 3: Specificity of the antibodies
The spécé.ﬁcity of the 20386, 205H8, 21 1F3 and 214B2 antibodies was evaluated
by Western blot.

10 The EC2 loop of CDD151 was cloned into the vector pET22b for expression in
soluble form in the periplasm of Escherichia coli. The protein that is produced includes
amino acids 130 1o 221 of the human CD151 peptide sequence to which there is added a
Poly-His tail at the C-ferminal position in order to facilitate purification. The
recombinant EC2 protein was purified by immobilised metal affinity chromatography

15 (IMAC) on a Chelating Sepharose HP support (GE Healtheare).

Increasing amounts of the recombinant CDI151 EC2 protein (1, 2, 4 and 8 pg)
and of HT-29 cell lysate (10, 20 and 50 pg of total proteins) were placed on a 4-12%
acrylamide gel (BioRad). Afier electrophoresis (non-reductive conditions), the proteins
were transferred onto nitrocellulose membranes. The transfer membranes were then

20 incubated with the purified 203B6, 205H8, 211F3 and 214B2 antibodies (0.5 ug/ml) and
then with a rabbit anti-mouse Ig polyclonal antibody coupled to peroxidase (GE
Healthcare) before visualisation by chemoluminescence.

The 20386, 205H8, 211F3 and 214B2 antibodies recognise the complete CD151
protein and the recombinant BEC2 loop by Western blot (Figure 13). The antibody 205HS

25 has less reactivity for the complete CD151 protein under the conditions of analysis.
Compared to the signal observed for the antibodies 20386, 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. -

30 Example 4: Anti-tumour activity of anti-CD151 amtibedies in the PC3

xenograft model



505560 Ser Gly Ser Ala Thr Asp Phe Thr Leu Thr lle Ser Ser Val Gin Ala 65707580 Glu Asp Leu Ala
Asp Tyr His Cys Gly Gin Thr Tyr Ser Phe Pro Tyr 859095 Thr Phe Gly Gly Gly Thr Lys Leu Glu lle Lys
Page 11 pctfr2009050612-seql.txt 100105 <210> 50 <211> 119 <212> PRT <213> mus
musculus <400> 50 Gin Val Gin Leu Gin Gin Pro Gly Ser Val Leu Val Arg Pro Gly Ala 151015 Ser Val
Lys Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Ser 202530 Ser Met His Trp Ala Lys Gin Arg
Pro Gly Gin Gly Leu Glu Trp lle 354045 Gly Glu lle Hig®ro ASn Ser Gly Asn Thr Asn Asn Asn Glu Lys
Phe 505560 Lys Gly Lys Ala Thr Leu Thr Val Asp Thr Ser Ser Ser Thr Ala Tyr 65707580 Val Asp Leu
Ser Ser Leu Ser Ser Glu Asp Ser Ala Val Tyr Tyr Cys 859095 Ala Arg Ala Arg Ser Phe Tyr Tyr Ala Met
Asp Cys Trp Gly Gin GR/4e6a08%10eFdSer val Thr Val Ser Ser 115 <210> 51 <211> 18 <212> DNA

<213> mus musculus <AQ0z.5)greaptatdg DiRcHaL8:5dH0% Réour tissues of prostate cancer by

means of immunohistochemistry on a human tissue array series, the evaluation of

anti~CD 151 antibodies on a PC3 prostate cancer cell xenograft was planned. The PC3

5 line 18 an androgen-independent prostate line obtained from ATCC and cultured in

F12K medium (Invitrogen Corporation, Scotland, United Kingdom), 10% FCS

(Invitrogen Corporation). The cells are divided two days before the graft so that they are

in the exponential growth phase. Five million PC3 cells are subcutaneousty grafted onto

six-week-old male Swiss Nude mice. Five days after impiamétimz, the fumour volumes

10 are measured, the mice are randomised so as to form groups that are not statistically

different, and the treatment is started by ip. injection of a challenge dose of 2 mg of

antibody per mouse. The animals are then treated twice a week with a dose of { mg of

antibody per mouse and the tumours are measured twice a week. The animals of the

control group are given an injection of PBS. The tumour volumes are calculated

15 according to the formula n/6 x length x width x height. Statistical analysis i carried out
on each measurement using a Mann-Whitney test,

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

20 antibody 205HS, whilst being an inhibitor, shows more modest anti-tomour activity in

this model.

