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 foop&! HRlEtiiPe HERYE, HeWbvardrEe i the Hudedsibasbisiie seeramees wadists of

CD151 have beefidentifieghhifiacto, namehone havingnuclpptidesA and(at positions 38» 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 aifiafiifling Miiatafeanberolsavedin e peplide sequenseiRmely ampsation of
the 25 residues K (Lys). and P (Pro) at positions 132 and. 137, respectively, to the residues R (Arg)
and S (So) [Fiiel S A 80S SISH B DSBS S G DS TGRS, PR
3258-3263].10 a5 InisoverelprasseoiciodBeiokis CAReES Such-asdor examplgreangers 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 pasmreasagsesieridhoetaltildans, ElinoGanced Rés. LkiRB40-2852] therecfhe use of
knock-out mice whiecvril5 q%lgotgﬁép%e%%m%n[%%% %nd of anti-CD151 antibodies and siRbiA in order to
block, in vitro, the’ un&onaﬁﬂy a‘ndcex'pressio?l 6 S8 T51 in various types of cell has allowed it to be
shown that CD151 is in¥BNé&d, inlsa mefarkeriofas i 0ma e $Elatedita cancersusivas delbaghegsion

(blishiuchi et al., 2005, Proc. Natl. A Sci. USA 1939-1944: Winterwpod. et.at, ol, Bid.
Cell 17, 2707 27 50, T ey et oSSy e 204, AR e s v
et al., 1998, Mol, Biol: Ceinr 278127 65 Mdisla Bial. | 1899] CancdruberReS59] 384 2:382M0inPenas et
at, 2000, J. Inves , y et al., I I es..Commun.
336, 408-416), cé%?%%%@ﬁ%&%%ﬁn%%%%ﬁ%fé}é nt%%éé%ge%rg . %@@%ﬁ%ﬁ%ﬁgg W85, 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 may be functionally coupled. The set of interactions involving the

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

i gtergfc_:tsd ohr_1 ;.tﬁle sgéﬁgaleesqtqalbbg)vuﬁh vqusﬁm%m@aq pchﬁﬂinssjp;@@fé&wg@g %‘?ﬂﬁb@é{@g@?ﬁn
identified highly stable complexes.. resistant to the action of certain detergents, with laminin receptor
integrins, more p& Eb@ﬁf\&%ﬁﬁ%’%ﬁéﬁ%@%%ﬁ&%@%@ \Arhﬂf?s'é%Pe’fg’ﬁé‘E?‘ﬁb’%ﬁﬂafs’ lifnin 5
(Yauch et al., 1998 aloBioR2Belk B2 751-2765; Larnmerding et al., 2003, Proc. Natl. Acad. Sci USA
100, 7616-7621). 30Thi§1 %sé)ciation involves the extracellular domiins_o CD151 and the int%grins.
The sequence QRD [194-196] 3f CD 151 ocated iR tHe EC2T35 51 ry tifttHat ©

the lung {Tokuhara er af., 2001, Clin. Cancer Res. 7, 4109-4114], colon [Hashida ef .,

30 2003, Br. J. Cancer 89, 158-167], prostate [Ang er al., 2004, Cancer Epidemiol.



3 association because mutation of this site causes loss of interaction with certain integrins (Knarov et
al., 2002, J. Cell Biol. 158, 1299-1309). Functional ternary complexes of CD151/integrin a6[34/c-Met
(HOF receptor) have moreover been identified in tumour cells (Klosek et al., 2005, Biochem. Biophys.
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 &nd 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 BatrasarsimsciB érditdhévsiil Pootngrage(Beieridue4d4300550)in. CagRriBt.is
capable of regulafing §hs. omena of cell adhesion, migration and invasion by modulation of various
signalling pathways such as, for example, the phosphoinositide pathway via an association with
P14-kinase (Yauch et af.a 998 af1énodsmioniceMdicy §0-2r68ypihe CIUA sisatingnathay via the
phosphorylation gfFkM§ies P 3ENMARKRDY INK§dong %EI%;%%Q%&&M%QW%%@X dsion of
24279-24292), the phosphorylation of integrins by PKC (Zhang et al., 2001. J. Biol. Chem, 276, 25005-
25013) and the a@!ﬁ)}aﬁioﬁi SRETP SRS of the MRcHaRR tShibrtherahap 663 5], cavelvd i3,

165-176).  Homephiliettypeniriactionsdeiwere: celisale alsadespansiblaiicnar increass in cell
motility and in eXﬁression of the metalloproteinase MMP-9 (Hong et al., 2006, J. Biol. Chem. 281,

. E " N 2 -
24279-24292). ThE¥e Merctiftar 0151 -EB1 5P hilérde B HEBHAE st tH BchirdtiBirbiclun via
the phosphorylatipn offFAK $IC cpBEnMARK @pdINK: Respife thainteresidy the GRx.1a%, pratein, two

therapeutically aimed antibodies 25 have been generated to date, namely the monoclonal antibodies

50-6 and SFAL. 2B A8 8 %Rt Ghies i Yo 'Bhrgﬁb9a&79i¥r3§5%iliﬁéﬁg‘ﬁ fliey B itHRsEthe
formation ofimetasiases 3 vivesruapsmal inedelsonorefieetombumes grewtivin Mive. hasdbeen
established. heg. monoclonal antihody 50-6 (IgG1 isgtype) directed to CD151 was generated 30in
the mouse by suﬁ’-{ra%fﬂ}e %ﬁ%ﬁ?ﬁ%%ﬁ%ﬁ%&%ﬁ’%éﬁm reheinghiay e SO ¢fébta et al.,
1999, Cancer Rex)(5913812-3820)974336- e Shibibody50%)is qapable-sf. ind)ibidog; J0ayiHengnigration
of human cervical cayci a Hel a cells, transfe S o overexpress CD151, and of HEp-3 cells
and angiogenesigfirﬁ?{éi r%@%elgf%%r@-’gﬁé%?c #15’?2%?32%7 B RIRRTESTION LEEed DY HEGF (basic
fibroblast growth fagtor). MalvRoiit inhibRs-#ie riatastases/ hravght . abolsdy RirscudtionatddEp-3

cells in 2 chicken emb el ta.et 999, Cancer Res. 59, 3812-3820). In these models,
the inhibitor;ll/%acti‘%ﬁtgfr/?'b?@1(Z,"]’1 agr?ﬂ%%g% %ﬁl"s%?é i‘rmined by measurement of the activity of the protein

huPA (human urokinaséxtypel plas mitegetiagtivatoiysnolil tg extrages:idAccotting 4oiline @uftvass, this
assay reflects the, prese cells.in the lungs. After assaying, the reductign in metastases to
(dissemination of Hép-i}%ggllg%%%ﬁ Qt Ecl:le‘lxlr(l: eéz?legr% ldrygﬁanag F]th%?%{"’grg]l}g%i%b#ﬁto %‘f ICthsemagr‘ﬁf‘body
50-6 is estimatednblgatensarsdn fwith wreontedinastibodicaddesiasleinsa Edlvalibckéspontanenus

metastasi” model. 0l OsURRT LG CAISIR BN b iectne hp Aot and 570

a so-called "experimental metastasis” model, in which the cells and the antibody are iriocu ated
together. AG€ordiRgms therEio RS PIREXES emtirrintoaf prépeauesiofak amtibody BoletatHe

observed in vivo geaagsﬁﬁgggeteaggbﬁsl@-f%gggmﬁmﬁm%&)mx%&&géi&@;)&%@%&ﬂ%%ﬁgﬁ%%ody

showed no effect on the in vitro proliferation of HEp-3 cells. ~ The hybridoma producin
antibody 50-6 is &8N aBcht IHeradpoEim dey theYcferaric heiR PapBY6 (Iyesidsmu itk aiysdbposited

under the referengg a8 IApkR. 28l ket of ﬁt&?&@ﬂgﬁgggo%@%qg{%ﬁ&ﬂﬂyﬂgg%% Ak2B (19G1

isotype) was generated in the mouse after immunisation by the mgraperitoneal route with NIH 3T3 cells
s ected by the hufEhReDISVerk R {eraseinga €t Jetasornia Wikl 70, 3258-3263). The antibody

SFA1.2B4 iscapable ofiphiaiting:iacwtic call invasienardi0 ity ©fious membrane proteins. In
particular, there have been identified highly stable complexes, resistant to the action of
certain detergents, with laminin receptor integrins, more particularly with the integrins
a381 or abP4. whose preferred ligand is laminin 5 (Yauch ef /., 1998, Mol. Biol. Cell
9, 2751-2765; Lammerding ef al., 2003, Proc. Natl. Acad. Sci USA 100, 7616-7621).

30 This association involves the extracellular domains of CD151 and the integrins. The

sequence QRD [194-196] of CD151, located in the EC2 loop, is very important in that



25 various human tumour lines (Kohno et al., 2002, Int. J. Cancer 97, 336-343). It inhibits in vivo the
pulmonary metastases caused by colon cancer RP1v1114788 and fibrosarcoma HT1080 lines
transfected so as to overexpress CD151 (Kohno etal., 2002, Int. J. Cancer 97, 336-343). Other
murine anti-CDT 51 antibodies have been described in the literature, such 30as, for example, the
monoclonal antibodies 14A2H1 (Ashman et at, 1991, Br. J. Haematol, 79, 263-270; Roberts eral.,
1995, Br. J. Haematol. 89, 853-860), TS151 and S TS151R (Semi et al., 1999, Biochem. J. 340,
103-111; Geary et al., 2001, Tissue Antigens 58, 141-153; Charrin et al., J. Biol. Chem. 276,
14329-14337; Chometon et al., 2006, Exp. Cell Res. 312, 983-985). No in vivo anti-tumour activity has
been described fasthoseonarivassantibadies! this Sieveralexperiohéntabsivdeihesreshmiegrie major
role of the tetraspﬁﬂ'lgg 0 the forpation pf t iNg. either.as suppressors or as promoters
of metastases. Accordir(liglg,? tar{e tirg@rliéfje?c%g%]%gtfét?igsla%ﬁ%% g%“&‘t?&?%ﬁﬁ or CD87 Feduces the
metastatic potentialdf tareenitiné§4n-EonttES exprssidrof thertetraspanindCHidbhamt@o-029
seems 1o produce Jhe gapasis sffesioThesei2 (euaspanineare arefore.L0hough oibe promoters
of metastasis. These r%su {s are consistent with varigus clinical studies which have Shown at, ina
number of cafcers (bresstetatng, dddophhgs rewmddteatingrePhineibas, iotidmeprodtats; mselanoma, ),
CDO and CDB2 aig {556 EXPIIREL.H BIRAKHMBHIR NIRNIAgAIBMetastasis and that a reduction
in their expression is predictive of a lower survival fate In lung cancer, the combined reduction 15 in
the expression of CD9 ai§ ysz s .bedhrco retiteldn o, drsetsn hbbtatid pbreritaktbraninvhen

expression of just,one gL MAARIOENS IRIUCed oo SEHSIALIEURASNRS NS SluiPS e Shown

that overexpression of CD151 is associated with aggressiveness of certain cancers, such as lung,

colon and prostatBHPEaPSTE T ERRTERIEISIE eohBibt deceriseithfadennfehqyaoihprdgabeisol

(Tokuhara ef20 ahe 2004 1GHD- J58NGRE RES. T AL0%AbLAiHASderstsal. 2003 B - o GanGeL 89, 158-
167; Ang et al., 2004, Cancer Epidemiol. Biomarkers Prey. 13, 1717-1721). In these cases, mean

survival is in fact FBEEEhE o<W be{tigﬁ{ésl’?é\)ih‘@ ﬁ}ﬁ%fﬁ{é {¥hich express CD 151, compared to those
having tumours which d@]ﬁﬁ@le?épéﬁ%lgQf]r@éulltﬂ%%@?ﬂ%&@%@ﬁ@%&@i&ﬂﬁ@%@ﬂ%” tumor
lines (HeLa, RPMI14788, 25 A172, HT1080), brought about by transfection of the corresponding gene,
causes an incread¥ i tHoflity REYAHER 2hd REANSiGHebt e iRitRteste dusBl g TES [ @atle1 999,

Cancer Res. 59, 38dx820idehnehehalyi2 90 2sdfliadicE INBEPRLA3& 3¢a)e1T hese phenamgna are
inhibited in the prg)‘sgjnaggoéanti-CD 151 antibodies. In accordance with one embodiment, the
nisol

invention relltes ted antibody 5 0Bries L H BRI Ko i Bira By fitetivhEt ragments,
capable of binding:to f36-LAPEL DRNR, sdig@aniibodydoeiny sheractersed in thapit eompriges at least
one CDR selected from the CDRs.of sequen EQ ID No. 1-6, 17-22, 33-35, 43-48, 59-63, 69- 73,
79-81 or 85-89 oﬁ%‘i’iga% %ﬁ‘&b%%‘\%ﬁ%%%%’eﬁ%é%hﬂ%% 4 ‘Fi‘a&g@boz; Bialfeei‘ﬁf?s?s% 9895~ 95% and
98% identity, aftez@ptimaldtignmeaentiivith i Beaqyerichs BROQABINGShifeid 6122, 3BB5,14848, 59-63,
69-73, 79-81 or 8%5’09163 gé;ij‘ﬂ{St aspect, there is provided an isolated antibody, or one of its
derivative compounds of functional fragments, capable of binding to the CD151 protein and to inhibit
the tumour gfowth in vivéersajdidmntippe ybertselbeteckin ¢kits greufiscangistisigioffoa rarmatibedy, or
one of its derivatiye ¢com ds gr.functional fragments, comprisings i) a Jight.chain c ising the 3
CDRs, as definedna%%:ﬁor |§§po TRbm Sé?}h‘é%%g‘%s eﬁ%l%gﬁ?T&a%? %%c?gé%:%og%ﬁ ‘fgn%%’.gr,?cm-u
of sequence SE@iD.Ndiehadlll CBRL 614D qliensei SECIDINCCE] féspBttivelypantdisdtieavy chain
comprising the 3 &DRs, as.defined accordin VIGT n r stem, CPR-H1-of equence SEQ
ID No. 4, CDR-H2 oﬁzﬁquéﬁgge{%qé{(}??%gé Iég é%ﬁ&)%?ﬁg% ggggégnkc’e 3 %fa@espedively; b)
an antibody, or one of itl9ueYabyetoPIpoUrdS & itinptivnBl fragriberissbaibrsingd Braitighitchain
comprising the 3 DR, &S Aafined ascerding R M GET HUmbesing G PRquglice SEQ
ID No. 17, CDR-L2 of s%qu%,%ce SEQ ID No. 18 eiyrlld CDR-L3 of Sggﬁé%@ggs%%gé%doéig?g '
respectively; and ische aviitsiisn beasasiprable acipifes; AdtbefiiethacdoraingitehE oemrimbering
system, CDR-H14f,56auence;» 56 1R Nandd nfoBiRsHR QbREAURNER SEQIRING, 54208 GRR-HS3 of
sequence SEQ ED No. 22, respectively; c) an antibody, or one of its derivative compounds or
functional fragme@ﬁ%?}éﬁf?fbrising: i) a light chain comprising the 3 CDRs, as defined according to IMGT

numbering system, CDRHel f88A6e06R:36H H3-Dor:33. G 2rfseauener SEQJIRNG,2and
CDR-L3 of sequence SEQ ID No. 3, respectively; and ii) a heavy chain comprising the 3 CDRs, as

defined accéfdindt& MRS TSR RISERI Ayt e RN BHedHtRHCersET I N cwomp RS of
sequence SEQ IR0 134iapd L DR T pheequense SEQIB»N0. 35, respectively; and d) 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.43,
CDR-L2 of sequence SEQ ID No. 44 and CDR-L3 of sequence SEQ ID No. 45, respectively; and ii) a
heavy chain comprising the 3 CDRs, as defind according to IMGT numbering system, CDR-H1 of
sequence SEQ 1D No. 46, CDR-H2 of sequence SEQ ID No. 47 and CDR-H3 of sequence SEQ ID

No. 48, respectively. 6a In a second aspect, there is provided a murine hybridoma capable of
cacrratind an antibodyy ac dAefined abnve <aid hvhridoma heina caelected in the Arornin concictinAa 0f the



In a fourth aspect, there is provided a vector comprising a nucleic acid as defined above. In a fifth
aspect, there is provide a cell host comprising a vector as defined above. In a sixth aspect, there is
provided a transgenic animal, with the exception of a human being, comprising a cell as defined
“above. In a seventh aspect, there is provided a method of producing an antibody, or one of its
derivative compounds or functional fragments, as defined above, characterised in that it comprises the
following steps: a) culture of a cell as defined above in & 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. In an eighth aspect, there is
provided an antibody, o bnenobitdydErtativepebrapdintissfunctionahfragihenis heapakiewwideing
obtained by a me ined ahoye. In,a ninth aspect, there is provige ompaQsitio
comprising, as ac%%q’iﬁg}% %ﬂh%t,cga} %6#3610856%? %os':r}\sasvs f}navﬁeé{grgﬁﬁ@g)ﬁ b?nogn(é?ﬁér?%' ?L%%lsﬁ&ﬁ I
fragments, as defineipgbene or proddebdbyhthehybridomaashdefinechaboverintvtenthaspsct, there
is providedacomm iti [ iy dicament. . _In an eleven hay ect, there is
provided the use of an gﬁ%%sgﬁsggc}rg%r?g %ﬁﬁ%@%ﬁ rgjr%hé?llgg,tﬁé%%eetﬁ%%e% OV 8%%%0% by

the hybridoma asiéifitdabbiéiaidrel ol cbmbositivmas defile dlakove #in 199 Eparatian. of a
medicament intengedsfan the, BTEVENHAN. OLEAUMAN! QLEBASES activh %‘%’Vﬁlghm%gﬁ’&%b there,is

provided an in vitro diagnostic method for diseases having overexpression or underexpression of the
CD151 protein, s@HGRBIERSRADIStIERRs AR drtivibicH the zioteorrhal présence wHtimEiyis1
protein is suspectagksharagigsisgsh iy thatsadhiglogical sampled i ith,an antibody
as defined above%gor produced by th{z hybridoma as defined b!é\_%%, %{%%?Ir?g%@%ﬁ}g&%&ggig@ntibody,
where appropriat@at515& 1ghamen erslls im tharnenshalfiayersaring dhearmibotigradtondingatothe
invention s upderatoadiaetet aiesnedialinanan OB AKRE S Ae BV AGRY (R6ARPding for

"single chain"), Fab, F abt?lz, Fab or scriv-Fc fragments or diabodies, or any fragment whose "half-life

may have been inbfeRERaNERTT ASrictistsidrdyrhenaeiimrowides captel imdbesy.HeretnbSfow in the

present descriptian-calledsgenivatives GRMRALRL nRfaN BNHRRAY ALCHLRG b eV RNEIaNIS 4
understood to denote, especially, a binding protein comprising a peptide framework or "scaffold" and

at least one of th&' CHRLER MG igRardnapddy hibroer tallsrb emaine el sppinssniabmegesieh

derivative compoudis aiie sval kinows tadbedpessonsekilied inthaart andwillbe desssied in.greater
detail hereinbelow in the present description. More preferablyéﬁéhe invention includes the

antibodies, their dBHVARE BHEITR PRBIFRMCISR AP Ry mEREva dBriidgionticTadarne

invention, which asiiespeciafty chimeric arhumaniaad soat are.abirineshbygeneticcecanpipation or
by chemical synti;g;is. - A%cordﬂgE_to_ft £¥ ferred embodiment, the antibody, or one of its derivative
compounds or funct%ﬂ%ﬁﬁ%ﬁrﬁgﬁ{s, according to the invention is characterised in that it consists of a

monoclonal antibody. The WASrivbnectondl dntidadytisots 58 undersiond-as ar antinodyderved from a
population of substantially hom qus. antibadies, More especially, the individual_antibodies of a
population are idés?f]%iganlc%i%h égeﬁﬁp#% ora fé"\"/%/l%l sé)ﬁ%shguté‘t{ilé%% ERUEVAL Baééiggé‘naturally

and that ma$obe géégent in minimal amounts. In other words, a monoclonal antibody consists of a
homogeneous antibodyTr}gsgzlltLilr_l he proliferati fJUS e ne (for example, a hybridoma,
a eukaryotic host cell trangfecte%g\)/rv%rkil1 Iél gﬁ#&%lé%ﬁ%%ogi%?%% %é%%qrﬁgé ee)o‘)l‘j%s fiB6dy. a
prokaryotic host ¢eltheansfestediwithrarDigtinolésutbecodiapefinotizel homegeite ANEaAtiBody]etc.) and
which is usually chagctersedhyheayy ghains,of o nd the sam S.@n I;ﬁ? light
chains of just one type. _Mo%f)?(})jtt:lonal a\nti‘b0(}ja|5<-?sgalr'];é3 ﬁ%&%%gs“pdegf%aggc? I§r§e' @@r‘éﬁe% ogais%l%)gle
antigen. In additidheiaEbatastid lptBhdratamslofqfcnyiiotied amtitroeies vitnieki custdmariliitgamprise
difterent antigodiog e rifkipliisienhdeigiminants: ouepitanes each menagons) aniody i

a

directed to a single epitope of the antigen. 51t must be understood erein t e Invention does not
relate to the antiiBdize e msmendormetrses rewy haple wpteaREVI L endfinassremvironment

but rather it has heerapssibledasisolaiedhem orobiainthem by gusification siasing frenp patyral

sources, or else obtain them by genetic recombination, or by chemical synthesis, and they may
accordingly contdif Aiatural amino acids as will be described 10hereinbelow.

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



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 CDR
setected 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 selected from the CDRs of sequence
SEQ ID No. 2 or 60, or at least one sequence which hasSat least 80% identity, after optimal alignment,
with sequence 20 SEQ ID No. 2 or 60; - CDR-L3 is of sequence SEQ ID No. 3 or at least one
sequence which has at 1e0% identity, after optimal alignment, with the sequence SEQ ID No. 3; and/or
ii) a heavy chain cémprsing atledsrbnéeH FBsslected frdnd CDR-11], @RR-H2:And@DRrH3wherein

25- CDR-H1 is selggted from the GBF q e;SEQ ID.No. 61, t least gne sequence
which has at least 80% identity, age@rj?)%éf%%%a%z%%é’ngj%it%ﬁ%l's%géeﬁgg%%ﬂ @quﬂe&ﬂn&’f; -

CDR-H2 is selectéth frétHthETDREbRseqaEMCEISEESIDNND /5 oivb 2o atleastonesegyenss which

has at least 80% ideptityPdterRRIMa glignment. with the 30 sequence SEQ ID No. 5 or 62;
CDR-H3 is selected from the CDRs of sequence SEQ ID No. 6 or 63, or at least one sequence which

has at least 86% identity>&ifter ptipraIakyrieies boith thevsetuengerSEQIDMNtHPLOBs in the IN

accordance with asecang emhediment of the.inveation, there is described a 5second antibody which
is characterised in that it comprises: I)a Iifg_kgt%hain (S:ou;;%g?ﬁ%r%aﬁeaas SRE D & rom

CDR-L1, CDR-L2AT@E BRI Sarardiation of iopranins seleetedBorine GDRs0Msequenee SEQ
ID No. 17 or 69, opalieas! ahersaaueres.unichas ahipast 303 dentiy. alteroptmal aigpment, with

the 10 sequence SEQ ID Iyo. 17 or 69; - CDR-L2 is selected from the Srosipgg%e EQ ID
No. 18 or 70, or afdaSPdRe SetuerReTiieh s wpesist 8 idrtty? afterspptimabalignmens, with

the sequenceSE@:Mo I8 Bfofhters of m&Bsl3 1801 SEqHENGE d%gs%;ale%twa%hl\?ar%%t éﬁ:gs Lpne

sequence which has at 15least 80% identity, after optimal alignment, with the sequence 5 D No.

19; andfor i) & HEESY CHERN o SRy Hefedst DrEiBR Jeleorst iormaSDRH4] pGBRHIR and
CDR-H3, whereinstomaclC BiReH %5&1&@@9@95@'}%&%&,%@1&{&%U}?_f}f:%%%%}l% g20.0r 71 orat

least one sequence which has at least 80% identity, after optimal alighment, with the Zog‘eequésnce SEQ

ID No. 20 or 71; ““PEDR- L2 RESaRAER%E TS dbRsbfdatieticar S D Moudoor #2her at least
one sequence whishrbasoatileast 0% antiv.alarRpiimal alignpent.with the sequence SEQ 1D No.

21 or 72; .- .
15 1n the expression of CD9 and CD82 has been correlated with greaier metastatic potential
than when expression 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 tumeor 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



- CDR-H3 is selected from the CDRs of sequence SEQ ID No. 22 or 73, or at 25least one sequence
which has at least 80% identity, after optimal alignm%nt, with the sequence SEQ ID No. 22 or 73.

