NOVEL ANTI BODI ES | NHI BI TI NG c- MET DI MERI ZATI ON, AND
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specifically to the human c-Met receptor and/or
capabl e of specifically inhibiting the tyrosine kinase
activity of said receptor, espedially nonoclona

anti bodi es of nurine, chineric and humani zed ori gin,

as well as the amino acid and nucl eic acid sequences
codi ng f oNGHds d NIHBIOAIESENH NDTEN roa-MELDAMERIZATION,

anti bodi es according to ' Nt e capabl e of

i nhi biting the c-Met diﬁ@@?%@?ﬁg@&h%ﬁgi$nvention

| i kewi se conprises the use of these anti bodies as a

medi canent_for the}prophylactlc and/ or therapeutic

t r eat meRECBNIEAdBMA. Dy any pat hol ogy connected with

t he ove

process it PSR pln G oaRel alBRiclTinat ol Bndipg gpocifealy
W fohtht hemaw e-ﬂ\&emE@BJrQﬁd/Of capabtof sphgfit¢atlyantiibing the tyrosine kinase
finally conprises products and/ or conpgQsition ) ..
coMIIVitEi Hgsadi EreeRiY Bourialy | ORISR hARY B iSH P iRes chimeric and
anﬁﬁ&&ﬂk&ﬁorwl RwFNETHE AhindURCHRAARIcLid £5d ?éd]s@&&k RSding for these
ot her growth t'actors involved In tunor progression or
meagodes s Mared/partiaubariyo antbodied Aorording i te cthaceverdigendrs capable of

or OB S aR AR AT R B R BRI SKESIoh CORRBBThe 1oc of these

BAQK%%%"@S & e nd HVENTA Mo PRARRIOIn I tRShRGK itRB&®ent of cancers
(RTK) targeted agents such as trastuzumab, cetuxi mab,

bevmeiry patblogy neoninpdted avith t;}@f<i>‘tqr¢ﬂpbessmhu ofi sad gedeatos as well as in
IC: !%rogeﬁsgs OI‘dkl éa Pﬂglatgnog?sSt ?ﬁlgsisgsr 90 cqu tlhs‘[ht]%g?érgxprestshon of c-Met.
pr Th@tﬁﬂpérﬁloﬁe fipelly ofondprisdd- ﬁr@ﬂﬂtdt&y aﬁ’lfd/o?TK&nﬁdiﬁltﬁdhsalc&@prlsmg such
i ncl udes RON and SEA. The c- Met. RTK famlyf]Ie

st ffodicalin wombiragpe yith P’@ﬁf artpadiqRndfos ehemecsl sprappunds directed

th Y, 0 t

ar it oo DRt IRy Rbdilcd BB iBrelFRF Ptbfistsis andlor
[ DedimpdBatis andoeintatancGcigenser hf&its c@flgat@DRitBAeKind and their use for
Nal di ni et al,, Eur. Biol. Og. J . 1991,
1othﬁsﬁsefvezﬁ%?nd/%f-tﬁ%fre%mnwﬁﬁ&ﬁ@ €&ty expressed in a
variety of tissue and their expression is normally

restricted to cells of epithelial and nesenchynal

originB () HE I8V et al ., Oncogene

é|92|1 25%%%2% gooaﬁg EE@ mﬂ)g‘s(;{%}eg %S?tﬁ sp%héhs tFaéJBlqualpb cetuximab,

nOBéﬁbleﬁHUQMaﬁﬁltﬂﬁide%&@ﬁﬂpInhﬂﬁﬂ)rsh AYR PEaRut&N MNintefesPBf targeting
partlcularly i mportant incell mgration, norphogenic

di thiscprefein elpssdar traamme@tr@anieztad carectt t he
three-d| IiUla”eqsls tﬂe prototypic member of a sub-family of RTKs which also includes

RON and SEA. The c-Met RTK family is structurally different from other RTK families

and is the only known high-affinity receptor for hepatocyte growth factor (HGF), also
called scater factor (SF) [D.P. Bottaro et al., Science 1991, 251: 802-804; L. Naldini et
al., Eur. Mol. Biol. Org. J. 1991, 10:2867-2878]. c-Met and HGF are widely expressed
in a variety of tissue and their expression is normally restricted to cells of epithelial and
mesenchymal origin respectively [M.F. Di Renzo et al., Oncogene 1991, 6:1997-2003;
E. Sonnenberg et al., J. Cell. Biol. 1993, 123:223-235]. They are both required for

normal mammalian development and have been shown to be particularly important in



tubul ar structures as well as growth and angi ogenesi s

[F. Baldt et al., Nature 1995, 376:768-771; C. Schm dt
w@tooalo742Nat ure. 1995: 373: 699-702; Tsarfaty etPEI/EP2008/059026

Sci ence 1994, 263:98-101]. Wile the controlled

regul ati on of c-Met and HGF have been shown to be

i mportant in manmmalian devel opn8nt, tissue mai ntenance

and repair [Nagayanma T, Nagayama M Kohara S,

Kam guchi H, Shibuya M Katoh Y, Itoh J, Shinohara Y.

Br @ﬁlhm@rgtlom @mzrph@egggélﬁf)arenmggn‘@ @nd 'pggﬁangtwn of dles three- dimensional

¥2 ﬁtru?_tlures a Y n%go?wtgxan%l&@ogeﬁ%%?ﬁ %a,l?& et al., Nature 1995,

14@7(5168 71hecr derﬁfdegt“aai mmreswgmmc@mbz nTshf’fEty et al., Science
g ession of cancers. Aberrant signalling driven by

867 D5l 81 h Y ileath sontetlicd remyation of seMek aqdﬂéGﬁd@ve been shown
5 folte poﬁa{lteﬁ]]% ﬂaﬁ!ﬁ?ﬁ %‘fﬂ)tﬁ@rﬁt qﬁ&?@mﬁﬂl@&%ﬁ? . and. epalr [Nagayama

plays a crucia ein ri genesi s an
[ BTy Nhgmjamp M) Kahara SNdamiReochi H\/l‘.Sh.lbL@alM Rawh.Y 20613], Shinohara Y.,
4:915- 925 Tr | ino and Conpglio P. M Rev.
Caltadh Re%o%Pﬁlﬂ é@&?égéé%éojf ah%rﬁa@glfia pﬁa.%%rgareotweé Miyata Y, Uto H,
achjpMat, F@é{}ra%rl( af & Beuly H | Q%an%eﬁﬂséﬁ%e@@@os 307(1):146-51], their
i ndependerit nechani sms, which include over expressi on

of dysrégetatioansinaplicptd ac thermogmssmnafmanms activation, or

Bur o Joratyfinal G e S Tiop 8ol iy EorgpE BT i one of the

2280 BelucntoNRY.2lonaBbRcdOfEhuARh | Qdhce zﬁrdl\@lays a cru01al role in
receptor, in presence or in absence of the |

r eUIOrigaNasis andguetastesiy [%lr%lrﬂmﬁrmg abfNatnRey. Mal lelrmph 92003 4:915-
Ki &4 Lcsfrusoh@hgn(i‘t&%% 1id AT{e’ anef A09% 2§f):289-300),

tyroslne contarning p p

VAt oWl ChhapdropBhte chemt aét[%tloﬁ QQA aABg b Zlgaﬂéidél%ﬁ@nt%nd independent
Activated c-Met recruits S|gnaII|n€ effectors to its

15 pumeshigeskisngvhich enqlydeapeiexmessioa el edBetasl@b mgragrine or autocrine
t |
L:g %\Xgﬂ)}é}g ?rﬂ%hﬁ&%hag& ﬁ fu E%f n@l@% Eﬁag.rcg.eglﬁgét%t%g{l,sbﬂ&ows J. and

[ GRudgi@FR., \@nder Wattdms @505 C226:1.R6%. Hﬁ@@&;r %@mgom&aﬁﬁpn of c-Met

Fur ge KA, Zhan nde W ene
19{61%%%5@@% a*pﬂsflmﬁeah@nés Setrpizgd fooregulate the binding

t U Tty GRY i) klE@tﬁc%tdeHe kingé’eat%'w‘afh ?ﬁ‘f‘ ﬁﬂgv\‘;)vgﬁ@ %hﬁlmng peptide
and for evadi ng apoptosis [Furge KA, Vande

20 Wosibstr@ss [[onsdbeMéatowiod G/, B@@H@l)llsﬁgmg Al@Jl]—MS N®ET0-8]. Activated
Beéwteg\%ﬁ&ge }léna%gnef&‘@?orm% d{sdnu@:éig)slqng Lsitf: ép?a&e(ﬁ in ﬁie cytoplasm

Goh&ﬁzﬁﬁ relsﬁtlng%@ﬁb EMyalhe 8988 Rral 4ROQigNalling /pathways, including Ras-
(1%2 2212-2 In addition, a unique facet of the

NAPK i 3K Srmgldr%twét[ﬁﬁé Gk Gde eIk GIE GalkRese B8P (1):49-51;

Lnﬁa eci%Ahg"h tgg&?ﬁ%%%938§§EOGFC§%%§§§hfegr| ﬂﬁﬂb)ss&z9} These
25 [ Tpatbwhysngre lessential for tumour cell proliferation, invasion and angiogenesis and for
evading apoptosis [Furge KA, Zhang YW, Vande Woude GF, Oncogene, 2000,
19(49):5582-9; Gu H, Neel BG, Trends Cell Biol. 2003 Mar, 13(3):122-30; Fan S, Ma

YX, Wang JA, Yuan RQ, Meng Q, Cao Y, Laterra JJ, Goldberg ID, Rosen EM,

Oncogene. 2000 Apr 27, 19(18):2212-23]. In addition, a unique facet of the c-Met

10

30  signalling relative to other RTK is its reported interaction with focal adhesion
complexes and non kinase binding partners such as a6B4 integrins [Trusolino L,

Bertotti A, Comoglio PM, Cell. 2001, 107:643-54], CD44v6 [Van der Voort R, Taher



Bertotti A, Conoglio PM Cell. 2001, 107:643-54],
CD44v6 [ Van der Voort R, TaherTE, Wel enga VJ,
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Gherardi E, Pals ST, J Biol Chem 1999,

274(10):6499-506], Plexin Bl or semaphorins [G ordano

S, Corso S, Conrotto P, Artigiadi S, Glestro G

Barberis D, Tamagnone L, Conpbglio PM Nat Cell Biol.

2002, 4(9):720-4; Conrotto P, Valdenbri D, Corso S,
SeTEnWl@ngpa%gﬂmmr@aLen MDR@QD iRo Spwif LBRewd| G.ridartmann G, Gherardi E,

&Eélg%go %ﬁ%@ﬁ rnnI l‘égog%%gf %99%%5}%3 rlaanooxnsgeontla{p%orms [Giordano

013 00616 S, ZffottolB; Riidlani |S, @ileStho BRBbYr{sB T@bskoae L, Comoglio
the conplexity of regul ation of cell function by this

r eBMptN_ﬂt Catl Begl) Y00% Ut 72ataCanipbn . r aldembratD.cConse S Serini G,
!é@?%%gbg‘égé)esghbrmuﬁ?&oﬁ Fzgﬁ}g%oog 191%%&'5602 ?65(11):4321-9;
_t anﬁbttGgP bQbiso ESFBaaibdrint BetCamaphio BeI O(fhoﬁdla@bl $. Oapdgene. 2004,

er st _] Eng I man JA at al ., Science,
: g%lg ﬁ@? A2 ﬁ%‘fhﬁagét? f%@b@f@gr@ﬁ%ﬁyreawﬁ?@} gheell function by
St fh@st ?e%ﬁc%r rﬁﬂﬁgb?e%gntd@a\ﬁ? eREk i@ Alal 8DUAL &utd MBlinvolved in tumor

signall'i'ng in cancer cell Tines. These strategies
i nekswiecd Yo geittmlalor zilpgnihnugpotng shagambstation MEtcompound targeting

P RHBEHTR Mg MM g oo o G e e TREGTAL AR il Science,

U 004, 3200839-98(13) : 7443-8; Martens T, Schm dt NO
Eckeri ch C, Fillbrandt R Merchant M Schwall R,
Vst phaln the phstew ysark, may ¢iffcepnt strateges hayodeen developed to attenuate

125 %}I-)gt s? ﬂm% 11 cgnCé} hgll 'tllﬁgs qf'{}ﬁe {g 16%%1@1%”‘ Sl{euPI Kﬁ%g antibodies

prevent
Daj @it cSVIbtrTbllf HGﬂ/SFF @(Ja(kaz Mu NamHMﬁ@nTM %aseﬂ KR@s EJ, Fisher RJ,
2000, 60:6737-43 smal | ATP blndlng Si

i nhapetbMs Yande- d@r@eﬁ Brog cNatkiAgdeSecli S.@y 2001, 98(13):7443-8;

chg%'méﬁse?%@d@] SH T‘v@ QBH@% PRI N&gf glg%g;ch@»au R, Westphal

Li Msohariﬁk‘zps Flén'p]ml CdncdaoRé‘s, 006, J2(20q0ed4-5aptoonthd Mise of HGF/SF
Mendel ncer Res.. 2003, .63: 7345-

en@‘?t?‘r%.péﬁlséci‘I aeYan gy HRding de coWst Witeck s Magssmpe k. Date K,

acSksfird @, MSa M, 199GKIRY TS Ida8caN@esRNA00060 %'7@7)43’]7%1) small ATP
that reduce receptor or |igand expression. Most

t heisdingpie oalthigers do spViatythat Bletle kmas/@acrtwirtwd(lhnsuanwh JG, Schreck R,
tin t 0 nd | I t :
%ﬁliroxg%& | g%t[l B :qég]? gStLeP% l’ﬁljile.f, \g X0 RS IEhlglake R, Lipson