Example 5: Study of the fixing of anti-CD151 antibedies to PC3 cells
The anti-CD151 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 Healtheare) in order to
remove the free iodine 125. The radiochemical purity of the radiolabellied antibodies
was determined, after purification, by silica thin-layer chromatography, analytical
molecular-sieve chromatography on a Superdex 200 column (GE Healthcare) and by
30 autoradiography after SDS-PAGE electrophoresis. Figure 15 shows that the heavy
chaing (~50 kDaj and light chains (~25 kDa) of the 2 antibodies are labelied in



<211> 9 <212> DNA <213> mus musculus <400> 52 ggggcatcc9 <210> 53 <211> 27 <212> DNA
<213> mus musculus <400> 53 ggacagactt acagctttcc gtacacg27 Page 12 pctfr2009050612-seq]l.txt
<210> 54 <211> 24 <212> DNA <213> mus musculus <400> 54 ggctacacct tcaccagctc ctcg24 <210>
55 <211> 24 <212> DNA <213> mus musculus <400> 55 attcatccta atagtggtaa tact24 <210> 56
<211> 36 <212> DNA <213> mus musculus <400> 56 gcaagggcga ggtcctttta ctatgctatg gactgc36
<210> 57 <211> 321 <212> DNA <213> mus musculus® <400> 57 aacattgtaa ttgagctgca gagcagtctc
cgcttcacag gaagaccttg gggaccaagc tgacccaatc aggccagtga ctaaactact gcagtgggtc cagactatca
tggaaataaa tcccaaatcc gaatgtgggt aatatacggg tgcaacagat ctgtggggggmgin%t?tccatgt acttatgtat

gcatccaacc ttcacéﬁt’éﬁaﬁﬁ%@%’f (15A) and confirms the absence ¢ 25 after purification

(15B). The specific activity of the radiolabelled antibodies was determined using a
gamma counter { Wallace Wizard 1480, Perkin Elmer).

The physico-chemical characteristics of the 203B6 and 214B2 antibodies

5 radiolabelled with jodine 125 - [**1]-20386 and [**°I]-214B2 - are collated in Table 6

hereinbelow:
Table 6
Antibody 120386 | ["1214B2 |
Labelling efficiency {%) 85.5 78.1
Specific activity (mCi/mg) 10.6 12.7
Radiochemical purity (%} 997 995
Atoms of iodine / antibody 0.73 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 pl of PBS buffer containing 0.5 % BSA) were incubated in the presence of

15  increasing concentrations of the radiolabelled antibodies between 6 ng/ml and 27 pg/ml,
inclusive, for 1 hour at 4°C (final volume: 150 ul). After incubation, the total
radioactivity associated with the cells (fixed radiolabelied 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-radiolabelied 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 17A for the
antibodies ["*1}-203B6 and ['*]-214B2, respectively. The Scatchard curves obtained
(Figures 16B and 17B) after processing of the data using Prism software allow the
dissociation constant Kp of the 2 antibodies (slope = - 1/Kp) to be determined:

25 - 20386 Kp= 12.85 +£0.99nM

- 214B2 Kp= 638 =+ 0.450M



cagtaggaga gagggtcacc cctggtatca acagaaacca ggtacactgg ggtccccgat ccatcagcag tgtgcaggct
ttccgtacac gttcggaggg <210> 58 <211> 357 <212> DNA <213> mus musculus <400> 58 caggtccaac
tcctgcaagg cctggacaag aatgagaagt gtggatctca tccttttact tgcagcagcc cttctggcta gecttgagtg tcaagggcaa
gcagcctgtc atgctatgga tgggtctgtg caccttcacc gatcggagag ggccacactg atctgaggac ctgctggggt
ctggtgaggc agctcctcga attcatccta actgtagaca tctgcggtct caaggaacct ctggagcttc agtgaagctg tgcactgggce
gaagcagagg atagtggtaa tactaacaac catcctccag cacagcctac attactgtgc aagggcgagg cagtcaccgt ctcctca
<210> 59 <211> 15 <212> PRT <213> mus musculus <400> 59 pctfr2009050612-seql.txt Arg Ala