In accordance with a further, third embodiment of the invention, there is described a third antibody
which is characterised in that it comprises: i) & light chain comprising at least gne CDR selected

from CDR-L1, CORetsfrah T ers of widraite 95Q WABRIS I sdlectetirotiithe CHRY of

sequence SEQ IB3N®.33 oF 7939atlerstione: Seurenasswhichdas pideastA0%owepiityrafter optimal
alignment, with the seguence SE%ID No. 33 or 79; - CDR-L2 is selected from the CDRs of

sequence SEQ IB°No.”8%6r 607 8Pht Teadf B SEE NN AT RS oF IR S69450R& Ry after optimal
alignment, with thexseguence, SEG | B3N@, 29056%9-BDR-3 is ©f-gequence 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 ii) a hed¥ly tHEH e¥FRbidiAG of 15816 eDRokEtd tEH e CDRER!CORHEY T and
CDR-H3, whereiBompoukd® B-Fhhdscsel eatedefromipesic DRsiafise gueiroerS EQpxdNoad af 6hitar aé
least one sequence which has at.least 80%.identity, after optimal alignment, with the sequence SEQ
Do 4 orst: R S S RS B G RN U
15least one sequercd Whieh hasarlioesirgovs idasiivpabitesroptimeadioringentawithi theiseoupnteeSEQ

ID No. 34 or 80; ine 3 GBR:HJisinelactediiiom e-eRReREsequenrecBRQ 1B Naudr o] moRat
least one sequence which %as at least 80% Identity, aigter optimal alignment, with the sequence SEQ
[ ) da

ID No. 35 or 81. 20t 2501y~ it SEEEPIGAEE With' % firidf ribotinte it Brig filetion; tharP i heseatt
fourth antibody wihichlisaeharactensgdiimghat it cORRsisasdefine) actighlichanleBiiprisingraigleastone

CDR selected from ARl « RRA- T ERR-LSCMREIFIN s sequefeP Bl 1B Seledied drepkibs GPRs
of sequence SEQ ID No. 43 or 85, or at
sequence SEQ ID No. 6, respectively; b) 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-L.2 of sequence SEQ ID
No. 18 and CDR-L3 of sequence SEQ ID No. 19, respectively; and ii) a heavy chain comprising
the 3 CDRs, as defined according to IMGT numbering system, CDR-I1 of sequence SEQ ID No,
20, CDR-H2 of sequence SEQ ID No. 21 and CDR-H3 of sequence SEQ ID No. 22, respectively;
c) an antibody, or one of ifs 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. 33, CDR-L2 of sequence SEQ ID No. 2 and CDR-L3 of sequence SEQ 1D
No. 3, respectively; and ii) a heavy chain comprising the 3 CDRs, as defined according to IMGT
numbering system, CDR-H! 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 d) 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.43,
CDR-L2 of sequence SEQ ID No. 44 and CDR-L3 of sequence SEQ ID No. 45, respectively; and
ii) a heavy chain comprising the 3 CDRs, as defind according to IMGT numbering system, CDR-
H1 of sequence SEQ ID No. 46, CDR-H2 of sequence SEQ ID No. 47 and CDR-H3 of sequence
SEQ ID No. 48, respectively.



25least one sequence which has at least 80% idertiy, after optimal alignment, with the sequence SEQ
ID No. 43 or 85; - CDR-L2 is selected from the CDRs of sequence SEQ ID No. 44 or 86, or at least
one sequence which brasrat kepst 80%5dde rpityyiaétemoptinmal Aligndneat cwithlthefseguengeaSEQ 1D No.

44 or 86; 30:aRRsL s 0l nce; . t ong se, C ich has at least 80%
identity, after %g%al'align?n%i(t‘fﬁg %é}gtﬁacging%%gﬁg %S?Iagng?%%p 1‘%&1’%{%#5?%@% chain

comprising’ BE 5% Gt Rt AR it esbResisir G Ensatioe BRdF3biaerdiis under CDR-H1 is
selected frombthd-EDRsteflsegdencel GEQD-NOe 46v0N8 Inalat teastore-seuueRsewhigh has at
least 80%.. i timal ali t,.with the, 5 sequence S [ 46 or 87; - CDR-112 is
selected ?%ﬂ%g%%%g%‘%é%%ﬁg%%@%%& Ef/ct)o " fl1 “or é%),ocs)lr{egt ?é%%f (J)?rllde>E @Iéqiﬁ%t%% zjv@ﬁle&ﬁ’ has at
least 809 RIENHEgftemopHtiaPalgN AES LA the e dién8easEDel ByNolodn dr88ited at thCDR-H3 is

selected fronuthe R PA{SLAUERCE-RES JPNG F48-01-B9 & Bl QulaRsE PR §equence which has at
least 80% identi%, aftﬁardo%timal %Ii nment, vgith the sequence SEQ ID No. 48 or 89. In general
b e i

manner it is recalled Hafe That'a COR TGO o EDEIE UthakTsiosiito charstarttd iy Ariable regions
of the heawicchdifisratid fightchainslefkinemundglbbUlins RNrerecdse chieavy:ghainChRsand 3
ight-chai, GRS ThecigdT o GRIR BLCRRSIS HSACeLEIN.d80Rle: dERRNAING.eY e particular

&
case, one of those regions or a plurality of, or indeed the entirety of, those regions'w ich contain the
majority GtHIE YRGB RAT regduesitesondpimtdraderBinding affinity of the antibody for the antigen or

the epitope which: it fecagnises. hecorgding deda: fistanprgacmtheCRR sGans edefingg,in accordance
with the 20 IMG'{T)sayﬁs1 M, 'ga tklllé/leeg %1% eearélejm%es{in S sstem was defigefd Sf? s to compare variable
domains whatever the antigen, cﬁalnptype or species e?rlaﬁncgﬁ/l\.’ﬁf’.?ﬁﬁ%m%l go%fxfeoday 18, 509
(1997); Lefranc M. asixtthenesinissldg iz vdae 1126 hd0) ntadfreite, . cRegiPomndie iGmaR Uiz, M.,
Giudicelli pMnd-eHguiehe & cclITaRGinkd, abhRUVenin-Contet, V. and Lefranc, Dev. Comp, Immunol., 27,
55-77 (2003)1. 'ﬂthiSS 25 numberig%?system,%se conserved aming acids alwaé}é,’sI retain the same

position, such as SRR AT sEEF L) B PESE R AL {CORCEEUER FRIPI I &R SpFdbic amino
acid 89, cysteitiee] 04n(2maS YB) fiphenyddldrinecotstryptdphan 146 (] -BidkcanERPh Tthe IMGT unique

numbering,systemacearginglyRravi | imitation of the scaffold regions (FR1-IMGT:
positions 1 %@6, EtRZ-IMGT?’Sogﬁiﬁl%%?{%%%@éqég%%%%é%%ggslﬁigﬁg%é%fe{g%& anc 4 IMGT:

positions T8RS T 28) AifralsEesriE eBth e eeaN ey RdtEhimifg dgions BrEDRETEDRL-IMOT:
positions @Ztof3Berh R3dME Tirpo sitians: b6 ie@bmandicRR3dUMGEdResitions 105 to 117). As the
"holes” or "spaces” represent unaccupied positions, the lengths of the CDRs according to IMGT
become crucial %igrrirfc? t%toﬁnés‘?%cé’?li\%ﬂeﬁfﬁs@ﬁg%%s%égpbﬁ'ﬂ &[?fg‘%%epﬂgé% %%‘F%té\éen?gﬁgﬁ lich are then
referred t& AL INKG Fasesptheerdbieey PRig oWpingth 5 edtamisiefPed sbmenogenetics, 53, 857-883

(2002); Kaas, QrandhleiragecMitBe GUALRININIONPAIGS: 2020304200 La0d 3R structures
referred to as IM%173DSIrgct re-DB.%gas, Q., Ruiz, M. and Lefranc, M.-P., T cell receptor and MI-IC
structural GA Rl RERHRE RE&R 38119508°D 510} ot ieR-BrgarRE wiRiakReA rdbus foach, the

first antibbthdverdonetlof iybdérvatveeft@campounds or functional fragments, according to the
invention comprises il EHaiR.cATRESRY 3USASLONS todl from GRR:L1, CDR-L2 and
CDR-L3 of sequence-SEQb ID Nos. 1%% and 3, .respectively%)%ég(\!_{/ei%&%f %)és?%%_&%l?srr%ferably 85%,
90%, 95% and 9BFH R, 2apesh SptmEl Byt it Wit seibethieds SEOTI s Nsciozland 3:
and/of a Heameehain chiiipisingat (easidneC PR selestedidmmCREMIE SR 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.



15 H2 and CDR-H3 of sequence SEQ ID Nos. 4, 5 and 6, respectively, or having at least 80%,
preferably 85%, 90%, 95% and 98%, identity, aftéroptimal alignment, with the sequences SEQ ID
Nos. 4, 5 and 6. For more clarity, the protein sequences mentioned are the following: SEQ ID No.
1: ASVEYYGTSL 20 SEQ ID No. 2: EAS SEQ ID No. 3: QQSRKAPYT SEQ ID No. 4: GFUSTYT SEQ
ID No. 5: ISSGGGTT SEQ ID No. 6: ATPRIGTGFAY 25 More especially, in preferred manner, the

antibody, or one of its deryalivs LOMBRKALSPLIUREIRRRIfFAIMAR ACGRIRGA0isdavREEON
comprises a light chain comprising the three CDRs, as defined according to IMGT, of sequence SEQ

ID Nos. 1, 2 and B8 pRERrERASF avIRERfI HaeBovh, Pidrerably 859% (S0usedtg,ahdseat,
30identity, after gptimalalignmens, with the gearenees:SEQIDINGSLs 2080 BfrabRent Whdikewise

preferred manner, the antibody, or one of its derivative compounds or ftmctional fragments, according
to the invention B¥BRSESY IHERAFR TS pishE IRE e & B 38 ltbfifet RCoRiE to IMGT, of

sequence SEQ Ha:-Nass14w3-and Betesnretiveisnor having at least 80%, preferably 85%, 90%, 95%
and 98%, identity, after Soptimal alignment, with the sequences SEQ AD Nos. 4, 5.and 6. In

6. .
accordance with this sAme" 8Pl E%che PEEBEon 8 aftin 804 P80 B R G el S e RoMPSlnts or

functional fragmendsssaceorslingde: thepinvantiorbaamprisescalightshdin: copptisinmatieast @ne CDR
selected from CDR-L1, CDR-L2 and CDR-| .3 of sequence SEQ ID Nos, 17, 18 and 19, respectively, or
having at least 8698 Bt ‘6 562 /8é /o‘:’;;e JEE R SE ?%°5§?frﬁ%P5ﬁf§Wﬁ1§%t, with the
sequences SEQrtthNaserl 46k afcki Yedngtios achemnydhain cehprisingtatieastronsGRR iselected

rom COR 1. ot o] D0 eaucr SEQ BN 208 00 2. o v
sequences SEQ ID Naosiozd), atfantdi2?. h&Fovendre claniydthe proteinisedjeendesrméntianed are the
ooy SEQ e 1 AT EIGTCEAY SERlaNe 19,505 SRRy is, 02 SR SEo o

especially chimeric or humanised, that are obtained by genetic recombination or by

chemical synthests.

According to a preferred embodiment, the antibody, or one of its derjvaiive

compounds or functional fragments, according to the invention is characterised in that it

consists of a monocional antibody.

A “monoclonal antibody” is to be understood as an antibody derived from a
population of substantiaily homogeneous antibodies. More especially, the individual
antibodies of a population are identical with the exception of a few possible mutations
that may be produced naturally and that may be present in minumal amounts, In other
words, a monoclonal antibody consists of a homogeneous antibody resulting from the
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



More especially, in preferred manner, the antibody, or one of its derivative 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, ar 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 inkention comprises a heavy chain comprising
the 30 three CDRs, as defined according to IMGT, 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 thergdetiences8EE) 1Mikkos, 20adlitamd 22 contrtilkin acpordaneefvithlfalsrsme
approach, the th'aqtﬁl&ta?e%dxylﬁ&P”&s‘iéﬁ%%g“X&% & OmpRYngs %&%’2&%&”@%@%@%@%&%@8“'”9 to

the invention comprises a 5 light chain comprising at least one selected from -L1, CDR-L2
and CDR-L3 of sé¢jaunseSEQ [Epiloss. 33¢ck madglaus pedtivdly odineniiddat dagteaasitypreferably
85%, 90%, 95% Mg@n‘identity, after optimal alignment, with the sequences SEQ ID Nos. 33, 2 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 .4t asdssriessdesivuiyhar thohaandratdesses0viipleftrabhyiBsliss 90%,

95% and 98%, idgnfily, aftes:pptmakaignme Vi the s8QUencesREQURMNOS hodthadgp.  For
more clarity, the protein sequences mentioned are the following: SEQ ID No. 33: ASVDYYGTSL SEQ

ID No. 34: ISSGEET § dasprepip s EstoTis T By pasbtain gresspatianjomspdrg éePnanner,

the antibody, or qpe.of its.desivativacomprunds oF Bpationabiragmentss,Aeeerding dosthairuention
comprises a light chain comprising the three CDRs, as defined accordirég to IMGT, of sequence SEQ

ID Nos. 2033, 2 &7 3DF8sPeEger) BrAsvVegER B Btvsl rendrabtyidsors gtidh, o5druHgdgs,
identity, aftergoptimsalahgpment, with the sequences SEQ ID Nos. 33, 2 and 3. In likewise preferred
manner, the antibody, aor one of its derivative compounds or functignal fra?ments, according to the

invention comprises a HE8U SRS SorithrrSmgaRes thifbe Spkarhelye HECH @iyt hoIGF, of
sequence SEQ IRQeNobed a3tkaaddod 2 Mashectivelsaisbaving-atleash8d%, preferably 85%, 90%,
95% and 98%, identity, ft%%%timal alignment, with the sequences SEQ ID Nos. 4, 34 and 35

Finally, still in accordante R SR TR A e MU gn%?%‘f%ﬁﬁﬁbg@%%ng%ﬂ@derivative

compounds or fumediOmzr fragmientss according to the invention comprises a light.chain comprising at
15, toapectiy, o havin AEba BUHHEHBR DUk bOATGES S L G0, bty AP Sptmal
alignment, with thee sequence which has at least 80% identity, after optimal alignment, with sequence
SEQ ID No. 1 or 59; _
- CDR-L2 is selected from the CDRs of sequence SEQ 1D No. 2 or 60, or at least
one sequence which has at least 80% identity, after optimal alignment, with sequence
20 SEQ ID No. 2 or 68
- CDR-L3 is of sequence SEQ ID No. 3 or at least one sequence which has at
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;



14 sequences SEQ ID Nos. 43, 44 and 45; and/or a heavy chain comprising at least one CDR
selected from CDR-H1, CDR-H2 and CDR-H3 of 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 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 10 SEQ ID No. 47: RIPNSGNT SEQ IB 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 | 5 comprising the three CDR.% as
defined according to IMGTDE-E8qu enrteiSERRID (NOSTHS; 44 @iqdedbs RIBDATIVElY S anr dvingaat least
80%, preferably 85%, 90%, 95% and 98%, identity, r.optimal alignment, wjth the se ces SEQ
1D Noo. 43,44 andr 4% 7 Sl o et Ty P ARGISOE, B b R e
compounds or fusetiomak fF&EghiBrts,. &cedidling to the invention comprises a heavy chain comprising
the 20 three CDRs, as defined accarding to IMGT, of sequence SEQ ID Nos. 46, 47 and .48
respectively, or having gtglé‘ggtl 16:0, %rir%?‘ear%%ﬁ/ngg% %%&e”s?ﬁ%%l 5@%??(’1&%%?%%5%%& mal
alignment, with thsseduetibedySEQH [ Nos:A6]s¢7 aritatB.cAcgoiging to a second approach, the

CDRs can be defined a%cgrg%g éﬂ&ec&%péﬁﬁ%ﬁa?%gp&{gwg abat et al. %ﬁaﬁn eggmﬁgquences

of proteins of immunolodical Tnterest, 5t1i epartment of Health and ervices, NIH,
1991, and later editiohBR1hagdsrdance with this first approach, the first antibody, or one of its

derivative compounds or fusgtional U3gMENis,AGLOFING Iorhe JONENtaR GoMelises Bght chain 30
comprising at least one CDR selected from CDR-L1, CDR-L2 and CDR-L3 of sequence SEQ ID Nos.

59, 60 and 3, respdetively serEasanyhitdust 8 0oast prefe idpniss 6o 0vimeb Daguant 980 thdentity,

after optimah glignmest wih e sequenses SEQ ID Nos. 59, 60 and 3; and/or a heavy chain
comprising at least one CDR selected from CDR-HI , CDR-H2 and CDR-1-13 of sequence SEQ ID

Nos. 61, 62 and 63, respéatively, Srikvisg Benedat S0V weferapnyesis Yo% cobssare. 989, identity,
after optimal alignmentnWish,5the-SRaNaNee Sk IBMNA3Edrb 2800 S3mal JORMLE Gy, the
protein sequencegecr{?lgggoggg %tel\;{?e} g‘go(!LQ%!ng: SEQ ID No. 59: RASASVEYYGTSLMH
- CDR-L3 is of sequence SEQ 1D No. 19 or at least one sequence which has at
15 least 80% identity, after optimal alignment, with the sequence SEQ I No. 19; and/or
i) a heavy chain comprising at least one CDR selected from CDR-HI, CDR-H2
and CDR-H3, wherein
. . CDR-H1 is selected from the CDRs of sequence SEQ ID No. 20 or 71, or at
least one sequence which has at least 80% identity, after optimal alignment, with the
20 sequence SEQ ID No. 20 0r 71;
- CDR-H2 is selected from the CDRs of sequence SEQ ID No. 21 or 72, or at
least one sequence which has at least 80% identity, after optimal alignment, with the
sequence SEQ 1D No. 21 or 72;
- CDR-H3 is selected from the CDRs of sequence SEQ ID No. 22 or 73, or at
25  least one sequence which has at least 80% identity, after optimal alignment, with the
sequence SEQ ID No. 22 or 73.
In accordance with a further, third embodiment of the invention, there is
described a third antibody which is characierised in that it comprises:
i) a light chain comprising at least one CDR selected from CDR-L1, CDR-L2
30 and CDR-L3, wherein



SEQ ID No. 60: EASNVES SEQ ID No. 61: STYTMS 10 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 o the invention comprises a light chain 15
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 20 three CDRs, as defined according to Kabat, of sequence
SEQ ID Nos. 61, 62 and 68Rdsgpectieligdofrbiaving @biast 80%sprefiighbll) 86963 D086/959@and 98%,
identity, after optip k& ng, 'G%!-t e o D.Nos.61, 62 and 63. In.accordance
with this same ap%lﬁ%o{a% ,%Eé%gé%xc\)’n I%t%%%ﬁ%ﬁ%%?%f%ém S’ﬁvaé{%?\z;eb énr%%oa&ﬁgg %Iﬁtfu\ﬁ%c |(§%n€al
fragments, accordiggerseiiéinliéntiors comfSises a 25 light chain comprising at least one CDR
selected from CDR-L1, CRiI , 5 ‘ I : r tively, or
having at least 80%, preferab%%%‘%%%%%%@%%aﬁgg&?% gﬁ% %%grlgﬁggﬁ%%glggi%eﬂﬁ%ﬁh the
sequences SEQ MeN#suge:e7 ovaintl 193 aidknsta HEavidertn coivprisigehtabasnoric @R Belected
from CDR-H1, CRR:HZ.a88 PR32 of ggauence SEQ ID Nos. 71,72 and 73, respectively, 30or
having at least 80%, preferably 85%, 90%, 95% and 98%, identity, after optimal alignment, with the
sequences SEQ ID Nos. BR703ai8PY sequentrop RO IE diarity othie retentsaefiisnee s ehtished are the
folowing: SEQ 1040 468 KATONHEIAYAIEQRL 1 SASHRIE SEQUPNOsTLiFTSOMOVS 5
SEQ ID No. 72: HIYWDDDICRYNPSLKS SEQ ID No. 73: RDHYGDYSYAMDY More especially, in
preferred manner, the i8Ry B oRE HBgvhine ambolnedestei et il rigreRccording
to the inventjgn cararrsrS 2 light:ehain 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,~aﬁ%ﬁﬁﬁaﬁ%lﬁ@fﬁﬁ1§'ﬁt?m%ﬁ%%é&uﬁﬁe&csr%‘éqrlmﬁjg; %Q{Yﬁ){aﬁo‘i‘fw. In
likewise preferredgmannerscieaathaRY, 0k ane:aitsdeiuating compounas anfuacignatdragments,
according to the invention comprises a heavy chain comprising the 15 three CDRs, as defined
according to Kabé"t?%@c?@&&%éqﬁ)éhos. 71, 72 and 73, respectively, or having at least 80%,
preferably 85%, 90%, 95¢mane D& scidentityoalige quiriab algnmeat swishitheiseguengesSRQ 1D
Nos. 71, 72 and 73. Still in accordance with this same, approach, the. third antibody, or one of its
derivative cdm po{fﬁﬁs{’gf? ﬁfﬁ&ﬁ’&ﬁ’aﬁr‘%‘%&ﬁ@ Sﬁ%’fﬁ?ﬁd%“{ﬁ%i nﬁ%ﬁ*@gm’é@é with the

sequence SEQ 1D No. 34 or 80; '

- CDR-H3 is selected from the CDRs of sequence SEQ 1D No. 35 or 81, or at
least one sequence which has at least 80% identity, after optimal alignment, with the
sequence SEQ ID No. 35 or 81.

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

iy a light chain comprising at least one CDR selected from CDR-LI, CDR-L2
and CDR-L3, wherein

- CDR-L1 is selected from the CDRs of sequence SEQ ID No. 43 or 85, 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



20 light chain comprising at least one CDR selected from CDR-L1, CDR-L2 and CDR-L3 of sequence
SEQ ID Nos. 79, 60 and 3, respectively, or having at least 80%, preferably 85%, 90%, 95% and 98%,
identity,. after optimal alignment, with the sequences SEQ ID Nos. 79, 60 and 3; and/or a heavy chain
comprising at least one CDR selected from CDR-H2 and CDR-H3 of sequence SEQ ID Nos. 61, 80
and 81, respectively, 250r 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 LD No. 79: ASVDYYGTSL SEQ ID No. 80:
YISSGGVTTYYPDTIKG 30 SEQ ID No. 81: PRTGTGFAY 17 More especially, in preferred
manner, the antibody, oftlonbeafytshderivatipe o deastsner SR tidnatkfr gm bt -dEcdrdiRgD the
invention comprisgﬁ%fﬁ]%ﬁh%@e%qénprising the three CDRs, as defined according to Kabat, of
sequence SEQ ID Nos. 79, 60 and 3, respectively, or having at least 80%, preferably 85%, 90%, 95%
and 98%, 5identity, after 6piridl dfigalewsed, fvith the CBiserdces 8E@ HBMES.VQ, B0vakd.3r at In
ikewise preferredaanaer ik Anthary pL.ons Al dernyalive compaunds an islional fragmens,
according to the invention comprises a heavy chain comprising’the three CDRs, as défined according
to Kabat, of sequéttteSECEDINGI® #0680 &hd 81, respectively, or having at least 80%, preferably
B5%6, 90%, 95% and 96%sistentiy. afierdferinalalonneRl i lbasententes PHQIDNgs- 6180

and 81. Finally, still according to this same approach, the fourth and final antibody, or one of its
derivative compotfiafs Bf ferseaBrarHentat kasodingdentie. ialentiviredabeyesns ikt Sivain
comprising at leagt pReCBRSeleatedfigmsCDR-Li, 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, VittiH& seqltess Tsmhn Ness g6 seaiang 35 QHAIDP B easp chia

comprising ableagtenene Rigusalectad amsGPRaM, 6RREdiand €D Rsti3-phaequenceRERID Nos.
87, 88 and 89, respectively, or having at least 80%, preferably 85%, 90%, 95% and 98%, identity, after

optimal alignment-Witith %%Faé\ﬁbe SEE'ID Nos. 87, 88 and 89. 10For more clarity, the protein

sequences mentioned dreqthe-foloming Sk R JEN NGBS iHsASIENVEINVS SBR ilDNRr88d to
GASNRYTGVPD SEQ ID, No, 87: TSSSMH SEQ ID No, 88; EIFIPNSGNINNNEKFKG 25 SEQ ID No.