I NKer Kemn ?hﬂfJ DB Scane &, ChWrinBioh MNEVIBRIEOH, €ang@rekatod, 63:7345-
for c-Met targeti n%é sone are antibodi es. The nost
d

exﬁﬁnslilﬁxeﬂngmé@dr SHeddpmainhgolypentids- Mt BRSEcrst Witddyccess to the
gg gn 81(111 ysﬁ?‘?&ﬁen 2l dLW 1%25‘[?%] re\fméec Pecgﬁtro@\é?qiggﬁd %Xpression.
Most of these approaches display a selective inhibition of c-Met resulting in tumor
inhibition and showing that c-Met could be of interest for therapeutic intervention in
cancer.
Within the molecules generated for c-Met targeting, some are antibodies.
The most extensively described is the anti-c-Met 5D5 antibody generated by
Genentech [WO096/38557] which behaves as a potent agonist when added alone in

various models and as an antagonist when used as a Fab fragment. A monovalent

engineered form of this antibody described as one armed 5D5 (OASDS5) and produced



vari ous nodels and as an ant agoni st when used as a Fab
fragment. A nonoval ent engi neered formof this

wa@edwioedy? descri bed as one arned 5D5 (OA5D5) apdi/EP2008/059026
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producedas a reconbi nant protein in E. Coli is also

the subject of a patent application [ WR006/0 15371]

by Genentech. However, this nol écule that could not be

consi dered as an anti body because of its particul ar

scarfold, displays also nutations that could be o

i n#fuBotpeAmdInant pueteins In Ifn €el ms dso gbe isubiegt of g gatent application

lesule i g devoi ded of  ef f .
PR PEARO T PRI ot HPB BT Rl B ot e considered

QA hrﬁlﬁoﬁktb‘écﬂﬂsﬁﬁf itg phitR0la®k stV dispipfsenyemutatdgd that could be
tested in the G5 in vivo nodel, a glioblastoma cell | )

| | Wemppoenis,dp hagwas Ip 1ques of getivipt thigmghreaystrd pelsewp i devoided
an r - e I i I
o O S0 TG MRERCRAAN: b Bloal Moo POzl BB BASDS inhibits
t udinrerigatond &f sNpgedbdicoger Watn 8&D5Nn dct G5HrH wad nlodelhy glioblastoma
bl O(i ' HGF binding and i s not][I%EI e to target tunor

ing g
acts Célfl%dth%&élﬁfﬁ?&%rﬁ'wt Rt ReE iy fdifdA Tandgprogpin and that grows
d inﬁepega&ﬁ? of RS 1igart® W oAl aBlidNRLRA no ﬁgﬁﬁﬁgﬁt effect on G55
anti body tdrgeting c-Met 1s described by Pfizer as an
antuinivo gyowidt juggestipgeblan® A&RD | agtsariroariligtbyalmv elgog iBGE binding and is
and in. so i hstance .as a.c- Met, agonjst.. .
ot BeaasTee RisdRatn Erdindrrris et BbF 13f¥Rsns Fept al. Clin. Cancer
anRjap,ozztjog,s,ng%ﬁ@lh@tmqueri zation is described in this
appl i cati on. e of the innovant aspects of the ' '
pr esent Anpthenantihedy dargetingeprddeitie dassuided hyrifacoasian antibody acting
ant | bodi i th inLrinsic nj I Vi an
i nrﬁrgﬁg’%“%ndc‘mf- tﬁ?e?h%?tnra‘en.rti‘ o i nSOE%% ?ri%faélﬁe t%? «Afet agonist” (WO
t @V 16382 ). Danthtctpentienty dbrDs SR fidch bstiteliys @acMGt dimerization is
al so inpair_|igand-independent activations of c-Met
dugeseibadia thiy eprligatieRsi on or nutations of the intra
Ce! | ul abng Wh@si%lﬂmaﬁp ak | BE %eiﬁf%% eledt®n, is }o gﬁnerate mouse
ol i gonerization for sig i ng. ot her aspect o e
actbuodlynadf astilmhlicantwitiodt estrmsid dagoeisa sdteityc and  inhibiting c-Met
hi ndrance for ¢-Met interaction with its partners that .
wi fimerEaiinn, ?1? i of FRERRUInSS hg:anvizg@m&iﬁe& fugtoss, thifgggroach will also
anfn‘lﬁ%ﬁ}dli : d%liépeﬁ@en'ﬂ je:tater e oP@%@crkgient%Q’fse(qzerexpression or mutations
preferentially, but not limted, as human 1gd to get
ef ol chornfrancililonsdeuahs ashidibGemamgd Clpenderadt toligomemzation for

functions linked to, t speci fic bl ockade of c- Met | .

r BB Ao et e TR bR/ AR pY Ty § R hindrance
f ofor teh@lef infctdctioh FBith itYEHEY hath@MErcsBD a0REhatrthcBEHEE-M& functions.
an anti body capable of binding to c-Mt but al so

c apldsk ensbodighivbli be dgmenized apdtenginpered paafeigntiallyt but nptslimited, as
tr Hemérpﬁgtg}]t {o" eﬁ‘j I@Ffea&l grncé&is suth ab ADQEAY T ?nugcﬁﬁ&otne% functions
t hat "an =ant i°bo y capaule 0

linked to the specific blockade of the c-Met receptor.

DISCLOSURE OF THE INVENTION

Surprisingly, for the first time, inventors have managed to generate an antibody
capable of binding to c-Met but also capable of inhibiting the c-Met dimerization. If it is
true that, in the prior art, it is sometimes suggested that an antibody capable of
inhibiting the dimerization of c-Met with its partners could be an interesting one, it has

never been disclosed, or clearly suggested, an antibody capable of doing so. Moreover,



inhibiting the dinmerization of c-Met with its partners
could be an interesting one, it has never been

wale@elomed, or clearly suggested, an anti body PepBEPR1088/059026
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of doing so. Moreover,regarding anti body specificity,

it was not evident at all to succeed in the generation

of such an active antibody. In & first aspect, a

subj ect of the present invention is a process for the
generation and the selection of antibodies according '

t oreghidingnangboilp Apechitite, paras maileaideyt attdlletoj sugegediiprhe generation of
cong, Bn%c§w9£3%e s for the selection of an anti c- Mt

ant' oay, or 'on8“%f its functional fragnents or

deri vat invefisst giea b 8ubjocti ofhdpresdaoinvehtigpR d-pdeqen @ nke generation
and |igand-independent activation of c-Met, said

pr #ebs seletion; of iapdbadies Fcending ta ghasinegsion; ) scr eeni ng

t he gen . j ' j td [ . o
capabl o ion fitiGhlby R BEafRt RELERL ) PoBRODAE Eerion of an antic
I NMet titdbddeoselceet iedfuantiotad diagsicob os tdefivatjvesndpable to inhibit both

sel.ecting antibodi.es capable to i.nhibit_at |east 50 % .
prléﬂ!aé‘rdéfgﬂpwgft F‘%‘g BN g DOREeT A6 VAo T oF Mchrprogss |comprising

pr@kqgﬁﬁgh%gg for at least one tunor type; and then
ii1) testing Phe sel ected anti bodies of step ii) and

sel ect i ngcanningatié esnaraipadbingbedes md bilectingeantibbies capable to bind

di neri i on, it was explained before, the
inﬂﬁﬁﬁigg%gﬁ?kﬁie c-Met dinerization is a capita
aspect gf cdaiRitihP VR Mk Pthea8lceldd inBBEdiROSH §8p YW dnld selecting antibodies
present a real Interest for a |ar erégfpulatlon of

st

a
patdpebledo imMubit ahlegst|S0ganprctiagdnde Tov AR &dloc 8¢ of tumoral cell
can S 4 he until .the present
inW@ﬁF?%%?J%t?ﬂgfgén?Pégﬁ -Fh%gkgﬁ%ent activated c- Met

cancer @i lﬂésﬁn?@hd ScbtteRichnaibbflic@ of ktbpdli) afd gelB& ingt £EibbYics capable to
the process of the present invention. The generation
of inhHt the eiMfdjmeEstvB. real i zed by any met hod known by

the manA? ki \L&/Lsegipllaﬂnédﬁ et, theSHEBi R J1Qh ?mgpdiﬁl’erization is a capital
fusion of a nyel'ona cell Wth sp}een cell's from
i mmpnctzefd the owentionothancts peiibaiicsc omp gir¢sbhtea wictlhiritdrest for a larger

sel ected myel ama cells [Kohler & MIstein, 1975, .
Namnuga,tw%% :p&%ltaé‘%t_.onbh BRTIIRRCR A At YAdsc- s eapoer as it was the
| nglsHdgil fgn PEELM! Cin{Rit@nWhhih a0y q%ﬁn&-ﬁﬂﬂéﬁ&ﬁieﬁp WitvatddOGiMet cancer
whi ch then directly produce hunman anti bodi es. Anot her
possilbbetreatbduithentibabed gtnemtedibytthe progsisrd thphprgeent invention.

di spl ay...f echnol ogi es.to screen |ibrarie The
Sor oent RS SrBge Rt G5 POST Pub b ifiiaR oeiRgnepd known by the
Pr PG SRillkAeYheift, tsheh ARFor SkhhpRfusiont 88 AfytlomASceNARith spleen cells
limtative exanples, can be nentioned ELISA, BI Acore,
from immunized mice or other species compatible with the selected myeloma cells
[Kohler & Milstein, 1975, Nature, 256:495-497]. The immunized animals could include
transgenic mice with human immunoglobulin loci which then directly produce human
antibodies. Another possible embodiment could consist in using phage display
technologies to screen libraries.
The screening step i) can be realized by any method or process known by the
man skilled in the art. As non limitative examples, can be mentioned ELISA, BIAcore,
immunohistochemistry, FACS analysis and functional screens. A preferred process

consists in a screen by ELISA on the c-Met recombinant protein and then by FACS

analysis on at least a tumoral cell line to be sure that the produced antibodies will be



I mmunohi stochem stry, FACS anal ysis and functi onal
screens. A preferred process consists in a screen by
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FACS analysis on at |least a tunoral cell line to be
sure that the produced antibodies will beable to also

recogni ze the native receptor ofi tunor cells. This

process will be described nore precisely in the
foll ow ng exanples. In the same way, the step ii) can
al age ealpericogrige ticawsive mcmytown knaewrechat Hasipiocess will be described
process s a oI exanmm usi ng 3Hthym di ne or
any E%EF{S?BW t%Fa‘i) V‘r’1mg§ nIl?lbs MIT, ATP eval uati on,
etc. A prteihedal Wioktep ab kaBldebe fd’alhizétﬁcl%sﬁb&ﬂﬁby known method or
i nvention can conS| st in the BxPC3 nodel.

i NPOBFSS i SHEN @s.Mef cynmple; peing Sil-thymiding tor say Lmla@rléNéoﬂammg agent,
pr 0 ge!rggr |

ng/ﬁ? ?@:ﬁ e&e?&at}gonlvg'%ceg ﬁ% ft{née g@? Img%@l 1? tﬁ% Z)ﬁrees'éﬁt mvention can
prmsslnotheleECBrch&htl on, said step iii) conS| sts in

eval uating antij bodi es by BRET apal yS| s on cel
expr essPH dnllb‘g’c“ﬁlgcc - Mt dpnerezatonet b arfaldg@r()@étmﬁ@rably the c-Met

antdhodhes gapabl e to inhibit at | east 30 %
preferably 35 % 40 % 45 % 50 % 55 % and nost

pr ef er abl 3 pdctedfembodinBRED! shgngp. 1iiTlé sckectorob6dde process of the
BRET i s chnol.agy known as. b esen

VBB eiHAG o Bl PangLPenE pntPOin e Fgbnilysis on cell
97:3R84m8Hoth Ehact RENENAYY BREId sélé&ﬂlg' eﬁltﬂbb@le§kﬂﬁble to inhibit at

iii) of the process, is well known he man skill

t higasir30 %nﬂreﬁﬁmhly B& Yaetlale 48 %ot %e5¥ &b pshimest preferably 60 % of the
exgﬁ% Son gbre particul arly, BRET (Biolum nescence

ResSOnance ‘Ener gy Transfer) is a non-radiative energy

tr ansf eTh®ewUnslofg B‘Imwve@a taclbioqﬂglym'tﬁaﬁﬁp e beid@Nepresentative of the
(Reni Il a Luciferase (R uc) a fluorescent

acPeph AIMmeAiZaiig Y ngsFs q‘sﬁb @ge%oqﬁla %ﬁé%ﬁc&?ﬂt Pr ot ei n)
YFP
chse. Evil (EEIORUARETF Aty i Sl dFtid BBCRESRE known by the

usedn sKilleinethd iacaamy voifll H}er dte’tslﬂ&eir inctp dolttsviap ckiraples. More partlcularly,

orientati.on and the _di stance between_ the donor _and t
acgg&tfo@wlwsce@ﬁ% REHERESF LRARE T B Gerarm gy ey transfer

t e dutbh MG EMH @&oﬁfnﬁnéé&el‘&l doR6r ?(e%mﬂﬁdfegajse HR1uRWand a fluorescent
This property is used to generate protein-protein

| naaerpiot,i omuses f SGFP ritheed, Flunrcseade Protoing tondyFR ¥ ellow fluorescent

GONBLATE I thed GRS Rats Py PRUERR e YaMol, EDirSiiGe Phagein wes used

SeTRNEIRAG &Otridi€er RpéIY oith@Btic@hitidhen dIhR.-didratikk Mtween the donor
proteins are generally, but not obligatory, expressed

I nanfatheicteptore dhews the anqige sender gm gacyr erlirif theetwo molecules are in
PeLFES 1?1jox1n§ H ﬁt {¢ }11%) (”ﬁ{)? %31%%%1% "i’szuégﬁ)to g&eli!gte %%t&%—é%t%l% interaction

assays. Indeed, in order to study the interaction between two partners, the first one is
genetically fused to the Renilla Luciferase and the second one to the yellow mutant of
the GFP. Fusion proteins are generally, but not obligatory, expressed in mammalian
cells. In presence of its membrane permeable substrate (coelenterazine), Rluc emits blue
light. If the GFP mutant is closer than 10 nm from the Rluc, an energy transfer can
occur and an additional yellow signal can be detected. The BRET signal is measured as
the ratio between the light emitted by the acceptor and the light emitted by the donor. So

the BRET signal will increase as the two fusion proteins are brought into proximity or if



light. If the GFP nutant is closer than 10 nmfromthe
Rl uc, an energy transfer can occur and an additi onal

wQ@ edoboor4g’ gnal can be detected. The BRET si gnaPCT/BP2008/059026
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measured as the ratio between the light emtted by the
acceptor and the light emtted by the donor. So the

BRET signal will increase as thé two fusion proteins

are brought into proximty or ifa confornationa

change bring Rluc and GFP nutant closer. |If the BRET
anargfprnationsl drangd bring Plefnd G rewpoidilessnt , any

nmet hod the man skilled i.n the .art can be use

(o moas e BREd, BsERPodit ohe Do el i Ry pifmeFRE known by
f Ofhlc OMilafl OskliI&RIN D It 126tS caabebescaet nagde: ERET dimerization. Without
(Fl.uorescence Resonance Energy Transfer), HIRF

( HomBaiiatou theTifplo wing oteraao lngighr e digc énentippgdyy FRET  (Fluorescence
( . . ) ony
R e e TR R
S p@dtisrescengzy ) Lifd@intie r Inedgass | Madrodcepiin alro §VEF @l gingle s avavelength
be used, such as I mmunopr eci pitation, Al pha screen,
ChERPTEeN ¢S FOE-4ATiFkALIRY SPETRBIWY My bri d, Affinity

Chr omat ggfeaPNYassiehi S@e&ﬁolggfes Skl N aRbOt pe | NisBd,SEGRART as  Co-
aspect, a subject of the i d

| subj vention is an isolate ' '
antmitbwahypreapitatine, dfphat sréenn€thiconal cfosadmbmgs Double-Hybrid, Affinity

derj vatives, bei obt.ai ned b aid process. Said
anﬁk%@%?”ﬁﬂﬂahgiﬂggPfﬁmgﬁ”%ﬂF¥5§nents or derivatives,
is capalll £sQbnabilcnNa BREE 6f Glihventidn tid1gn IR SmtMBHy, or one of

and, if necessary, preferably noreover capable of '

i nits Binciionp! flagmants g derivativas hamgtobiindd by saidypiegessicpaid antibody or
and/ or..ca f LEically inhihithng.th ) I ne

i cer SPRR ARl SBELEk Y GBI Ar PRI Sl W hurman
al soigapa| & hecedssihy,b peefddablydintédveat daible MOf Enhibiting the natural

particularly, said antibodies will be capable of . )

i nﬁfqghmieﬁtgogétﬁ ngap@ éﬁ@Fd%ﬁéq{d@p@blglﬁ specifically inhibiting the tyrosine
i gand- e Clq.vali - ik e
ex%@%%g%%ﬁ?@??ﬁﬁ%%}ghg$ﬂf%%gEgﬁ%g&%ﬁ%hg%gﬁgagﬂgggnK)lnmb c-Met
wi dimelpieatitef. i Mect partidelheli,| sail atndibodins twill e eg@tblic of inhibiting both

specification, It nust be updersioqd here that the
i nb%aﬁlfir%ﬁer&f?@ PGB Ha fien Bﬁﬁ_ﬁ&- in natural
form tRgd odRed®ns AMinkMG¥l ALEMBARL ahdddh@kivealit Rl defined in details

envi ronment "but that they have been able to be

i shtatwtheqreseht spceifidation. puri fi cati on from nat ural

sources, or_ else. obtaiped. b enetic reconbjnation, or . .. .
by chenttdatst B REdSdpad hgs anet g5 Y iprides® PRERTo t G neibodics in
UNRALMT B2 A Qs RCIaJSTh@Bardirol iPefamelrhb@dirbmbMeSut @Mt they have
More particul arl according to another aspect of the

| nbnt A o] he s lasschiommdtarPdahy i medigatio Tons nefurdl wurces, or clse
Lg&%’%ﬂng&] %ly éeﬁlgtgg?&toﬁlb%{atigﬁr 6rv Q}t} ic}{grﬁfcalsgilnghe%ﬁt, iagc? qp{at they can then
contain unnatural amino acids as will be described further on.