Ser Ala Ser Val Glu Tyr Tyr Gly Thr Ser Leu Met His 15
Example 6: Effect of the anti-CID151 antibodies on platelet functions

Aggregation is a basic function of platelets in the blood coagulation process, for
example in response to a vascular lesion. This phenomenon is generaily preceded by
activation of the platelets, which involves exposure of certain proteins on their surface

5 and secretion of the contents of their storage granules (alpha granules and dense
granules). In view of the fact that CD151 is expressed on the platelets (Goschnick and
Jackson, 2007, Mini-Rev. Med. Chem. 7. 1236-1247), the effect of anti-CD151
antibodies on platelet functions was evaluated in vitro using platelet aggregation and
activation tests.

10 For this study, blood samples were taken from fasting donors using frisodium
citrate as anticoagulation agent. Centrifuging at 100 g for 16 minutes at 20°C makes it
possible to obtain platelet-rich plasma (PRP), whereas platelet-poor plasma (PPP) is
obtained by centrifuging at 1500 ¢ for 10 minutes at 20°C. Platelet aggregation was
measured in the PRP of 10 donors, after adjustment to 300000 platelets/mm’, according

15 to Bomn's principle {modification of the light transmitted), with stirring at 500 rpm at
37°C. The measurement duration was 5 minutes for thrombin and ADP (positive
controls) and 15 minutes for the antibodies tested. Platelet activation was measured in
the PPP of 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

20  functions was determined for a concentration of 10 pg/ml. Several control antibodies
were used: PM6/248 (anti-CD41, imtegrin oyp) and 14A2.HI (anti-CD151) as positive
control antibodies, and 9G4 as 1sotype control (IgG1).

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
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

30 expected, the 9G4 antibody does not cause platelet aggregation: this antibody allows a

detection threshold (5aM) to be defined. The aggregation caused by the anti-CD151



1015 <210> 60 <211>7 <212>PRT <213> mus musculus <400> 60

Glu Ser 15 <210> 61
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antibodies 203B6 and 214B2, 7.3 4 3.2 % and 4.9 = 1.6 % respectively, 1s relatively low
and close to the detection threshold. The aggregation caused by these 2 antibodies is less
than that of the control antibody 14A2.HI.

Figure 18B shows the mean values for serotonin released by the platelets (in nM)
in the presence of the various compounds fested. The results obtained for this test of
platelet activation are comparabie to those described above. The 9G4 antibody does not
cause platelet activation whereas thrombin brings about a very marked release of
serotonin (~430nM}. The amounts of serotonin released are less in the presence of ADP,
PM6/248 and 14A2 HI (mean values of 72.6nM, 34.6nM and 21.6nM. respectively) but
these compounds can be classed as platelet activators. The serotonin release caused by
the anti-CD151 antibodies 20386 and 214B2 is very low: in fact, the mean values
determined for these 2 antibodies are 2.4 and 3.6 times lower, respectively, than the
meén value for the control anti-CD151 antibody 14A2.H1.

In conclusion, the 2 tests confirm that the anti-integrin oy conirol antibody
PM6/248 and the anti-CID151 control antibody 14A2.H1 are capable of bringing about
platelet aggregation in vitro and of causing platelet activation (Roberts' ef al., 1995, Br.
I. Haematol. 89: 853-860; Homby er al., 1991, Br. I. Haematol. 7% 2’7?-285). In
contrast to the 14A2 ¥1 antibody, the anti-CD151 antibodies 203B6 and 214B2 cause
very low levels of platelet aggregation and activation which are not significant in human

clinical terms.