89: ARSFYYAMDBE® NftSre WHSEAHAV in t5rat8red mibfindiEdhe SHfBSAy Er digdloriieBeriohtive

compounds or funetiaaakfraghienttaeceedingata-thainyemen SAmpiisesadight oraintgempsising the
three CDRs, as defined mg\'rsdjn to, Kabat, ofgse uence SEQ ID Nos. 308?, 86 and 45, respectively,
Yo oreterably 8 59

or having at Elseast o?rﬁﬁb}o? PLC ffpending 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 IMGT unique numbering system was defined so as to compare
variable domains whatever the antigen, chain type or species [Lefranc M.-P.,
Immunology Today 18, 509 (1997); Lefranc M.-P., The Immunologist, 7, 132-136
(1999); Lefranc, M.-P., Pommié, C., Ruiz, M., Giudicelli, V., Foulquier, E., Truong, L.,
Thouvenin-Contet, V. and Lefranc, Dev. Comp. Immunol.,, 27, 55-77 (2003)]. In this
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,



98%, identity, after optimal alignment, with the sequences SEQ ID Nos. 85, 86 and 45. 18 In
Likewise preferred manner, the antibody, or one of its derivative compounds or functional fragments,
according to the invention comprises a heavy chain comprising the three CDRs, as defined according
to Kabat, of sequence SEQ ID Nos. 87, 88 and 89, respectively, or having at least 80%, preferably
85%, 90%, 95% and 98%, identity, after Soptimal alignment, with the sequences SEQ ID Nos. 87, 88
and 89. In the present description, the teis "polypeptidé$"”, "polypeptide sequences"”, "peptides" and
"proteins associated with the antibody compounds or their sequences are interchangeable. 101t must
be understood herein that the invention does not relate to the antibodies in natural form, that is to say
they are not take & B8AMIMGIF naturedendiroanféntiitG(hiRy 1@ heprisolatédSotcobidinetsbye
purification startin M natyra, r L%Q i eti 0 lat')n QR or hemical
synthesis, and the%ggggﬁcg%%%ggfg%%%giﬁg r%%%- aétaﬂﬁg Er%r%o%g?:l%cgégg véﬁl llee eggr%é%&nge
hereinbelow. 15"Merdéhtadederativydidtirdemnmaiom ubieid Héid ovyatmindsasiddséidéhaspigashderstood
by the present InveRtanRigiEnaia N ReIRaDRAs:eh nHaleoldes amapgdsaRdues Ml are

identical between two sequences being compared, obtained after the best alignment (optimal

alignment), this pbeéaatagé Beingpursigeaeinstiedl #7d-886 dAfdrendeahdtveand érane déqliences
being randomly distriputed;thrauahaul their 20y iengtn 3eqygnee GeMRAISANS behwegn o gucleic
se

acid or amino acid uences are cust_omariz carried out by comparing those sequences after they
have been optimM@ﬁé‘ﬁ'#ﬁ%@ﬂ& p634M|& foRukid Mordishrisbiane Bé darriedBdutsesivientby

segment or by megne of-a-ngaripariseR windawk.d hexoptimabalignmentiof sequences for the
comparison can, besides being carried out manually, be carried out by means of the local 25

homology algorithm of ShtRCAHRSR/AIMRIN (T9erP[ahals It bt priparfditsdsritet e cal

homology algprithahphhieddiemanionsd Widnseh (B840 MahBialeA&443hhysmeansofthe similarity
search method of Pearson and Lipma%éiLQSS) gProc. Natl. Acad, Sci. USA 85:2444], or by means of

computer softwartP BB AL RS S IgRitrsEe Rpr 8t e it PRET R d AP REAST Achithes
Wisconsin GenetiscSaftwake 80P ackages Genetts Gompiier(Gups@{opaianss Bry:Madison, W,
or by the comparisgn software BLAST N.or BLAST P). 19 The percentage identity between two
nUcieic acid or ariii6 el S RTEE BT I8 RS RS GHEER ey et 2
sequences in whighithexfdictei¢:asid Grantigpacidsaquencado be comparedganiuHaiTadditions or
deletions with respect t rgﬁer nce sequgnce for optimal alignment between those two sequences.
The 5 percelﬁta;glgdeénﬁ%é/%%' c@%?@ﬂ%%%%@r&ﬁwﬁ%ﬁt & %ﬂﬂgb FitEhToa PIEtBssidte the
nucleotide or amid@agicfasidud j&ddesticabetme i tha darniseqiencesndividlipgital nmker of
identical positions by the tota Enﬂper fposjtions in the comparison window and multiplying the result
obtained by 100 in order %(%%t%m the é:esr%igété;ge identity between the two sequences. 10For
example, there may be bizeddheBtikSTepnograncBLAST2 séouednte iy Tdtustya et al., "Blast 2
sequences - a Neyw: %fﬁr cpmy @9@ R in and nucleotide sequences”, FEMS Microbiol Lett.
174:247-250) avagl}%%)le on the wgsgsite hIttp: /www.ncbinlm.nih.govigorf/b12.html, the parameters used
being those HiverbES defbialtdspcially for the parameters "open gap penalty": 5, and "extension gap
15 penalty": 2; thgbsslﬁgtﬁg g’%@%ﬁﬂﬁ@’ﬁr example, the "BLOSUM 62" matrix suggested by the
program), the percentage idenfity between the two sequences for comparison being calculated directly
by the program. SEQBEARoafiifd Bold $dquence having at least 80%, preferably 85%, 90%, 95% and

98%, identity wit@g@qﬁgq@&q&g aamaaeid sequence preference is given to one having,
SEQ ID No. 6: ATPRIGTGFAY

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.



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 non-consecutive amino acid(s) preference is given to substitutions in which the
substituted amino acids are replaced by "equivalent” amino acids. The expression "equivalent amino
acids" is intended herein to 25 denote any amino acid capable of being substituted for one of the
amino acids of the basic structure without, however, fuhtlamentally 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 forlwhishvitreyrelrerfsbing s stitutedotionithes 80ibakisvefivesultpofiraparative

biological activity fgsts S antihadi - > produced, . By way o
non-limiting example, 'Ic}z'%{%}l\gég bgt%%v%@e{é%&?@% %Eggilétll}tﬁ% %ﬁ%ﬁ?ﬁ%&e@%éﬁ‘&é’? E\flgﬁ%}/ngg}}?ed out
without resulting it §&Rental st canrordbuf thadiologitaseastivity SE i dresporidimg reodified

antibody, the reveisgsibsiuions helngcieesible aleaurpwadon eI soRdligns Tahig L 21

heavy chain and, more especially, the CDR-H3 of that heavy chain. Consequently, it wil'be evident
that the prefefredEfhisiaictiganert DRE BetaunrapotQBedrdng 14 2hé tnvention will be the 3 CDRs of

the heavy chain and, evgnmere-pieferabivnih e ERRSALLIPRMINg 13 dhe, GRE-HE Bl 3 patticular

embodiment, the ili:])?resent invention relates to a murine antibody, or one of its derivative compounds or
functional fragmeMEVattoramgae e intrention! fragnsabiomertsian dtnbe snBHHim epmpristse

invention, said firghbantked.ompane kit Adedraivsrcamprungsorignationabitagmentememprises a
light chain comprising the three CDRs, as defined according to IMGT, of sequence SEQ ID Nos. 1, 2

and 3, 10 respectVEPPBRIRG AN BOS & feramy aEsly. oot dnpat denside0h, raektlvatter

optimal alignmengwithvghe segueRER/S R NEE: bp2andBsaacha Qﬁﬁ%@é@i{@&&@@ﬁ@fm the
three CDRs of seﬁgﬁence SEQ ID Nos. 4, 5 and 6, respectively, or having at least 80%, preferably
85%, 90%, 95% att-980s! ittty AREPHBHAAARGHMENTRIIEHE LeguercsdBremrhsmy, 5 and

6. 15According taryst afiQthprerbadimerk-efitbe inyentiospgaith fitst antibadyqoronaelitsderivative
compounds or functjonal frag enéggo ogpriseg a light chain comprising the three CDRs, as defined
according to Kab&t, §'88gdenest %’I WIEPH %0 and 3; resh vl ot Evivg e Te 3B,
preferably 85%, S0im-25)pairie (R8s idardityFalftey Nptima| alighament, with the sequences SEQ ID
Nos. 59, 60 gnd 3; and a heavy chain 20 comprising the three CDRs O}LS%%IIJGI’ICG.SEQ ID Nos. 61, 62
and 63, respéctively, or Naving at 1oast S0Bk preferibh 28R o 8890 Al 98P identity, after
optimal alignmen§EAtithe sEQUEritessSERAD Nos. 61, 62 and 63. According to yet another
embodiment, the @ﬁ@ﬁ@%boilgogigf 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 abEasb808s] preferaliyB5%, 90%, 95% and 98%, identity, after optimal alignment,

with the sequencgEﬁg@ D NR. éﬁ’fﬂ%@b mprises a heavy chain having a sequence comprising
the amino acid sequence SEQ ID No. 8 or having at least 80%, preferably 85%, 90%, 95% and 98%,

identity, aftetfoptiphal Hiigiment] Wit tielsequence SEQ ID
SEQ 1D No. 22: ARRDHYGDYSYAMDY

More especially, in preferred manner, the antibody, or one of its derivative

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,



30No. 8. For more clarity, the protein sequences mentioned are the following: 22 SEQ ID No. 7:
DIVESQSPASLALSLOQRATISCRASASVEYYGTSLMHWYQQKPGQPPICLLIYEA
SNVESGVPARFSGSGSGTDFSLNIHPVEEDDLAIYFCQQSRKAPYTFGGGTKLEI 5 SEQ ID No. 8:
EVICLVESGGGLVQPGGSLKLSCAASGFTFSTYTIVISWVRQTPEICRLEWVAYISS GGG11
YYPDTVKGRFTISRDNARNTLYLQMNSLKSEDTAMYYCATPRIGTGFA YWGQGTLVTVSA
According to another embodiment of the invention, said second antibody, or one of its derivative
compounds or functional fragments, comprises a light chain comprising the three CDRs, as defined
according to IMGT, of sequence SEQ ID Nos. 17, 18 and 19, respectively, or having at least 80%,

preferably 85%, 90%p:@b84vand 88%g iddatityd Biterrofatirny 2dignhtehtoWiththe 8Equdendes SEQ ID
Nos. 17, 18 and 19; and a.heavy.chain. 15 comprisi ee s of sequence SEQ ID Nos. 20,
21 and 22, respeé}t}j\?er? a,'g?lrl nél\ll?na g%e%%t%%%,%ﬁe%ﬁ%ﬁ%%% (%?rﬁlsio‘ and 98%, identity, after
optignﬁl alignmerrl]t, with ﬁféis'gqmnﬁmcEEQﬂhDgﬁ?smﬁ@,aaﬁmfm&m thirAcooitslidy tor étﬂk&ffdﬁher |
embodiment of the invention, said seco i or one of its deriyative .compounds or. functiona
fragments, comprl%els ag[lll%h{tblc alghn Oocrggnn%ﬁéfﬁ% t agl:[ﬁlgse‘ &%ﬁ%‘%ﬂés\(%g‘?ﬁ\é%%é?&éﬁ%pt%sﬁa%at, of
sequence SED |Dixlsshad, Fonarisiioat Bepeotively Rosefaiid diati 3RS0 piefetainly 85%190%, 95%
and 98%, identity ,after optimal alignmentwith the, sequences S N nd 19:.and a
heavy chain com[:{))ris%&rgl@éJ the thrg CDRs of ’sequenjée eS]LéQIID Né%.(g%ﬁ %g;l%%g,%é’sﬁgﬁ%\%‘eﬁ&, or

having at least 80%p&rdbile 8844 @@%@5% afver Qsﬁmaﬂﬁéﬁnmﬁafteﬁﬂﬁthptmbaﬁghﬁi@ﬂmith the
sequences SEQ Roblas, hPson/bi Mg o RnaelamBadimant. e anledher one of

its derivative compounds or functional fragments, according 1o the invention comprises a light chain
having a sequencd ledrPBridthanth&EBFHS atisrsedsendd SEQNDF Nb. PR asd hivirgsrackoeit. 0%,
preferably 8536, 9021,95% rRAd 8%, identityiefigrorimal alignmentwith;30.the SeqUenee.SEQ ID
No. 23, and/or comprises a heavy chain hawr;ig a sequence comgérlsmg the amino acid sequence SEQ

ID No. 24 or havifg & easratvsicseresass S S39509des 4959k 3and 98% identity, after optimal

alignment, with the sequencR.RERAR, NR Rtein sdgREMAraGiRURRS BIOBIRRGGUEnces mentioned
are the following: SEQEI?E No. 23:

D1VMTQSQKFM3TSEERVS FERASHRIEIAVAWY QQKPGQSPKLUYSASNR
YTGVPDRFTGSGSGTDET LEISMMASEPLADYFCQQYSSNPIFGAGTKLELK SEQ ID No. 24:

15 SEQID No. 35: TSPRTGTGFAY

More especially, in preferred manner, the antibody, or one of its derivative
compounds or functional fragments, according to the invention comprises a light chain
comprising the three CDRs, as defined according to IMGT, of sequence SEQ ID Nos.

20 33, 2 and 3, respectively, or having at least 80%, preferably 85%, 90%, 95% and 98%,
identity, after optimal alignment, with the sequences SEQ ID Nos. 33, 2 and 3.

In likewise preferred manner, the antibody, or one of its derivative compounds or
functional fragments, according to the invention comprises a heavy chain comprising the
three CDRs, as defined according to IMGT, of sequence SEQ ID Nos. 4, 34 and 35,

25 respectively, or having at least 80%, preferably 85%, 90%, 95% and 98%, identity, after
optimal alignment, with the sequences SEQ ID Nos. 4, 34 and 35.

Finally, still in accordance with this same approach, the fourth and last antibody,
or one of its derivative compounds or functional fragments, according to the invention
comprises a light chain comprising at least one CDR selected from CDR-L1, CDR-L2

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



QVTLKESGPGILQPSQTI,SLTCSFSGFTLSTSGMGVSWIRQPSGKGLEWLAI-II'YW
DDDICRYNPSLKSRLTISICTSRNQVFLKITSVDTADT ATYYCARRDHYGDYSYA lo
MDYWGQGTSVTVSS According.to another embodiment of the invention, said third antibody, or
one of its derivative compounds or functional fragments, comprises a light chain comprising the three
CDRs, as defined according to [MGT, of sequence SEQ ID Nos. 33, 2 and 3, respectively, or having at
least 80%, preferably 85%, 90%, 95% and 98%, identity, after optimal alignment, with the sequences
SEQ ID Nos. 33, 2 and 3; and a heavy chain comprising the three CDRs of sequence SEQ ID Nos. 4,
34 and 35, respectively, or having at least 80%, preferably 85%, 90%, 95% and 98%, identity, after
optimal alignmengtesithcticSsaglenives SEQBNGS: 4ndpnnad3sy FoAECoOMdIDGSibay et GAv T
embodiment of therjpvention; §ajd thid.-antibasly. 95 oneehisieeryallye.coReYRYSRL fugciipnal

fragments, comprises a light chain comgs%sing the three CDRs, as defined according to Kabat, of

sequence SEQ IBMRGS, 79T60MAE 30 dspiwivbiEadr Hadinprafcratlst 8o, PietePatity88088%0%, 95%

and 98%, identit}ﬁdé&ﬁﬁ&,%@@tﬁﬁ&rﬁﬁ@%e‘ﬁﬂt@m% 88683 SEQIDNeN 97 60pnd 3;_and a 25
heavy chain comprlsmggthe three CDRs of sequence SEQ ID Nos. 61, 80 and 81, respectively, or

having at leadt 80%, préf3rBly §896Y-3bosresth ssAcoss meringe ardPoftinuingignment, with the
sequences SEQ Hpdlas &l 80 ard 8FyAccording to yet another embodiment, the antibody, or one of
its derivative compounds or functional fragments, according to the invention comprises a light chain 30
having a sequenéié@(}m%)siﬁ@ {HeSmino acid sequence SEQ ID No. 36 or having at least 80%,
preferably 85%, 99%,195%.and@8%t; dgentity, after optimal alignment, with 24 the sequence SEQ ID
in.having a sequence comprising the amino acid sequence SEQ

No. 36, and/or comprises a heayy.ch

ID No. 37 or haviﬁgegﬁpe &t (%¥Yj£‘?§l%%|y 85%, 90%, 95% and 98%, identity, after optimal
alignment, with seguemcsSER HPRNRGRT. S5For more clarity, the protein sequences mentioned are the
following: SEQ I[%\ﬁ@?\ D%\[}égwﬁgé%gRAﬂSCRASASVDYYGTSLIVIQ

WYQQKPGQPP RSN A SGTDFSLNIHPVEEDDLAIYECQQ
SRKAPVITGGGTKLE IK 10 SEQ ID No. 37: EVKLVESGGDLVQPGGSLKLSCAASGFTFSTYTMS
VW'VRQTPEKRLEWV

YISS ) . . . .
GGVTTYYPDTI KGRE%&D‘?\WSN% FEORITEER SEBF RN YT e T 1RE AV WA Frvsa
15According to anotheceinbodimeitef flreinventionysaid foulthiantivedy;onmivesof ltgidetisvative
compounds gr functional fragments, prises a light chain c ising the three defined
according to}%MGQIQ,moﬁ{1 éséncﬁl%egﬁc'grg%é?g% gs%ﬁﬁ%%agﬁo %fg’,’ r%?;?égﬁég}% e%%?r%%‘? ?g;ﬁt‘)é’o%,
preferably 85%, 9096140884 ahdreg¥stidentity, Efterpptirealt dignnreatralith tidsddlierites 8EQ ID
Nos. 43, 44 and 45%;and a.h Y.G in.20. iS] ) ence,SFQ 1D Nos. 46,
47 and 48, respe%:?i\7{):1"Il)é,je(f’;‘[rI é%}%g %ﬁ@aﬂgtg‘ %%éeﬁ%%%%é%n%éggég§§%§§d %8&? ?ﬁrﬁt’y, after
optimal alignment, with T@h@@é‘dﬁjﬁéﬁ@é@@%@@ﬂ@%@ leﬁ,ibﬂﬂsamﬂ 8. of i:tsmmcmvai&nher
embodiment of the, iaysnlian. said follantbedy. ALaneAtis derivative comaguags et fungtional

fragments, comprises a light chain 25 comprising the three CDRs, as defined according to Kabat, of

sequence SEQ |H1ees:85s.86 dpiinas arsapsiregvelMorhavingaeteastsdil Dastetably 8894180%. 95%
and 98%, identity..gfter; opiimatalighment il ihe Sequeness S8, 13 MNosa8ke S6RAL:A#SraRd a

heavy chain comprising the three CDRs of sequence SEQ ID Nos, 87,88 and 89, respectively, or

having at least SOVSIHEAEEABIgESYHhIbO s TSI sineE 68Y3 Naerity aned 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%,



30optimal alignment, with the sequences SEQ ID Nos. 87, 88 and 89. 25 According to yet another
embodiment, the antibody, or one of its derivative compounds or functional fragments, according to the
invention comprises a light chain having a sequence comprising the amino acid sequence SEQ ID No.
49 or having at least 80%, preferably 85%, 90%, 95% and 98%, identity, after optimal alignment, with
5 the sequence SEQ ID No. 49, and/or comprises a heavy chain having a sequence comprising the
amino acid sequence SEQ ID No. 50 or having at least 80%, preferably 85%, 90%, 95% and 98%,
identity, after optimal alignment, with the sequence SEQ ID No. 50. For more clarity, the protein
sequences mentioned are the following: 10SEQ ID No. 49:

NIVMTQSPKSMSM&MG ERY, T SGKASENYOTM VEWMYQOQ KREQSRIGEAMGESND Nos. 59, 60

RYTGVPDRETG SATDFETLTISSVOAEDLADYHCGOTYSFRPYTFOGGTKLEI D) . 50:

OVOLOOPG VBB b e R PR R R BR S BN VR 6 T - (DR

NSGNINNNEICFHE;md\f@RfHBFSSﬁiM&&mBHS@E@ﬁA\ﬁ%\é@@\%Rﬁwﬁw&m or having at

DCWGQGTSVTY 33 g 5 ndisalegsbersinbelore ’W%e?&%%%tﬁ i %Wés}é-zﬂéﬁezﬁﬁe%ﬁén%”%i&ompo“”d
: ) ally, t

derived from an antibody according to the invention oré espe antibody, or one of its
derivative compothidsaemanctibRbIrblgmeht§2aoddiding to the invention is characterised in that said

derivative compound qulﬁiﬁjiﬁrgfcf’aﬁﬂﬂcﬂi p(;@igi&gggﬁggé%&g&pyg%%ﬁgﬁﬁpto which is grafted

at least one CDR so as to preserve, in entirety or in part, the paratopic recognition properties of the
initial antibody. 256"dNMoTE Bebthe s AMoRGYHE sequences of the CDRs described in this

invention can alsgfg p5avided. @ ¥anaws protein scaffolds - or frameworks - of  oglobulins. In this
case, the protein sequence makes it possible to recreate a peptide skeleton favourable to the folding
of the grafted CDREGIEDRSO BIRIWINGMfithem to preserve their paratopic properties of antigen

recognition. g0In generakmannsndbepesemskitediithe art will know how to determine the type of
protein scaffold onto which to graft at least one of the CDRs derived from the 26 original antibody.

More especially, RESELNR fral TOr&drS 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; 5known three-dimensional structure (such as, for example, from L
More especially, in preferred manner, the antibedy, 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 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
20 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
25 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,
.30 or having at least 80%, preferably 85%, 90%, 95% and 98%, identity, after optimal
alignment, with the sequences SEQ ID Nos. 71, 72 and 73.



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 Staphylococcus
aureus, thioredoxin A and also proteins 15having repe&ted 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 derived from toxins such as, for example,
the following toxins derietpraprietypibhsrdirbestduplasrsnenoiiustercate foflprdtain inhibitors of
neuronal NO syn%qﬁﬂyk@m@m@g - which is in no way limiting - of such hybrid structures
there may be mentioned the insertion of the CDR-HI (heavy chain) of an anti-CD4 antibody, namely
13B8.2, into one SEHESBpI GF PR EInew binding protein thereby obtained retaining the same
binding propertiegag thewriginalaptibesyyBes et al.. BBRC 343, 2006, 334-344). There may also be
mentioned, by way of illustration, the grafting of the 25CDR-H3 (heavy chain) of an anti-lysozyme
VHEI antibooé on'%%%ﬁ% NPtﬂ%:IHégwgf%mﬁ&%in (Nicaise etal., 2004).  Finally, as described
hereinbefore, suctrpeptisg scaffaldsveaneompuise/from 1 to 6 CDR(s) derived from the original
antibody. Preferably, but without its being a necessity, the person skilled in the art will select at least
one CDR derived from the 30heavy chain, the latter being known to be principally responsible for the
specificity of the antibodyeSelessioniof thepelenantflREs) mdllRawiavioys tadhs persrrskilled in 27
the art, the latter employing known techniques for the purpose (Bes et al., FEBS letters 508, 2001
67-74).  ObviSHHy HESE ‘5&?&%@3@%}&%Wﬁsﬂﬁﬂﬂ&%ﬁa@ﬁvw@@fﬁ%#egmxﬂfﬁ or
obvious to the skitesbpisiigohenistdbeDRrEsdelathas KemngiiRclydedwithindhe:korHectionaiforded by
the present patenéga Iicaéiqgf. The reser}%( invention accordingly relates to an antibody, or one of
its derivative compound® 8r FimtBRA! frag e AR Hh AT AcAshS 8P THAT LA aSseh ity s cAHE1a% selected
from proteins whigtva)aneiphylogenetieally melkanradrved sd)ane-o S rmbustass e ctudgphave
well-known three-dimensipnal molecular organisation, d) are of 10 small size and/or e) comprise
regions that can be moql %%Wf%%ﬁ%# § a'ﬁ%%‘?’ih i} h8ﬁf’%‘f‘18%%§efévﬂlijé/%f8mﬁﬂ%%8%rties.

n
According to a preferieckzefrizodime atcthéantibbdyyandoe afisrderivative chmpoungsvifunctional

Soafolds derved I oot PURATARL TEHnA HH e 3 MEtbbeure TEbcn,
anticglin, pro_tein ES@WV@M@Wa@@%ﬂ_@%tﬁi&%@?ﬂémméé%ﬁ@m, tbzimiaszlmﬁ&ﬁ, ii)
e oo AT B OSSR gy e oot
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



20In accordance with another aspect of the invention, mention is likewise made of the functional
fragments of the antibody described hereinbefore. More especially, the invention is directed to an
antibody, or one of its derivative compounds or functional fragments, the invention characterised in
that said functional fragment is selected from Fv, Fab, (Fab"),,. Fab’, scFv and scFv-Fc 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, Rabi),, Fab or scFv-Fc fragments or diabodies, or any
fragment whose half-life may have been extended by 30chemicalmodification,e.g.additionof
poly(alkylene)glycolsuckar: polygatiivieite ysicokd PEGYLitr pifeoPE @ylateddfragnisnitsiveing
referred 10 a5 28 PuRE A ERGATANREG, RABHELEG oLFal BFRIREC fom e,

designation Poly(Ethylene)Glycol), or by incorporation in a liposome, micr eres or PLGA, said

fragments havingeaipasto e obire(dnBfactefitfiiecC BRY digeoid ingbm thesrentoREEAdDdSpecially,
being capable of gengrally exerting;activity 1eveR Raial eking,antibedy Sffosmawhieh, it i derjved.

Preferably, said functional fragments \{vﬂl be composed of or will comprise a partial sequence of the
variable heaViy orflgfitteniip optheahpipuaintorihicisaHelcars deiiedosaits pRamsl Sequence being

sufficient to retain the sm&m?&mﬁ%@é theARBOAN QM WHICHH s derivadh andias:
adequate affinity, g_ref'erabl equal to at 10 least 1/100th, more preferably at least 1/1 Oth, of that of

the antibody from \WRHIEH [EaeRTEdaccordpe i AIRGBRGT FayRIisHE dAFEonpHEcdnBissghe
consecutive amingacids)freferatly-40.c16,@: 20 RAskO0soRssGHiveraminoNacids, fronnthg sequence

of the antibody from which it is derived. 15Preferably, these functional fragments will be fragments of
Fv, sof:v., Fab, F{EISthh 5 heving etlepsed Ge bl SikicRogernaraigradfesideetime fiking
specificity agihe gnitb@dy;fenwhish e yaiekiaipedirAscardngdatae present invention, fragments
of antibodies of the invention can be obtained starting from antibodies as_described hereinbefore by

methods such as digestidH %t EAKMELSSIR RS EPRE BRBGH Er BEp i EBY CRIRMYe DS the
disulfide bridges by-mednsdefichevaicahiesiuction: fhematibatyiiagmentsinatidedin theprasent
invention can also be qbtaingd by genetic recombination techpigues that are li ise well-kngwn to
the peraon skiledH R TE ATt QB RN S HEcts BgPhide croh IOPERAMPR SRt bae
synthesisers suchraistiFse Bup pligd:hy: tREEAM pany $pBlicshBiakystpmsivele. oZmiagarding: to
another partjcular,gspect..the presentinvention relates, ta a chimeric antibody, or one of its derivative
compounds !gr fur%gﬁ(’d%f%’fgrlgegn%gf’ éﬁégﬁﬁé‘% %I?}egi/vécr?%?%ﬁ’c %ﬁa%?é ag&i Hemat %a‘?fd%%n ibody also
comprises constastlighteltd dbdNsady chiaimdedionsdderivéd frombaim antijotinfremaspeeies
heterologous to t quse eci r nans. 3 rding to yet an ct of t
invention, the hurr(:;?;l)rﬁgls%éll %ﬁ%%%&gl,%ﬁ%r?g b%ﬁgg%v%ﬁg\’?éq%%ﬁg&gnﬁéugp ﬁ(r)léc I n%?ﬁ%r?gsg’jrglfé’n g is
characterised in that fife copstant!2Plightvolmin demthedey préirbegidis.dethed FPorand Mdtaan

antibody are the lamida o kapna Iegion-A0d NAOAMIAL SIRRAE RLIFNBRAIG9ON.

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

SEQ ID No. 85: KASENVGTYVS

SEQ ID No, 86: GASNRYTGVPD

SEQ I 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.