More particularly, according to another aspect of the invention, it is claimed an
antibody, or one of its functional fragments or derivatives, said antibody being
characterized in that it comprises at least one complementary determining region CDR
chosen from CDRs comprising the amino acid sequence SEQ ID Nos. 1 to 17 and 56 to
61.

Any antibody, or fragments or derivatives, having at least one CDR whose

sequence has at least 80 % identity, preferably 85 %, 90 %, 95 % and 98 % identity,



characterized in that it conprises at |east one
conpl enentary determ ning regi on CDR chosen from CDRs

wa@ewpndEeng the am no acid sequence SEQ | D NosSPCIWEPMOL 759026
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and 56 to 61. Any antibody, or fragnments or

derivatives, having at |east one CDR whose sequence

has at Ieast 80 %identity, preferably 85 % 90 % 95

% and 98 % identity,after optinmumalignment with the
sequences SEQ ID Nos. 1 to 17 and 56 to 6 1 nust be

undéar KPE oY lgmmuwalt@wqamﬁes §EQaIQUﬁSe1qﬁ9e]ﬁc€éld Hsto 61 must be

beln r{. of the invention I ons .ofr,

WPRRd e 1o R Lt w6 3P ol Blon.
of t he B?@D’R%’gioﬁsl GNCDRWI 0$s Dendb® td MaAWAROh khybmsnable regions
as defined | MGT. . The | MGT uni que nunberlngbhas been

de®l the deavy a@émar ehaingeof\ihg inyprogidmtinnas daiae
FEte:‘ ?:ﬂgﬁf/ﬁ\ﬁgﬁq{ql &eﬂﬁn‘@ﬂ?ﬂng _Ptdé/ B&en 1(%ﬁn%%83 (?0%8@%?&1}3 variable domains

Leﬁvhaﬂﬁerl\/lthep antlg'ehe rbmpitmpltbgl (Siam lypd,SBP 86 {ptoieo) [Ilefranc M.-P.,
Lef ranc, cel |i

Follgaralpey Eodawﬂgm@‘) (L9%7> TR . B‘or#@lt Imlvunoal%lst 7, 132-136
fﬁ%@@@fﬁ LdP¥ic, KOBP poldMidNG! Ru! M. 5@1uﬁ?ce(l?%31)c1u1%111& ENerruong, L.,

uni que nunbering, the conserved am no acid
aI Ways chiaveorittte Vs amd Ippdising.i Dey. Compi hnsheamde 20y §6-617n@003)]. In the

DG HBAE rrPlce By SR A E Bl same position, for

phﬁi@ﬁéhé’é @étbige 013 Yyt Wi'&ﬂg}lﬁaﬁhlp HEONSERWRED-TRIPE hydrophobic
| MGT uni qge nunb e:(l rg)gr(grow es a standardi zed yerop

deﬁmmptamd &h costernhd PEROT, Plagy btaninerm tryprgphan 118 (J-PHE or J-
iiﬂ)}w gﬁllﬁ—%{iﬂ\*%@mi Us ntumlg?r%% pg%\aﬁ % F}tar'?c?ar(lhw dngnttaP ion of the

C Offmheweﬂkt @giohy (ER’I-@MG”IHI p@gnfoﬁg i1 Gtﬁ 6, @RBLIMM;T 39 2/ 55 OFR3-IMGT:
105 to 117. As

ga% toy %‘raélé&ﬂ“ IM@E ¢ éhbff @d12§é§n<é Pfﬁi@ CO@EH@Wﬂmemnmg regions:
|
e?g_@%ﬁgl_l\gé?g?‘;‘tﬁ?é WasE BLREK &S0 %@%nﬁ%ﬁﬁ?‘i@%jbﬁwg& §17. As gaps

econme crucl al” i nformation
unfeftesentunioedupigl p(&ltm,dthlerClZR)-IM(HD herpalls (shown between brackets and

! %}ﬁrpgfa?qlg %t ! néeﬂga g%n]%t] %egosrp%%g[g lﬁngpﬁrgailo%S él"Fl)leer H\e/l%}T unique
851?u1§§§1n%2ﬁol?s)3d lin Iﬁ@%rag@icaﬁﬁ’%rés%ﬂ(aﬁ% dM)l%ﬁ)ated QUTVRIE Colliers de

Bi oi nformati cs, , and in 3D structures
i NP¢rdSTRB DS M uartduk efrDB, M(d’a,slmr@.mogéuetzcs B3, &TeR83 (2002) / Kaas, Q.

et TR Mok o R PO TES B0 el a1l (3ol 1 RpRatmctures in

hepMy TEIRNt cRRD R Klaa3, 10, 9RbiZC M thdCPRga®XINLP., TiN@ell receptor and

term CDR or CDRs is used here in order to indi cate

actBi@ptiertuel ddte Nusde\Cidn&eps STHEUS-DLH) G84dr
sever .al T}tlr% VenchtaP1 l\g?gl ﬁc(le 33{%h ?n C?%I AR "IV}@ t&t}n CDR or CDRs

contaln e ITHJ ori
is used here in order to indicate, according to the case, one of these regions or several,

or even the whole, of these regions which contain the majority of the amino acid
residues responsible for the binding by affinity of the antibody for the antigen or the
epitope which it recognizes.

By “percentage of identity” between two nucleic acid or amino acid sequences
in the sense of the present invention, it is intended to indicate a percentage of
nucleotides or of identical amino acid residues between the two sequences to be

compared, obtained after the best alignment (optimum alignment), this percentage being



resi dues responsible for the binding by affinity of
the anti body for the antigen or the epitope which it

WO ewomoi4izes. By "percentage of identity" betweRCI/ERPZN08/059026
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nucleic acid or am no acid sequences in the sense of

the present invention, it is intended to indicate a
percent age of nucl eoti des or of 9identical amino acid

resi dues between the two sequences to be compar ed,

obtai ned after the best alignnment (optinmm alignnment),

t hpwelhestegsicagendeha ghiierenses sheawvean itheatwarsgqudnees being distributed

di ff b h bei
i EpfoBlE &R BRI llRe 90 RS PRt L Y agpsnces hghveen two

C OnAdit 26idSorafmiBe GURINGQGerlRel WReadiMbhally adticl d&il @mparing these
am no acid sequences are traditionally carried out by .
c otRgHPIasY afterdingadigaert BEMan A8 OPHEWMG AT gidEbCarpRasSpH being able

PRI TR Lot 6, BOCOOL 3800 ARG Ry atinment o
opthie vudueatésgiomert contpatiben emdresaces] dar int dueit@anp andnsialty, by means
can_he carrjed out, .in.addition to manual |y, ns

of Of ﬁ@ loﬁélal‘mﬁ%]ﬁﬁ}’ GEPT \?@0‘1”]’[ §ma%ho%ndswéttﬁnafy%d(lg\§%ﬂff%nf*pp- Math.

(198827, b{cheaAPPE thMBIcht h&hﬂ@%} a1§91¥thﬁ?@ﬂ‘36d21flerﬁ£1eaﬂdo@7@hsch (1970) [J.
honol ogy™ al gorithm of Neddl enman and Winsch (1970) [J.

MoMol.BBiol. 484843 448 ]meapy ofitensmdérityhssarshmné¢tbed vfy Peaasomcdnd Lipman

me Pear so ng, Li ( 8), [ Proc. tl. Aca :
et 198G ras 3 e Setd BNE i it BieGopt Gpi Hesdlvare wsing
t hggg alkeRthintshiBAR BESTBASTHASTA = TFF ASTAA TiRARI AVisBonsin Genetics
the Wsconsin netics Sof t war e Package, Genetics

Cohpitivere Peelagp, GapsicsEiompuist Broup, KA Ssience Y., Madisen,sW1, or clse by

byBEké%-E\I Islr %i“Ai% enT?I%ﬁ)glé:rgso %ﬁv‘c&’fgr% .SOf tware). The

percentage O etween t nucl eic acid or

anm no athépaeguanRcasidémityetercoh Bee nhylcicariibér atGind Reid&equences is
two sequences aligned in an opti mum manner and .in )
whildtermiped By epeiparing theso FvaRpdisnessi dicged ife Ag @ptigugemanner and in

CopRRh&He ﬁfmﬁi‘a QURY drShiRd ALl s%ﬁ&en% ft(‘fj 6L Cb4 g{ﬁ%d W Iaornprise additions
respect to the reference sequence for an optl nmum
al ogduieinins athuespect hethe rtfaense geproes for Bheppierue aliggeent between

of identity is calculated by deternining the nunber of . .
i dRHRG CUP 5845 CPH5NT afrcmﬁfé% OF HETUE BRAQEG] Whgetemining the
anm b @Cdide Rfdafl Wesitisnd ARNVACR! thO LYREHIL Gle_tﬁe\’\?mino acid residue is

sequences, by dividing this nunber of identica
posicntich detween e tvat sdquenoehdry difvidpegsihis mursbdrroftithentical positions by

co rison wi ndow and by nmultiplying.the result .. .

oblPB APy Bad T e 1Ferosubiaor HibdeertE R iyiglying the resul
| detihinky REUBEEN $rHQS R BRI LI PBLBHtagdOF iBXRITP! ®twedn these two
IS possible to use the BLAST program "BLAST 2

setpgupees” (Tatusova et al, "Blast 2 sequences - a new

tool f oﬁorchgﬁl%ﬁé, qgispﬂoggigfeqoall@g tﬁ‘é"ﬁhﬁ%‘[‘. gr%gram, “BLAST 2 sequences”
(Tatusova et al., “Blast 2 sequences - a new tool for comparing protein and nucleotide
sequences”, FEMS Microbiol Lett. 174:247-250) available on the site
http://www.ncbi.nlm.nih.gov/ gorf/bl2.html, the parameters used being those given by
default (in particular for the parameters “open gap penalty”: 5, and “extension gap
penalty”: 2; the matrix chosen being, for example, the matrix “BLOSUM 62” proposed
by the program), the percentage of identity between the two sequences to be compared

being calculated directly by the program.



sequences"”, FEMS M crobiol Lett. 174:247-250)
avai l able on the site http://ww. ncbi.nl mnih.gov/

w@eoobhi427 ht M, the paranmeters used bei ng t hoSECTYER®NS/059026
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by default (in parti cular for the paramsters "open gap

penalty": 5, and "extension gap penalty": 2; the

matri x chosen being, for exanpl¥d the rmtri x " BLOSUM

62" proposed by the program, the percentage of

identity between the two sequences to be conpared

be| ng cBy eming add déquened kaving atHeaspB®gr ameBrbamt %, 8817 95 % and
dg:nﬁgrv : /Rg &d ﬁ{elr?en?ig taniglﬁo 21/819 é{é(ﬁe%r ab[il%sl%%lagn‘lgc w&th/lgespect to the

seﬁw@&c&, stqieaee, hasttang, motiifRati@speiat ph@ichRe 4 edR&@neeaddition or

sequence, certain nodifications, in particular a

de$1’é>§‘i1'fé1ﬁ0n ati#fi leasbAnoamisaIsid & Guneptiosfor ap closgationge preferred. In the

u [

o ep2 P by Rl Sl SR ELATER! hatoReButve amino acid() th

rmm&)sﬁmnsﬁs: atd pecforrechancwohiskctit | substattedo amiriod @sijls atr&lereplaced by

supstit lons are preferred in which the substityte

am el‘ﬂbuvé ISR 3¢ éréléoeXBfFSSl@HUIeQ‘élW%lﬁ?t PR RS!
ThE IRXRRE SR AMincPAYd ¥&aBM 018159115? sﬁﬁilgﬁed Wﬁh 3neRd tﬁ'éeérﬁmo acids of

cils §11rned here at

at indicating any am no acid capabl bei ng
s uthsthase swactwict Witlowe, lofwdavier @mnltuolljamaﬂsfyufg ﬁlhéolchiagleal activities of
structure w t hout weve ssent i i, f ng th

o1 DR otTEsSpondint hibailonnd isuE ot el P oIl cbogggally in the

ané&aﬁﬁﬁ& gheW éduiRgerl@biinedcilatdl be Ql%fé%hl@[i'eﬁhbﬂ"bfr R&lying on their
exanpl es. These equi val ent am no acids can be

desterctirale domotager with thel ginimy eeids hehich stheyicienlage, or on results of
hog&r{l Oag%(t%\%' lst h]:e b%%§19a1 a% tw&\é%{v&?ent tﬂgydlffgrghﬁagrﬁibo%les capable of

aCbélﬁg bmlb@bmeen the di fferent antibodi es capable of
being carried out. By way of exanple, nention is md
of the Byssvm |qX@1ine§ﬂ Brengeibistmedst oighe papdblidesgrt sgmtﬁgtlon capable
ca 0 0 0

éf Fiag%tdlﬁorﬁé@o%&t ﬁ/&[hﬁl glglufg%llhrh ?1‘03(?1%}{9 \gl;a‘c.ilfﬁatlon of the biological
c ouactigip offi dicngreEmhintlingdnadifiedadibodps non linmtative

exanpl e, the follow n ubst.itutjon

ta 1is. givin o
possi bi 't 1Y IEBHAETRY SH qw i JOE%@&\%QE on ipfEiYRg substitution
bi 0bQiifRRk BRddivAbIY with o hsERHidH §EthRMidIBERYL: aclBRy of the modified
reverse substitutions are al so, of course, possib Ye in
t hantdede Bordidrhondstiators ac bsomfsbulse, posgbiest Gwdamercenditions.
that the invention does not relate to the anti bodies
in natural form that is to say they are not in their
nat ural environnment but that they have been able to be
i sol ated or obtained by purification from natural
sources, or else obtained by genetic reconbination, or
by chem cal synthesis, and that they can then contain
unnatural am no acids as will be described further on.
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According a first approach,
defined by its heavy chai n sequence.
the anti body of the invention,
fragments or derivatives,
it conprises a heavy chai n
| east one CDR choken from CDRs
conprising the amino acid sequences SEQ | D Nos.

conpri si ng

at

the anti body w ||

Mo

be

re

PCT/BP®08659026
is

1to 9

and 56 to 58. The nentioned sequences are the

fol |l om ng ones:
| KPNNGLA SEQ I D No. 3: ARSEI TTEFDYSEQ I D No
GYSFTDYT SEQ I D No. 5:

SEQ I D No. 1:TablpATAYT SEQ ID No. 2 :

4

I NPYNGGT SEQ | D No. 6 :

AREE| TKDFDH
I NPNNGGT Sk

FQ 1D No

SEQ ID Nhgn?al resfdF1D
- ARCRYVGYY]

YN SEQ | Bubtituion
YAMDY SEQ I D No

5.

GYTFTSYW Sk

_O|DN<L@(P97.

| NPTTGST

SEQ | DVNe Gl dro

Al GGYGSWFA

The GBDRSRPf t he heavy

chai nLyligl be

chosen rand

omy ARBn{NE previous s{

pquencety i

'e. SEQID

Nos. 1 to §

and G, {o) 58. Accordi )

g T0 gppreferred

aspect, th

anti @ggzcjﬂ the 1 nven

T Oom,

9&. one of I[S

functi onal

I
I UtTi I Vd.l.l VA
oV el

'S,

cho

faYalal

bUAh)I I'STS d ||cavy

) rom-CPHhR_ 1

chai n conpr
CDR- H2 and
am no acid

+ o CPHR
aSt—ohRe i<

CITTUOC

H cotlises the |

A2 N IIUIIIWI\ LI = =)

N CDR
seoueﬁ;cljé(@‘:)&o | D l\k) 1

47 8

la 56 CDR- H2

he anfho(Hci d sequence

SEQ IBrfNo. 2, 5, 8

conpri ses t

or 57, and|- CDRIIE8)conpri ses the|am noLaci d sequence
SEQ ID No. |3, 6, 18u0r) 58. Accordinhg to Befvdlstet
embodi ment [of sai{sagpect, tThe anfibodyagf the
i nventi on, [oOr OHMGQKM)[ 5 r unctiormat fraﬁg[Fm S Or
derivativeC, L.UIIE a ||cavy chat C O] fst R1®)
CDR-H , R H2 ot EPR-H3—wherei—CBRH—conpri-ses
the am no acid ngl ce SEQID Nol 1, - H2 conprises
the amino acid segiuce SEQ ID No| 2 an8hoORH3
conpri ses tlhe aniTho(Tci d sequence|SEQ | $eNo. 3.