Example 7: Study of the activity of anti-CD151 antibodies on the growth of
NCI-H441 tumours in vive

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 & subcutancous location in
athymic Nude mice. Five days after grafting, the tumours are measurable and the
animals bearing tumours of comparable size are distributed to groups of 6. The mice
are treated, by the ip. 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

Glu Ala Ser Asn Val



<211> 6 <212> PRT <213> mus musculus <400> 61 Ser Thr Tyr Thr Met Ser 15 <210> 62 <211> 17
<212> PRT <213> mus musculus <400> 62 Tyr lle Ser Ser Gly Gly Gly Thr Thr Tyr Tyr Pro Asp Thr
Val Lys 151015 Gly <210> 63 <211> 9 <212> PRT <213> mus musculus <400> 63 Pro Arg lle Gly Thr
Gly Phe Ala Tyr 15 <210> 64 <211> 45 <212> DNA <213> mus musculus <400> 64 agagccagtg
ccagtgttga atattatggc acaagtttaa tgcat45 <210> 65 <211> 21 pctfr2009050612-seql.txt <212> DNA
<213> mus musculus <400> 65 gaagcatcca acgtagaa@c?tZl <210> 66 <211> 18 <212> DNA <213>
mus musculus <400> 66

assessed twice a week and is calculated using the formula: /6 X length X width X
height. Specific analysis of the data is cartied out at each measurement, usging a Mann-
Whitney test.
The results presented in Figure 19 demonstrate that the antibodies 203B6 and
5 21482 are capable of significantly (p<0.05) inhibiting the growth, in vivo, of the
NCI-H441 cells.

Example 8: Assessment of the activity of twe anti-CD151 antibodies on
macrophage fanction
10 Assessment of the expression of CD151 on celis of the blood shows that this
molecule is expressed significantly on the lymphocytes and monocytes. In order to
preclude any possible toxicity problems, the 214B2 and 203B6 antibodies were tested
for a potential effect on macrophage activation. In view of the fact that secretion of
TNFu is a marker of macrophage activation, the TNFu concentration of the supernatant
from a culture of THP-1 cells, cultured in the presence or absence of the antibodies
under test, was assessed by ELISA. The THP-1 cell line is a monocytic ieukacmia line
capable of differentiating into a macrophagic line in the presence of agents of the PMA
or lo,25-dihydroxyvitamin D3 fype. This activation process is accompanied by very
significant secretion of TNFa. For assessment of the antibodies, the THP-1 cells are
20  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 in 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 (241832 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 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-
1 cells are non-adherent, refringent and round. In the presence of PMA, these cells
3¢ 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



agtacctata ccatgtctl8 <210> 67 <211> 51 <212> DNA <213> mus musculus <400> 67 tacattagta
gtggtggtgg tactacctat tatccagaca ctgtaaaggg c51 <210> 68 <211> 27 <212> DNA <213> mus
musculus <400> 68 ccccgaattg ggacggggtt tgcttac27 <210> 69 <211> 11 <212> PRT <213> mus
musculus <400> 69 Lys Ala Ser Gin Asn Val Gly lle Ala Val Ala 1510 <210> 70 <211> 7 <212> PRT
<213> mus musculus <400> 70 Ser Ala Ser Asn Arg Tyr Thr 15 <210> 71 <211> 8 <212> PRT <213>
mus musculus <400> 71 Ser Thr Ser Gly Met Gly Val 8er 15 <210> 72 pctfr2009050612-seq|.txt
<211> 16 <212> PRT

than 20 % of the THP-1 cells express CD11b or CD14. The cellular differentiation

caused by the PMA is, as expected, associated with a significant increase in the cells

expressing CD11b, which changes from 9 1o 65 %. (D14 expression is also

substantially increased, with the number of positive cells changing from 20 to 37 %. The

5 validity of the assessment model employed having been demonstrated by this data,

assessment of the anti-CD151 antibodies was carried out in this test. Figure 20C shows

that no TNFa production is observed when the THP-1 cells are cultured inn the absence

of the differentiation inducer. In contrast, very significant production of TNFa, {100 to

200 pg/ml) is observed. As expected, the LPS introduced as positive experimental

10 control also brings about the secretion of a high level of cytokine, this being the case in
the presence or absence of the differentiation inducer.