According to another aspect, the invention relates to a first rnurine hybridoma capable of secreting a
monoclonal antibody according to the present invention, 5 especially the hybridoma of murine origin
as deposited at the Centre National de Cultures de Microorganismes (CNCM) (Institut Pasteur, Paris,
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 deposited at
the CNCM on 22nd February 2008 under number 1-3929 10secretes the monoclonal antibody referred
to herein as 203B6, or one of its derivative compounds or functional fragments. According to
another aspect, the invention relates to a second marine hybridoma capable of secreting a monoclonal
antibody according to thie pkesest prafentio maesps chal bntive dyloridoms of dedisiagveriginpasideposited at

the Centre Natio _ r IGr anismes (CNCM) (Institut Pasteur, Paris, France) on
22nd February Zg%ggﬁﬁ%%ri%%%ggJg%gg&%%%a{%gﬁf/%rﬂ%énna{\?vﬁa} os% agﬁtﬁ'g%_\%yc/ Jgi%mﬁ}ﬁ%%a%sed Ball*
mice splenpcytesthwd SPRo ﬁégdﬁﬂmr@/@twnnéimtbI%@ﬁtsﬁddwbnmﬁ@d@)bﬁteﬂkt%exﬁNE_M on
22nd Febmiary 2008, under nymbe - 30RA.peese! B themanagiong, andbody sglerigdin eein as

205H8, or one of its'derivative 20 compounds or functional fragments. ccordingto

aspect, the inventiphreladeentecat tivrd: thareepyiss iRl Aabld di%etéfing a monoclonal antibody
according to the present invention, especially the hybridorna of murine origin as deposited at the
Centre National de Cultures de Microorganismes (CNCM) (Institut Pasteur, Paris, France) on 21st

February 25 2008 undePhilintheessdgiescrSaierniisitionia wakusbtidatd Hypivriplidef sparsaetséd Balb/c
mice splenocytes-aag:an-2ehAdplddnyelana.celling snSaidvbridema.depasited althe GNGM on
I

21st February 2008 under number 1-3918 secretes the monoclonal antibody referred to herein as
211F3, or one of H4EPEE/Ecompounds or functional fragments. 30Finally, according to another

aspect, the inyention relatgsdona fouEh:maringybridemacapahlestseorating amanesianalantivody
according to the present 30 invention, especially the hybridoma of murine origin as deposited at the

Centre National d& EiHi# 48Tk LD G GAR IR TN VY RSP 18T, PAHS PRRhBE) BAY2 1t

February 2008 unget risbreki&0 19 sbaithfy bydamacasohiainedhy-fusionptimuunised Ball* mice
splenocytes and Sp 20 Ag 14 myeloma cell lines. Said 5 hybridoma deposited at the CNCM on 21st

February 2008 urfd& B &e1¢ 46 18 SuRiBatenngr o AEiral sRthssidy ek dhre ey HeraIN B8 R14B2, or

one of its derivativeregmpoauRds:or funcliandl fragmentSescribEORGREHAFity, Table 2 hereinbelow
summarises the different amino acid sque%%es corregponggﬁlg to the different antibodies according to

the invention> with the 10CIFR¥EGUSRREY dORREHFACES YT IRTETO BBRPafd s gE ety
according to KabahilitalicsbiT aénlepse@0BBmtion to denote the percentage of nucleotides or amine

acid residues that are identical between the two sequences being compared, obtained
after the best alignment (optimal alignment), this percentage being purely statistical and
the differences between the two sequences being randomly distributed throughout their

20 length. Sequence comparisons between two nucleic acid or amino acid sequences are
customarily carried out by comparing those sequences after they have been optimally
aligned, it being possible for said comparison to be carried out segment by segment or
by means of a “comparison window”. The optimal alignment of sequences for the
comparison can, besides being carried out manually, be carried out by means of the local

25 homology algorithm of Smith and Waterman (1981) [Ad. App. Math. 2:482], by means
of the local homology algorithm of Neddieman and Wunsch (1970) [J. Mol Biol.
48:443}, by means of the similarity search method of Pearson and Lipman (1988) [Proc.
Natl. Acad. Sci. USA 85:2444], or by means of computer software employing those
élgorithms (GAP, BESTFIT, FASTA and TFASTA in the Wisconsin Genetics Software

3¢ Package, Genetics Computer Group, 575 Science Dr., Madison, WI, or by the
comparison software BLAST N or BLAST P).



(1-3920) 205H8 (1-3921) 211F3 (1-3918) 214B2 (1-3919' CDR-L11 59 17 69 33 79 43 85 CDR-L2 2
60 18 70 2 :
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The percentage identity between two nucleic acid or amino acid sequences is
determined by comparing the two optimally aligned sequences in which the nucleic acid
or amino acid sequence to be compared can contain additions or deletions with respect
to the reference sequence for optimal alignment between those two sequences. The

5 percentage identity is calculated by 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



60 44 86 CDR-L3 31919 3 345 45 1.igh.t Chain (VL) 7 23 36 49 Chim. VL

10

20

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
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 () 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

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



101

951 CDR-H14 6120714 614687 | CDR-H25 62 21 72 34

i3

20

25

30
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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.
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,

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.

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
comprising the three CDRs of sequence SEQ ID Nos. 61, 62 and 63, respectively, or
having at least 80%, preferably 85%, 90%, 95% and 98%, identity, after optimal
alignment, with the sequences SEQ ID Nos. 61, 62 and 63.

According to yet another embodiment, the antibody, or one of its derivative
compounds or functional fragments, according to the invention comprises a light chain
having a sequence comprising the amino acid sequence SEQ ID No. 7 or having at least

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

- sequence SEQ ID No. 7, and/or it comprises a 'hf;avy chain having a sequence

cgmprising the ‘amino acid sequence SEQ ID No. 8 or having at least 80%. preferably
85%, 90%, 95% and 98%, identity, after optimal alignment, with the sequence SEQ ID
No. 8. ' ' '

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



80 471 88 1CDR-H36 63 22 73 35 81 481 89 1Heavy Chain (VH) 8 24 37 50 '1.01 Chim. VH 102
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SEQ ID No. 7:
DIVLSQSPASLALSLGORATISCRASASVEYYGTSLMUWYQQRPGOPPKLLIYEA
SNVESGVPARFSGSGSGTDFSLNIHPVEEDDLAIYFCQQSRKAPYTFGGGTKLEL
K

5 SEQID No. &
EVKLVESGGGLVQPGGSLKLSCAASGFTFSTYTMSWVRQTPEKRLEWVAVISS
GGGTTYYPDTVKGRFTISRDNARNTLYLQMNSLKSEDTAMYY CATPRIGTGFA
YWGQGTLVTVSA

10 According to another embodiment of the invention, said second antibody, or one
of ifs derivative compounds or functional fragments, comprises a light chain comprising
the three CDRs, as defined according to IMGT, of sequence SEQ 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 a heavy chain
15 comprising the three CDRs of sequence SEQ ID Nes. 20, 21 and 22, respectively, or
7 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 ifs derivative compounds or functional fragments, comprises a light chain
20 comprising the three CDRs, as defined according to Kabat, of sequence SEQ 1D Nos.
69, 70 and 19, respectively, or having at least 80%, preferably 85%, 90%, 95% and
98%, identity, after optimal alignment, with the sequences SEQ ID Nos. 69, 70 and 19;
and a heavy chain comprising the three CDRs of sequence SEQ ID Nos. 71, 72 and 73,
respectively, or having at least 80%, preferably 85%, 90%, 95% and 98%, identity, after

25  optimal alignment, with the sequences SEQ 11> Nos. 71, 72 and 73.
According to yet another embodiment, the antibody, or one of its derivative
-compounds or functional fragments, accofding to the invention comprises a light chain
having a sequence comprising the amino acid sequence SEQ Iﬂ No. 23 or having at
least 80%, preferably 85%, 90%, 95% and 98%, identity, after optimal alignment, with
30 the sequence SEQ ID No. 23, and/or comprises a heavy chain having a seguence

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



96 tlgG4 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. Chimeric-type antibodies, or
their fragments, according to the invention can be preﬁéred using genetic recombination techniques.
For example, the chimeric antibody may be produced by cloning a recombinant DNA comprising a
promoter and a se uence 310codin for the variable region of a non-human, especially murine,
monoclonal antib®okP-attérdng fhe VERREH: SHaT L BERab AL BSEn by HscseBHaemPEEYIBh of a
human antibody. ®¥ochimeric antibody of the invention encoded by such a recombinant gene may be,
for example, a mouse-human chimaera, the specificity of that antibody_beina determined by the

variable region derived fSi e AtINh P DRIAHER LRSS Be i irdduiP ire ®8nstant region derived

from the human BNA IFooEthods of preparing chimeric antibodies, reference may be made, for
example to the dog tV netal. (BioEssays, 8:74, 1988). A humanised antibody is
understood a5 re@%{n@ﬁsﬁgﬁ%&%ﬁﬁ%ﬁ%@%@bﬁ% igﬁ?@%@ﬁﬁ&rgﬁé}éﬁ%dy of
non-human origiry Te/othRF pags eftheranthstymslesulebeing deyived fom eag Kopmrre) human
antibody/antibodi @EIQRP”EE?(S)- In addition, some of the residues of the segments of the skeleton
(referred to as FFSEC i be hiodified in order to preserve the binding affinity (Jones et al., Nature,
321:522-525, 198y VierSeysnl EORE SEITICH; 2305FI 34153611988/ IR(@efdannievala Bhkwature,
332:323-327, 19 ﬁ'@ﬁﬂi gj}%?&l ' j ' i f _ thereof
can be prepared?{}%%ﬁr%%es now?ﬁo e%@g?%%ﬁﬁ?%ﬁﬁf&sﬁgg‘g&gmé ose

described inithe ddéouremESHgeVEtat, J. Inunun. 150:2844-2857, 1992; Mountain et al., Biotechnol.
Genet. Eng. Rev., 10:1-142, 1992; or Bebbington et al.,

According to another embodiment of the invention, said third antibody, or one of
its derivative compounds or functional fragments, comprises a light chain cornprising
the three CDRs, as defined according to IMGT, of sequence SEQ ID Nos. 33, 2 and 3,

15 respectively, or having at least 80%, preferably 85%, 90%, 95% and 98%, identity, after
optimal alignment, with the sequences SEQ ID Nos. 33, 2 and 3; and a heavy chain
comprising the three CDRs of sequence SEQ ID Nos. 4, 34 and 35, respectively, or
having at least 80%, preferably 85%, 90%, 95% and 98%, identity, after optimal
alignment, with the sequences SEQ ID Nos. 4, 34 and 35.

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

25  heavy chain comprising the three CDRs of sequence SEQ ID Nos. 61, 80 and 81,
respectively, or having at least 80%, preferably 85%, 90%, 95% and 98%, identity, after
optimal alignment, with the sequences SEQ 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



20 Bio/Technology, 10:169-175, 1992). Such humanised antibodies according to the invention are
preferred for their use in in vitro diagnostic methods or in in vivo prophylactic and/or therapeutic
treatment. Other humanisation techniques are also known to the person skilled in the art, such as, for
example, the technique.of "CDR Grafting", described by PDL, which is the subject-matter of patents
EP 0451 261, 25 EP 0 682 040, EP 0 939 127, EP 0 566 647 or also US 5,530,101, US 6,180.370,
US 5,585,089 and US 5,693,761. There may also be migntioned the patents US 5,639,641 or also
6,054,297, 5,886,152 and 5,877,293. In addition, the invention is also directed at the humanised
antibodies derived from the murine and chimeric antibodies described hereinbefore. Preferably,

the constant light BR=FIERITEER) ERaifPretfioRatGRUITERT & HiFAEN BRiTo S8y M & 18Ik da or
kappa region and:thg,gamme: kngamiriad- 2 Qkaeewaar4region raspastivelyichitke s phadipnt
corresponding to thg IggGol isotype, an %ddi,tional 5 characteristic of the a-nt_iboqu is that of having
effector functions™Siéh 3 ABCC RN DGy BB e CEAL SRR icH e P D (chinplement
Dependent Cytotpiicity). In addition, as will emerge from the Examples hereinbelow, the
antibody to which the present invention relates differs from hithertq known_antibodies in that it is
L0capable of inhibiting & PYUAEFANr Bt RHHOLFERAECe> MRURERS SEEHS RIS Wereinbefore, the

CD151 protein bedgqpetdishestetraspanin family and, by virtue thereof, contains 2 extracellular

domains EC1 (1 i i -57]).an ﬁg% | i [113-221)),
also referred to m&%&%&%@@@ﬁ@ﬁ@ﬁ € p%@%ﬁﬁ@?&%&%@ﬁﬁﬁ%ﬁﬁﬁised are
capable of binding N StfeaSPaks SHtdpE IO DaEMNAHIERHAL Al NBC GORRINAPHIE(ABIY] Sald antibody
will fix itself to the Joops ECI and/or EC2. More particularly, in accordance with a preferred

embodiment of the invention, there is described the use of at least one anti-CD 151 antibody, or one of
its functional 020 fFEgneMs. £apable of binding to an epitope included in the extracellular loop 1 (ECI)

and/or 2 (EC2), ' k ' hse(ﬁ;ig j - 32 pectively, of
the CD151 proteﬁ)ﬁ%@%%élzgéf%ﬁ%?% ggr%%lns 1 %ﬁ?ﬁ%&@éﬁ%@aﬁﬁcﬁéﬁgﬁ weight of
2002,2 Da. 25Th&EE2 180 B-2RTHAE N ALYV ES S IMTRISHE b REN BBRITANH 6 AYsteine
residues forming ﬁ,@?@tﬂ%%p@gges. A structural model of the EC2 loop of the tetraspanins, and
especially of CD151, has been proposed on the basis of the three-dimensional structize of the EC2
loop of the tetraspanin CD81 (Seigneuret er al., 2001, J. Biol. Chem. 276, 40055-40064). According to
that model, the tetraspapingHave 2 S0aRNMARHHAIVGHEARsanNEH seaffald6 dgfa helices
and a specific variable domain. For CDI51, that scaffold is thought to be composed of the regions
[113-157] 33 and’f2B9ia DB e et Eiaeinaih FEnsin 16 DECo MPHYHBP HENBEIOE [158-
208].  The varkﬁblﬁxg@@@t&psste@fﬁ%&emiﬁgtm@htﬁoobg‘eaﬂdeﬁ%e%mq@%@\@[waﬂa&mmﬁ specific

interactions of CD151 with proteins of the integrin family. Directed
respectively, or having at least 80%, preferably 85%, 90%, 95% and 98%, identity, after

optimal alignment, with the sequences SEQ 1D Nos. 43, 44 and 45; and a heavy chain
20 comprising the three CDRs of sequence SEQ ID Nos. 46, 47 and 48, respectively, or
having at least 80%, preferably 83%, 90%, 95% and 98%, identity, after optimal
alignment, with the sequences SEQ ID Nos. 46, 47 and 48.
According to yet another embodiment of the invention, said fowrth antibody, or
one of iis derivative compounds or functional 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,



5 mutagencsis experiments have especially shown the importance of the region [193-208], and more
precisely of the tripeptide QRD [194-196] and the cysteine residue at position 192, in the association of
CD151 with certain laminin receptor integrins such as integrins a3131 or a6f34 (Kazarov et at, 2002, J.
Cell Biol. 158, 1299-1309). Even more preferably, the present invention is directed at the use of at
least one 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 invehtion 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 AGEIEINE R ¥BnisRihrRERPEReNudhGcatke LS sfiisdRdieifdtsiacunder a);
¢) a nucleic acid ebableast 18 nuelpatidescanableohbivbridisnoibndeioanitions of ighsstingency
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- B BIEPIDICTES SF il S LTRSS ATTEaLP 86002 resrdiahs 850%, 90%,
95% and 98%, idenatisoadieraptimalBignmentowith.sait SEquenEesSafter oplableiZhaminbeiow
summarises the djfferent nucl %dzgiqg]tuefr‘?es relating to antibogdies ac ordigg to the invention, with
the CDR seqtiendis tHOHARS atedrihos ST h BERPATE those AehREn AELGRIMG L REat in

italics. 34 Table 3on203BQ (He39R0) R0BkGuence SEQ ID No. 50 or having at least 80%, preferably
85%, 90%, 95% and 98%, identity, after optimal alipnment, with the sequence SEQ ID
No. 50.
For more clarity, the protein sequences mentioned are the following:

10 SEQID No. 49:
NIVMTQSPKSMSMSVGERVTLSCKASENVGETYVSWYQQKPEQSPKLLIYGASN
RYTGVPDRFTGSGSATDFTLTISSVQAEDLADYHCGQTYSFPYTFGGGTKLEIK
SEQ ID No. 50:
QVQLOQQPGSVLVRPGASVKLSCKASGYTFTSSSMHWAKQRPGQGLEWIGETHP

i3 NSGNTNNNEKFKGKATLWDTS‘SSTAYVDLSSLSSEDSAVYYCARARSFYYAM
DCWGQGTSVTVSS |

As indicated hereinbefore, the invention is likewise directed at any compound
derived from an antibody according to the invention,

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

25 One or more sequences among the sequences of the CDRs described in this
invention can also be provided on various protein scaffolds - or frameworks - of
immunoglobulins. In this case, the protein sequence makes it possible to recreate a

- peptide skeleton favourable to the folding of the grafted CDR or CDRs, allowing it/them
to pre'serife their paratopic properties of antigen recognition.

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

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



(1-3921) 74 211F3 (1-3918) 38 82 214B2 (1-3919) 5190 CDR-L1 9 164 25 CDR-L2 10 65 26 75 10

65

26

original antibody. More especially, it is known that, in order to be selected, such
scaffolds must meet the greatest number of criteria as listed below (Skerra AL, J. Mol.
Recogn. 13, 2000, 167-187):

- good phylogenetic conservation;

5 - known three-dimensional structure (such as, for exampie, from
crystallography, NMR spectroscopy or any other technigue known to the
person skilled in the art);

- small size;
- few or no post-transcriptional modifications; and/or

iG

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., 1. Biotechnol., 2001, 74(4) :257-75), protein Z derived
from domain B of protemn A of Staphylococcus aureus, thioredoxin A and also proteins

15 having repeated motifs of the “ankyrin repeat” (Kohl er al.. PNAS, 2003, vol.100, No. 4,
1700-1705), “armadillo repeat”, “leucine-rich repeat” or “tetratricopeptide repeat” types.

There may also be mentioned scaffolds derived from toxins such as, for example,
the following toxins derived from scorpions, insects, plants, molluscs, etc. or protein
inhibitors of neuronal NG synthase (PIN).

20 As an example - which is in no way limiting - of such hybrid structures there
may be mentioned the insertion of the CDR-HI (heavy chain) of an anti-CD4 antibody,
namely 13B8.2, into one of the loops of PIN, the new binding protein thereby obtained
retaining the same binding properties as the original antibody (Bes ef a/., BBRC 343,
2006, 334-344). There may also be mentioned, by way of illustration, the grafting of the

25 CDR-H3 (heavy chain) of an anti-lysozyme VHH antibody .(mto 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
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the art, the latter employing known techniques for the purpose (Bes ef al., FEBS letters
508, 2001 67-74).

Obviously, these examples are in no way limiting, and any other structure known
or obvious to the skilled person must be considered as being included within the
protection afforded by the present patent application.

The present invention accordingly relates to an antibody, or one of its derivative
compounds or functional fragrents, characterised in that said peptide scaffold is
selected from proteins which a) are phylogenetically well conserved, b) are of robust
architecture, ¢) have well-known three-dimensional molecular organisation, d) are of
small size and/or &) comprise regions that can be modified by deletion and/or insertion
without changes to the stability properties.

According to a preferred embodiment, the antibody, or one of its derivative
compounds or functional fragments, according to the invention is characterised in that
the peptide scaffold is selected from 1) scaffolds derived from fibronectin, preferably the
10th domain of type 3 fibronectin, lipocalin, anticalin, protein Z derived from domain B
of pi‘otein A of Staphylococcus aureus, thioredoxin A, 1i) proteins having repeated
motifs of the “ankyrin repeat”, “armadillo repeat”, “leucine-rich repeat” or
“tetratricopeptide repeat”™ type and also iii) protein inhibitors of neuronal NO synthase
(PIN).

In accordance with another aspect of the invention, mention is likewise made of
the functional fragments of the antibody described hereinbefore.

More especially, the invention 1s directed to an antibody, or one of ifs derivative
compounds or functional fragments, the invention characterised in that said functional
fragment 15 selected from Fv, Fab, (Fab'),, Fab', scFv and scFv-F¢ fragments end
diabodies, and 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
chemical modification, e.g. addition of poly(alkylene)glycol such as

poly(ethvlene)glycol (“PEGylation™) (the PEGylated fragments being referred to as
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Fv-PEG, scFv-PEG, Fab-PEG, F(ab"y-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

5  from which it is derived.

Preferably, said functional fragments will be composed of or will comprise a
partial sequence of 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, more preferably at least 1/10th, of that of the antibody from which it is
derived.

Such a functional fragment will comprise at least 5 consecutive amino acids,
preferably 10, 15, 25, 50 or 100 consecutive amino acids, from the sequence of the
antibody from which it 1s derived.

15 Preferably, these functional fragments will be fragments of Fv, scFv, Fab,
F(ab'y,, F(ab'), scFv-Fc type, or diabodies, which generally have the same fixing
specificity as the antibody from which they are obtained. According to the present
invention, fragments of ahtibodies of the invention can be obtained starting from
antibodies as described hereinbefore by methods such as digestion using enzymes such

20 as pepsin or papain and/or by cleavage of the disulfide bridges by means of chemical
reduction. The antibody fragments included in the present invention can also be
obtained by genetic recombination techniques that are likewise well-known to the
person skilled in the art or by peptide synthesis by means of, for example, automatic
peptide synthesisers such as those supplied by the company Applied Biosystems, 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



- 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 equallal to a double-stranded DNA, a single-stranded
DNA and to 10transcription products of said DNAs. 9t 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 s toL ) ) PR BB e SAE0°HRERHY G PRI AP BeihATE B CBRYNAG their 15
environment havingheepat ledshpastialy-megdilied-Tdeyaralsedindetsteodbirein to refer to
isolated nucleic acids obtained by genetic recombipation using, [or example, host cells or.obtained by
chemical synthesis. BASRES G ERTE AR Ing S BERIAGR Ny SFTe R8T E60hY Brariiably 85%,
90%, 95% and 98%pakitiesDpticnalalighmentclviihl asprelelvedseglisgce aie: upderstongfdn, denote
Such s, cspeciafl s Aot NNEATor e EHS ot A eSS Anarer SHBSOHEN Lefbcially
pointwise substittidtercEhdy dvBopseferailycse(Lisices (aset sEaiencelacodd fardije samendmino
acid sequences "fz%e ref%%@"&é%q%%?n%%y“i‘ig Bﬁinﬁa}%@at%éﬁ&r‘?g?%%er%% olythe gengtic gode, or
complementary 3 sequences which Are capa ‘?e of hybri '?Ismg speci |caﬁy Vith the reference
sequences, preferaibiyniradeBabriditiors giltigtystringeny, éSpégially asydbfimeddieiginbe o
Hybridisation undg ré([iiio s of high strin eans tha congjtions for temperaty d ionic
strength are so sqé%’gltaéo 1ﬁ&wacg: Oé;}eﬁ‘?a te%epgc“)%s{fs%(lﬂg]?gr %%%ercﬁé%%oa tc? @g rﬁg%tra%wué%ggitt\jée%?\n two
complementdry frragretentseofionsloBy] waiibodiliwétragio, senditiondloBhigh stingettcyiohioe

hybridisation ste%%[ (%“Jpﬂﬁa%t%n%?ﬁg%ﬁ%ﬁt@se polynucleotide fragments described hereinbefore are
advantageously as (g)l ows. DNA-DNA or DNA-RNA hybridisation is carried out in two steps: (1) to

prehybridisation at 42CAer@douie mmphusphets bafferdz0mmslass T 8)seemaimins BBioHa x SSC
corresponds to ac%[?%@é’rb?f QM NaCl5Q0aM s0cinm clralfymp0% fonmamids: fe.aagium

dodecyl sulfate (SDS), 10 x Denhardt's, 5% dextran sulfate and 1% Salmon sperm DNA,; (2) ‘
hybridisation progérfario the urstadateniperaire deEnding o thedsielist thenprobetpeal 49C for a

probe of sizg:> 109 nucleqlides)Ar.ollowed by Ruvashingsof 2%.minutesal 20607 ¥ Shnd 2%
SDS, 1 washing of 20 minutes at 20C in 0.1 x SSC + 0.1% SDS. The final washln% Is carried out in 0.1

X SSC + 0.1% SOPER303Piutedst 8BEoRr hiSrdbessihEbsduer niidfe ShHERITRE AigHUstAhgency
conditions descripgghhigieinpeiere fare Rpivuciestidr afdelinedssize eanbaadaptachdy thgderson

skilled in the art for o[igonucleotides of larger or smaller 20size, in accordance with the teaching of

Sambrook et al., B8 RioaRsdI ity &b 87 RdntEr Ry EPScHids ghivPRIatnéd! The

invention relates gds@R awestanERMPHASING& YR asidageordingsimthe presaTInention
The invention is directed espe ial%( atalc oning and/or expression vectors 25containing a nucleotide
sequence actordiigEsHH iﬁ’i/%’ﬁ’ﬁ' final ragpsRisctors according to the invention preferably comprise

elements which allow thecexipiiagsionafgdiospecretionothmuclesiide saguencesdrhabpaddicular host

cell. The vector must tg:enécompris%a promot?r, tLansI tign initiatfi:&)n and termination signals and also
appropriate transtiBtion PEgtisiER% <BiHE e fst B Oaga’at?f:ec%r Béin 3ot diftiiedirLteBte
manner in the hosteelbBndiit niayrapionallyihaue paiticuley sigalied 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



specifying the secretion of the translated protein. These various elements will be 36 selected and
optimised by the person skilled in the art as a function of the cell host used. To that effect, the
nucleotide sequences according to the invention can be inserted into self-replicating vectors within the
‘selected host or can be integrative vectors of the selected host. 5Such vectors are prepared by
methods customarily used by the person skilled in the art, and the resulting clones can be introduced
into a suitable host by standard methods such as Iipofé@tion, electroporation, heat shock or chemical
methods. The vectors according to the invention are, for example, vectors of plasmid or viral origin.
They are useful in transforming, host cells in order to clone or express the tonucleotide sequences

according to the FVEMISh esPeciply G aRbofcames eRte ST Swenisd sh &6 rBlcy BPedntaining

a vector according:t@ fheriavestivReroorgat RBGERAOSNAYREseRLiRd:from:iprokanyotiepreukaryotic
systems, for example, bacterial cells, but also yeast cells or animal cells, es eciallgé{mammalian cells.