Trp (W) Tyr

Tyr (Y) Phe, Trp

Val (V) Leu, Ala

It must be understood here that the invention does not relate to the antibodies in

natural form, that is to say they are not in their natural environment but that they have

been able to be isolated or obtained by purification from natural sources, or else

obtained by genetic recombination, or by chemical synthesis, and that they can then

contain unnatural amino acids as will be described further on.

According a first approach, the antibody will be defined by its heavy chain

sequence. More particularly, the antibody of the invention, or one of its functional

fragments or derivatives, is characterized in that it comprises a heavy chain comprising

at least one CDR chosen from CDRs comprising the amino acid sequences SEQ ID

Nos. 1 to 9 and 56 to 58.

The mentioned sequences are the following ones:

SEQIDNo.1:  GYIFTAYT
SEQID No.2:  IKPNNGLA
SEQID No.3:  ARSEITTEFDY



More particularly, said antibody, or one of its
functional fragnents or derivatives, according to this

wo poosporrbodi ment conpri ses a heavy chain of SBECUEPZNES/059026
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conprising the am no acid sequence SEQ ID No. 18. SEQ
I D No. 18: EVQLQQSGPELVKPGASVKI SCKTSGYI FTAYTVHWRQSLG
ESLDW GG KPNNGLANYNQKFKGKATL TVOKSSSTAYMDL RSL TSEDSAVYY
CARSEI TTEFDYWEQGTALTVSS According to a second

enbodi nent of said aspect, the antibody of the

i nvent i SBQ IBrNerfe of GYSFTONGti onal fragments or

derlvat onpris y chaln conpri si ngCDR- HI,
gﬁﬁﬁEfﬁf : Ié?ﬁﬁ conpri ses the am no

aC|d segEQHEEN§EQ IDA&uﬁﬂmKﬁﬁiﬁWE conprises the am no

acid sequence and CDRH3 conprises the
ani no ackq E@N@éhce éE&IFEDNQJ 6. The antibody, or one

of its . qgﬂgpg r derivatives, according
to saldéggcogggenbodlnen ﬁnﬁ] preferably conprise a
heavy cRBQMDANo.equenERGRAMNGYFIYOMDEe anmi no aci d

sequenc | D [D No. 19:
@S§¥§ VK] S%KXE&WDYTL NVWKQSH

GKTLEW NBYAGEGHT YNNG GHAHE TVDKSSSTAYMEL L SLTSEDSAVY
YCAREEI TKDFDFWGQGTTLTVSS According to a third

enbodi nBhQ IDfNe&i8d ashpetY GENG AWt i body of the

i nvention, or one of its functional fragnents or
derivatives, conprises a heavy chain conprising

COR- H , ThOR s dTchE0Rat3, chwhetaila &Daldﬂlen CQRMhSEH the previous

the am no acid sequence SEQ ID No. 7, CDR-H2 conprises
t heeqaenogs lacSEQé efhdéoge@ﬁ@twéi% 8 and CDRH3

conpri s ﬁécordl% re? edf QS%%?E? onaﬁé%%d g 1§\rzen1_igg, or one of its

anti body, or ne ko)

defunv@éaV €gnRe6 rtddfigatieess dorepiidek fadh@WQﬁhﬂﬂBéﬁmpMdiﬂg at least one
preferably conprlse a heav chaln of sequence
diopey froe GARADL SR+ R-FEwhersing. 20. SEQ

o, G%Pﬁp%ﬁ%%ﬁ‘%%@%%mﬁ o

CARGRYVGYDRAND COBREHS YHY/SBindac ar wijnanct GEQ oNot A 5, 8 or 57, and
enbodi ment._of sai d .aspect, .the tlbod t he

i nvent i bﬁbRoIFB &H@paﬁes.tb%ammqeﬂ gpence gﬁm §ogs. 6,9 or 58.

der i vat \¥&sdin %TH rﬂr§%§1@dﬁ§é}1\f %fGha! 'a%)DRP@T&réIﬁbeQy of the invention, or

CDR-H , CDR- H3, wherein conpri ses
t heneanf ite fancptd)ngb@lagmcms or derivatives, comprises a heavy chain comprising

CDR-H1, CDR-H2 and CDR-H3, wherein CDR-H1 comprises the amino acid sequence
SEQ ID No. 1, CDR-H2 comprises the amino acid sequence SEQ ID No. 2 and CDR-
H3 comprises the amino acid sequence SEQ ID No. 3.

More particularly, said antibody, or one of its functional fragments or
derivatives, according to this first embodiment comprises a heavy chain of sequence
comprising the amino acid sequence SEQ ID No. 18.

SEQ ID No. 18: EVQLQQSGPELVKPGASVKISCKTSGYIFTAYTMHWVRQSLG
ESLDWIGGIKPNNGLANYNQKFKGKATLTVDKSSSTAYMDLRSLTSEDSAVYY
CARSEITTEFDYWGQGTALTVSS

According to a second embodiment of said aspect, the antibody of the invention,

or one of its functional fragments or derivatives, comprises a heavy chain comprising



SEQ I D No. 56, CDR-H2 conprises the am no acid
sequence SEQ I D No. 57 and CDRH3 conprises the am no

wa@edod/osreuence SEQ | D No. 58. The anti body, orPONEPNS/059026
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its functional fragnments or derivatives, according to

said fourth enbodiment will preferably conprise a

heavy chain of sequence conprislkdg the amino acid

sequence SEQ I D No. 62. SEQ I D No. 62:

QVQL QQSGAEL AKPGASVKVSCKASGYTFTSYWWNWW/KQRPGQGLEW GYl

NPEPESH DYNOREKDrad CPADKS SNty BB SEDSANCR T BoeIWd sequence

F yT d h, .. th i i ||
e HOADIS e BE-182 SERNG: RPEAR e A BN B b s and CR-

paHBicethpakdsithe agGRI@id@qhenca SEEcmNoper ti cul ar aspect
of the invention, the antibody, or one of its . , ,
f unct i oh&g astPbegreditone of ity Spictignal\fmgments of dariwatives.jageqyding to said

in . ‘ . . . Lo -
oneRikeishoBIRRL w AE et § BB PhERTRALS, o lentPBithprising the
segumoceidSkequdnoe NES) I Bot 19.17 and 59 to 61. The

mentioned. _sequence r he fol L Ng _ones. S [.D _Na.
TookeliBevanap: Sl B RS IR RREG YR bV i wvicosk
QEKEPRW I GER I BB TTRNQEPK BNV PRRISP ANV EL 4 SLTSEDSAVY
QOSNEDPFT SEQ I D No. 15: "ENI'YSN SEQ I'D No. 16: AAT SEQ

| DY NARHEFATKOHEMGPRQIG EE VBSNo. 59: SSVSSTY SEQ | D No.

60: TTS SEQ ID No. 6 1: HQASSYPFT The CDRs of the

l'ight chain could be chosen randomy in the previous

sequencRseorling to SHEd %Mﬁmeﬂ{cbﬂsﬁ)idjazlt)@ﬂdh@%t%d &f the invention, or

According to another preferred aspect, the antibody of o
t hend af éatfupetional fregmced drtderivanedsi 6ARPIISsad) Medys Clagin comprising

oD CRBRARL SR bl DR BB By acid sequence

WhSE@I I No. 7, CDR-H2 comprises the amino acid sequence SEQ ID No. 8 and CDR-

H3 comprises the amino acid sequence SEQ ID No. 9.

The antibody, or one of its functional fragments or derivatives, according to said
third embodiment will preferably comprise a heavy chain of sequence comprising the
amino acid sequence SEQ ID No. 20.

SEQ ID No. 20: EVLLQQSGPELVKPGASVKIPCKASGYTFTDYNMDWVKQSH
GMSLEWIGDINPNNGGTIFNQKFKGKATLTVDKSSSTAYMELRSLTSEDTAVYY
CARGRYVGYYYAMDYWGQGTSVTVSS

According to a fourth embodiment of said aspect, the antibody of the invention,
or one of its functional fragments or derivatives, comprises a heavy chain comprising
CDR-H1, CDR-H2 and CDR-H3, wherein CDR-H1 comprises the amino acid sequence
SEQ ID No. 56, CDR-H2 comprises the amino acid sequence SEQ ID No. 57 and CDR-
H3 comprises the amino acid sequence SEQ ID No. 58.

The antibody, or one of its functional fragments or derivatives, according to said
fourth embodiment will preferably comprise a heavy chain of sequence comprising the
amino acid sequence SEQ ID No. 62.

SEQ ID No. 62:
QVQLQQSGAELAKPGASVKMSCKASGYTFTSYWMNWVKQRPGQGLEWIGYI
NPTTGSTDYNQKLKDKATLTADKSSNTAYMQLSSLTSEDSAVYYCAIGGYGSW
FAYWGQGTLVTVSA



- CDR-LI conprises the am no acid sequence SEQ I D No.
10, 13, 15 or 59, - CDR-L2 conprises the amno acid

weegueome7 SEQ | D No. 11, 16 or 60, and - CDR- LBCT/EP2008/059026

10

15

20

25

30

conprises the am no acid sequence SEQ ID No. 12, 14,

17 or 61. According to a first enbodi nent of said

anot her aspect, the antibody ofl4 he invention, or one

of its functional fragments or derivatives, corrpri ses

a light chain conprising COR-LI, CDR-L2 and CDR- L3

wher ei ninCBRechnd gppioreesthe hantibadiy ovillc bel n@éfq ldeﬁma bgE® light chain

Isg%sl(\ll?lﬁlcl]%gMofi pa1|T1 u%%gpﬁ%soe ¢ hqesggéanﬁ aa% n(fuhar d) B?C 0% the invention,
sefid@RtBodyEQr bk Mits dctidafae frEQﬂhEﬂlt@ dl agdivativeq@iigcharacterized in that it
anti body, or one of its functional fragnents or

defqmRIiScy adightewesy wmiglsmg atigast g GP e fiemtCDRs comprising the

th
ot RS Raherl S A o Pl ORGSR ST R Conl
DI VL TOSPASLAYSL GURATI SCRASESVDSYANSEMHAYQO

KPGQPPKL LI YRASNLESG PARFSGS%I?TPFTLTI NPVEADDVATYYCQQSK
E DPLTF DENAR AR ERSITEC 1S T2/'e%88 88 nbodi ment  of

sai d angthgp RsPRLt . EdepgthiNggdy of the invention, or

one of 1ts functional fragnments or derivatives,
conpri sBEQdDI Nghttl: chadkASconpri sing CDR- LI, CDR-L2 and

CDR- L3, i.n CDR- jses the am no acid
sequencéﬁ@fﬁ}é&%b1%)>R Lé:%Qg%EgPB[ECorrpri ses the am no
acid segggng\]@%ﬁ@ I D pNapDTRGRRE CDR-L3 conprises the
am no aci uence SEQ ID No. 14. The anti body, or

se

one of PEQ IPuNetlidonal QRBNGMPHIs or derivati ves,

accordi 8g Iﬁﬁﬁ 1(% sec&@f:lé d| ment will pr ef er abl y
9 I ght 0

conprise ¢chain sequence conprising the

am no agEQ Ipaquleice SEQTI D No. 22. SEQ I D No. 22:
G VLTQSPASLAVSL Tl SCRVSESI DTYGNSFI HWQQKP
GQOPPKL LPFRABNNESE pARRSESEIHTOFTLTI NPVEADDSATYYCQQSNED

PF TFng%"g Bl\ﬁb@@cor dgsr\g% a third enbodi nent of said
ody 0

anot her pect, the ant f the invention, or one
of its SHQAD MaO: f r dajient s or deri vati ves, corrpri ses

a light [.n_conpri si CDRLZandCDRLB
wher ei nS %&DLN ﬁﬁpn%@gﬁﬁp@h no acid sequence SEQ
ID No. 15, CDR-L2 conprises the am no acid sequence

SEQ ID No. 16 and CDR-L3 conprises the amno acid '
sequencEhSEPRD dlothe1lightThigiaubbdy, cheseromendsimlyt & the previous

PungtLRngl; of SABTRIS:. b «§'7F Ly@Ld 4oy, according to said

According to another preferred aspect, the antibody of the invention, or one of
its functional fragments or derivatives, comprises a light chain comprising at least one
CDR chosen from CDR-L1, CDR-L2 and CDR-L3, wherein:

- CDR-L1 comprises the amino acid sequence SEQ ID No. 10, 13, 15 or 59,

- CDR-L2 comprises the amino acid sequence SEQ ID No. 11, 16 or 60, and

- CDR-L3 comprises the amino acid sequence SEQ ID No. 12, 14, 17 or 61.

According to a first embodiment of said another aspect, the antibody of the
invention, or one of its functional fragments or derivatives, comprises a light chain
comprising CDR-L1, CDR-L2 and CDR-L3, wherein CDR-L1 comprises the amino
acid sequence SEQ ID No. 10, CDR-L2 comprises the amino acid sequence SEQ ID
No. 11 and CDR-L3 comprises the amino acid sequence SEQ ID No. 12.



third enbodinent will preferably conprise a |ight
chai n of sequence conprising the am no acid sequence

weR@oer4do. 23. SEQ I D No. 23: PCT/EP2008/059026
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DI QUTQSPASLSVSVGETVTI TCRASENI YSNLAWYQQKQGKSP
QLLVYAATNLVDGVPSRFSGSGSGTQYSLKI NSLQSEDFGSYYCQHFWGEPPYTF
GGGTKLEI KAccording to a fourth ¥nbodi nent of said

anot her aspect, the antibody of the invention, or one
of its functional fragments or derivatives, conprises

a | i ght Mo raréovghi. siad @biRoly,, oCDRL Dfaiel ODRIAe! fragments or

I he d
R St F R Pl B AT AS RS L SRGE B R of scauence

SEErhiisNg Stlé(éga?ﬁttdao@&qhsn&csm ﬂEe\‘c‘o the am no aC| ql
sequence it
f U§EQ| HhaNof phg NS QﬁPﬁeﬁérA\&%TeGQ&‘\ﬂﬁ@BMSYQD%A%@FMHWYQQ

t hicpg ImSI\“MEéGWM(%gR?BWLT?ﬁPéEAWATYYCQQSKE

chai n sequence conprisin e amno acid sequence
SENPLDFNSGTEI.ENSEQ | D No. 63:

Q VLTQSPAI MBASPGEKVTL TCSASSSVSSTYL YWY QQKPGSSPKLW YTTSI
L

ASGV PARK&@@%%@%%&&%E&%@%W%YH& a{:?&@T e Da.!nﬁbody of the

According a third approach, the antibody will be now
defivergenb ot tonbyofi its funcghmal c&@rrmniseqmémxettlansj donprisesme\light chain

chain se T i bod f the. inveatio or one )
o Gt it AT el AT pR L Wy PeEDRCRL BinpfR& the amino
chati@gt flch&edEQND Rat 18! legmc%ﬁﬁ)rl@esht%@\éﬁuﬁ@@blﬁ se%uence SEQ ID
conprising the am no aci d sequence SEQ |

20Nor | lemdsnRaL3 i:@hmn@h ﬁierﬂn@nm¢ld§¢q1@n@m%E@&Dd‘éo ddi d

;:?? ie 2 3? he rflEanony, or'o < rorf ét% %uncflggag él&/a’%%le}lg\/bor %erwatwes according to said

f upebhd e@bodlﬁ@gﬂefﬁn PrcBeralblg rdovipl-isy @Sighaclii O B¢ucfcd QBmprising the
i nvention, named 2243 1, conprises a heavy chain
CO%W@FWGWFHSE%@QNPQ and CDR-H3 conpri si ng

re C y

an%ﬁg; f]jag\ﬁj'azzlt' ih%wt c %@fé‘g\r{%fﬁl s? ngﬁ%ﬁﬁfh%l@é{?@SEﬁ%\VYQQ@
CDBQPP Kd d iy RIASSNICE SERRPRIS GRGIR THETRIFH MNPV BA DD SSEHYEQCQE)SNEDPF
SEﬁ%g N?é 10, 11 and 12. In another aspect, the

an @’)T 1 conprises a heavy chain conprising

the am no acid sequence SEQ ID No. 18 and a |i ght

chain conprising the amno acid sequence SEQ ID No.
21. AnoAh@ndmgetbeer thedl embodbodyt OBBalcbrveotiﬂbr asresct, the antlbody of the

T gglg%ll%t?gl?l A a %%{101&%;&\/& I 81‘ ﬂ%g‘(%;r g%g ﬁnprlses 8 light chain

C OfGHiphr i}y C@fﬁﬂ'l; CDR-L2 and CDR-L3, wherein CDR-L1 comprises the amino
acid sequence SEQ ID No. 15, CDR-L2 comprises the amino acid sequence SEQ ID
No. 16 and CDR-L3 comprises the amino acid sequence SEQ ID No. 17.