None of the anti-CD151 antibodies assessed causes secretion of TNFa whatever

the state of cellular differentiation.

15 Example 9: Assessment of two anti-CD1I51 antibodies with respect to
antigen presezﬁtati@n function

In view of the fact that the CDI51 molecule is widely expressed on antigen-

presenting cells, a study was carried out in order to check the potential impact, on

antigen presentation function, of a therapy directed against CD151. The experiment

20 performed consists of monitoring the specific lymphocyte proliferation of the TT

antigen when the tetanus toxoid protein is 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 CD&+ lymphocytes will cause proliferation of antigen-specific clones. Any

25 impact on antigen presentation will therefore manifest itsell in modulation of

lymphocyte proliferation. For this experiment, PBMCs are isolated by centrifuging total

blaod 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

30 seeded into each well of a 96-well plate 1a the presence of the antigen and the antibodies

ungder test, The 214B2 and 20386 antibodies are assessed at a final concentration of



<213> mus musculus <400> 72 His lle Tyr Trp Asp Asp Asp Lys Arg Tyr Asn Pro Ser Leu Lys Ser
151015 <210> 73 <211> 13 <212> PRT <213> mus musculus <400> 73 Arg Asp His Tyr Gly Asp Tyr
Ser Tyr Ala Met Asp Tyr 1510 <210> 74 <211> 33 <212> DNA <213> mus musculus <400> 74
aaggccagtc agaatgtggg tattgctgta gcc33 <210> 75 <211>21 <212> DNA <213> mus musculus <400>
75 tcggcatcca atcgctacac t21 <210> 76 <211> 24 <212> DNA <213> mus musculus <400> 76
agtacttcty gtatgggtgt gagc24 <210> 77 <211> 48 <2132 DNA <213> mus musculus <400> 77
cacatttact gggatgatga caagcgctat aacccatccc tgaagagc48 <210> 78 <211> 39 <212> DNA <213> mus

musculus <400> 78 a a?accact atggtgacta ctcetatget atggactac39 <210> 79 <211> 15
pctfr20090506121§éeﬁ?& 5o Ok TeRBRey 15 SSRGS P40 ome final concentration as

experimental isotype control. PHA (2.5 ug/ml! in well), a polyclonal activator of

Iymphocyte proliferation, is vsed as positive proliferation control. Tetanus toxoid (TT)

was selected as test antigen and is used at a final concentration of 100 pg/ml. The plates

5 are incubated at 37°C for 96 hours, at the end of which 0.25 pCi of 3H~thymidine are

added to each well for an additional period of 24 hours. After incubation, the cells are
collected on filters and the radioactivity is assessed,

The resuits shown in Figure 21A indicate that, as expected, the PHA used as

positive control causes very marked lymphocyte proliferation. The intensity of the signal

10 agrees well with polyclonal activation of cell proliferation. The 9G4 included in the

experiment as isotype control has no impact on cell proliferation n the absence or

presence of PHA. Similarly, the two anti-CD151 antibodies tested do not, in either case,

modify the proliferation. The TT antigen causes significant proliferation of part of the

lymphocyte population (Figure 21B). There is no impact on this proliferation in the

15 presence of 9G4 or of the two anti-CD151 antibodies tested, which indicates that, under

the conditions of the experiment, antigen presentation is not affected by the compounds

iested,



Arg Ala Ser Ala Ser Val Asp Tyr Tyr Gly Thr Ser Leu Met Gin 151015 <210> 80 <211> 17 <212> PRT
<213> mus musculus <400> 80 Tyr lle Ser Ser Gly Gly Val Thr Thr Tyr Tyr Pro Asp Thr lle Lys 151015
Gly <210> 81 <211> 9 <212> PRT <213> mus musculus <400> 81 Pro Arg Thr Gly Thr Gly Phe Ala
Tyr 15 <210> 82 <211> 45 <212> DNA <213> mus musculus <400> 82 agagccagtg caagtgttga
ttattatggc acaagtttaa tgcag45 <210> 83 <211> 51 <212B(DNA <213> mus musculus <400> 83
tacattagta gtggtggtgt tactacctac tatccagaca ctataaaggg c51 <210> 84 <211> 27 <212> DNA <213>
mus musculus <400> 84 ccccgaactg ggacggggtt tgcm&w 85 <211> 11 <212> PRT <213> mus
musculus <400> 85 pctfr2009050612-seql.txt Lys A Asn Val Gly Thr Tyr Val Ser 1510
<210> 86 <211> 11 <212> PRT <213> mus musculus <400> 86