15Insect cells or pFARESEIROYAN BRY HaBosH -39 P he il St voraEenIeb 8 Shiftaldisitithothe

exception of humanheisgs, BOBIPrisiog apteansiasmed cefl ansopdingdtathadpmestionines. S4l
accordance with another aspect, the invention relates method of producing an_antibody, or one of
its functional :fragﬁlf ﬂ?@f‘?c %1‘6‘1%5181 8%@éﬁﬁ,5‘2:ﬁi&%@@&%ﬁ’HQWﬁW}?SHﬁ%&SWé%IIowing
steps: a) culture dfea hostdellzAceniting tocthadiventierin asultedie cultusaamedium ananRder
suitable culture cgnditiongg anlpl b Tecover of %aid antibodies, or a functional fragment thereof, thereby
produced, from tie culture meditim o7 from saia cultured cells. 25The transformed cells according to
the invention can be usEdt immethbeisyiof thé: (tepacatteivof weombinanhpolyfieptidesmaecatiting to the
invention. The m%éhggsgsogtpr% E)%%argattigr&l(e)f,@@%}é{)ﬁg&%%,ac%gdiggﬁ t%&a invention in.recombinant
form, characterisediin that t(ﬁey mpjlo%/ 4 VECIOr and/or 1 el transtormed fénylee% 8?”a‘&%r f:ng to the
invention, are thebhselvesienchsdédiiredha: praBegttinVdationn Rréfe rablyh @@adeBiiddansiatinmediby a
vector according ﬁéhtenjlr%?pgon is cultured under conditions enabling the expression of said
polypeptide, and said récombinant peptide is recovered. 37 As has been stated, the cell host may
be selected from prokaryotic or eukaryotic systems. In gattlelar, it is possible to identify nucleotide
sequences according to the invention which facilitate secretion in such a prokaryotic or eukaryotic

system. A vector according to the invention carrying such a sequence can therefore be
advantageously 20386 205HE 211F3 214872
(1-3920) (1-3921) (i-3918) (1-3919)
CDR-L1 1 Y 17 69 33 79 43 &3
CDR-L2 2 60 i8 70 2 60 44 86
CDR-L3 3 3 19 19 3 3 45 45
| Light Chain (VL) 7 23 36 49
Chim. VL 101 95
CDR-H1 4 6l pAl; 71 4 6] 46 87
CDR-H2 3 62 21 72 | 34 80 47 88
CDR-H3 6 63 22 73 35 81 48 &9
Heavy Chain (VH) g 24 37 50
IgG1 Chim, VH 102 96
ToG4 Chim. VH 103 - 97
15 Antibodies according to the present invention also include chimeric or

humanised antibodies.

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

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



5 used in the production of recombinant proteins that are intended to be secreted. Indeed, purification
of these recombinant proteins of interest will be facilitated by the fact that they are present in the
supernatant of the 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
chemical synthesis, for example techniques employinﬁ’bolid phases (see, especially, Steward et al.,
1984, Solid phase peptides synthesis, Pierce Chem. Company, Rockford. 111, 2nd Ed., (1984)) or
techniques using partial solid phases, by means of condensation of fragments or by 15 conventional
synthesis in solu§BHEAY HestyEaHEcS S PR dd o BHEH PSSR R I0F FERNPRD RO ARATPP LY

conesponding nop=RAIMakemNLacHS nalsials@ ichided ditheinuenieBn: regilheentRadies, or one
of their derivative compounds or functional fragments, capable of being obtained by a method

according to the AERESN RS rieTtBRE iAT 2o tHe PrEge APTRIEhTSuCh EORIRGH §fd€another
aspect, the presenkjnvertipaxeiaies aanRMIbedY asdescrinedhersinfeiorga.charpederizadin that it
is, additionally, bispecific, that is to say capable of binding_ specifically to a_ human protein or human
receptor other th&ﬁi@ﬁﬁﬁl?’?ﬁ@%i‘éﬁf@éﬁcf%@%’ﬁﬁ%ﬁ@ﬁ% Wit aBY W5n SRite S dboig §eheration
of 25 monoclonajaiiadiesyinwwhiehstwe dideieniviatiabiesegionnaiecomhinedrindhosane
molecule (Hollinger and Bohlen 1999. Cancer %nd metastaEis rev. 18: 411-419). Their usefulness has
been demonstrattdBOHFif eld?aﬁ?%bsoc?éﬁﬁefc? SiTA%h B therp&ut R BY i b ¥ cruit new
effector functionsvatiioctargeat/a plarakiy 9itmelaedkss on the surface of tumour cells. These antibodies
can be obtained by chemical methods.30(Glennie MJ et al. 1987 J. Immunal. 139, 2367-2375; Repp
R. el al. 1995 J. Hemat%l%‘%ff PEPatiC BN SR LT TS, 'Rl @‘?at?}%{’r%%/l".‘ﬂ?%b%%lﬁﬂi\s 83,
1453-1457; 188 SUEsheidrs ekdlelioftnV ethadibmipy nfohoh2dm2h0228), bitt alder ardprefarably, by
genetic engineering.technigues which make it passible to force heterodimerisation and thereby
tnciltate the metHN GF bO R oL e Ll (el Ehaer e M o N b Hicraie 1o
677-681). 5Thesedisheriiclantidaties cam bé tenstidetedbhovivglechyGH, ths Higparificckab®s, as
Fab'PEGs or as diahadies or.as bisnecific vs but alsg tetravalent bis ific. anti in which
0 fixing sites a0b B eeg e o o R B0 R e a0y
or fragments therdbf. 232 €@scribd Nerbirtyeforer/l (Resited ¥ lédondific ddaRiagerdae tothe fact
that productjgn a&qtgg@%@tjﬁzq@gggpeciﬁc antibody is less onerous than production of two
specific antibodies, the’ Gse of such bispécific antibodies has the advantage of reducing the toxicity of
the treatment. The use bhaibispecificeatitibddy srerdnittpdbsibieniomet, togeduiedhtiecbvdrd amount
of circulating antippgliss A, 28 AdRs-kh i ROTRIDIRAGK Y APIR SPielciad, emagrigarf the

invention, the bispecifie antibody is a divalent or tetravalent antibody. inally, tr#elz%?resent invention
is directed to the &Atbl§rBeeni dhits WeHPSHE TBEHonds: of fiétishal ?Fﬁégﬁ‘@ > asldé3cribed
hereinbefore, as gimgdicAment. Bheinventiomelaies &lse. 1a@ P maceuticabaympesition .,
comprising, as active_20 ingredient, a compound consisting of an antibody, or one of its derivative

compoundsdr fuRédidiairdefents | G2dodiny ¥ Sur dntirnipbrartibRi thefe il de tB'%aid

antibody an excipifehand/at apirermaqetiaally aeceptablefarsiginostiAGRIEEIRGSO Metanather
embodiment, the present invention relates also to a pharmaceutical composition as described
hereinbefore Whi@Wﬁ%ﬁ?@ﬁaﬁmﬂﬁﬁ?@g}lﬁ% 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 aiso 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.



25a combination product for simultaneous, separate or time-staggered use, at least one other
antibody, a cytotoxic/cytostatic agent, a cell toxin or a radioelement. "Simultaneous use" is
understood as the administration of the two compounds of the composition according to the invention
contained in one and the same pharmaceutical form. 39 "Separate use" is understood as the
administration, at the same time, of the two compounds of the composition according to the invention
contained in separate pharmaceutical foi ins. "Tim@é-staggered use" is understood as the
successive administration of the two 5compounds of the composition according to the invention, each
contained in a separate pharmaceutical form. In general manner, the composition according to the
invention considerably ifictbbs the effistaey diztiiechaincendrbetientain othienwdedseth&aerapeutic

effect of the antibgdy.accaiding e e inysalionis,BRIe ARG R UNGXRECtEd MARNeT by G, .10

administration of a cylotoxic agent. Another major subsequent advantage produced by a composition
according to the ihveHtibriaertests the possibility of using lower effective doses of active ingredient,

which makes it possiblerfo gyoid-@riadice togrisks:efsecendary effests;anpgaring, esnggially the

effect of the cytotoxic agent. Moreover, this composition according to the invention should make it
possible to aéhieya¥HEBigHect dastsskuit Srectinferangsidiptor femgignsanedr grerbigeltic
agents” or "cytotQuig:agantSphaug beundersioedhasisubslances whickwhsardministeredto a

patient, treats or prevents the development of the cancer in the patient. By way of non-limiting example
of such agents th@?’é@ﬂé’ﬁ%’émentioned "alkylating" agents, antimetabolites, anti-tumour antibiotics,

mitotic 20 inhibitors, chromatin.funatiominhiRitessi-aatiRN G PRSI 38RBiSe ANtheasliosaN s
anti-androgens or immunomodulators. . Such agents are, for example, mentioned. in the VIDAL, on
the page devoted{d ShilbIBEEhHEiAREAIEH e CtaditesiRotBRIER e eHEish Jgtbitbxic
agents); such cytetpxit:cImpRundsmoentinnRed: by wanofrefgrence to that document are 25mentioned
here as preferred cytotoxic agﬁfrflts. "Alkyl,a%lg)g agents” refer to any supstance which is capable of

covalently binding to or ARJATE AR FAIERT oty H MUBISTEESE 0% (DN SRR cell. As
examples of sucltaikidatidg iagents: theiedN ayheimentonad IR gRA:RS OIS SYChas acids,

Bhosphate or et AR by a0 SeCHE Y ciop REURER L AL e FEtbshathide,
sulfofosfamide orcitastathidej@piridines 40 or ethylene-imines such as thiotepa, triethyleneamine or
sl amine;irosoutes s ot STsine Ssplegan (oo e i gl suontes
complexes such asleisplatirpixadiplatindon caclkeplatiizb Antiniatdbafitedyrefad tordubitanidds: which
block cell growth @g%?fl%r t%%licops ECI 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]



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" refer to compounds which can prevent or inhibit the synthesis
of DNA, of RNA and/or of proteins. Examples of such &ti-tumour antibiotics include doxorubicin,
daunorubicin, idarubicin, valrubicin, mitoxantrone, dactinomycin, mithramycin, plicamycin, rnitomycin
C, bleomycin and procarbazine. 15"Mitotic inhibitors" prevent the normal progression of the cell cycle
and mitosis. In gemerlothe2iicrodubelfeaimibiloitdrsion aitoidglitsudie aspaelithréand gioodidtel are
capable of inhibiti itosis. 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 sUlstamcadaiichinhibhatCadnmalfuhetidn of chrormatspesrmibydelirigegroteins
such as topoisomgrages |.and I Examples PESYE INAIRIISINEIuge;, [OF ORRISAMBNASE; Ly cteq
camptothecin and also its derivatives such as irinotecan or topotecan ana, or topoisomerase I,
etoposide, etfposiibipdsphateanecihipasicrecibi-sgiogbassiyreastsf efertiomby dAdg ).
compound, substanes, glagent. RRRICH BRI argiowtvef biaadvgssal £uamnles olion
anti-angiogenesis agents include, without any limitation, razoxin, marima,stat, batimastat, prinomastat,
tanomastat, ilomastat, TEE- 2792 BA0 A6 ohe oteE e biaisiat BB 78i2EM 1 halidomide,
CDC 501, DMXAfL:651582, Sayaianpins, Endostasny S 1641854668 dntesfpion-alpha,
EMD121974, interleukin-12, IM862, angiostatin and vitaxin. 30"Anti-oestrogens” of "anti-oestrogen
agents" refer to any subSt&heecivhiedcsliicdse armsgbHiseRior iishibreithatabioncoticedemsyers.
Examples ofj such.agenssarendidamaxitan, taremifensidalosiphrmiroloxiene.fasandens a
anastrozole, letrozole and exemestane. "Anti-androgens” or "anti-androgen agents' refer to any
substance which $BtRR%S! BRAEAAFEER or inhibits the action of an androgen. Examples of

a_mti-ano_lrogens Sare ﬂ_UtE:”Hdﬁ‘e\ﬂi|h&iﬁ&‘ﬂ,d%aé)iﬁfﬂé&%ml%nﬁgi{%@é@t%%X%ﬁ%@éoﬂ&ﬁ;@@@ﬁh
finasteride and cimitidine. I[rrununomodulators are substances which stimulate the immune system.

Examples of suclfiRTHISHAGHUALS S et festidroldomiaaauwis &t as aldesleulcin, OCT43,

denileulcin diflitox or intgfleulciniZningeutagCIRBISItAGEXS ek 10 amtanapedilin:ospthar figpes of
immunomodulators such as lentinan, sizofn-an, roquinimex, pidotimod, pegademase, thyroopentin,

poly I:C, or IEvanEEIE Y CE BRI WA MRS IGHEERts: &5 ESRIHIEHHRAINE, the person skilled in

the art will be able to refer to thexiornuatiauRliaprenbytReFrenabiAsseriationphdenacbprsfe
Therapeutic Chemiatrfy ﬁntitled "Traite de chimie therapeutique, Vol. 6, Medicaments antitumoraux et

perspectives dan¥18%fitement des cancers, ed. TEC & DOC, 2003". In an especially preferred
embodiment, said compgsitiorindtieidoinidf & cormdamationpiestinisaceatdingtathedinventiaiis
characterised in tggtcf iqlscg to icta ent is c%s:ngi allty bourtzgxto said antié)qodq\éfor si%?gﬁ\gus use.
20In an especially &rel efred enbodiment. sai (‘:aonei‘ff)soéz’l1 fon accor fFlIﬁ B & RvEStion afacterised
in that said egtotdbic\ibstatigSadiniiissSeleetedl] IOTEspdle MhiditdiBorstabiliseridgentsyipreferably
vinorelbine and/ogevinflunir%le and/or vin

gquence having at 1eas%rk%%?'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.



In order to facilitate binding between said cytotoxic agent and said antibody according to the invention,
it will be possible, especially, to introduce spacer molecules between the two compounds to be bound,
e.g. poly(alkylene)glycols such as polyethyleneglycol, or alse 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 el&borated 30upon in the present description. 42
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, saick®iior 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, especis jdomonas

exotoxin A. The radioelements |(or r%%géotopes)_ ; ﬁ)ye‘ in tHerdpy, pr ﬁ A0 ngated with
the antibody, ar jol i sl mé&é9 b AodHE33) 10\,@??1%%0 gold399,
Rjgg}nuth217 a _rﬁamimv‘hym RZﬁiiricn?ﬁan \Aﬁf&r‘h ettt Heta 3ind Ilnpnéa fays may

palladiurnm, copper f p :
also be used in !@%Lz A_toxin 3P radid¥lement®o 1Jinﬁ§m:r with_at 1eb&t one Hntib 111’?/”[ ra

functional fragm‘ 1 ar ) n@ to.thédinventidn is uhlerstobl to refbr 1o 215;} mpaéé' making it
possible to bind éa}&i’?rg{?ﬁ%r said.radiceléfnent to_said 2k least one aﬁﬂ'hndv, 1 '%pqpézi llv by covalent
binding betwee ﬁmﬂ/ﬂ r‘nmpnllndql,z\/\fi'rh &withodBintroddction d2a | nléﬁ/g alétule 92 Among the
agents allowing BiEEl (covalent) Mdlectrdstatic ofhon-covalent itkage®sf all oBBome dfthe
conjugates elemértitre may beméntion6dl, veryBspeciilly, heddaquitidne. catbadiimftfe and, more
especially, EDC i{TeatiEim. 20 dimethyliminopropyl]3darbadiimide fydrochloride) Sdimaleimide,
dithiobis-nitrobenzoic acid (DT/NT), N-succinimidyl S-acetyl thioacetate (SATA), agents referred to as
"bridging” agents having-Qne OF,MorRIGTOURR Witk ene or meviePhesylazidegrounsyreacting with
ultraviolet (UV) and very preferably N4-4-(a2|dosal|cylarn|n0)bytyl]-3'- (2'-pyridyldithio)propionamide
(APDP), N-sécciﬁh&ﬁ%@:ﬁ@%ﬁ@f;}mﬂﬁi@qﬁéﬁpﬁéﬁm%5@#mﬁaﬁwraﬁm@nw&ir%)anwé
(HYNIC).  Anqtherhargeafibinding, yrRpsasaeciaifor sadiorlensnis,catrsonsish of Ysinga
bifunctional ion chelator. = Among those chelators there may be mentioned the chelators derived
from EDTA (ethyfosaihaiastet ety ST P A R EHE BSPTk s slslisce frésesa) @0that

have been develgpadfor hinting.rastals REREE A YJadivagtivemetalsAnddrmEnoglalylins,
Accordingly, DTPA and its derivatives can be substituted with 43 different groups on the carbon chain

so as to increase HERIBHiy B rdRIG SPHRCRIRRAH e ConfipiRgRibEaTek O (PO 710
Brechbiel et;al, (28%)ricansondk293) :ditSpatent 4,831.175).

It must also be understood herein that the present invention does not relate to the

nucleoiide sequences in their natural chromosomic environment, that is to say in the
natural state. They are sequences which have been isolated and/or purified, that is to say
they have been exiracted directly or indirectly, for example by copying, their
15 environment 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



For example, DTPA (diethylenetnaminepentaacetic acid) 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
radioimmunoconjugates in cancer therapy (Meases et al., (1984); Gamow etal. (1990)). 10Also
preferably, said at least one antibody fonning said conjugate according to the invention is selected
from its functional fragments, especially fragments lacking the Fe component such as schv fragments.
The present invention additionally comprises use of the composition according to the invention in the

preparation of a rFedRAsHieNtirehusaPri s Brovdistin Brabrahtdh B calksaice seaPR¥Eresent

invention relates glsRritthendsecohanantivadh aroneof isrerrativelcampagrtshaeinctional
fragments, preferably Z%rganised, and/or of a composition according to the invention in the preparation

of a medicament intendedCiS B HIED SRS PO BT ST, rinBRLIA FIRERI PR BFesent
invention relates t@fpiadive:usedofiaiantieagy, arone ofslscaariviativeneompaunds ebiuneticoal

fragments, preferak%lgﬁpumanis d, and/Qr%I composition according tg the inventjon jn the preparation

of & mectcanient TRESUUTDIUIE PRUBHEG o TeRORE TP KAHCAPY T SRER HEATEothat may

be prevented and/itiirgatech. preféienceihgivenitgprostdttheanoedi astengascomas, fungseafcer,

breast cancer, enﬂd?rnetri%l cancer, colon 25cancer, gnulti%le ni]lgelo@? or ovarign cancer, ]pancreatic
CIIRIN C Do yeieol ? 3a§n enis’ described TCIE G.Pl‘e 33\”0&: AAVal gg{:}%‘sey as

cancer or any other cancer. reterably, sald cancer is a cancer selected from préstate’ cancer, lung

cancer, colon cariciepbreast cancer and/or pancreatic cancer. In accordance with yet another

aspect, the present inveqtigntslates to.the use,of the.antibody. according tg the invention in.a,
preferably in vitro, diag(ratlSc‘)}},t(t%gi5 rﬁe hod %&&%&éash %%%g%é?gtelé Wi 121&;&% of e%?egtgi i éﬁCD151.
More especidlly, thehirvsliticnnsichiiétdor th aminivipiw shibepedstitniefndd. fol dise asesihagng

overexpression ofs(4 PdYEREERNIANOLNCRL > RIS RPING A Rioladizal sappre In

which the abnormal presence of the CD151 protein is suspected, said method consisting of placing
said biological safviplermdeontasedith dncantivadiztacCordinglto Prabavdistioh, dehbimppddsinid for said

antbody. where approprele Jehe ikl SRipiealun o lsaasos assqgialed wilibg D151

protein in said diagnostic method will be cancers. Said antibody, or one of its func

can be in the forrAcafadingiufiscoaughtbearrabribictly 1abfelfed inrspbieclossstair @ detderaidksland/or ’
quantifiable sjgnalj QJhe,anibodies dabelled aceording-to the ipveptionardhair fupclional fragments

include, for example, antibodies referred to as immunoconjugates which can be conjugated, for
example, with endyés st Asipdidxidase, akalihSBRodprdtagevatiyalacessiihget glikbge

oxidase, glucose %@yliaamagb@nﬁagwgﬁa%a@f@%qﬂpu{nﬁ%@%%@ﬂxmn@ﬁumﬁ&& The
dehydrogenase or glucose-6 phosphate dehy%r@cagenase 15 or with a molecule such as biotin,
é?'ﬁ%ﬂ -t

digoxigenin or 5-B RSERUFRIARIBRdisstsAssERdar A e bsHilai tifsinedaibodies,

or their functionatfrpgments.aesarding-ioniRinRyantion anthingludeuaspesially, iflueresceiniand its
derivatives, fluorochrome, rhodamine and its derivatives, GFP (Green Fluorescent Protein), dansyl,

umbelliferor®® etcii%h SLeHPeBiRiGated the SRRSO HvErfior Bithet dlsrtdi riprme: 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 fragments can be prepared by methods known to the person skilled in the art. They can be bound
to the enzymes or fluorescent labels directly or by way of a spacer group or a linkage group such as a
polyaldehyde,.e.g. glutaraldehyde, ethylenediaminetetraacetic acid (EDTA) or
diethylenetriarninepentaacetic 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 isothiocyanite. Other conjugates can also include
ehemoluminescent labels such as luminol and dioxetanes, bioluminescent labels such as luciferase
and luciferim or also radioactive Labels such as iodine123, iodine125, iodinel26, iodine133,

bromine77, techrrststpdamd, @0mdichy thamiemidaicgalitne? 2galfinnss, olithertlihosiabehium9?,
rutheniumws3, rutheniMms . MEESHIMEOL 4 MEFGHIZ03, LS DI MR TREAKIMIO T, RENIM),

scandiumu, 45 telluriuml21m, telluriumn2m, telluriurn125m,thulium165, thuliumi67, thuliumfluorine™;
yttrium, iodine132eHerhsatitadeckivonvitbithtpepsenediiiied i e de thtasssisefopdinging the
radioisotopes to the.antibgdies, either directly or via a chelating agent such as EDTA or DTPA
mentioned hereinbefore, can be used for the radioelements in 5 diagnostics. There may also therefore

be mentioned labelling Wit [12E3%51 Kis BiFtREERiorasHipg Feadenmalie e Rrehs\asoant Biééhwood

F.C. (1962) Naturg.194:493] ¢ alsQiuith deehpetiim@Im By iha terbniaue. o Croekiard-ahaldUS
patent 4 424 200) or fixed via DTPA as described by linatowich (US patent 4 479 930), The invention

relates also to th&GEeSrHRAHBOEF HeRciemiE RETaHS InbEH tHATh L GIE |58 5aFBEYH of a medicament

intended for the specificriprgetiog ata-Riplpgically iactiveSomDauNekaleRllSyeXpBre IRt @hid or
overexpressing the CD151 protein. A biologically active compound is understood herein as

referring to any cBIbETR cAPELIE It HBUIRY T EEPERN) TritfbiiRg e Kctiory BF BEREseE¥ecially
their growth; theinhpipiferationcardbeclanse ptiap ardraaslation of genes. 15 The invention relates
also to an in vivo diagngstic. reagent comprising an ?ntibo according to the inventjon, or one of its
functional fragments, pr 8%@%5’8&}@% flé:l'ffgeéigfﬁ/ OiCTAD P A ST SR SRS aging,
especially in the deieetipnetigancenmssociated with the expression or overexpression of the CD151
protein by a cell. 20The_invention relates also to a composition in the form of a combination product or
to an anti-CD 151/toxin eréﬁﬁﬁ%%é’f@c%ﬁjﬁﬁ%f’é?ﬁagg iﬂrﬁgﬂﬁg{}m%ﬁﬂ Y8 é%’f%?aﬁgént,
Preferably, to saidseampipositieniihdiis founkd yeembinatiomipraidiutis ofstedalld ecnjugdieactarding to
the inventior]] therIe will b‘ﬁ addqgnialgeﬁxg%%g% %gd/or a 25pharmaceutically acceptable carrier. In

dS nstf:cz celis or utseg I .
the present description, a pharmaceutically acceptable carrier is understood as referring to a
compound or combinatideofnsomipoundigdaneladed imarpharmilecatiti calcepripositibnmhidikridges not
give rise to secondar}y reactions and which, for e amtgl makes it possible to facilitate the
" . ¢PIIPHISIng A fansioring according S%ehm‘i,fn ion! .
administration of the ‘activé compound(s), to increaSe 30the life or efficacy thereof in the body, to
increase the solubility thersofidasctution axctecimprovetiitsistorige. rSach oharmhod uticatiuatgeptable
carrers are Well'%ﬂ%@@ﬁ W'Ume of its functional fragments, according 1o the invention, characterised
20 inthat it comprises the following steps:
a) culture of a host cell according to the invention in a suitable cultore 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.
25 The transformed cells according to the invention can be used in methods for the
preparation. of recombinant polypeptides according to the invention. The methods for
the preparation of a polypeptide according to the invention in recombinant form,
characterised in that they employ a vector and/or a cell 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.