The antibody, or one of its functional fragments or derivatives, according to said
third embodiment will preferably comprise a light chain of sequence comprising the
amino acid sequence SEQ ID No. 23.

SEQ ID No. 23: DIQMTQSPASLSVSVGETVTITCRASENIYSNLAWY QQKQGKSP
QLLVYAATNLVDGVPSRFSGSGSGTQYSLKINSLQSEDFGSYYCQHFWGPPYTF
GGGTKLEIK



CDR- H2 and CDR-H3 conprising respectively the am no
acid sequence SEQ ID Nos. 4, 5 and 6; and a |ight

wa@b@pnomeonpri sing COR- LI, CDR-L2 and CDR-L3 coOPQI/EB100§/059026
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respectively the amino acid sequence SEQ I D Nos. 13,

11 and 14.1n another aspect, the antibody 227H

conpri ses a heavy chain conprisithg the anmino acid

sequence SEQ ID No. 19 and a light chain conprising

the am no acid sequence SEQ ID No. 22. Still another

pref er rédcexdmgtt@diyfouﬁh eorhwdonenttod sratdw@ttqﬂmﬁaismqt,at@mntlbody of the

or. der lvatives, ris heavy chain
Com et éolnh g?r@lsﬁ qﬁ’] 1?5"%1 qﬂf%a&n@%% (ei rcl)vr%lrt)lrvles rnprlses a light chain

r e&@ﬂlﬁimﬁ/gst}DH he, @DRAD2 agiddCHRIUE NGBS DR - NDS:ornZ)rls& the amino
and 9; and a Ilght chain conprising CDR-LI, CDR-L2 and

cmwge(wﬁfﬁr PELQRE Nos3@cEDRely ceaerla% the amingl agdcsarise SEQ ID

lhlﬂiSS t
ant [ bod 2 gﬁ dhin [ segh an%g%\%latgﬁg{eﬁ&zgg rIPslﬁﬂglf he
am no a@hdar&&m;dﬁ,rtﬁe)nSEth Burfsoion& Gragnan® dr idghtzatﬁxiealancordlng to said

rising.the amno _acid sequence Q1D
St i %‘aﬁ%e?ntpwﬂ} BiCfEOI oMy 2 1o tcﬁlilémogp %qqgence comprising the

f unatoQRA Seﬁﬁ&gg@@ IPNodgs.i vatives, named HEl,
conprises a heavy chain conprising COR-H, CDRH2 and

CORERIDcNo3i: si ng respectively the am no aci d sequence

oy PSR ARG P hos A8ds B Ty StidkpgssPrLwIvTTSIL

r eAl@NM\@SGS@@G@BYBQT@EMWEW@EQW@WNF@@GTKLDIK
60 and 61. In another aspect, the antibody HEl

conprises a heavy chain corrprl SI ng the amno acid

sequencg SE i 0 r Y
t he am %80050 'd s@% 8 eag)gmaglgéﬁ TB 6“31 %cco?giekﬁe({]gmh by its light

angtiaie scqasik@cdnd itsdigcai \eR4eTh isequaned. alth%SanhBo@SUéf the invention, or one of
hybri doma cgtpabl e of secreting nonocl onal  anti bodies .
actofeicHgnal ofragneensy 8 dativatiyoe i i Hataciesiprd: impfhay it comprises a heavy

hy r I ted at
g R A e, SR QPR 18 i 2 B 2 and a lght

( Gl cadagriisomgathe @niuhceamd seyuoficeNd KX ﬂbﬂ\gﬁﬁﬂsm Q:Bllot GBes)

(Institu Past,eutrﬁ, Pari s %Janclé&ity The m) naI

ant i bodiVi&e RRItEHET g2 PETpHEd FROBMS; 87 0np 0! ditelBs i fingments or

f upGHiaQoal acE@x‘é.{B%n’éos R héh‘%éd 22&@11”‘@6 @%s%ﬁ'a?%@avy chain

in that said antibodies are sécreted by the hybr

depuspriserz &DR-Hd, CIII(R/IHinaI@BL“DRl -HOCpmpmrders tekpechuellyehs amino acid

(oo M Mo B5au 25hneh Bckngig 53 fidbisign R -1l CDR-L2 and

CDR-L3 comprising respectively the amino acid sequence SEQ ID Nos. 10, 11 and 12.

In another aspect, the antibody 224G11 comprises a heavy chain comprising the
amino acid sequence SEQ ID No. 18 and a light chain comprising the amino acid
sequence SEQ ID No. 21.

Another preferred antibody, or one of its functional fragments or derivatives,
according to the invention, named 227H1, comprises a heavy chain comprising CDR-
H1, CDR-H2 and CDR-H3 comprising respectively the amino acid sequence SEQ ID
Nos. 4, 5 and 6; and a light chain comprising CDR-L1, CDR-L2 and CDR-L3

comprising respectively the amino acid sequence SEQ ID Nos. 13, 11 and 14.



227H1) and on 07/06/2007 under the nunber 1-3786
(corresponding to 223C4). These hybridoma consist in

worzoovner4by bri doma resulting in the cellul ar fuBtDRPNS/059026
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i mmuni zed nouse spl enocytes with a nyeloma cell line

(Sp20 Agl4). The follow ng table 2 regroups el ements
concerning the preferred anti boldi es. Table 2 2243 1

227H 223C4 HEl 1-3731 1-3732 1-3786 1-3724 Prot.

Nucl . Prot ; Nucl. Prot Nucl. Prot. Nucl. SEQ ID SEQ

| D SEQ ]n[ @osegas@csm PIEtEbOQE®2I751$EQHﬂI§)‘JSSE@34VI}D @BR- ¢gmprising the

1 24. 4 30 56 57 .65

coitind & Soqitys® sB0, NG 17 R )it Shalh fomfrisiRe g amino acid
4356@3@170@ @@Rﬂhh\]ole 33 13 36 15 38 59 67 CDR-L2 11 34

11 34 16 39 60 68 CDR- L3 .12 35 14 37 17 40 6 1 69 L.

chai n 2Stll auotber pefenred agilpdy.7orngob s figstiena fragments or derivatives,

%?jftpﬁ t,
ang%% 1 ?Céﬁl Hgn h&é%%%n‘gﬁlﬁﬂél ear ysscﬁfa%?rzt %nd CDR-H3

t hébmlbrﬁsiiﬁ‘@re@ﬁectﬂvelyﬁheamﬂtm aqigd Ise(pﬁhca)SEQd‘]DEme(jﬂ 8 and 9; and a light
b RO BBYERF Bad bR LtRhe et DR T RIS specinely the amino
Pr &li e Gt @RI TaR, 14,1 dhavent | AT

monocl onal antibodi es. 'The term" Mnocl onal Anti body o
" or i slugmthdr ratsmcah@lamdmdw2t2BClﬁlte@nmrmmah?awyefémmn@mprlsmg the

to denote an anti opul ati on of
su%@ingn?ﬁl%lswleﬂ %%&&é@&ﬁ aB d’l E]%‘% 8‘ g‘ cppprising the amino acid
I nghqubbedE@NY Neods es conprising the popul ation are

i dentical except for @[E)OSSI ble naturally occurring

mut at i ohill ﬂmtherrms/feﬁ mté@ém 0r| one of 1o fu@ﬁ@nﬁitf@gmlents or derivatives,
t Itl]ael’lrle&,\ﬁ) []9 Ay no%' Onal cﬁa é% f nébit -H2 and CDR-H3
onobgenous anot resmt Ing r e proli era 1 on

Of camysrigigd &sﬁédﬁlﬂ@lyofﬁle celihs aélﬁ- @querty BB oDENELISHS 57 and 58; and a
eukaryotic host cells transfected with DNA encodi ng )
t hbgiotisle AOUBIERE iR L Sridkdr2yard €DFode amriping Tespectively the

;{%ﬂﬁmo& B gl SEYATSREQdoNg) Ll NoMDgenous ant i body,

In another aspect, the antibody 11E1 comprises a heavy chain comprising the

amino acid sequence SEQ ID No. 62 and a light chain comprising the amino acid
sequence SEQ ID No. 63.

According to another aspect, the invention relates to murine hybridoma capable
of secreting monoclonal antibodies according to the present invention, especially
hybridoma of murine origin such as deposited at the Collection Nationale de Cultures de
Microorganismes (CNCM, National Collection of Microorganism Cultures) (Institut
Pasteur, Paris, France).

The monoclonal antibodies according to the invention, or one of their functional
fragments or derivatives, are characterized in that said antibodies are secreted by the
hybridoma deposited at the CNCM on 03/14/2007 under the numbers CNCM 1-3724
(corresponding to 11E1), 1-3731 (corresponding to 224G11), 1-3732 (corresponding to
227H1) and on 07/06/2007 under the number 1-3786 (corresponding to 223C4). These
hybridoma consist in murine hybridoma resulting in the cellular fusion of immunized
mouse splenocytes with a myeloma cell line (Sp20 Agl4).

The following table 2 regroups elements concerning the preferred antibodies.



and which is generally characterized by heavy chains
of a single class and subclass, and light chains of a

wa@englerseype. Monocl onal anti bodi es are hi ghl yPCT/EP2008/059026
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specific, being directed against a single antigen.
Furthernore, in contrast to polyclonal antibodies
preparations that typically include different

anti bodi es directed against different determ nants, or

epi tope, each nonocl onal antibody is directed agai nst

a single determnant on the ahablgén.In the present
description, the terns pol ypeptides, polypeptide
sequences, anmi no aci d sequences, peptides and proteins
attached to am4cpady conpoupgigHpr to theixm3gaquence 11E1

are |nterchangg@@1e Accordlgggjo a |IkeW@§ﬁ% 1-3724
particul ar g ' 1 ' ) ;
chineric asvﬁandySE@nD or@qu It@dl@nCtSEQm| émmrerstEQID SEQID
aCcprding tojthe Tnyention, charagierized 1n gphat sapd 64

angpRagly norgover anpr|SQ§ the b¢ ght cgain agq heavy, 65

ch@bﬁfgpnstqyt reghgns deQ§ved fﬁgnwan gntlbo ¥ of a58 66
S O DU e 13 O a0

 pil-chain Le o 0ot thE2 1 b0 pai 70
heG?% 'dhai n 1@onst ad reglé%s der ?¥ed fr%h1a hdfran 67
antPBddy ardlrespedtivel ylthe kapha andbgamma391, 60 68
gahRB:-12 or danmm-43pPegionl4in thé/ preseit appHWPcati ofl 69
| glchaine préflerred4d4o get 22ffect4¥ func3 ons, 46nd nD6&3 71

preferably ADCC and CDC. The skilled artisan\MII

recogni ze that effector functions include,
exanpl efrom (ﬁabé(; Adith @learéjé rApPeate ﬁhathBgnId%rﬂf the antlbodles 227H1 and

Cy$ e
ot .‘L‘?@ 5 e%%%ggﬁ%s cxafiplagRhe %uﬁé@ l(t)%%g%}?lg}stoyf Papsgnt application
phag&eﬁyg caanlsqdland)mgmwmg egighsatanorCoR reeddmlg whbsamethrough described
é@ ors (e.g. B cell receptor; BCR). The anti bodies
CHECRES t he present invention, are preferably
Speci fi gcomaig! Qnal r@f%weéoghﬁo%m&ﬁg%é Hhichiof M1 monoclonal
chinmeric or hunanlzpd origin, which can be obtal ned
acourbdidieg t o t he standard net hods well known to the

per son illed th r eneral, .f.or ol .

D epar aloiera « MimscPaflehiubivion: keisse if Refdifence with is ordinary
f upgidiRfato fdcaeiFenhS aAfibdlBr i obadindde Sfrorf SR GbpdlhtioPf of substantially
murine origin, it is possible to refer to techniques

mh@homleowe@mbpd@d uen tbgmdwzldudramtuboqhh% cempuang the population are

ies", (Harl Ant | |es
La10 grrlta a‘ij exce ﬁou §s | ﬁilgal'l ryI onccu nlgbrglrltg (}P%t%%%/be %rg edlt in minor

Spiim@@té‘l&hhﬁherl\%)rd@pa rﬂé&ﬁ)clthB&)tlt@ﬁythnilktg ih eChdthéktBous antibody
of reglrlltelgg rf%rlnot?lef Igr%?fetge%{c?ornl g? r;aglnglees glrolnéJ eodf ?e%ls (e.g., hybridoma cells,
cukaryotic host cells transfected with DNA encoding the homogenous antibody,
prokaryotic host cells transformed with DNA encoding the homogenous antibody, etc.),
and which is generally characterized by heavy chains of a single class and subclass, and
light chains of a single type. Monoclonal antibodies are highly specific, being directed
against a single antigen. Furthermore, in contrast to polyclonal antibodies preparations
that typically include different antibodies directed against different determinants, or

epitope, each monoclonal antibody is directed against a single determinant on the

antigen.



Kohl er and M| stein (Nature, 256:495-497, 1975). The
nmonocl onal anti bodi es according to the invention can

wheooovaened, for exanple, from an ani nmal cel | PCT/EP2008/059026
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I muni zed against the c-Met, or one of its fragments

contai ning the epitope specifically recognized by said

monocl onal anti bodi es accordi ng%o the invention. Said

c-Met, or one of its said fragnents, can especially be
produced according to the usual working nethods, by

genet i clirtbe ordsemaichaptionathe itermswolypeptignschaypepaide dequences, amino

! in the cDNA ~odi ng_f h .
T S epep s it HERFES AaFCE” FrRRk St b o their

of sequtmte adcindtgcieappibised in the peptide sequence of

the c-Met. The nonocl onal antibodi es according to the

i nvent | BACEBRE ot lkRuis| RArtiGRAAICeh de BFPsel aventions felates to a

corHEREE B ER S0 Kol Ainc B Hrodihud, RO o, the, invantion,
nociecdostriakd anthabedd astibriyaneicogertoontphees the dight drairhasl heavy chain
reviously been | ilized. Mre particul arl said

Pm?ﬂ%‘[aah 5%;1(3}& giwggggorgaarp Blgllmyi q:ff) L EPLHIES heter%logous to the mouse,

chg @aﬁlg}g rn@a'?f,“én@ NnPd g&&.ét?e(ﬁn?aﬂg&ofn {fat i Ihg}é‘fegha‘?ﬁ aﬂ@theavy chain

fol F'owed by 1 on-exchange chromatography ai nmed at

el ¢canistaat fegepns derivasisfiirain al hupraptapiihodyoart agspecinely ths kegpal and gamma-

as. the DN@ and the LPS, in itself followed or not

f of | SRERE-BYT 8XBIEEY 'SR °Chr onmmt ogr aphy on Sephar ose( t m)

gel in pree 'prés@nt‘iirpbﬁ@dﬂﬁh,elg@learg ot IR Plo RYFEAGt RACHEDS, and most
to the presence of diners or of other multiners. In an

eveiefoige ABNE end €®CGranner, the whole of these
techni gygs sl%ﬁ@d BG4 S LA aqﬁé)[uestfe\é,fog Mo SHERE SSUVEL Yo example,
d ant 1501 es e incl uded

Chinmeri ¢ of humanize are TrTkewi's
I NCagt bindihige Sc aheiitndcpardtine cplo@sedity i(TVEN! i BN.reEptor binding;
chinmeric antibody, it is intended to indicate an

antithedy-dapandantc sak-aradinted rataipErity aA e e pheggstosis; and down
chaj j LQn [ r n anti body
B b i

and heaVle ahébodieonstadingr egilenpratntamvantioyoaly picfaably specific
DTS5l LG8t G ey SEEE b B B pin, which o
anpd BOdined aBlorbingits tild QMMM feod$ WeMBioGnt tBREe person skilled in the
according to the“invention can be prepared by using

t hgtt echni ques of genetic reconbi nati on. For exanple,

ecoro b eRn o Ra e B A L BUARah i ntiona
COfth@ferdtObr ddMRaMAds 8dpleBiallOT AriAE oAgMONiPEBIBIC to refer to techniques

especially . . . o
which are described in particular in the manual “Antibodies” (Harlow and Lane,

Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory, Cold Spring Harbor
NY, pp. 726, 1988) or to the technique of preparation from hybridomas described by
Kohler and Milstein (Nature, 256:495-497, 1975).