I. Isolated antibody, or one of its derivative compounds or functional fragments,
capable of binding to the CD151 protein and to inhibit the tumour growth in vivo, said
antibody being selected in the group consisting of:

6 a) an antibody, or one of its derivative compounds or functional fragments,
comprising: '

i} a light chain comprising the 3 CDRs, as defined according to IMGT numbering
system, CDR-L.1 of sequence SEQ ID No.l, CDR-L2 of sequence SEQ ID No. 2 and
CDR-L3 of sequence SEQ ID No. 3, respectively; and

ii) a heavy chain comprising the 3 CDRs, as defind according to IMGT

12 numbering system, CDR-H1 of sequence SEQ ID No. 4, CDR-H2 of sequence SEQ ID
No. 5 and CDR-H3 of sequence SEQ ID No. 6, respectively ;

b) an antibody, or one of its derivative compounds or functional fragments,
comprising:

i) a light chain comprising the 3 CDRs, as defined according to IMGT numbering
system, CDR-L1 of sequence SEQ ID No.17, CDR-L2 of sequence SEQ ID No. 18 and

18 CDR-L3 of sequence SEQ ID No. 19, respectively; and

it) a beavy chain comprising the 3 CDRs, as defind according to IMGT
numbering system, CDR-HI of sequence SEQ ID No. 20, CDR-H2 of sequence SEQ ID
No. 21 and CDR-H3 of sequence SEQ ID No. 22, respectively;

¢) an antibody, or one of its derivative compounds or functional fragments,
comprising:

24 i) a light chain comprising the 3 CDRs, as defined according to IMGT numbering
system, CDR-L1 of sequence SEQ ID No.33, CDR-L2 of sequence SEQ ID No. 2 and
CDR-L3 of sequence SEQ 1D No. 3, respectively; and

1} a heavy chain comprising the 3 CDRs, as defind according to IMGT
numbering system, CDR-HI1 of sequence SEQ ID No. 4, CDR-H2 of sequence SEQ ID
No. 34 and CDR-H3 of sequence SEQ ID No. 35, respectively; and



Gly Ala Ser Asn Arg Tyr Thr Gly Val Pro Asp 1510 <210> 87 <211> 6 <212> PRT <213> mus
musculus <400> 87 Thr Ser Ser Ser Met His 15 <210> 88 <211> 17 <212> PRT <213> mus musculus
<400> 88 Glu lle His Pro Asn Ser Gly Asn Thr Asn Asn Asn Glu Lys Phe Lys 151015 Gly <210> 89
<211> 10 <212> PRT <213> mus musculus <400> 89 Ala Arg Ser Phe Tyr Tyr Ala Met Asp Cys 1510
<210> 90 <211> 33 <212> DNA <213> mus musculus 400> 90 aaggccagtg agaatgtggg tacttatgta
tcc33 <210> 91 <211> 33 <212> DNA <213> mus musculus <400> 91 pctfr2009050612-seq|.txt

ggggcatcca accggtacac,tggggtccec gat33 <210> 92 <211>.18 <212> DNA <213> mus musculus
<400> 92 accagctcct céiitéc? 7 t%lgg 0% PEAN U5 FTIPHY DRI RISl r%ﬁé]‘ﬂffé%?ﬂigagmems’

comprising:

1} a light chain comprising the 3 CDRs, as defined according to IMGT numbering
system, CDR-LI of sequence SEQ ID No.43, CDR-L2 of sequence SEQ ID No. 44 and
CDR-L3 of sequence SEQ ID No. 45, respectively; and

6 ii} a heavy chain comprising the 3 CDRs, as defind according to IMGT
numbering system, CDR-HI of sequence SEQ ID No. 46, CDR-H2 of sequence SEQ 1D
No. 47 and CDR-H3 of sequence SEQ ID No. 48, respectively.