46 be adapted by the person 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 intravenous route, by the intramuscular, intradennic, intraperitoneal or
subcutaneous 5 route, or by the oral route. More preferably, the composition comprising the
antibodies according to the invention will be administered on a plurality of occasions staggered over
time. Their optimal modes of administration, dosag¥ regimens and galenic forms can be
determined according to criteria generally taken into consideration in establishing a 10 suitable
treatment for a patient such as, for example, the age or bodyweight of the patient, the severity of his or
her general condition, tiHe felebgbilisjetsditbernsdthvehrandetrelesed idanpafiactstisstablishedtic  The

invention relates aeeardingly to;the use @fﬁgsanyQQ%&&&%%&E&%@J9&&5%994&@&5}8&%»f&%@e

preparation of a medicament intended for 'specifically 15targeting a biologically active compound at
cells expressing oF$UErEreEdsiAg it SEretionitieplch arakesyisic stavdaaiEnteages. of testinvention

will emerge in the,reppaindey @a%tﬂﬁr%ﬁﬁfi%?fm(éi@héﬂea EXgRRleS AN EiorIE AW INg legends
are given hereinbelow. 20 LEGENDS FOR FIGURES igure 1 shows the nucleotidé and protein

sequences of thet¢39 15 hp ridrctim whisrr e destsinsr thalrare fryndien doge sapratEchdsebs.
Figure 2is a diaggsaﬁﬁUM@t{me%@%%h%@ﬁé&t}@a&%@%ﬂ@fﬁ&%ﬁ whigh the-Chy 1hd pretin

belongs, and very especially the two extracellular loops EC1 and EC2. 25 Figure 3 shows the
respective heavy ERafEMIRGht IS FEsGRHY dharmibsslive s8beadestdhitoriramediion. The
CDRs defined acggsdiggsto 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 dntiisdy N5 IS HIERSFAG RS AREMISHISAOTPHE CDRE darmdamatording to

the IMGT sysiemcasemidd Showesiymerinespne:ionhaldhhereas theltbRs definad-aceordingrto
1Cabat are shown in. boxes. Fg);ure 5 Tk'lfe\grs the respective hei\éy chain and light chain sequences
of antibody 211F3'&BETHNG O HR&THRAERHEHET He! SRR EHEG Gt YRRy <¥m are

5shown underlinestand«n:bieltuheraps the @Dﬁ&@ﬁsﬁm@é@@@p&mm@ﬂé@m@w§mm salkpoxes.
tne invention. The CHERAA Y AESEran Y 1 eI S e SHohruntoied S Tbold
whereas the CDRs:iafinedwmtgongingtcdlidbstiace, dhombans of condensation of fragments or by
15 conventional synthesis in solution. The polypeptides obtained by chemical synthesis,
which may contain corresponding non-natural amino acids, are also included in the
invention.

The antibodies, or one of their derivative compounds or functional fragments,

capable of being obtained by a method according to the invention are also included in
20 the present invention.

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

The bispecific, or bifunctional, antibodies constitute a second generation of

25  monoclonal antibodies in which two different variable regions are combined in the same
molecule (Hollinger and Bohlen 1999 Cancer and metastasis rev. 18: 411-419). Their
usefulness has been demonstrated both in the diagnostic field and in the therapeutic field
by their ability to recruit new effector functions or to target a plurality of molecules on
the surface of tumour cells. These antibodies can be obtained by chemical methods

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;



10in boxes. Figures 7A-7E 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. 15Figure 8 illustrates the expression of the CD 151 molecule in patients suffering 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 tumo&# 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 eyteheéthR- of e 180 dvietor dhepnd1 13 1R hrilZihéardibndypd 0B6HSbly thw surface

of NI14 3T3-CD1pd, LS ahd-hRa LRt EIoNS: %EQQW}EQS@}Q%/ Aire N Ony EYIOmalY . 0f the

recognition of CD151 by the murine antibody 211F3 on the surface of NIH 3T3-CD151, PC3 and A549
cells. 25Figure 1258w dasibtandimsisetipd ol eydrinaieofareht assibpitiodBradBpISe I tH¥$nurine
antibody 214B2 qguthe surfage of:Nab 3E3;CD151, PC3 and A549 cells. Figure 13 shows the

results of evaluation of the specificity of antibodies 203B6, 2051-18, 211F3 and 214B2 by Western
blot. Figure 1% illustrate$1é é’ﬁﬁl‘f&llérblﬁﬂﬁéﬁﬂ]ﬁ?ﬁa‘l‘fﬁi’-@DPBEWI%aYlg%HﬁEéd?éshﬁmfPCB

prostate tumour xemografl medeicthe REAipsliswere grafiedinto Swiss,hlude,mice (rflRydthe

subcutaneous route. Five days after grafting of the cells, 48 the mice receive, by the i.p. route, a

challenge dose oPSHififinaideds thav bt firdueriesaremsmed 5y creantarsimmnsBekweek of

a dose of 1 mg/mguge ofthatastibegvuifie timayr volumejs determingd hydhsrfamgla-Aveax length X
width x thickness, Figure 15 shows the analysis of the antibodies 203B6 and 214B2 radiolabelled
5with iodine 125, Wit P& Eutoradiography after SDS-PAGE electrophoresis under reductive

conditions and (B) Analgsisdey melegidassieveshipmatoaraphy. the Figurendt Pustiates thastudy of
the fixing of the ragiojabelled 2%3E\>1)3_6 antipody.to PC3 cells: Determination of the affinity constant at
equilibrium with (A EERIFAIRSh LSRR (B Sarh kP @nerous than production of 1o Specific

antibodies, the use of such bispecific antibodies has the advantage of reducing the
toxicity of the treatment. The use of a bispecific antibody makes it possible, in fact, to
reduce the overall amount of circulating antibodies and, as a result, the possible toxicity.
15 In a preferred embodiment of the invention, the bispecific antibody is a divalent
or tetravalent antibody.
Finalty, the present invention is directed to the antibody, or one of its derivative
compounds or functional fragments, as described hereinbefore, as a medicament.
The invention reiatés also 1o a pharmaceutical composition comprising, as active
20 ingredient, a compound consisting of an antibody, or one of its derivative compounds or
functional fragments, according to the invention. Preferably, there is added to said
antibody an excipient and/or a pharmaceutically acceptable carrier.
According fo 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.



10Figure 17 illustrates the study of the fixing of the radiolabelled 214B2 antibody to PC3 cells:
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) Platelet
aggregation and (B) Platelet activation (release of serotonin). 15Figure 19 shows the effect of
anti-CD15 | antibodies on the tumour growth, in vivo, of NCI-H441 cells. Figure 20 illustrates the
phenotype A) and differentiation markers B) of THP-1 é®lls cultured in the absence or presence of
PMA. C) Effect of anti-CD151 antibodies (214B2 and 203136) on the secretion of TNF by THP-1 cells
cultured in the absence or 20presence of PMA. The antibody 904 is used as isotype control and LPS
as positive activation corittpirFigeaed’ 29 ety tdcae thectdohihietantibotlidy 2418 2mxd Z0B36v0Nn antigen
presentation. #) pebyianakPreligrationcanitel. B anligensspeciic ralfealian,cs RAMELES
Example 1: Study of expression of the CD151 molecule The expression of the CD151 protein was
researched by irr@ﬁ%ﬁ@%@@ﬂﬁ\éﬁ%ﬁry (IHC) in samples of human tissues obtained from patients
suffering from prostate 6gf6eIs.QnIUN0.LBASElQLTNRSE RAtieNS. Slidesafingrmal fissuss adjacent to

the 30tumour were available and were therefore included in order to calibrate the level of expression in
the tumour tiSsueSOVHIE Hafihgl wssprsitioagccordipg thdke BXpEINCIE: CONREFCIAINSEVERRDIe slides
of the "Tissue arrgyatype@ieuges. 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 remo9IBHeRdBEEndlE PRFBRRILSE SERPIREEL i dREo IR 4R fERE5TRE solution

of hydrogen peroxide4{Sioma) §id% ipwialeknoatutatiotof thenansepesific. sitesssdhereatrigd out
with a solution of Ultra-V-Block (Labvision, ref. TA-125-UB) and labelling is carried out usin%&?
commercially avafSbfE AN &SG5S Pa ARBSHP s AthaH ke i cremest iuapnst B

concentratior of adigindi-Aisaarmecigbidciselype. contiel anibodinRakeCatamation:RefcX0931) is
used as a negative 10 experimental control. Labelling visualisation is performed using the Envision
Dual Link visualis%%](’ﬁowg%F’ﬁ%%Pﬁ&fgﬁ%ﬁ%fﬁégﬁﬁﬁé‘ljhﬁr?d’sfﬂ@f@f&%% PIE BRE Broxidase

substrate is S330&:fremDakiet ytermakan. whichhedesulisHpiasentedarnidgiresdushane thigkadfumber of
patients developigg rgr}ggstat tumours exhibit ovegﬁx%}rrgséion o F}Te CD 151 molecule. This . .
overexpression 15 Ay B& Very SRNTMEM B I08% BFRESatiets SRS FHsIC R &or
moderate (patientsAresitid)adtisdiad e nintedvthaieseepd aidheilgwkbidhe mhitlothelahgelis:dhe

correspondirllg no&rre]r%l Q{Hét 'é:ttis%tges d]L {10t express CD151 or express it only a little and that, where
it is expressed, it Seams 1o be mitad %pg andular type structures. Patient E exhibits an example of a

tumour not expressing CBnlisEn28] ththepeaise ageths’ luntrgancdr @eiguse S)ouhboerati{patient A) to

marked (patient substances which, when administered {o a patient, treats or prevents 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



B) expression is observed in certain cells of normal pulmonary tissue. However, the tumour tissue
exhibits a very high density of heavily labelled cells (patients A and B). Patient C exhibits an example
of a tumour not expressing CDI 51. 25Example 2: Generation and selection of the antibodies

BALB/c mice were immunised by the subcutaneous 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 pre"sQance of Freund's complete adjuvant, and the
next 2 in the presence of Freund's 30incomplete adjuvant. Three days before fusion, a final booster
injection of 10x106 3T3-CD151 cells was carried out by the intraperitoneal route. Mouse spleen cells

50 were then fus&d TEPSTETARE A4 SloHa ERisTIFEYANGBHPE G5 CoEn TR Rtes
described by Kohlerandidilsteirptozodinerantingdiescsestaiathintoiesaperaatanks irommune,
hybridomas resulting fram the fusion were, then screened for thejr ability to recognise the recombinant
extracellular Ioopi?g?@%i@ﬁrw HSHALRGSEPTET SREFEREEN O the CUPTALRIS IR HISHEEN PC3
prostate cancer tymhus iseumnfloxigyiemetryarbopleas.the ELLSA, 96-well plates are sensitised for 1

night at +4°C with the recombinant extracellular logp EC2 at 5.jig/m1 in PBS. After washing wijth PBS,
the wells are saturated wi 181.%@303%?3ﬂnr Sfuﬁ%nsﬁ‘?@gﬁ ?o?‘%lﬁ%ﬁg‘f%fg aftf thén 41t Washied again
with PBS. The hyiariddoham iiuecsiipemeatdantanm exalaatedowithelly diNtiosy{thesibaBorwigrd hour at
37C). The antibog;{es fii%a% 11.0 a}_l ]Eamié?ar}?ocil%ilissggelicz Eltqo?sare %gt%céed %¥h§) gce_ssgégdggr%g?ti n with a
peroxidase-conjugaatgla goat an |-mousé?g pbﬁiyc’:}iloha anrﬁgod‘ﬁ/f(‘ ac SOnﬁJ’g}ﬁ’ ution o L 000, 1
hour at 37C) and fleemridith,a péroxidrseysuldstratec(BddBibinte rohitniEiancefl dfmnte sbaintbient
15temperature). The reactiop is stopped b ion.of 1M sulfur ' d the optical density (OD) is
measured at 450 Ty e b e SRR AL TP 20T SR B PR e
hybridoma siiperratartidiasccandaabioe106000:1ROE celle fimwonstpdmvodatéd. into the wells. After

incubation for 20 minutes, a: 4C followad: ashi labe [ e lgG
polyclonal antibody (Mo%ﬁéﬁg’%’ﬁ%&%ﬁ%#ﬁﬁ%ﬁ%%&%‘%&%@ﬁgﬁh&% %o%lgéé’c%?]?ﬁn&t%ﬂ%%gma) is
determined with therdigioba it iuoRive erddfter foroerincuanisn $6 s G mititesont 4gibicticAt the

end of that screeging, the.following 4.hyprdamasere seleciag (selecion criterias QI Q.a,for the
ELISA and MF1> 50 for the flow cytometry): 203B6, 205H8, 2521 1F3 and 214B2. The result$

obtained for thos&tihgisHeBrRdsaaTEcrasBptadtin G difeniseieond ISacTiBrng. |Hybridoma

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, squaiamine, 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



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 3T3-CD151, and then on human tumétir lines of lung cancer A549, prostate cancer
DU 145 and pancreatic 10 cancer BxPC3 under the conditions previously described. The antibody
concentration of the supernatants was adjusted to 5 ug/m1 for the EL1SA and to 10 uslinl for the flow

cytometry analysE&2

antibody

10

20

30

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
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
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
“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,

In an especially preferred embodiment, said composition according to the
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
between the two compounds to be bound, e.g. poly(alkylenelglycols such as
polvethyleneglycol, or also amino acids, or, in another embodiment, to use active
derivatives of said cytotoxic agents into which there will have been introduced functions
capable of reacting with said antibody according to the invention. These binding
techniques are will known to the person skilled in the art and will not be elaborated

upon in the present description.

el EBEiInded R prdsdntiine. Tatne ael chesasmes leBoaps-am 151



Isotype ELISA OD at 450nm Flow cytometry MF1 NIH3T3- N3T3 -CD151 A549 DU145BxPC3
20386 cllA IgG1 K 2.218

42

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 yttrium’™®, go].dwg, palladium'®, copper 7, 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



16540 675 860768 205H8 cllA 1gG3 K 1.842 16 332 388 584350 211F3 cllA 1IgG1 K 2.301 16 556 481
524 536 21482 cllA IgG1 K 2.477 16 748
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different groups on the carbon chain so as to increase the stability and rigidity of the
ligand-metal complex (Krejcarek ef al. (1977); Brechbiel er al. (1991); Gansow (1991);
US patent 4,831,175).
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



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, Collection Nationale de Cultures de Microorganismes,
Institut Pasteur, 25 Rue du Docteur Roux, 75724 PARtS 5Cedex 15. Example 3: Specificity of the
antibodies The specificity of the 203B6, 2051-18, 211E3 and 214B2 antibodies was evaluated by
Western blot. 10The EC2 loop of CD 151 was cloned into the vector pET22b for expression in soluble
form in the peripla&tArarEssigrieh Bt Phe st HER s e Sl asicri FaeBimn o d&hdhe30 1o 221

of the human CDi%1peplidaseddencedn whichibarg inadded, aRoleHisi taihakine 6 tpdminal

position in order to facilitate purification. The recombinant EC2 protein was purified. by immobilised
metal affinity chroAHAESOHRENR SR PO CHEATh T B RphafostdiE QS Rt titEre).
Increasing amoupts iR ec0 AkPaR!, GRS hiptedrpieledbelaBsfiand 8 lig) and of HT-29 cell lysate

(10, 20 and 50 ttg of total proteins) were placed on.a 4-12% acr ide gel (BioRad). After .
electrophoresis (non-re]c)ﬁ?g?f\?g%Fﬂiﬂigﬁgﬁ?ﬁéﬁf’&%ﬁsWé}?et Paxﬁi%lgr?eﬁggﬁ Fitrgeflipeggste

membranes. Therietinsfermanbiaaes were then 20 incubated with the purified 203B6, 205H8, 211F3
and 214B2 antibodies (Q.5,ttg/m1),and then with a rabbit anti-mouse 1 lyclonal antibody coupled to
peroxidase (GF Healthodrs BEIH vEATatoi o) PREB RS N gl 7 rBogEh. baris,
211F3 and 214Bzxantiredigssecognisibilie labdipicie i &l optateindardithle rmdombimanfdbE2 loop by
Western blot (Figure }3). The antibody 205H8 25 has less reactivity for the complete CD 151 protein
under the conditidis of analysis. Compared to the signal observed for the antibodies 203B6, 211E3
and 214B2, the signal chitainedddicthipiatiitcdy2OoE & isfounvditiichenbakdrnttisadiffepprotsis not

observed for recagrion of the.ecombinant FC2 protein, 53 Material and methodse, Hpving
observed CD151 overekpress@ﬁn% tumour tissues of prostate cancer E)y Jrn‘éans o}
immunohistochervisirgaaiafhumampisswetbrrayysesaessline pvalveation dkaimt:@Bbblasstibodles on a
PC3 prostate Cangca?arc%aslil ageqoggﬁlféovélea S (P}!;a agee,d' g Qc%s@c%mylase, 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™™,

111 113m 95 i03

- g .
.. 17uthen1um’7, ruthenmium ™",
103

30 indivm O, indium 7Y, gallium.m, galliumsgg ruthenium

9%m

R i . P . . 47
ruthemumios, mercurym, mercury203 , Thenium™ ', rhemum;m, rhemium™, scandium™’,



5 line is an androgen-independent prostate line obtained from ATCC and cultured in FI2ZK 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 subcutaneously grafted onto six-week-old male Swiss Nude mice. Five days after
implantation, the tumour volumes 10 are measured, the mice are randomised so as to form groups
that are not statistically different, and the treatment is $farted by i.p. injection of a challenge dose of 2
mg of antibody per mouse. The animals are then treated twice a week with a dose of 1 mg of antibody
per mouse and the tumoyrs are measyred twice a yeek. The animals of the contrpl group are given an
injection of PBS. FHeteoUr (FoiuiHes aretelisinared dbabiang tduidumtiodalive x 1dHg#E width x

height. Statisticalanalysis i3 faered ot OBRAGTMRASY SRR URiNg BManRYVhitagy teat Results
The results presented in Figure 14 show that the antibodies 203B6, 214B2 and 211F3 exhibit

significant inhibitiBRErEBtGHRIOPEH SMPEIRDe R IHATIPT sy aE B sRHBEN EBEXSLRilst

being an inhibitorgshowsmone Modest anlir tumexbasiy ity this medebExamplaiisivey ohthe
fixing of anti-CD151 antibodies to PC3 cells The anti-CD151 antibodies 203B6 and.214B2 were first
a

labelled with fodiA43955%: hyHE FathalU B R B GenERdARSHERNY thé antiBodeSere

purified by molecuias-sigue theermaiegrapeewap Bnl Gealuiib G Haalbearehin wlesspsemove
the free iodine 125. The radiochemigal purity of the radiplabeli

a d antibodies was determined, after
purification, by sifts thHl-I%‘}Q’Pe&l‘ﬁ%ma@g%%@?ﬁﬁgﬁ/ﬂggrﬂ%%ﬁﬁﬂr@iﬁéﬂgﬁﬁté‘% &h a
Superdex 200 colimai e Bteaiheare)h o doislauicr adography afteo8DS-PAGE electrophoresis.
Figure 15 shows that the heavy chain (-50 kDa)tgnd Iigét} 25 kDei% of the 2 antibodies are
Sty Bt -

abelled i 54 equivalen AN TLER Bl Corti TS DSBS Br P68 Tt T34 SR/ cator
(15B). The specifiaeaptapty:abthel radiekibated dantindcichvas deteifitinedising bagsivingcebunter
(Wallace V\(izarq %4%%, Igerk(}in Iglrrg(gr#s . re'l;hle Q}ysico-chemicalthceh ?ristiics of the 203B6 ar)d
21.4B2 antibodieSradidrapened with SSame i?é) - [ﬁ%ﬁgﬁ‘?% andeﬁgl]ljﬂfﬁ - are collated in
Table 6 hereinbelow: Tabl&i6lo&nrtibpdystiThfROBB 6 1¥ktd@dd BRieabelinglefficiericy 496)
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



85.578.1 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 6 ng/ml and 27 ug/miéinclusive, 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 each concentration

tested, in the prederisiamedineseessredmokilradivldbeliedaantioeyioe TE0heTHeuspenific2defixing is

calculated by subjragting-the ngrsnecific fadioactivi 0{Jrlgg&)t_he total radioactivity. The saturation
curves are shown in Figures 16A and 17A for the antibodies ['251]-203B6 and [1251]-214B2,

respectively. The ScatcREgrebiidsosbtaimed Eyiids e 6B R IPR Paicr rote seifty obeseldata using

Prism software a'Mﬁ%@%@?@H&%g%@QS&Q&MH%?r&féﬂ?&di&ﬁ?r%@f?&%al HERLIRAR us
determined: 25- 203B6KD = 12.850.99nM - 214B2KD = 6.38 0.45nM 55
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



Example 6: Effect of the anti-CD151 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 generally 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. 10For this
study, blood samples were taken from fasting donors using trisodium citrate as anticoagulation agent.
Centrifuging at 160vforBriipditas &t PUC wigkens ihpb3dibiaeorssrasaopiinel&-Feheprs s YRRP),
whereas platelet-pagy.plasma (PPP) is obtained by centrifuging at 1500 g for 10 minutes at 20C.
Platelet aggregation was measured in the PRP of 10 donors, after adjustment to 300000
platelets/mma3, according£45 foskura S prrseRsicvameaTtichasnof tehlighin spvantesyiwigbediring at

500 rpm at 37C. E@%W%@%ﬁ@ﬁﬁ&g%@gﬁﬁbﬂaﬁa@ ﬁiﬂ?{ﬁﬁéﬁﬁ’é&g&@%ﬁg@@%%d@%%{ﬁ gantrols)
and 15 minutes for the antibodies tested. Platelet activation was measured in the PPP of 10 donors, by

measuring the setigtiBrtsdredomm stridird el s feliner) asemdirpe K ah e shiistric
detection. The effgaigtthe antibodies on platelet 20 functions was determined for a concentration of
10 ug/ml. Several contrgl antibodies were used: PM6/248 (anti-CD41, integrin odib) and 14A2.H1
(anti-CD151) as positive EFFERbEEIESPEHE s b2 [Eat)saLbatFsraoERvecernd pid
aggregation causegiby the-xaHOUSEOMPaHNGS Testethis Asspssat-torrpach tenMaEs apearcestage of
the aggregation caused by thrombin, which is taken as 25 reference (10&%2{). Figure 18A shows the

mean aggregatiof 3 EESHARMTIIP S9th EBTHES M tELte 4RI SRR IREARISE, BIEE8, agents
which have gicaugaitueeffect but which are less potent than thrombin, bring about comparable
aggregation, 30.1 10.5 % and 47.6,_12 7 DA, respectively. The variat] in the values obtained are
routinely observed in ha%ﬁ%%ﬁni?‘s%hcﬁ%’&?ﬁﬁfr ﬁ%@rfjﬁ%%n%?iv‘il&ug{é)gﬁgﬁﬁﬁy@ %é&e?(%leegféd, the
904 antibody doesuffeticatisenptaselet aggragdiion: ithia antleashsdllowsaidetectio pafresheldgSnM) to
be defined, The agg z%t?tion_gauseq bgﬁtye anti-CD 151, 56 antibadies : §c%6t?r;8)2%£80%3« 13=32%
and 4.9 = 1.6 % respec |1\?3f>}, ?s@éﬁ%ﬁe% (W ahd Close %o e detddlisAtireshond. enaggregation
caused by these thahtivadizsisdesspivain thétofitheucdintrel antibody 14A2.H1. Figure 18B shows the
mean values for serotonin rel d.by the platelets (in I\di 51 resence of the yarious.
compounds§tsested. Therlyr1 sﬂﬁteéa gﬁ %ff%(é’a %‘o‘?ﬁ%%r%&s}‘té %f“&a %Igp ggﬁv%f%r?ug?e!% r%%%%&gy 6 those
described above.fhe 1904 @antivobByct dasnotcapseds| atetet ncfivatior whersh theohnpinicbtifigs about

a very marked re InA30M),Tha Ameunts of sesofanin eleasedaie s n.he
presence of ADP@I\%}%})%I}%F ?gﬁggﬁqﬁﬂgﬁglﬁﬁ%ﬁﬁﬁg 3%%%?(/‘?1&%5 Zf 6nM. r sr:_?ectively)
but 10 these com@gstasdendaiotibeciiBeedias platelet activators. The serotonin release caused by the

anti-CD151 antibodies 2@3@9 @%%gﬁ%zﬁw% Qg gg,fgggﬁgg}g@qgev@%%@gpm%ﬁog hese 2

antibodies are 2.4 and 3.6 times lower, respectlvel% , than'the meéan value for the control anti-CD151

antibody 14A2.H1qmeeRelusibadiHé ieetsthy eaftHE BhtGMegHP SihredhedP aalibody 15

PM6/248 and the anti-GR 1 6trel antitogdy:k4A2ddl, ave.arRrable ef.hdnging abore pladeie)
aggregation in vitro and.o? causing EJ‘Igt_elet activation (Roberts et al., 1995, Br. J. Haematol. 89:

853-860: Homby &f arurigontigedy Sreruripyerod BEN R ddritrads - thanfuaZ tischntibody, the
anti-CD151 antibodies 36386 angh«d4B2 sausaveryiow dovelzef Riateletaggrasatonpsagtivation

which are not significant in human 20clinical terms, Exami)le {: Stud& of the activity of anti-CD151
t

antibodies on the'BFSWHGPRE M 41 Hidrtieinvives RO GBS bibtamEf o tFATCC are

cultured in RPMI 1640 rpgglienmtandswhichhd@de, B¢ SoangdAdadi-glufamine havedeaegaddedy The
cells are divided two days befgre gra-fj?

ing so as to obtain cells that are in the expanential growth phase
on the day of grafftAg s8I ARRSANG %?4%& %ﬁg?g%ée ﬁfﬂ}ﬁiﬁﬂﬁe@é&%@ﬁbg@ﬁ% tﬁ’éﬁfgccﬁhgn in athyrnic
Nude mice. Five days aftgfgrafiisiginenturaalirs drevaleasur ablacanddifie anshalshelsrgpidmours of
comparable size 31 isURHEd, 0 B3RS LRl R Ice
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,