The monoclonal antibodies according to the invention can be obtained, for
example, from an animal cell immunized against the c-Met, or one of its fragments
containing the epitope specifically recognized by said monoclonal antibodies according
to the invention. Said c-Met, or one of its said fragments, can especially be produced
according to the usual working methods, by genetic recombination starting with a

nucleic acid sequence contained in the cDNA sequence coding for the c-Met or by



muri ne, nonocl onal antibody according to the invention
and a sequence coding for the constant regi on of human

wa@aedwioedy? A chineric anti body of the inventi oPCEREIMISEE9026

10

15

20

25

30

by such a reconbi nant gene will be, for exanple, a
nouse- man chinmera, the specificity of this antibody
bei ng determi ned by the variablZ regi on derived from
the nurine DNA and its isotype determ ned by the
constant region derived fromthe human DNA. For the
mepéndids syhthpsie startang oMo schianee iof aaming owls espmpirised én the peptide
p035|qge %9r B nple, to refer to the docunents
Vé%ﬁggfﬁ et A (%BloEssays 8:74, 1988), Morrison et
al . (Proge niaoklondiCatlibodies . acklStlig2 i8Rl me8mion 884br Gtample, be
le brevet US 4,816, 567. By humani zed anti bod it is
| nplé’rfeﬁéicpm@ affiBity a«tlémar?naﬁhlplb@w Wit etroneeHtififfpgmenir containing the
f 42 Y, u
EBE AREINEA (oORrBRa Bl BREYBhodlARl Rboliel Addordipe to the
f ronemive (has preovusevieseal )mhmb’ﬂnecanmdredpz&ﬁculhﬂby eeaier monoclonal

sone_of . the residuyes. of the segnents of the skel n
( citibadicpryn @smuﬁﬁ %&.Chr%aat%rag%%? P’E%eleo’%%ﬁi/%a ?ﬁ%ﬂowed or not

af fongived lgrf 10&1@%09&1%@' ﬂﬁo&a?tegl% ftanﬁ’éd at in‘ttnﬁfaﬁng the residual protein
321:522- 525, 1986;  Ver hoeyén al ., Science,

23@n1253141a11t536 welD&theF!DNAhaminmedtPSalin Jitspltfollaayed or not followed by

332: 327, 1988%R The $ nanl;ﬁd nti bodi es ccord

t 0% I%&Em%%r hy; AR; SePPPgHENSY WaRTdsE Br HB’P@@ ﬂxg? potential

%gﬂéé&%%s RV, n‘gretsaﬁep@ffél rSlok | dregind N rn'ilnﬁ'nél'ﬁt In an even more
or exa hose described In

dopmfmrwsnﬁnnge rthetwlalle ,ofJthesd mnhlmqu%(]:aﬁ%dl uz%mmultaneously or

1992: Nbup tain et al., Biotechnol. Genet. Eng. Rev.,
105UCHESPY5YY- 1992: or Bebbington et al., Bio/ Technol ogy,

10: 169- &i{@ncrit 2R Ahimatlz8 anfibbRd &@Ilk&f/‘ls@ﬁfchﬂ@d K @ntmﬂ)@‘{@@ according

by the man skill in the art as, for exanple, the "
C}Eﬂh¢pg$mﬁ@mwbﬁ0mescrlbed by Protein Design Lab (PDL)

in the nt appl.i.c ns 451.2 EP 0 0

ep 00159 Fikperd” Bl RIS i yndiye TpameBigy Wiy contains o
UShfru89aliiiflc Qnghtl-&iaﬁl, 5B hddA. chhhf Egloh ariRed B@iheah antibody of a
appl i cations can _al so be nentioned: US 5,639, 641; US

6 glgqn sioFpics ig compgrition vithnide sht clgapy apd geaxgycham constant regions of

t!l‘t%'&?l ff rﬁ)@&%@%ete@ﬁo&%t rsé&ﬁ%q'{ nas‘f)%g ?%1 tehﬁorse rabbit,

|nven I on; 01N e n pa
anﬂmpodw'ﬂﬁdgmeﬂt) such as Fv, scFv (sc for S|ngle

chai n), _[Fab, .F(ab’ Fab scFv Fc fragnents
di abodi Eg ¢ apffbogiep 4 fﬁ@lﬁé&%ﬂﬁp v SHmetis B¥he 4ocpidfg fo g invention

T
pothifhetibydngthedy ghy dwd p(ddReed, bat ¢lomhy a recombinant DNA containing a
promoter and a sequence coding for the variable region of a non-human, especially
murine, monoclonal antibody according to the invention and a sequence coding for the
constant region of human antibody. A chimeric antibody of the invention encoded by
such a recombinant gene will be, for example, a mouse-man chimera, the specificity of
this antibody being determined by the variable region derived from the murine DNA
and its isotype determined by the constant region derived from the human DNA. For the
methods of preparation of chimeric antibodies, it is possible, for example, to refer to the

documents Verhoeyn et al. (BioEssays, 8:74, 1988), Morrison et al. (Proc. Natl. Acad.
Sci. USA 82:6851-6855, 1984) ou le brevet US 4,816,567.



(pegyl ated fragments call ed Fv-PEG scFv-PEG Fab-PEG
F(ab') 2-PEG or Fab'-PEGQ ("PEG' for Pol y(Ethyl ene)

wa@kopg0bM27 or by incorporation in a |liposonme, SBETIEP2008/059026
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fragments having at | east one of the characteristic

CDRs of sequence SEQID Nos. 1 to 17 and 56 to 6 1

according to the invention, and! especially, in that

it is capable of exerting in a general manner an even

partial activity of the antibody fromwhich it is

descendBd hum@weégmtlhocbamt 18cluteadect Fre inslaqatec yemmbpdy which contains
reg nize an nd to tq} and, if.ne %mr tts of the

t oCPRn e fa B A 4 & oY o Ii\?e“thumﬁfrl ¥ &y

f Uﬂﬁfﬂo@? aho fet@g NMBsih S derﬂvled bﬁblﬁoﬁﬁé I(brtfRgn 0§eVWal)| hurnan antibodies.
uence of the heavy or lig

ﬁ)“ %gr %@glae;gﬁl)alletﬁélg&?ﬂ Plhbgyseemsps i BA Si(ﬁ1§§9)n (called FR) can be
ar nt

7 RN A or RE1SIRRENL he SEANGR EAIRTHrcl 61 BRI, 321:522-
f r 28, IBRE; th:ﬂllOd:}&ncwat,GSkdad:ea@w 35%1536019818 Rat¢Hmmrinyst al Nature,

pref erab east equal to 1/100, in a nore
g% %eélgngh%%r to at least 1/10, of that of the
ant | bodynf ham Yl Cohtivbdies ag&?‘&lﬁ §he %Elnld‘ne&ptﬁgﬁ‘ fita! rnents can be

q
the c-Met. Such a functional g ment W Il contain
t herepamd rayneeéhnaqrien dknawinds th@ rpelfsen abillgd 6n tHe; a8, (sgh 40, for example,

12, 15,, 25 0 a 00 co cutlv m.nqQ aci ds

< Sthgi eSSl nu i, Aes0aRR Stk et o et cipsy 2857, 1992
Pr #foahakl ¥ alt, PSR cARIICEERA. aEn rRQert S -2, 11992 or Bebbington et al.,
fragnents of Fv, scFv, Fab, (ab )2 F(ab"), scFv- Fc

tyB@/B?ChGDIQEmdlloels@ Wrﬁ ¢99%ener al | y have t he same
speci fi Bltl{e}/ a:t)nza 10n Qnea%ﬁoé h er I e\gg obr% r %{Qn 11? tl?lgyart as, for

are descende re pre

| nyseRiplQnhe t CBﬁRerarfﬁ@ ﬂlte&oard%s@ftieecbgad>raﬁmnlgesﬂgn/a,h1e (RDL) in the
%grrents such as F(a ments. Accordin

to the
&t anphedions dif, 0a4ﬁ1|2ébd§1’f(} %é%éﬂ@s EBr 0 R gBéhtSﬁ@rW or US
takn t I
degé?i@égg g 08q8%§%ﬁep§ s’i%g&“&%%&g%?ggg??‘?@h Phe following patent
enagphea;t;lomwaﬂn alds bpepational: USapad 1o4ln d/So6,054,2%1; ééﬁ/ﬁi,@% 152 and US
éy%,z sulfl de bridges by chem cal reduction. In
[ ? nner, the antibody fragnments conprised in

t he prege n‘tﬁlh&ib%gi 'ﬁ%@m@ﬁ‘tﬂ Be af bétﬁﬂbﬂ@)ﬁ aQXorHﬁ%th Qe $nRhtion, it is
genetic reconbination |ikew se well known tG the

gemsﬁmde@m [nidedte in pantecudartanomtibbde ﬁbgmpmpsmieasslymsnlés(ss for single
oY T 9Bk e e PhEES ATt BFBIdiET b tppn fpement of which

Apﬂllel 1R BicOsns tvedBd ha{€ bed inciiavad 8ptchbma@meiidificatibn, such as the
nmust be understood any anti body fragnents conprisin

t werlditfions cdnatolytrdidensar glyeel anfly, aSF@abf(qthﬁem)a@b@nt igPEGylatlon”)
an{p%%glgleéilsf?a%n%r t ycdl%ﬁ‘% FHEEII SCIFV 'i’fE%ggnelfsheé ﬁ(gﬁg% PEG or Fab’-PEQG)

heéi T ‘onal nts
t o(‘PRG’ploe PRI Eihplcas) GOrol)esipeE irtotporatnnard Ep(Q;brne sald fragments

humani zed o
having at least one of the characteristic CDRs of sequence SEQ ID Nos. 1 to 17 and 56
to 61 according to the invention, and, especially, in that it is capable of exerting in a
general manner an even partial activity of the antibody from which it is descended, such
as in particular the capacity to recognize and to bind to the c-Met, and, if necessary, to
inhibit the activity of the c-Met.
Preferably, said functional fragments will be constituted or will comprise a

partial sequence of the heavy or light variable chain of the antibody from which they are



anti bodi es, obtained by genetic reconbination or by
chem cal synthesis. By " derivatives " of an anti body

w@emondisey to the invention, it is neant a bi nECTIBP2008/059026
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protein conprising a protein scaffold and at |east on

of the CDRs selected fromthe original antibody in

order to maintain the binding c?aipam ty. Such conpounds

are well known by the man skilled in the art and w |

be described in nore details in the follow ng o o
s pé@ivretic%wd omlal\mqeermrhemgméﬁm?nt tphetaanthic ey spesifigheot binding
ool 8 FHOEH, PO v LERATR IR aPo LA RERCRGRS ey o e
deéc}lmatd Ve0G; AR S insdrs pmfe@edamaﬂmmo Eﬂ@ﬁﬁllm(};@ﬂﬂfat 6f thg adtibody from
scatfold on which at |east one has been grafted

f owhichelt dbisssopaed. owitlbfrespret B ﬁé\fleta&%@damctlonal fragment will
pa [ 0 %
e R e L
I Ne@REdubIve amindeidy (EbeﬁﬂSeqdem oﬁtt&raﬁzﬂtlboaty gomfwiotldit i$ descended.

this cas 0 n sc ffold repr the prqtein
backbon%re&r%ﬂyaréﬁﬁ pesiogsk SegmAgys o‘f’l %gérﬁqné% of Fv, scFv, Fab,
COR8) 2 B, RF-QWiRgk bt dlm{dlésh@ﬁkhtg?ngfﬁﬂﬁh@sl’entrl}gﬁé‘rhé specificity of

antigen paratopi c recogni zi ng properties
skbinlimg an thheardibodk nfows dweht cbheye Iamctdesdwedqzd otreian more preferred

o FPneShe oy dbianatbes SPencds Toesie HhpEPRR Pyt fragments
| tsuch ak Ifr@aw)ztfﬁ? entls OA BRr&iff @&th@%reséﬁkqﬁve&%ﬁfamoéﬁ fHgdents of the
di spl ay several features as follow (Skerra A.,

Nb]nve@@@g@n be o_tzgamgbﬂmmg_émnlgm)bodles phgh @ﬁg@qsgmbegiaa,hoye by methods

go con [ QN bus h| tec Wt
kn%uv%l Sh &1 es\fg meyns Za’naei% it hegsu% ST o? algta}nlgéo?(b lrelavage of the

asdlSlfllﬁﬂe Q%ﬁlgﬁ 8y dhémﬁamrédwﬁa@ hiy @t[othVRham&[{Hihb itibBdy fragments
no or only | ow degree of post- transl ati_onal
NOERTARIESE | Bhdhe pré%i:@y m&ermoad Getk, beoyabtadred did tgshipjapgs of genetic

SUGRLRBRLELT 1§8\91 Lol P& thR H%rs\(’ﬁnts@ﬁfétd i1 LAt Yse by peptide

structure se ected fromthe gro consisting in
f i pmdresst by nruds pfeffa@r emrmpibl yutbinetid greplidd sprtbeseetd such as those
mai n ( FNf.n pocalin, anticalin (Skerra

ty
gupﬂledw SCRWENY A@eb%d Bmmmwc 75), the protein Z
der | vat gye«§iamd B ARARI Nt Bnalt Stapfy:-Q5ae Ca‘,'i‘lly Bﬁt%cﬁfyn fragments

A, thioredoxin A or any protein with repeated donmal n
sucdmprssitigaiwoyaring anégeaite pafticokirlye t'(ahl ). fra@nags. 2003,

V|O|eu Ci n]Q/{,oI‘r% ﬁaﬂi]@iﬁ]éléf’ glgg tion" gornrlrl?r(ijses tRe ar?tpbo%tle"s or their functional
fragments, according to the present invention, especially chimeric or humanized
antibodies, obtained by genetic recombination or by chemical synthesis.

By «derivatives » of an antibody according to the invention, it is meant a
binding protein comprising a protein scaffold and at least on of the CDRs selected from
the original antibody in order to maintain the binding capacity. Such compounds are
well known by the man skilled in the art and will be described in more details in the
following specification.

More particularly, the antibody, or one of its functional fragments or derivatives,
according to the invention is characterized in that sand derivative consists in a binding

protein comprising a scaffold on which at least one CDR has been grafted for the

conservation of the original antibody paratopic recognizing properties.