2. Antibody according to claim 1, being selected in the group consisting of:
a) an antibody, or one of its derivative compounds or functional fragments,
12 comprising a light chain comprising the amino acid sequence SEQ ID No. 7 and a heavy
chain comprising the amino acid sequence SEQ ID No. 8;

b) an antibody, or one of its derivative compounds or functional fragments,
comprising a light chain comprising the amino acid sequence SEQ ID No. 23 and a
heavy chain comprising the amino acid sequence SEQ 1D No. 24;

c¢) an antibody, or one of its derivative compounds or functional fragments,

18  comprising a light chain comprising the amino acid sequence SEQ ID No. 36 and a
heavy chain comprising the amino acid sequence SEQ ID No. 37;

d) an antibody, or one of its derivative compounds or functional fragments,

comprising a light chain comprising the amino acid sequence SEQ ID No. 49 and a

heavy chain comprising the amino acid sequence SEQ ID No. 50.

24 3, Murine hybridoma capable of secreting an antibody according to any of the
preceding claims, said hybridoma being selected in the group consisting of the
hybridoma deposited at the CNCM, Iistitut Pasteur, Paris (France) on 22nd February
2008 under number 1-3920; the hybridoma deposited at the CNCM, Institut Pasteur,
Paris (France) on 22nd February 2008 under number 1-3921; the hybridoma deposited at
the CNCM, Institut Pasteur, Paris (France) on 21st February 2008 under number 1-3918;

30 and the hybridoma deposited at the CNCM, Institut Pasteur, Paris (France) on 21st
February 2008 under number [-3919.



<400> 93 gagattcatc ctaatagtgg taatactaac aacaatgaga agttcaaggg c51 <210> 94 <211> 30 <212>
DNA <213> mus musculus <400> 94 gcgaggtcct tttactatgc tatggactgc30

62
4, Isolated nucleic acid, characterised in that it is selected from the following
nucleic acids:
a) a DNA or RNA nucleic acid coding for an antibody, or one of its

derivative compounds or functional fragments, according to one of claims [ and 2; and

6 b) a nucleic acid complementary to a nucleic acid as defined under a).
5. Vector comprising a nucleic acid according to claim 4.
6. Cell host comprising a vector according to claim 5.
12 7. Transgenic animal, with the exception of a human being, comprising a cell

according to claim 6.

8. Method of producing an antibody, or one of its derivative compounds or
functional fragments, according to one of claims 1 and 2, characterised in that it
comprises the following steps:
18 a) culture of a cell according to claim 6 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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9. Antibody, or one of its derivative compounds or functional fragments, capable of

being obtained by a method according to claim 8.

10.  Composition comprising, as active ingredient, a compound consisting of an
antibody, or one of its functional fragments, according to one of claims 1, 2 and 9 or

produced by the hybridoma according to claim 3.

11, Composition according to claim 10, characterised in that it additionally
comprises, as a combination product for simultaneous, separate or time-staggered use, an

antibody, a cytotoxic/cytostatic agent, a cell toxin or a radioelement.

12.  Composition according to one of claims 10 and 11, as a medicament.

13.  Use of an antibody, or one of its functional fragments, according to one of claims
i, 2 and 9 or produced by the hybridoma according to claim 3 and/or of a composition
according to any one of claims 10 to 12, in the preparation of a medicament intended for

the prevention or treatment of cancer.

14.  Use according to claim 13, characterised in that said cancer is a cancer selected

from prostate cancer, lung cancer, colon cancer or pancreatic cancer.

15.  Invitro diagnostic method for diseases having overexpression or underexpression
of the CD151 protein, starting from a biological sample in which the abnormal presence
of the CD151 protein is suspected, characterised in that said biological sample is placed
in contact with an antibody according to one of claims 1, 2 and 10 or produced by the
hybridoma according to claim 3, it being possible for said antibody, where appropriate,

to be labelied.