30are treated, by the i.p. route, with a challenge antibody dose of 2 mg/mouse and then twice a week
with a dose of 1 mg of antibody per mouse. The tumour volume is 57 assessed twice a week and is
calculated using the formula: rt/6 X length X width X height. Specific analysis of the data is carded out
at each measurement, using a Mann-Whitney test. The results presented in Figure 19
demonstrate that the antibodies 203B6 and 5214B2 are capable of significantly (p<0.05) inhibiting the
growth, in vivo, of the NCI-H441 cells. Example 8: Assé$sment of the activityanti-CD151 antibodies on
macrophage function 10Assessment of the expression of CD151 on cells of the blood shows that this
molecule is expressed significantly on the lymphocytes and monocytes. In order to preclude any
possible toxicity phstiéeasethie R v e andoosBebilivssidesoele egtooficrd hetanthaderfedeon

macrophage aCti‘{@sF!‘%Hﬂé%’ctﬁfg%% Qidhe acthabac e iamobNkheE.I3 & Markerof sacronhad

activation, the INFa concentration of the supernatant 15 from a culture of THP-1 cells, cultugr)gd in the

presence or abseheetBihe ghtibsdiclrgrtsetdat thilvrasslesgbd pgh psaidithe thidkngssell line is a
monocytic leukaemia "rl%dg%?@@?'%.@v‘éiﬁ%f%@l%‘ﬁ%m %ng&p@gh&g,g%lmﬁ i@ﬂ{@gﬁgﬁg%@ agents

of the PMA or la,25-dihydroxyvitamin D3 type. This activation process is accompanied by very

significant se€retivilbfi T d 2Eoris s s mektafigmaphtibetie s el NOE- Eleeienirses wedsded into
6-well plates in the preseneearaRSeRS PhRIA 25 MNB: o720 urs. Altek it incubation period,

some of the cells are recovered in order to check the differentiation in the %resence of PMA by

microscopic observatior G5y EABSTARE S S Bhel db 1rep ofifin arkiiabelisd 2A5B6 & adter test
(241B2 and 203Bg) pre; addediadhe ot wells ignanadgitionalneriodhafizdneus,) Hae2adantibody

is used under the 25 same conditions as isotype control. LPS (1 jig/m1l) is used as a positive
experimental contiBFerRe Elerddibrpitants are then withdrawn, centrifuged and stored at -80C

before being@ssayed faritheiriiNfassentemMosnmeansofaiink LWiSAtastiol abeliBe TeMu S, ShRwN i
Figure 20A indicate that, in the absence of PMA, the THP1 cells are ngn-adherent, refringent and

round. In the pred8nce oFEPRMASHHEEE8 s 3 (R AbMINERTSTEM: 2 Aatl R R vk hiddicatverten
differentiation of the-wenpayjesdtiadmatrophages. The FACS analyses (Figure 20B) show that, in the

absence of PMA, less 58 than 20% of the THP-I cells express CDT |p or CD14, The cellular
differentiation caused by fEPMATLYES xﬁé%%‘ea? 35! es%ﬁ%@%iﬂtﬁlgi ?&h‘?ﬁc%?li?ﬁtgféta@é“moﬁf‘e cells
expressing CD11;twhiciPeheages fgm® b YPGB ieexpiassioa dssalsbssthstantially increased,

with the number of posi 'vg cell cgan ing fram 20 to 37%. The %v idity of the assessment model
employed heltisling been tgl u%n?tr%% %g?lgh‘?ﬁ %%tg? %%‘eaé%%n 5 %éegr%?- 1 %ﬁt%g‘gﬁé’szﬁ/as
carried out in thisyest.ofiglie{20Ccshaws that no TNFa production is observed when the THP-I cells

TNFa. (1000 200 paimieC opLaH SRS ek ey AE e R )
10control also briegls abbutcthe: sberdtioncofoa higitdev el ddytokinEffthisdieing-tHe! Casatihodies
(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.



the presence or absence of the differentiation inducer. None of the anti-CD 151 antibodies
assessed causes secretion of TNFa whatever the state of cellular differentiation. 15Example 9:
Assessment of two anti-CD151 antibodies with respect to antigen presentation function In view of
the fact that the CD151 molecule is widely expressed on antigen-presenting cells, a study was carried
out in order to check the potential impact, on antigen presentation function, of a therapy directed
against CD! 51. The experiment 20 performed consist&of monitoring the specific lymphocyte
proliferation of the Ti 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 associatidrPivitasthexproiacntesonthernalicavaiab rtigish Présentaten acD3Por CD8+

lymphocytes will gauge probigration.of artiaen-speciic Glones AN IRRARON JptgeRRigsaniation wil

therefore manifest itself in modulation of lymphocyte proliferation. For this experiment, PBMCs are
isolated by centriffigih§iatalabiosel Biva EiRsiPgradresin Thabranen keving-BeehWashddstiideivith PBS,

are counted and fersysRandedept M%%?H@Mbg@&?%%&%&%ﬂ%ﬂhéﬁbﬁ%ﬁ?ﬂ!311%055&%919m to
e

which 10 % FCS and 1 % glutamine have been added, 100 ul of the cell suspension are 30seeded into
each well of & 96UvRAYHERR Al thelinesaraedicns SRt A’ Ak WEaRBEHEs thdenpstPInic214p2

and 203B6 antibegies are-Assessedatafinataenssniration oL HsQuaimiod heOG4-antihagly is
introduced at the same final concentration as experimental isoty&g control. PHA (15 tiglm1 in well), a

polyclonal activafSdrRAHBESEGREISFONTE HtRsn? OTERI R S SSaAL ls rifraapi-EoHrdatdethus toxoid

(Ti) was selectedgs-deshamtigenandiissgsed-ata finalLereentration of 310&jiglmh. Hheplates 5 are
incubated at 37C for 96 hours, at the end of which 0.25 pfi of ‘Hé%tﬁexmidine are added to each well for
C

an additional peri§ti6i24 RN RS T s cteld SnHitdrSand fMREFa¥oactivity

is assessed;o  Hhenasuid show. N:bigine AlAlindicats thalhasexpretad, BaeiRh Duselias positive
control causes very marked lymphocyte proliferation. ' ity of the signal 10 agrees. well with
poyclonal acthadaHO RS SETB A o G e e R PP ESE A Dkl has no
impact on cell prokieration nikhe:absacedof-prebehoevaiRiddn. Similarly, the two anti-CD151
antibodies tested do noIT in either case, m di%the r,PIi eration, The TT antigen causes ?,i nificant

g PoYea A 2%

proliferation of part of the Fyfﬁgb gcyfgsﬁigﬁulg}tio%g |gure%‘f§ ﬁenr%nllgeﬁoor 651?:?%n i profiferation

in the 15 presengewid@Gdaanakthelinio ardieGBPeibdnartithedid3 tEstadlewiicH ndicates thatiaander the
conditions of the experiment, antigen pre ation is not affected.by the compoupds tested. 60
CLAIMS 1. biacdit by G A RS s s i o TR ET S 8l e o
binding to the COp&ieprotemmani).tf ishibietheted ey rcgropith ihovives sdithamibabsibbistjssélected in
the group consisting.of; 6a), anantibody,. QL ope aLits derivalive. compeynds of lunctighal, agments,
comprising: i) agfieg '?c%al comprising the gsglﬁlg{s) as %fl\‘%nsed accorglglg 0 IMGT n%am{jeé.gg
system, CDR-L1 ©fisétplienders Q1 BNGESeC DRseQrsf Sehedincecs FQIBnN@an Hpel {TDBRULES. of
sequence SEQ 1B,49,3 Eﬁﬁﬁg%t%gaa%‘fje of a tumour not expressing CD151.
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



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 ; 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 i) a hé8vy chain comprising the 3 CDRs, as defind
according to IMGT numbering system, CDR-H1 of sequence SEQ ID No. 20, CDR-H2 of sequence
SEQ ID No. 21 and CDR-H3 of sequence SEQ ID No. 22, respectively; c) an antibody, or one of its
derivative compotiids BT ketfbral Haginbatd, Byphpnsingtiom) & 1t ehain dskdrskigtHelCDRs,

as defined accorginghig @&t RumInsrRsrsysieMy iRl 1 of sequence SEQ ID No.33, 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 ErSREUBRArsHREr e Sy URTETaRS Ferihg isidrmae sreititedf¥Bquence

SEQ ID No. 4, CRR#3pf sedusnce.RERd RNRi34rand PR3 efseauenttnak @dN0.35,
respectively; and, 61 _ __ d) an antibody, or one of its derivative comgg%unds or functional fra&ments,
séf{ll;é% ring

comprising: °  iy2PRdHtTRAMEoTh S ACDR! SEREtiE PR LTRSS TR b

system, CDR-L1 ghseguence SRQUDiNG4 3owRok2©9f sequence SEQ ID No. 44 and CDR-L3 of
sequence SEQ ID No. 45, respectjvely; and §ii) a heavy chain comprising the 3 CDRs, as defind
according to IMGT nu b‘griﬁﬁ s%fs%%'r %%_)‘ﬁ’(’.} PlEFS Y 'esﬁé’é”éqﬁ‘g}% No‘?‘ﬁ%, @D&IQZ%’FE& fience
SEQ ID No. 47 argcaBDRadSahaesuenchSET DN 143niegpeRtivalfie? Wistibodyridic G gngeto claim
1, being selected in.the group consisting Qf; a) an antibod ne, of its derjvative compounds or
functional ragmeHtL> T4 TGS A & B g tETior i AEHbp e S G No. 7
and a heavyichaiwsbadpsiging et aBiR0 Heidhgadglence 86 RNma8nts ak) anmatddodyhontone of its
derivative compounds or.functianal fragments rising a light chain rising the. amino.acid
sequence SEQ Igiﬁéc.nﬁél l%lcrll%aa% %g?/ry?crﬁ%% 8Etog;err"Siercl'f(jet e%%%heg %ﬁﬂfs?(e)queehné}gl@gé (?)'. 24;

) an antibody, oktwpe=od itsideridaby ewarspoundsubefunctidthak fragrriiats;bBjoempriging anlight chain

comprising the amino acid sequence SEQ 1D No, 36 a vy chali ising th Ing acid
cequence SEQ 10 RS S8 B R (S T O e Rk
fragments, comptigimgrattight mtaindesmprisingetHe SiMinb eoitdisetiuence ISEDIDI oat4Bnatneha heavy
chain .Comprf§'”9&%&%@%@%‘%%%&&%%‘3% P N%D ao%o%-wrga%nypgaa@gﬁ@aﬁbé&ﬁ .
secreting an antibody according to any of the preceding claims, said hybridoma being selected in the
group consisting @dtity hybridomerslpdsitét) athe CNCM, Institut Pasteur, Paris (France) on 22nd

February 2008 under nyigbey, - 3920; dhe hylyidoma depasited a1 tg CNCM. st Ragieuy Paris
(France) on 22nd February 2008 under numbér 1-3921; the hybridoma deposited at the CNCM, Institut

Pasteur, Paris (FRFEEYSA SUpSEraNHsae 2008l indoPdiiiet tele peevaeraidatedwyrfidmibeleposited
at the CNCM, InsfitylsPagieur, RAHSH1B008) Ak st eran RA08: Underaumben 1x3943gs-

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:



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 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 ahtibody, or one of its derivative compounds or
fiinctional fragments, according to one of claims 1 and 2, characterised in that it comprises the
following steps: 18a)culture of a cell according to claim 6 in a suitable culture medium and under
suitable culture conditions; and b)recovery of said afé®édtes, or a functional fragment thereof, thereby
produced, from the culture medium or from said cultured cells. 63 9. Antibody, or one of its derivative
compounds or functional fragments, capable of being.obtained hy a method.according to_claim 8. 10.
Composition comprising, g a¢tiygngredient, a & und consisting 6¥aRTIBEY) or ore of its
functional fragments, according to one of claindd!d #5%Ad 9 or 6 produced byHik hybridoma according
to claim 3. 11. CompostigB@according to claim 10;1é/aracterised in that it additionally comprises, as a
combination product fol &jEptaneous; Separate gf Jfye-staggered use, an aggipody, a
cytotoxic/cytostatic agent, a_cell toxin or a radioelement. 12 12.Composition according to one of claims
10 and 11, as a medicaféh 13.Use of an antibdd9%r one of its functional f&gments, acgording to
one of claims 1, 2 and 9,gfpFoduced hy the hybrigigeia according to claim 3;gfa/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.

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



18 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. In vitro diagnostic method for diseases
having overexpression or underexpression of the CD151 protein, starting from a biological sample in
which the abnormal presence 24 of the CD 151 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 beifwy possible for said antibody, where
appropriate, to be labelled. 64 ASTRACT The invention relates to novel antibodies that can bind
specifically to the human CD151 protein, especially monoclonal antibodies of marine origin, chimeric
antibodies, 5 andeRtirhi eaPEhtibodies, @rid-fe fHelathfifo arddiememnsteieitashtuBgitentdsoding for
said antibodies. Thedpyentigrrkelates to the use of said antibodies as medicament for the prophylactic
and/or therapeutic treatment of cancer and in methods or kits for diagnosing diseases related to the

T

overexpression of the pfofelYEHaBes TrasHYentRsRTeitHertr st ligndrsiigswpdsitions
comprising such entibedies pambinadwith I0anticanseranybodies, andienagents Lroamiugated with

toxins and/or radioelements, and to use thereof for the prevention and/or treatment of certain cancers.
pctir2009050612 <85k td-LISTAGE DE SEQUENCES <110> Pierre Fabre Medicament <120>
NOUVEAUX ANTICORPS UTILES POUR LE TRAITEMENT DU CANCER <130> Cas 684* <160> 94
<170> Patentin version 3.3 <210> 1 <211> 10 <212> PRT <213> mus musculus <400> 1 Ala Ser Val
Glu Tyr Tyr Gly Thr Sellﬁ_xgaagie 3: Specificity of the antibodies

The specificity of the 203B6, 205H8, 211F3 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



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 musculus <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 15 <210> 6

pctfr2009050612-seq]l.txt 5

Material and mezho.;ffé'

Having observed CD151 overexpression in tumour 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> 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 65707580 Pro Val Glu Glu Asp Asp LetrrAla 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

equivalent manner (15A) and confirms the absence of free todine 125 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



<210> 8 <211> 118 <212> PRT <213> mus musculus <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 GI§/5Thr Gly Phe Ala Tyr Trp Gly Gin Gly Thr
100105110 Leu Val Thr val Ser Ala 115 <210> 9 <211> 30 <212> DNA

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



<213> mus musculus <400> 9 gccagtgttg aatattatgg cacaagttta30 <210> 10 <211> 9 <212> DNA
<213>mus musculus <400> 10 gaagcatcc9 <210> 11 <211> 27 <212> DNA <213> mus musculus
<400> 11 cagcaaagta ggaaggctec 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 ggggtttget tac33 Page 3 56

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)
3 in the presence of the various compounds tested. 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
10 these compounds can be classed as plateiet 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
15 PM6/248 and the anti-CD151 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

20 ¢linical 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
25 which 10 % FCS and 1 % L-glutamine have been added. The cells are divided two days
before grafting so as to obtain cells that are in 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
30 are treated, by the i.p. route, with a challenge antibody dose of 2 mg/mouse and then

twice a week with a dose of 1 mg of antibody per mouse. The tumour volume is



pctfr2009050612-segl.txt <210> 15 <211> 333 <212> DNA <213> mus musculus <400> 15 gacattgtgc
tcagccaatc tccagcttct ttggctctgt ctctggggca gagagccacc60 atctcctgca gagccagtge cagtgttgaa tattatggca
caagtttaat gcattggtac120 caacagaaac caggacagcc acccaaactc ctcatctatg aagcatccaa cgtagaatct180
ggggtccctg ccaggtttag tggcagtggg tctgggacag acttcagcect caacatccat240 cctgtggagg aggatgatct
tgcaatatat ttctgtcagc aaagtaggaa ggctccttac300 acgttcggag gggggaccaa gctggaaata aaa333 <210> 16
<211> 354 <212> DNA <213> mus musculus <400> 16 gaagtgaagc tggtggagtc tgggggaggt ttagtgcagc
ctggagggtc cctgaaactc60 tcctgtgcag cctectggatt cactttcagt acctatacca tgtcttgggt tcgccagact120
ccagagaaga ggctggagtg ggtcgcatac attagtagtg gtggtggtac tacctattat180 ccagacactg taaagggccg
attcaccatc tccagaGueEratccadyiskatettiftaana et Esagt i dcéﬁﬁt@?géféégizﬁ@&@é‘ag é’é‘g eatgt

attactgtgc aaCtCCEéigﬁ@@96@@&9&%:\;QQ{EQC&E@&Q@%EEE%Q&Q%PP%Q&&M%@}%E@%%ﬁl0> 17
<211> 6 <212> PRT
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



<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-seqgl.txt Gin Gin Tyr 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

58

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



<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 A;s?p Arg Phe Thr Gly 505560 Ser Gly Ser Gly Thr
Asp Phe Thr Leu Thr lle Ser Asn Met Gin Ser 65707580

10 pg/ml. The 9G4 antibody is introduced at the same 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,



Glu Asp Leu Ala Asp Tyr Phe Cys Gin Gin Tyr Ser Ser Asn Pro Thr 859095 pctfr2009050612-seq|l.txt
Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys 100105 <210> 24 <211> 123 <212> PRT <213> mus
musculus <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 lles®yr 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 859%?(5 iﬁé{g Ala Arg Arg Asp His Tyr Gly Asp Tyr Ser
Tyr Ala Met Asp Tyr 100105110 Trp Gly Gin Gly Thr hr Val Ser Ser

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



115120 <210> 25 <211> 18 <212> DNA <213> mus musculus <400> 25 cagaatgtgg gtattgct1l8 <210>
26 <211> 9 <212> DNA <213> mus musculus <400> 26 tcggcatcc <210> 27 <211> 24 <212> DNA
<213> mus musculus <400> 27 pctfr2009050612-seql.txt 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 dittactggg atgatgacaa g21 <210> 30 <211> 45
<212> DNA <213> mus musculus <400> 30

d) 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-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.



gctcgaagag accactatgg tgactactcc tatgctatgg actac45 <210> 31 <211> 318 <212> DNA <213> mus
musculus <400> 31 gacattgtga atcacctgca ggacaatctc cgcttcacag gaagacctgg accaagttgg tgacccagtc
tcaaaaattc atgtccacat cagaaggaga cagggtcagc aggccagtca gaatgtgggt attgctgtag cctggtatca
acagaaacca ctaaactact gatttactcg gcatccaatc gctacactgg agtccctgat gcagtggatc tgggacagat ttcactctca
ccatcagcaa tatgcagtct cagattattt ctgccagcaa tatagcagcabdtcccacgtt cggtgctggg agctgaaa <210> 32
<211> 369 <212> DNA <213> mus musculus <400> 32 caggttactc tgaaagagtc acttgttctt tctctggttt
cagccttcag gaaagggtct tataacccat ccctgaagag ttcctcaaga tcaccagtgt gaccactatg gtgactactc gtctcctca
atattgcagc cctcccagac cctcagtctg60 acttctggta tgggtgtgag ctggattcgtl20 gcacacattt actgggatga
tgacaagcgcl80 gictccaBgpiatheticleny addcehggiazdtegatacigaca dataclaaty tgeisgangad00wing
gactactggg gtca%%glaac ctﬁg_gtcaccBGO 369

eic acl
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.



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 A& Leu Ser Leu Gly 151015 GIn Arg Ala Thr lle
Ser Cys Arg Ala Ser Ala Ser Val Asp Tyr Tyr 202530 Gly Thr Ser Leu Met GIn Trp Tyr GIn GIn Lys Pro
Gly Gln Pro Pro 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

6 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 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.

18
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
24 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.



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 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-seq|l.txt <210> 37 <213, 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 Valdtw At Tyr Tyr Pro Asp Thr lle 505560 Lys Gly Arg
Phe Thr lle Ser Arg Asp Asn Ala Lys Asn Thr Leu Phe

The invention relates to novel antibodies that can bind specifically to the human

CD151 protein, especially monoclonal antibodies of murine origin, chimeric antibodies,

5 and humanised antibbdies, znd to the amino acid and nucleic acid sequences coding for
said antibodies. The invention relates 1o the use of said antibodies as medicament for the
prophylactic and/or therapeutic freatment of cancer and in methods or kits for diagnosing
diseases related to the overexpression of the protein CDI151. The invention further
relates to products and/or compositions comprising such antibedies combined with

10, anticancer antibodies and/or agents or conjugated with toxins and/or radicelements, and

to use thereof for the prevention andfor treatment of certain cancers.



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 <213> mus musculus <400> 38 gcaagtgttg attattatgg cacaagttta30 <210> 39
<211> 24 <212> DNA <213> mus musculus <400> 39 atta tagtg gtggtgttac tacc24 <210> 40 <211>

33 <212> DNA <213> mus musc fsr f@ %0@ Wg&% -Ja&ctgggac ggggtttget tac33
pctfr2009050612-seql.txt <210> o NA <213> mus musculus <400> 41

gacattftfe Pierre Fabre Médicament
<120> NOUVEAUX ANTICORPS UTILES POUR LE TRAITEMENT DU CANCER
<130> cCas 684*
<160> 94
<170> PatentIn version 3.3

<210> 1

<211> 10

<212> PRT

<213> mus musculus

<400> 1

Ala Ser val Glu Tyr Tyr Gly Thr Ser Leu
1 5 10

<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

Gln GIn Ser Arg Lys Ala Pro Tyr Thr
1 5

<210> 4

<211> 8

<212> PRT

<213> mus musculus

<400> 4

Gly phe Thr Phe Ser Thr Tyr Thr
1 5

<210> 5

<211> 8

<212 PRT

<213> mus musculus

<400> 5
ile ser ser Gly g?y Gly Thr Thr

<210> 6
Page 1



atctcctgca caacagaaac ggggtccctg cctgtggagg acgttcggag tcacccaatc gagccagtgc 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 tcctgtgcag ccagagaaga ccagacacta ctgcaaatga actgggacgg musculus
tggtggagic cqtptagatt ggctggagty taad§Gieedueagfdazegdtitgétta tgggggagat cactttcagt ggtcgeatac
attcacegic gtglgaagac ctggggccaa ttagtgcagc acctatacca attagtagtg tccagagaca acggccatgt
gggacidityy otgyagggte! tgtcttgggt gtggtgttac atgccaagaa attactgtac tcactgtctc

<400> ©

Ala Thr pro Arg Ile Gly Thr Gly Phe Ala Tyr
1 5 10

<210> 7

<211> 111

<212> PRT

<213> mus musculus

<400> 7

Asp Ile val Leu Ser GlIn Ser Pro Ala Ser Leu Ala Leu Ser Leu Gly
i

Gin Arg Ala Thr Ile Ser Cys Arg Ala Ser Ala Ser val Glu Tyr Tyr
20 25 30

Gly Thr Ser Leu Met His Trp Tyr Gln GIn Lys Pro Ggy Gin Pro Pro
35 : 40 4

Lys Leu Leu Ile Tyr Glu Ala Ser Asn val Glu Ser Gly val Pro Ala
50 55 60

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Ser Leu Asn Ile His
65 70 75 80

Pro val Glu Glu Asp Asp Leu Ala Ile Tyr Phe Cys GIn GIn Ser Arg
85 90 95

Lys Ala Pro Tyr Thr pPhe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110

<210> 8

«<211> 118

<212> PRT

<213> mus musculus

<400> 8

Glu val Lys Leu val Glu Ser Gly Gly Gly Leu val GIn Pro Gly Gly
1 5 10 15

Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr pPhe ggr Thr Tyr
20 25

Thr Met Ser Trp val Arg Gin Tgr Pro Glu Lys Arg Lgu Glu Trp val
35 4 4

Ala Tyr Ile Ser Ser Gly Gly Gly Thr Thr Tyr E%r Pro Asp Thr val
50 35

Page 2



cctgaaactc60 tcgccagact120 tacctactat180 cacccetgttc240 aagcccccga300 tget354 <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

pctfr2009050612-seql . txt
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Arg Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn ger Leu Lys Ser Glu gap Thr Ala Met Tyr Tyr Cys
5 95

Ala Thr Pro Arg Ile Gly Thr Gly Phe Ala Tyr Trp Gly GIn Gly Thr
100 105 110

teu Val Thr val Ser Ala
115

<210> 9

<211> 30

<212> DNA

<213> mus musculus

<400> 9
geccagtgttyg aatattatgg cacaagtita 30

<210> 10

<211> 9

<212> DNA

<213> mus musculus

<400> 10
gaagcatcc 9

<210> 11

<211> 27

<212> DNA

<213> mus musculus

<400> 11
cagcaaagta ggaaggctce ttacacg 27

<210> 12

<211> 24

<212> DNA

<213> mus musculus

<400> 12
ggattcactt tcagtaccta tacc 24

<210> 13

<211> 24

<212> DNA

<213> mus musculus

<400> 13
attagtagtg gtggtggtac tacc 24

<210> 14

<21i> 33

<212> DNA

<213> mus musculus

<400> 14
gcaactccce gaattgggac ggggtitget tac 33
Page 3



<213> mus musculus <400> 45 Gly GIn Thr Tyr Ser Phe Pro Tyr Thr pctfr2009050612-seq|l.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 pctfr2009050612-seql. txt