"tetratricopeptide repeat”. It could also be nentioned
scaffold derivative fromtoxins (such as, for exanple,

wa@ewppoan] i nsect, plant or nollusc toxins) orP@I/BPBNSI059026
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i nhibitors of neuronal nitric oxyde synthase (PIN. As

non limtative exanple of such hybrid constructions,

it can be mentioned the inserti®n of the CDR-H (heavy

chain) of an anti-CD4 antibody, i.e. the 13B8.2

anti bod%, into one of the exposed |oop of the PIN. The

bi ndi ngOpe opesaviced ssfluanies dypugindbie i KdPgseguances wescribed in the
e PaoBe PrshE ) 4 HrdRim oS Y MR e o sBubiany scafiold
gr aptddagesothe tphetelDckBorchwal pptoptia: fofdidNof the grafted CDR(s), thus
anti-lyzozynme VHH anti body on a [oop of

netAYing HA8t Bemp & PRIEER dieirantigen paralgpig)recqgrizitepIORYEes.

of the ' i 0 - i ' '
o, e PSRRI i PSSR R gt g v
I sleagiae ORI sdlectédromdrnbiiginglchnaibddybadil®be gfafttdeMore particularly, it

i nvention, i.e. 227H and,6 224 1. bove nenti oned,
sulSHknIPd; Bt Q OarFIsPigdcseh s ?lids“éw% play gowsratpiRgtases as follow

fr@l@efrg%.of ﬁ\@élnﬁéco%ﬁ.t iBothoo, 14y-peAreferred enbodi ment,
but- wthout any [imtation, the man skilled in the art

woul d sel ect at | gadegeactGDRy fgoodceiservabavy chai n, sai d

heavy chai n being known to be partjcularly inplicated,. .

in the antibody s&?EB?tf iaé‘?li”;??t“ﬂéjl:ewghl dortdh Bomethice dimensional
CDR(s) of intereskoWchlhr B8afMh@aN{sublPbs, B cXiip1&f crififllography or
art with knowmn nethod (BES et al, FEBS letters 508;

2001, 67-74). As MMBvidence, these exanples are not
limtative and_an%mﬁ{ her scaffold known or described
must be includéd Th the 'present specification.

Accordi ng to a-novebr @spest dedrieoPicsseisldtiovenhbdifications,
relates to an isolated nucleic acid, characterized in
that it is chosenca®y §nPioHEce 8XIeMWiaRd PHUBI ei ¢ acids: a)

a nucl e§eachflin Ny, ?aﬁ% bﬁp@iitﬂgutgﬁﬁitﬁf&naalﬂcmg¥ele&5d from the

one of Tts functional fragrents or derivatives,
acgoupicogsitmgt ihditironcetih iand ;prdfyreatigiiyc theitenthdibdonectin type 111 domain

| si.ng. ! | ecting .f h f
soHERLYS TirgRdinst 4MHEaIgT (SKTER Ayc el boGEhkn LYl T(4:257-75), the
COPmRkdiS ZNGriviEyS BIHEME & marB! 7 s’t\%h RitoccaFRotdth MO th®redoxin A or
S I D No. 26 and the sequences S le D No. 33, SEQ ID
Noany3grogantl wSEQep@tddodoB&in sucka am limlario rspaptieéehl et al., PNAS, 2003,

SO LIRS 34° RS AR LR AR Rl et o
No<te@4triobysbpBEQdptutNo.  37;

It could also be mentioned scaffold derivative from toxins (such as, for example,
scorpion, insect, plant or mollusc toxins) or protein inhibitors of neuronal nitric oxyde
synthase (PIN).

As non limitative example of such hybrid constructions, it can be mentioned the
insertion of the CDR-HI1 (heavy chain) of an anti-CD4 antibody, i.e. the 13B8.2
antibody, into one of the exposed loop of the PIN. The binding properties of the
obtained binding protein remain similar to the original antibody (Bes et al., BBRC 343,
2006, 334-344). It can also be mentioned the grafting of the CDR-H3 (heavy chain) of
an anti-lyzozyme VHH antibody on a loop of neocarzinostatine (Nicaise et al., 2004).

In the case of the present invention, an interesting CDR to conserve could be,



- a nucl ei c sequence conprising the sequences SEQ ID

No. 30, SEQ ID No. 31, SEQ ID No. 32 and the sequences
wWEE@hr4dp. 38, SEQ ID No. 39 and SEQ I D No. 4B¢T/BPIN08/059026

a nucl ei ¢ sequence conprising the sequences SEQ | D No.

64, SEQ ID No. 65, SEQ ID No. 66 and the sequences SEQ

ID No. 67, SEQID No. 68 and SE® ID No. 69; c) a

nucl eic acid conprising a DNA sequence sel ecting from

the group of sequences consisting of: - a nucleic

SeWHEWCteth@ﬁﬂﬂb ngDRhE2 @équ_Sn@éISGYSEQHI bvoadentifigd gpdbodics of the

Ian 1%éé7ﬁéaﬁ835%§?ic sequence conprising the

sequ Eheds and SEQ ID No. 45;- a nucleic

sequencas @@aw hehfighddheudht e?uwm: e&afRRQcAD cHprid3framdl to 6 CDR(s)
SEQ |1 D No. and - a nucl ei c sequence conpri sing

t he

seff a@ﬁéwrlseé pibqdy. fno2 arrdersEemipydigenty put witheuigny hrmtatlon the
fo

5 ¢ O3RN 1lﬁ‘ghé§§lé\ 8”?&% ?él%staﬁHg%é 2 pgenfé%@;tp?hﬁﬁgﬁ&l&’aﬁn said heavy

actlchsn d}felﬂgh enowic | tei loe ‘c'p@'rtd‘,ﬁlaal? teplicaed inn the) antihodgnsbecificity. The

c); .and ucleic.acid o | east 18 nucl eot i des
Ca%;‘éemtlgn&f tﬁ;ﬁlg? gzqﬁ,]]&tqum @Yﬂ@)@rﬁi’l (f ng Hr the the art with known

St &E&QQQBES‘M Elh F@le Rask 5@@@0@“1 6164 of sequence
SEQ | 40 and 64 to b9. nucl ei ¢ aci d,

nucl ei cAs an rwxdlemec thesé dxeamrjereare apt bmhtyﬁnmmeioanycteher scaffold known

ol i nugl ot| eoti de se nucl eoti de

10 oot EP Tt B AR R e R D Ea  hal T er ont |y
I n the ne&ﬁ@ﬁig th AMRRET LPecti theipteset ARSIt BlatRdb GAti® 1@ed nucleic
preci se |inkage of nucleotldes whi ch are nodified or

un#dli chpiagteriagd mthﬁgt ia Chwgrf@rm thgrfo IAOW@gm@ﬁle@facais
nucleic acid I ne n
cont ai ni ngmll,lcrllér%g #eids ﬁ];lAu Q eo &1%g an éltlbog%tﬂr Qne 9 of its functional

COfrﬁ%ﬁ@fﬂ@dr deBhatios, M&bfdlﬁthO&hQQﬂtht@orﬁt r anded DNA, a
single-stranded DNA as to _ the transcription products

15 of sai dbDrawiclgi¢ agidseomapreing e BNdesatusper plp@ingniiem: the group of
&@ﬁgkﬁggMgﬂgﬁg% does not concern the nucl eoti de
Se

ences 1nt natural chronosomal environnent,
t hat i S- & audaiy sequenbecomprising the sequences SEQ ID No. 24, SEQ ID No. 25,
SEQ ID No. 26 and the sequences SEQ ID No. 33, SEQ ID No. 34 and SEQ ID No. 35;
- a nucleic sequence comprising the sequences SEQ ID No. 27, SEQ ID No. 28,
20 SEQ ID No. 29 and the sequences SEQ ID No. 36, SEQ ID No. 34 and SEQ ID No. 37;
- a nucleic sequence comprising the sequences SEQ ID No. 30, SEQ ID No. 31,
SEQ ID No. 32 and the sequences SEQ ID No. 38, SEQ ID No. 39 and SEQ ID No. 40;
and
- a nucleic sequence comprising the sequences SEQ ID No. 64, SEQ ID No. 65,
25  SEQ ID No. 66 and the sequences SEQ ID No. 67, SEQ ID No. 68 and SEQ ID No. 69;
¢) a nucleic acid comprising a DNA sequence selecting from the group of
sequences consisting of:
- a nucleic sequence comprising the sequences SEQ ID No. 41 and SEQ ID No.
44;
30 - a nucleic sequence comprising the sequences SEQ ID No. 42 and SEQ ID No.
45,



natural state. It concerns sequences which have been
i solated and/or purified, that is to say that they

whame/obeen sel ected directly or indirectly, foPCEEP2UDS/@9026
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by copy, their environnent having been at | east
partially nodified. It is thus |likew se intended to
i ndi cate here the isolated nuclZi c acids obtained by
genetic reconbi nati on by neans, for exanple, of host
cells or obtained by chem cal syntheS|s An
hybri di zanhdpicyagience egraptision heorquinges SEQiTRgEmcip and SEQ ID No.
signifies that the tenperature conditions and ionic
rénggh conditions are chosen in such a way that they
al | ow t hg np@tiatseqaRce corhpridiey hehkheintas $PQ 1DeX¥ERNaridSEQ ID No.
fragnents of conplenentary DNA. By way of
i | flistration, conditions of high stringency of the
hybri di I S [ .
0ol ynucﬁ)g%lt% I%grré%p%ﬁdlglg r%{tl‘gﬁgélgfgqr)egﬁ% %fg%% gﬁtglblrcl Bis 8 cfined in b) or
ad&antageously the foll ow ng. The DNA- DNA or DNA RNA
hy br|d| ion is carried out Int
pr ehybr? dihs spmBlmentary puglgE agih e iaﬁ 6@6?1 4t defined in 2), b) and
bu@fg&i(zo mv] pH 7.5) containing 5 x SSC ( 1 x SSC
corresponds to a 0.15 MNaC + 0.015 Msodiumcitrate
sol uti of)) ¢ BElGs akid of renficaw, 1§ MuclsbtidesdcapablfodEdybridizing under

R IR i eI g e

f opa BuUdhaidres witeoa tenperature dependent on the size of
the probe (i.e.: 42C, for a probe size > 100
nucl eot Bilegluckei | avidd tycleic washewclsfe 2acidi mequescat polynucleotide,

glggolnﬂcl%ot)ide %ggeugleaga ge%lfen%u%[%ﬁ? def Zg%u%}lmgghgéns which will be
Caérﬁpl@ﬁecb idiffereRtll iX tRSEreset thviat@n, $O8 {@¢nd3d 61 iRULRB a precise
at 600C for a grobe size > 100 nucl eoti des. The

hybikegr 2{tusksotidedivehigharcomosifigh ostympgified; alfewing pdepement or a
abyeyf %E £ rﬁlg YYEle et e 40fin e féoﬁ@aqmﬁ% Z@‘o ?l@p cl?)ﬁtaining unnatural

adapt ed person skilled in the ar
ol nlgmumlbg@ﬁuddmng)ﬁblg rte atoeresmmd sjost dtSeWeBitﬂel, daddosttimigd DNA, a

E?%}fagegtra%chgal%ﬁf\éé & &gbﬁ%%(é%}p%toa%o ts %P@N@Bﬁw' o

Har bor) ¢ 1T aisB¥RNINdeRtdoli KR &8t fh%llﬁés%ﬁt an/el"i’tldﬁeé]He@ ot concern the
conprising a nucleic acid according to the present

i nwentdtidn. seqltmccrmmethmrmtlaahdlrempm@lldnylranmcﬂlto thang gs to say in the

and/ or . ex ssion vectors tain

selftit SR BSPary Foehes MludheRSheSh RefyRk R’ bitied, tat is 1o
acGQr fhah ghdyOhdRebdenvVeNdckn d@é&&ﬁ&a Rid¥re6@Nt B rbx@ﬂnﬁl@ew %opy, their

whi ch al l ow the expression and/or the secretion of th

n ugiveioninget Baquemees af heaat getielyrivpedifigrhdlt i dhs, likgese ftended to
%tdf)ca MR thb hseorlae[ & {mcl% i2 %% BbRikl %'}%%S&m r%&oqﬂgilngtlon by means, for

I on an
example, of host cells or obtained by chemical synthesis.

An hybridization under conditions of high stringency signifies that the
temperature conditions and ionic strength conditions are chosen in such a way that they
allow the maintenance of the hybridization between two fragments of complementary
DNA. By way of illustration, conditions of high stringency of the hybridization step for
the purposes of defining the polynucleotide fragments described above are

advantageously the following.



of translation, as well as appropriate regi ons of
regul ation of transcription. It nust be able to be

worehoppatseed in a stabl e manner in the host cel PCHRPR00S059026
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optionally have particular signals which specify the
secretion of the translated protein. These different
el ements are chosen and optim zZ&d by the person
skilled in the art as a function of the host cel

used. To this effect, the nucl eoti de sequences
accor di ?ﬁ@e WAH%NAaneBNPeRI\bAadIYb@dHZﬁm tseeprfied out in two steps: (1)

gglt)r%ﬂ 1{0521 ve(%i %o(l)r qull(l:’% ﬁl‘r&p nhatt h%ﬁf‘f‘g"éﬁ g Chglt—l 7. 5 containing 5

veﬁtm(la&@sﬂ' e@@és@dndl;YtonE()h@dM Nucr end.0ys ueesditm él’ﬁ@te solution),
person skilled in the art, and the resulting clone

caﬁO Keof frmgmided ?/qw%scmlrawﬁ@w|Salf@ter{89ts),bw §t13¢véla¥df9 s, 5 % of
Q{Eﬂﬁ 'suﬁ‘éjc Bnd§ oiop gglﬁ%& s%?lﬁn ﬁl\?&,t {%?Q&{lglt lezﬁﬁ RR#120 hours at

or ¢ en1ca| s. The vectors acc
t he tempeeturcodep@ndgnt foar the xasepd fethe \pealicoi 2. 0f2°0| ﬁﬁna grabe size > 100

centedeatied) llowsd, DR one vt O 8 Eiprokel 406 HubR SO0 (g 'e of SDS, I

Seguanses) Aqmeddt Q@"@ & bhex SQ@eln() 100.of KRR Y %‘ﬁ 'v&%@h is carried out
| i kew se conprises the host cells transforned

c omri} isi ssg: a OvieBit SR o Bdinmgutes at 6 fove rptohcrslze?h éOO nucleotides.

n be ose fro rokar otic,o ofic )
ﬁ“‘eﬁ% °B>?8 F ?%‘Fg?}’éiyl sepihed F‘é%’ﬁé %Ofynudeonde of
ye@éﬁnegeéliescé?f b@ﬁﬂﬁﬁéd %?'thé apefsﬁn%[llddcﬂﬂ' (18 affﬁ%lig’t‘ﬁucleotldes of
cells. It is IkeV\llseﬁi)OSSI e to use insect cells or
1

pl giseter ef pwalleTreze pecordingtp fhcktiesghens @%mr@brﬁgk ahilmé] %59, Molecular
ex i.ch
glﬁs]%%ngpa Or\égc Fdi %nfﬁ%i@ql?}\%@ﬁ%g %ﬁ)o ccor ding to
an ot her Tﬁéﬁﬁéﬁtlon&ﬂ&ktb&;ea@latdsfto tRecton mﬁpm@ﬁg h Budeic acid according to
process for production of an antibody, or one of its
f UREIPFORAR INYeEgRent s according to the invention,
charact "?ﬁ% 4 n'tlgnteﬂﬁlts éslpe&gl r 'tscqé 15 eand%r -8ion vectors which
st ages: culture ium and appropriate culture
c ocudhitdin amsclebtide sieqsetnce abdordiog ar therigvendot.he i nventi on;
and b) e recovery of said antj bodi or one .
their f ﬁi W%?fé@cw%&éw lnvm@nmr%tg@éls_ydw&%? quq&nts which allow
f rﬁh@ etx?FesﬁHh taHH/%r @Féjkéé%t% Seihd fklebdiedefhdes- 1nTah§eterm1ned host
ransformed according to the invention can
us@ﬂ iThe prgoeswststhérgforp cepainat pmmomr sigwdsrbf mamttlon and termination
poI eptides accpording ta the inve Th processes
or BEBHPR: PORC S 4D oPfpbdbral GhEwiliRg ¥ SHpRGTion. 1t must be
I n¥gath B Rint8eQITR Rafiblé AhdhineE MARRE W8t @B dad cih @btlonally have
they enploy a vector and/or a cell transforned by a
veparggular signals which specify the secretion of the translated protein. These different
clements are chosen and optimized by the person skilled in the art as a function of the
host cell used. To this effect, the nucleotide sequences according to the invention can be
inserted into autonomous replication vectors in the chosen host, or be integrative vectors
of the chosen host.
Such vectors are prepared by methods currently used by the person skilled in the

art, and the resulting clones can be introduced into an appropriate host by standard

methods, such as lipofection, electroporation, thermal shock, or chemical methods.