<210>
<211>
<Z212>
<213> mus

<400> 15
gacattgtgc

15
333
DNA

atctcctgea

CaacCagaaadc

ggagrcccig
cctgtggagy
acgttcggag
<210>
<211>

<212>
<213> mus

<400> 16
gaagtgaagc

16
354
DNA

tcctgtgeag
ccagagaaga
ccagacactg

ctgcaaatga

attgggacgg

<210> 17
<211> 6
<212> PRT
<213> mus

<400> 17

1

<210> 18
<211> 3
<212> PRT
<213> mus

<400> 18

ser Ala Ser
1

<210> 19
<211> 8
<212> PRT
<213> mus

<400> 19

musculus

tcagccaatc
gagccagtge
caggacagcc
ccaggtttag

aggatgatct

gggggaccaa

musculus

tggtggagtc
cctctggatt
ggctggagtg
taaagggeeg
acagtctgaa

ggtttgctta

musculus

musculus

musculus

tccagettct
cagtgttgaa
acccaaactc
tggcagtggg
tgcaatatat

gctggaaata

tgggggaggt
cactttcagt

ggtcgcatac
attcaccatce
gtctgaggac

ctggggcecaa

Gln Asn val Gly Ile Ala
5

ttggctctgt
tattatggea
ctcatctaty
tctgggacag
ttctgtcagce

daz

ttagtgcagce
acctatacca
attagtagtg
tccagagaca

acggccargt

gggactctgg

Page 4

ctctggggca
caagtttaat
aagcatccaa
acttcagect

aaagtaggaa

ctggagggtce
tgtcttgggt
gtggtggtac
atgccaggaa
attactgtge

tcactgtctc

gagagccace
gcattggtac
cgtagaatct
caacatccat

ggcteccttac

cctgaaactce
tcgccagact
tacctattat
caccctgtac
aactcceccga

tgct

60
120
180
240
300
333

60
120
180
240
300
354



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 202530 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 505560 Ser Gly Ser Ala Thr Asp Phe Thr Leu
Thr lle Ser Ser Val Gin Ala 657075806 AglpeeiDAld -Asp TTyaxidis Cys Gly Gin Thr Tyr Ser Phe Pro
Tyr 829095 1 hlrﬁhgegsl)é S8l Jhar Lys Leu Glu lle Lys Page 11
pctfr2009050612-seql.tyt 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

<210> 20

<211> 10

<212> PRT
<213> mus musculus

<400> 20

Gly Phe Thr Leu Ser Thr Ser Gly Met Gly
1 5 10

<210> 21

<211> 7

<212> PRT

<213> mus musculus

<400> 21
Ile Tyr Trp Asp AsSp Asp Lys
1 5

<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
1 5 10 15

<210> 23

<211> 106

<212> PRT

<213> mus musculus
<400> 23

Asp Ite val Met Thr GIn Ser GlIn Lys Phe Met Ser Thr Ser Glu Gly
1

Asp Arg val Ser Ile Thr Cys Lys Ala Ser GIn Asn val Gly Ile Ala
20 25 30

val ATa Trp Tyr GIn GIn Lys Pro Gly GIn Ser Pro Lys Leu Leu Ile
35 40 45

Tyr ggr Ala Ser Asn Arg Tyr Thr Gly val Pro Asp Arg Phe Thr Gly
55 60

ser Gly Ser Gly Thr Asp Phe Thr Leu Thr ITe Ser Asn Met GIn Ser
65 70 75 80

Glu Asp Leu Ala ggp Tyr pPhe Cys Gln ng Tyr Ser Ser Asn Pro Thr
9 95

Page 5



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 His Pro 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 Gly 100105099 T#{088? Qe 2rivevhi Bér Ser 115 <210> 51 <211> 18 <212>

DNAgr133 Mg natiscyiis cA002 »k8adaatgtgy gtacttatl8 <210> 52 <211> 9 <212> DNA <213>
mus musculus <40@® 52 ggggcatcc9 <2135 53 <211> 27 <212> DNA <213> mus musculus

<210> 24
<211> 123
<21Z2> PRT

<213> mus musculus

<400> 24
Gln val Thr
1

Thr Leu Ser

Gly Met Gly
35

Trp Leu Ala
50

Leu Lys Ser
65

Phe lLeu Lys
Cys Ala Arg

Trp Gly Gln
115

<210> 25
<211> 18
<212> DNA
<213> mus

<400> 25
cagaatgtgg

<210> 26
<211> 9
<212> DNA
<213> mus

<400> 26
tecggeatcee

<210 27
<211l> 24
<212> DNA
<213> mus

<400> 27

Leu
Leu

20

val

Arg

Ile

LysS
5
Thr
ser
Ile
Leu
Thr
85

Asp

Thr

musculus

gtattgct

musculus

musculus

Glu
Cys
Trp
Tyr
Thr
70

Ser
His

Ser

ser

Ser

Ile

Trp

55

Ile

val

Tyr

val

Gly

Phe

Arg

40

Asp

Ser

Asp

Gly

Thr
120

Pro

Ser

25

Gin

Asp

Lys

Thr

Gly
10

Gly
Pro
Asp
Asp
Ala
90

TYFP

Ser

Ile Lteu Gin Pro Ser Gin
15

phe Thr Leu Ser Thr Ser
30

Ser Gly Lys Gly Leu Glu

Lys Arg Tyr Asn Pro Ser
60

Thr Ser Arg Asn Gln val
75 80

Asp Thr Ala Thr Tyr Tyr

95

Ser Tyr Ala Met Asp Tyr
119

Ser

18

Page ©



<400> 53 ggacagactt acagctttcc gtacacg27 Page 12 pctfr2009050612-seql.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 <480 2peR{tditdtas eighgetyca gagcagtctc cgcttcacag gaagaccttg
9ggatReE it AARAHR MGG cEA¥ga ctaaactact geagtgggte cagactatca tggaaataaa ficcaaatee
gaatgtgggt a%%atacggg tgcaacagat ctgtggacag a

< >

<211>
<212>
<213> mus

<400> 28
ggttttacac

30
DNA

<210>
<211>
<212>
<213> mus

<400> 29
atttactggg

29
21
DNA

<210>
<21l>
<212>
<213>

30
45
DNA
- LS

<400> 30
gctcgaagag

<210>
<211>
<212>
<213> mus

<400> 31
gacattgtga

31
318
DNA

atcacctgca
ggacaatctc
cgcttcacag
gaagacctgg
accaagttgg
<210>
<211>
<Z212>
<213> mus

<400> 32
caggttactc

32
369
DNA

acttgttctt
cagcecttcag
tataacccat
ttcctcaaga
gaccactatg

grctectea

musculus

tgagtacttc

muscutus

atgatgacaa

musculus

accactatgg

muscuius

tgacccagtce
aggccagtca
ctaaactact
gcagtggatc
cagattattt

agctgaaa

musculus

tgaaagagtc
tctetggttt
gaaagggict
ccctgaagag
tcaccagrygt

gtgactactc

tggtatgggt

tgactactcc

tcaaaaattc
gaatgtgggt
gatttactcyg
tgggacagat

ctgccagcaa

tggcectgyg
tacactgagt
ggagtggctg
ccggetcaca
ggacactgca

ctatgctatg

tatgctatgg

atgtccacat
attgctgtag
gcatccaatc
ttcactctea

tatagcagca

atattgcagce
acttctggta
gcacacattt
atctccaagg
gatactgcca

gactactggg

Page 7

actac

cagaaggaga
cctggtatca
gctacactgg
ccatcagcaa

atcccacgtt

ccteecagac
tgggtgtgag
actgggatga
atacctecag
catactactyg

gtcaaggaac

cagggrcage
acagaaacca
agtcectgat

tatgcagict
cggtgciggg

cctcagtcty
ctggattcgt
tgacaagcgce
aaaccaggta
tgctcgaaga

ctcagtcacc

30

21

45

60
120
180
240
300
318

60
120
180
240
300
360
369



atgtccatgt acttatgtat gcatccaacc ttcacactga acttacagct 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 clgatitffioeigoigageglagetcctcga attcatccta actgtagaca tctgeggtct
caaggaacct ctggagcttc agtgaagctg tgcactgggc gaagcagagg atagtggtaa tactaacaac catcctccag

cacagegtac attactgtgc aagggcgagg cagtcaccgt ctcctca <210> 59 <211> 15
<21il> 10
<212> PRT
<213> mus musculus

<400> 33

Ala ser val Asp Tyr Tyr Gly Thr Ser Ley
1 5 10

<2310> 34

<21l> 8

<212> PRT

<213> mus musculus

<400> 34

Ile Ser Ser Gly Gly val Thr Thr
1 5

<210> 35

<211> 11

<212> PRT

<213> mus muscuius

<400> 35

{hr Ser Pro Arg Thr Gly Thr Gly Phe Ala Tyr
5 10

<210> 36

<Z211> 111

<212> PRT

<213> mus musculus

<400> 36
Asp Ile val Leu Thr Gin Ser Pro Ala Ser Leu Ala Leu Ser Leu Gly
1 5 10 i5

GIn Arg Ala ggr Ile Ser Cys Arg Aga Ser Ala Ser val égp Tyr Tyr
2

Gly Thr Ser Leu Met GIn Trp Tyr GIn GIn Lys Pro Gly GIln Pro Pro
35 40 45

Lys Leu Leu ITe Tyr Glu Ala Ser Asn val Glu Ser Gly val Pro Ala
50 55 60

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Ser Leu Asn Ile His
65 70 75 80

Pro val Glu Glu Asp Asp Leu Ala Ile Tyr Phe Cys GlIn GIn ser Arg
85 90 95

Lys Ala Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu ITe Lys
100 105 110
Page 8



<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 1015 <210> 60 <211>7 <212>PRT

<210> 37
<211> 118
<212> PRT
<213> mus
<400> 37
Glu val Lys
i

Ser Leu Lys

Thr met Ser
35

Ala Tyr Ile
50

Lys Gly Arg

Leu GTn Met

Thr Ser Pro

Leu val Thr
115

<210> 38
<211> 30
<212> DNA
<213> mus

<400> 38
gcaagtgttg

<210> 39
<211> 24
<2172> DNA
<213> mus

<400> 39
attagtagtg

<210> 40
<211> 33
<212> DNA
<213> mus

<400> 40
acaageecocee

pctfr2009050612-seql.txt

musculus

Leu ga? Glu Ser Gly Gly

Leu Ser Cys Ala Ala Ser
20 25

Trp val Arg Gln Thr Pro
40

Ser Ser Gly Gly val Thr
55

Phe Thr ;ge Ser Arg Asp

Asn Ser Leu Lys Ser Glu
85

Arg Thr Gly Thr Gly Phe
100 105

val ser Ala

musculus

attattatgg cacaagttta

musculus

gtggtgttac tacc

muscutus

gaactgggac ggggtttgct tac

Asp

10

Gly

Glu

Thr

Asn

ASp

90

Ala

Page 9

Leu

Phe

LYS

Tyr

Ala

75

Thr

Tyr

val

Thr

Arg

Tyr

60

Lys

Ala

Trp

Gin

Phe

Leu

45

Pro

Asnh

Met

Gly

Pro

ser

30

Glu

ASD

Thr

Tyr

Glin
110

Gly
15

Thr
Trp

Thr

Leu

Gly

Tvyr

val

Ile

Phe

80

Cys

Thr

30

24

33



<213> mus musculus <400> 60

mus musculus <400> 62

<210>
<211>
<212>
<213>

41

333
DNA
mus

<400> 41
gacattgtgce

atctcctgea

Caacagaaac

ggggteecty
cctgrggagg
acgttcggag

<210>
<211>
<212>
<Z213> nmus

<400> 42
gaagtgaagc

42
354
DNA

tectgtgeag
ccagagaaga
ccagacacta

ctgcaaatga

actgggacgg

<210> 43
<211> 6
<212> PRT
<213> nmus

<400> 43

1

<210> 44
<211> 3
<212> PRT
<213> mus

<400> 44

Gly Ala Ser
1

<210> 45
<211> 9§
<212> PRT
<213> mus

<400> 45

musculus

tcacccaatc
gagccagtge
caggacagce
ccaggtttag

aggatgatct

gggggaccaa

musculus

tggtggagtc
cctetggatt
ggcrggagtg
taaagggecg
acagtctgaa

ggtttgcetta

musculus

musculus

musculus

pctfr2009050612-seqgl. txt

tccagettct
aagtgttgat
acccaaactc
tggcagtggg
tgcaatatat

gctggaaata

tgggggagat
cactttcagt

ggtcgcatac
attcaccatc
gtctgaagac

ctggggecaa

Glu Asn val Gly Thr Tyr
5

ttggctctgt
tattatggca
ctcatctatyg
tctgggacag
ttctgtcage

aad

ttagtgcagce
acctatacca
attagtagtg
tccagagaca
acggecatgt

gggactctgg

Gly GIn Thr Tyr Ser Phe Pro Tyr Thr

ctctggggea
caagtttaat
aagcatccaa
acttcagcect

aaagtaggaa

ctggagggtc
tgtcttgggt

gtggtgttac
atgccaagaa
attactgtac

tcactgtctc
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gagagccacc
gcagtggtac
cgtagaatct
caacatccat

ggctecttac

cctgaaaﬁtc
tcgocagact
tacctactat
caccetgttc
aagcccecga

tgct

Glu Ala Ser Asn Val Glu Ser 15 <210> 61 <211> 6 <212> PRT
<213> mus musculus <400> 61 Ser Thr Tyr Thr Met Ser 15 <210> 62 <211> 17 <212> PRT <213>

60
120
180
240
300
333

60
120
180
240
300
354



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 tgcat4s
<210> 65 <211> 21 pctfr2009050612-seql.txt <212> DNA <213> mus musculus <400> 65
gaagcatcca acgtagaatc t21 <210> 66p2Tt2008652522-BMA <XE3> mus musculus <400> 66
agtaé’ctata ccatgtctl8

<210> 46

<211> 8

<212> PRT

<213> mus musculus

<400> 46

Gly Tyr Thr phe Ehr ser Ser Ser
1

<210> 47

<211> 8

<212> PRT

<213> mus musculus

<400> 47

Ile His Pro Asn Ser Gly Asn Thr
1 5

<210> 48

<211> 12

<212> PRT

<213> mus musculus

<400> 48

Ala Arg Ala Arg Ser pPhe Tyr Tyr Ala Met Asp Cys
1 5 10

<210> 49

<211> 107

<212> PRT

<213> mus muscuius

<400> 49
Asn Ile val Met Thr GIn Ser Pro Lys Ser Met $er Met Ser val Gly
1 5 10 15

Glu Arg val ;gr Leu Ser Cys Lys éga Ser Glu Asn val ggy Thr Tyr

val Ser Trp Tyr GIn GIn Lys Pro Glu Gln Ser Pro Lys Leu Leu Ile
35 40 45

TYIr géy Ala Ser Asn Arg ggr Thr Gly val Pro ggp Arg Phe Thr Gly

Ser Gly Ser Ala Thr Asp Phe Thr Leu Thr Ile ser Ser val Gln Ala
65 70 75 80

Glu Asp Leu Ala ggp Tyr His Cys Gly Gén Thr Tyr Ser Phe Sro Tyr
9 5

Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
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<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 Thrcks 2B0985p6 k22 pest 18 w1 2> PRT <213> mus musculus <400>
71 Ser Thr Ser Glylm)et Gly Val Ser 0

<210
<211>
<212>
<213>

<400>
Gin val
1

ser val

Ser Met

Glu
50

Lys
65

Gly

val Asp

Ala Arg

Thr Ser

<210>
<211>
<212>
<213>

<400>
gagaatg

<210>
<211>
<212>
<213>

<400>
ggggcat

<210>
<211>
<212>
<213>

<400>

50

119

PRT

mus musculus
50

Gln Leu Gln

5
Lys lLeu Ser
20

His Trp Ala
35

Ile His Pro
Lys Ala Thr
Leu Ser Ser

85
Ala Arg Ser
100

val Thr val
115

51

18

DNA

mus musculus
51

tgg gtacttat
52

9

DNA

mus musculus
52

cC

53

27

DNA

mus musculus

53

GlIn

Cys

LyS

Asn

Leu

70

Leu

Phe

Ser

Pro

Lys

Gin

sSer

55

Thr

Ser

Tyr

Ser

Gly

Ala

Arg

40

Gly

val

Ser

Tyr

ggacagactt acagctrtcc gtacacg

Ser

ser

25

Pro

Asn

Asp

Glu

Ala
105

val
10

Gly
Gly
Thr
Thr
Asp
80

Met

Leu

Tyr

Gin

Asn

Ser

75

Ser

ASD

val

Thr

Gly

Asn

60

Ser

Ala

Cys
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Arg

Phe

Leu

45

Asn

Ser

val

Trp

Pro

Thr

30

Glu

Glu

Thr

Tyr

Gly
110

Gly
15

ser
Trp
Lys
Ala
Tyr
95

Gin

Ala

Ser

Ile

Phe

Tyr

Cys

Gly

18

27



15 <210> 72 pctfr2009050612-seql.txt <211> 16 <212> PRT <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 muscthis6AB02-seddgyeatcca atcgctacac t21 <210> 76 <211>
24 <2<122_5>Dl\l,5§1 <213> mus musculus <400> 76 agtacttctg gtatgggtgt gagc24

<211> 24
<212> DNA
<213> mus musculus

<400> 54
ggctacacct tcaccagetc cteg 24

<210> 55

<21l> 24

<212> DNA

<213> mus musculus

<400> 55
attcatccta atagtggtaa tact 24

<210> 56

<211> 36

<212> DNA

<213> mus musculus

<400> 56
gcaagggcga ggtcctttta ctatgctatg gactge 36

<210> 57

<211> 321

<212> DNA

<213> mus musculus

<400> 57
aacattgtaa tgacccaatc tcccaaatcc atgtccatgt cagtaggaga gagggtcacce 60

ttgagctgca aggccagtga gaatgtgggt acttatgtat cctggtatca acagaaacca 120
gagcagtctc ctaaactact aatatacggg gcatccaacc ggtacactgg ggtccccgat 180
cgcttcacag gcagtgggtc tgcaacagat ttcacactga ccatcagcag tgtgcagget 240
gaagaccttg cagactatca ctgtggacag acttacagct ttccgtacac gttcggaggg 300

gggaccaage tggaaataaa 321

[+3]

<210> 58

<211> 357

<21Z2> DNA

<213> mus musculus

<400> 58
caggtccaac tgcagcagcec tgggtctgtg ctggtgagge ctggagettc agtgaagetg 60

tcctgeaagy cttetggeta caccttcacc agetcectcga tgeactygage gaagcagagg 120
cctggacaag goecttgagtg gatcggagag attcatccta atagtggtaa tactaacaac 180
aatgagaagt tcaagggcaa ggccacactg actgtagaca catcctccag cacagectac 240
gtggatctca gcagcctgtc atctgaggac tctgeggtct attactgtge aagggegagy 300
Tcctittact atgetatgga ctgetgggygt caaggaacct cagtcaccgt ctootea 357
<210> 59

<211> 15
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<210> 77 <211> 48 <212> DNA <213> mus musculus <400> 77 cacatttact gggatgatga caagcgctat
aacccatccc tgaagagc48 <210> 78 <211> 39 <212> DNA <213> mus musculus <400> 78 agagaccact
atggtgacta ctcctatgct atggactac39 <210> 79 <211> 15 pctfr2009050612-seql.txt <212> PRT <213>
mus musculus <400> 79 Arg Ala Ser Ala Ser Val Asp Tyr Tyr Gly Thr Ser Leu Met Gin 151015 <210>
80 <211> 17 <212> PRT <213> mus pet$caif9eA®2 8@dyrile Ser Ser Gly Gly Val Thr Thr Tyr Tyr
Pro ASg$hr f8Lys 151015 Gly <210> 81 <211> 9 <212> PRT

<400> 59

Arg Ala Ser Ala Ser val Glu Tyr Tyr Gly Thr Ser Leu Met His
1 5 10 15

<210> 60

<211> 7

<212> PRT

<213> mus muscuius

<400> 60

Giu Ala Ser aAsn val Glu ser
1 5

<210> 61

<211> 6

<Z212> PRT

<213> mus musculus

<400> 61

Ser Thr Tyr Thr Met Ser
1 5

<210> 62

<211l> 17

<212> PRT

<213> mus muscutus

<400> 62

Tyr Ile Ser Ser Gly Gly Gly Thr Thr Tyr Tyr Pro Asp Thr val Lys
1 5 10 15
Gly

<210> 63

<211> 9

<212> PRT

<213> mus musculus

<400> 63

;ro Arg ITe Gly ghr Gly Phe Ala Tyr

<210> 64

<211> 45

<212> DNA

<213> mus musculus

<400> 64
agagccagty ccagtgttga atattatggc acaagtttaa tgcat 45

<210> 65
<211> 21
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<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 <212> DNA <213> mus musculus <400> 83 tacattagta gtggtggtgt tactacctac tatccagaca
ctataaaggg c51 <210> 84 <211> 27 <212> DNA <213> mus musculus <400> 84 ccccgaactg

ggacggqgtt tgcttac27 <210> 85 <211 »dtf =Z00BE FIRT2<4E> s musculus <400> 85

pctfrzg(% 5 =eql pglys Ala Ser Glu Asn Val Gly Thr Tyr Val Ser 1510 <210> 86 <211> 11 <212>

PRT <213> mus musculus <400> 86 Gly Ala Ser Asn Arg Tyr Thr Gly Val Pro Asp 1510 <210> 87
<400> 65
gaagcatcca acgtagaatc t 21

<210> 66
<211> 18
<212> DNA
<213> mus muscutus

<400> 66
agtacctata ccatgtct 18

<210> 67

<211> 51

<212> DNA

<213> mus musculus

<400> 67
tacattagta gtggtggtgg tactacctat tatccagaca ctgtaaaggg ¢ 51

<210> 68

«211> 27

<Z212> DNA

<213> mus musculus

<400> 68
ccccgaattg ggacggggtt tgcettac 27

<210> &9

<211> 11

<212> PRT

<213> mus musculus

<400> 69

Lys Ala Ser Gin Asn val Gly Ile ala val Ala
1 5 10

<210> 70

211> 7

<212> PRT

<213> mus musculus

<400> 70

Ser Ala Ser Asn Arg Tyr Thr
1 5

<210> 71

<211> B8

<212> PRT

<213> mus musculus

<400> 71
Ser Thr Ser Gly Met Gly val ser
1 5

<210> 72
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<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 tcc38=220899306221 583 .<X12> DNA <213> mus musculus <400>
91 p§ 909 612-seql.txt ggggcatcca accggtacac tggggtcccc gat33

<213> mus musculus

<400> 72

His Ile Tyr Trp Asp ASp Asp Lys Arg Tyr Asn Pro Ser Leu Lys Ser
1 5 10 15
<210> 73

<211> 13

<212> PRT

<213> mus musculus

<400> 73

Arg Asp His Tyr Gly Asp Tyr Ser Tyr Ala Met Asp Tyr
1 5 10

<210> 74

<211> 33

<212> DNA

<213> wmus musculus

<400> 74

aaggccagtc agaatgtggg tattgctgta gec 33
<210> 75

<211> 21

<212> DNA

<213> mus musculus

<400> 75

tcggcatceca atcgctacac t 21
<210> 76

<211> 24

<Z212> DNA

<213> mus musculus

<400> 76

agtacttctg gtatgggtgt gage 24
<210> 77

<211> 48

<212> DNA

<213> mus musculus

<400> 77

cacatttact gggatgatga caagcgctat aacccatccee tgaagagce 48
<Z210> 78

<211> 39

<212> DNA

<213> mus musculus

<400> 78

agagaccact atggtgacta ctcctatgct atggactac 39
<210> 79

<211> 15
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<210> 92 <211> 18 <212> DNA <213> mus musculus <400> 92 accagctcct cgatgcacl8 <210> 93
<211> 51 <212> DNA <213> mus musculus <400> 93 gagattcatc ctaatagtgg taatactaac aacaatgaga
agttcaaggg c51 <210> 94 <211> 30 <212> DNA <213> mus musculus <400> 94 gcgaggtcct tttactatgc

tatggactgc30
pctfr2009050612-seqgl. txt
<212> PRT
<213> mus musculus

<400> 79

Arg Ala Ser Ala Ser val Asp Tyr Tyr Gly Thr Ser Leu Met Gln
1 5 10 i)

<210> 80

<21l> 17

<212> PRT

<213> mus musculus

<400> 80

Tyr Ile Ser Ser Gly Gly val Thr Thr Tyr Tyr Pro Asp Thr Ile Lys
1 5 10 15

Gly

<210> 81

<211> 9

<212> PRT

<213> mus musculus

<400> 81
Pro Arg Thr Gly Thr 61y phe Ala Tyr
1 5

<210> 82

<211> 45

<212> DNA

<213> mus musculus

<400> 82
agagccagtg caagtgttga ttattatggc acaagtttaa tgcag 45

<210> 83

«<23i1> 51

<212> DNA

<213> mus musculus

<400> 83
tacattagta gtggtggtgt tactacctac tatccagaca ctataaaggg ¢ 51

<210> B84

<211> 27

<212> DNA

<213> mus musculus

<400> 84
ccecgaactg ggacggggtt tgoettac 27

<210> 85

<211> 11

<212> PRT

<213> mus musculus

<400> 85
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pctfr2009050612-seql . txt

Lys Ala Sser Glu Asn val Gly Thr Tyr val Ser
1 5 10

<210> 86

<211> 11

<212> PRT

<213> mus musculus

<400> 86
Gly Ala Ser Asn Arg Tyr Thr Gly val Pro Asp
1 5 10

<210> 87

<211> ©

<212> PRT

<213> mus musculus
<400> 87

Thr Ser Ser Ser Met His
1 5
<210> 88

<211> 17

<212> PRT

<213> mus musculus
<400> 88

Glu Ile His Pro Asn Ser Gly Asn Thr Asn Asn Asn Glu Lys Phe Lys
1 5 1 15
Gly

<210> 89

<211> 10

<212> PRT

<213> mus musculus

<400> 89

Ala Arg Ser Phe Tyr Tyr Ala Met Asp Cys
1 5 10

<210> 90

<21i> 33

<Z212> DNA

<213> mus muscutus

<400> 90
aaggccagtg agaatgtggg tacttatgta tcc

<210> 91

<211> 33

<212> DNA

<213> mus musculus

<400> 91
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ggggcatcca
<210> 92
<211> 18
<212> DNA
<213>  mus
<400> 92
accagetcct
<210> 93
<21l> 51
<212> DNA
<213> mus
<400> 63
gagattcatc
<210> 94
<211> 30
<212> DNA
<213> mus
<400> 94
gcgaggtect

pctfr2009050612-seql. txt

accggtacac tggggtcccc gat

musculus

cgatgcac

muscuius

ctaatagtgg taatactaac aacaatgaga agttcaaggg C

musculus

tttactatge tatggactge
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30