according to the invention, are thensel ves conprised
in the present invention. Preferably, a cel

wo ea@nsd@ened by a vector according to the invePtT/BPRODE059026
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cul tured under conditions which allow the expression

of said pol ypeptide and said reconbi nant peptide is
recovered. As has been said, th¥ host cell can be

chosen from prokaryotic or eukaryotic systens. In

particular, it is possible to identify nucleotide o
sequencéke uetw drengding te He inveréieniash fof exgimple, arbtat of plasmidic or
secretion in such a.prokaryotic o ukaryoti tem

A Vg s drngted PREvislvanee SRSt 07 Risfes T Fof or to express
s efhd@nclRoEd schii@ice acerdavanhageentidy be used for the
production of reconbinant proteins, intended to be o
secr et efihe jyertignelileewisqheomprises thediqsbeelisrirangfogmed by or comprising a
re [ - . i : f interest will be facilitated
by&%ﬁgwgggﬁngﬁgpﬁhgiﬂg?g'present in the supernatant of

t he cel Thehdst velecanaidehosdnh@emiproltdngoticrdrenkayotid syisteens, for example
host cells, It is |ikew se possible to prep

th .
poPariapt Pellsbul dkewie ngast R %m%hfqﬂanmtgﬁﬂ?@i%ﬁre%mahan cells. It

SYRURBRASR posOIB Gul iRRIL &dlisR pRPEGRS 1S |ikew se a
subj ect of the invention. The person skilled in the

art knoWke triivenfrobkssies cafccobemimalls, syapthmsn,syhitlbcomprise at least

exanpl e the.techni ques enpl oyi ng solid phases [Steward
ot O] el Eaoraed orOpiRe [0 Be RO nt hesi s, i er ce

Chem CpgRadg R0akdtREd asptid, a Z0djcedof thd 984ddtiodr is a process for

techni ques using partial solid phases, by condensation '
of piodaginarmfenentibydyaorprsef iteiungjamehbagnacrtnacrrding tnthe invention,
ThéhRRY 20N fgSic ?Q&ﬁh&%@h@%ﬂ%&?”ﬁn&%gﬂ”t hesis and

bel Ry abl 6" to contaln ¢arfespondi™g Uhnat ural ani no

aci ds age tilkewises eQiRm Sed hprofiatd RvRticl eshditldi® of a host cell
anti bodi es, or one of their functional fragnents or
detqoEting/Odhe pypatite a8d  bei ng obt ai ned by a process

accor di e rte&?vei')p YE Egiq_%gtﬂ%cﬁesl K SHe %? MR HE if:?aﬁrenents, thus

t he present i nvent’ on. i nvention al so concerns
anpiodoctyl sefrtitdiBoiniie nhliwa nedivn oedicartentd ccllke

i nventi | i kewi se concerns. a pharnaceuti cal .
conposi fF%ﬁeltSowfognﬁ aﬁspraiasg thtﬁ%\&‘i‘ie@Eme?Ih@F psgd i processes for

COﬁB?MQﬁ'orF BN RcSfnbRnCholdpepRiatd BQGYdin®to AREnAIntiohSThe processes for
functional fragnents actording to the I nvention,

pr pfcparabdty ofi Redolypeptiden aescrilipgetet thaidihwentmn in recombinant form,

phar maceut i cal | ccept abl e vehj cl e.., Anot her

COAPTEHEArD hh B mERr 03T PIREOF AT b BoRupbrged py a vector
a SRORMS tth OtheS URRNASH, d@&C FHRREIVAD W PMIEE NinC P HE&BS: invention.
nor eover, as a conbi nation product for sinultaneous,
sePefatldy.or celbtyartiennad lise veeipr agrording irothgl inggntiopdgiyultured under

conditions which allow the expression of said polypeptide and said recombinant peptide
is recovered.

As has been said, the host cell can be chosen from prokaryotic or eukaryotic
systems. In particular, it is possible to identify nucleotide sequences according to the
invention, facilitating secretion in such a prokaryotic or cukaryotic system. A vector
according to the invention carrying such a sequence can therefore advantageously be
used for the production of recombinant proteins, intended to be secreted. In effect, the

purification of these recombinant proteins of interest will be facilitated by the fact that



Most preferably, said second anti-tunoral antibody
coul d be chosen through anti-1G~ 1R anti-EGR,

wapiowAoMER2/ neu, anti - VEGFR, anti-VEGF, etc., aptT/BPIN&659026
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or any other anti-tunoral antibodi es known by the man

skilled in the art. It is evident that the use, as

second anti body, of functional 3% agments or

derivatives of above nentioned antibodies is part of

the invention. As a nost preferred antibody, anti-EGR.
anthcpatii present an shy sprcedtany of thescologulixarthas tharein the interior of the
an%g oqy C225 (Erbitux). "Sinultaneous use" is

und&r £¥60d as nmeani ng the adm ni stration of the two
conmpoundss fkewike peBRMOEI pricPhre aﬂ@p&?bé’jﬁidbﬁaéobﬁiing to the invention by
invention in a single and identical pharnaceuti cal , ,

f ofhipmicabesyaihgsie "a PEPHHHRR PIQsEEH kdlikepasei mgulipd of the invention.
adﬂﬂ%&%ﬁﬁﬂ%& indhe Ihgn etp'r&%ﬁﬁelgfof Ql?entuw sﬁﬁ’lﬂ@ﬁ&{ I'fglsexample the
of 't conposition according'to the 1nvention in

di gthmigicsehgioEce sdlicCpliaséOStmyard Segudioii afolidsghiasé peptide synthesis,

under st god as neani n he successi ve mnistration of, )
t h%wf%&&%p alﬁagnyoflgq%@reoﬂldos%néi Bhn @géf&l ¥ g iR gsing partial
| NVt AR, 88CBnddhs@ic ot frdolenBNE KRS %l—gséigﬁlsyﬁtg%ﬁ gl Yblution. The

a general Sf ashion, the conposition - according’t

i npampdptides obtsinde rhybdhgmiicad spiatbess vk bethfiabictp afntdiheorresponding
treatment of cancer..ln.other words, the therapeutic

of PGBk GH e NGRS SATPESTH BIhSEREM T Lo t he

i nvent i PRe bstiRRIRNbI shEHf t%ﬁaﬁnéﬁ&fép%gﬁ@nw NRFivRWes, capable of
the adm nistration of a cytotoxic agent. Another major

s ubkieg wbiaincd dwan PeasessprasaIdtRg tohtheaneaiop sire lisewise comprised in the
ac§r%56ditﬂg]e£t%t he invention concerns the possibility of

us ngnl ower '8Ffi caci ous doses of active principle,

whi ch aThoitseitin dlicsdoncahs aRPaED thé inSeftQuhoaramedicament.
effects to_be avoided or to be reduced, .in particul ar

the ef f Elg &nvisptiom Ekeyise caRsEnsagy PhaTMACAUtgH COMPPSitiorh pemprising by
TR P FERENY S Puld SN SP B0 A BL bR R funcrion
r afragthgnts Bheordimgposihti iancrafont pecfemablgnmioand with @l swcipient and/or a

ch racteri,zeg,in that it. conprises, noreover, as a
c oPIALS UGB Igerteb!f Sfhiglenul t aneous, separate or

sequent Aﬁbth@ls&mﬁeﬁXﬁt@fﬁéﬁwﬁEﬁS&fQR fvRBESH conBYts in a composition
"anti-cancer therapeuti'c agents" or

" cyucht ox lestuhedosbatei whimb erwngdriscs, t mpisoivert @emdedorabination product for
SUBSLAGS N D, AU TLSTSSE ol RS
Most preferably, said second anti-tumoral antibody could be chosen through
anti-IGF-IR, anti-EGFR, anti-HER2/neu, anti-VEGFR, anti-VEGF, etc., antibodics or
any other anti-tumoral antibodies known by the man skilled in the art. It is evident that
the use, as second antibody, of functional fragments or derivatives of above mentioned
antibodies is part of the invention.
As a most preferred antibody, anti-EGFR antibodies are selected such as for
example the antibody C225 (Erbitux).
“Simultancous use” is understood as meaning the administration of the two
compounds of the composition according to the invention in a single and identical

pharmaceutical form.

“Separate use” is understood as meaning the administration, at the same time, of



devel opnent of cancer in the subject's body. As non
limtative exanpl e of such agents, it can be nentioned

wa@bdogletseng agents, anti-netabolites, anti-tunBCT/EP2008/059026
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antibiotics, mtotic inhibitors, chromatin function

i nhibitors, anti-angi ogenesis agents, anti-estrogens,

anti androgens or i mmunonodul at &¥%. Such agents are,

for exanple, cited in the 2001 edition of VIDAL, on

the page devoted to the conpounds attached to the
catheerod oepynpamddherfathsl sgypestiommace@ging dxi e Inviehfggre in  distinct
cyt&ﬁg&j&uﬁgqgo%pds cited wwth reference to this

doRUIERTUdrFE '8i%d here as preferred cytotoxic agents.

More parsddqaedtal hys” & hdéelobe\ak mgtaadgnths sadcessiveeidiiRration of the
according to the invention. "AIK¥Iatiq% agent" refers o

t otvghyoRpaErdsnele theh Fempesitipnc perosdipg R He BVEFioar gagnyn a distinct
no . ably nucleic acid (e.g., DNA), within

a %@#ﬁk&ﬁ%gﬂgﬁgé'of al kyl ati ng agents include nitrogen

nmust ar dirsaigenasl faskibh othet dvaiposieion clet@tagbtocthb ,invention considerably
me] phal en rydr [

ch te, pipobranen, predninustin .
di wserResghns wa%ogrheégqaﬁa?ﬂs iCﬁ%c‘;er-oBa&foa%?rﬂﬁsth% thepapeutic effect

as, L6 1. ARROSRN A G;es %k&cfr&ﬁlg% M inbERERSE ?&e‘ﬂﬁated in an unexpected
sul fof ostam de or ifosfamdé; aziridines or

| nmaeacblyythembsinstietiomsf 4 hytotosgaagentr edtgt exagmisnlscquent advantage
2|t It)rgb{la Okzr:]ylezi.l conlaleltgqrscé)tiﬂcj)g{ci%ﬁrd%?gcﬁgot 2 gfv{aeh onS E:olnrg:gr‘ns the possibility of using

al foWle® <$idabRUdBSesSHIC At A %’H&kﬁlé aRhich 288! thaRisR§ of appearance of
i nprosul fan; triazenes suc s dacar bazi ne; or

a
pl secprday cdieplsetoebe syeldecdrciosbireducadinin psaiciler dhg gifects of the
ang‘/t t%gqgoagle tin. "Anti-netabolites" refer to

subSst aince at block cell growth and/or netabolism by

i nt erfem agditiohh tiierdoaipdsieioh i cbidess tolstal inyedd¥A would allow the
synt hesis. Exanpl es of ant i metabolites include
netHseied arapeutic eifed fubasttainedmesedprpidivne,

5-f1 uor Eﬁiee O3t sititgjcjnn@f’ thé ﬁ%ﬁii&@m&gﬁs%ﬁé{ LRLARRLRR in that it comprises,

fl udar abi ne, cTytosi ne arabi nosi - mer capt opur i ne
( 6mbRpyer6-ak i ogmbimatien pEedhid) forcéimnitaceanxycpa@ttost Requential use, a
5-azacyt i di ne,iﬁ%em:i t abi ne, cl adri bi ne,

deORYOSIEVIRPELS 28H: pent ostatin. "Anti -t unor

ant i bi opi, C&yntL &hekr HRr&GRIRO UM EWNHC o P xRY St cOhgents”, it i
i nhi bit %)NA,n 1RNA a{nd/ crﬁp%pr o?{ég:én Ssynt h(%gias.X E%rrpl 1ecs a%?ns BB
antntendodror suntangd ethics whnol adheingststed tdviacsubject, treats or prevents the

daynor ubi cin, idar.ubjcin, valrubigin 1 t oxantron

ot Re] AT e T ahy aibec SisPrSeon M G Ryereine of such agents
bl R QAN G Mmeridde® bRk B iAgZgBfts, arvl-ineiabélites) nBilthRH08 ‘antibiotics, mitotic
prevent normal progression of the cell cycle and ,
mi mbditers, chrogeatiarfanction ighibitotsu brti-pRgIpBINCHS §gOHs, anti-estrogens, anti-

t a&&p&rﬁgee%s ?)y%m%? Ragliiiaxel and docetaxel are capable
of "in it ng Mmiosis. WVinca al kal oi d such as
vi nbl asSidheagerisnes,i fot cxgnply, diddsh fiec 2000 cdition of VIDAL, on the page
devoted to the compounds attached to the cancerology and hematology column
“Cytotoxics”, these cytotoxic compounds cited with reference to this document are cited
here as preferred cytotoxic agents.
More particularly, the following agents are preferred according to the invention.
”Alkylating agent” refers to any substance which can cross-link or alkylate any

molecule, preferably nucleic acid (e.g., DNA), within a cell. Examples of alkylating

agents include nitrogen mustard such as mechlorethamine, chlorambucol, melphalen,



vi norel bine are al so capable of inhibiting mtosis.
"Chromatin function inhibitors” or "topoi sonerase

wo i er s" refer to substances whi ch i nhi bi t PETYEP2008/059026
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normal function of chromatin nodeling proteins such as

t opoi sonerase | or topoisonerase |l. Exanples of
chromatin function inhibitors i¥clude, for
t opoi sonerase |, canptothecine and its derivatives

such as topotecan or irinotecan, and, for '

t ogfdPRydrate, as eipobrongng porcdrimustibp o disgdicrthosplate e aindestramustine;
t eni posi de. "Anti-angi,ogenesi.s ent” refers to an .

o SRR HET 5 GREPRRBENR R ARF M HofntirhRpEitotostumide or
gr awdthmile; bi0dinye sselimincEXBiBhar Wudht is aRPkPPeneisihylenamine or
agents include, but are by no neans limted to, ) )

r a%lg:)‘gqaﬁl’mwlrrweaﬁt §uq§1a9$ rpag{uaqtlpe,p ,sqrmtnatf,otemustm or lomustine;

ta i t.at - 2 h i . -

oo UR R bnyre WBE S, g (8 A AL A<My it such as
L- 6dxhBi82ine sappdtaninnepmd e stelt ascis-pldbidls, oxallpE6ia,and carboplatin.
gﬂ;ie.gfste %]tg-lngt?g)ph. 0 ‘E@Mg;]é %{gtz%g\hétglicgélfl}eaggbgf( ]éélill g}o'\\/x';tﬁza.’nd/or metabolism
"apd iinReFiRYONIE QRUEH acth8fi& (RaRNDRUPIAAGEK. WBk&iples of anti-
reduces, antagoni zes or I nhibits the action of

estepehics Bxalugt emcthbtraxté,- sfivongeanl,adlerusdiae.e S-fluorodeoxyuridine,

tanmoxi fen, torenifeng, ral oxifene, drol oxjifene :

| oy, cXrEbinc BaDIE: FuggI e ke habtrgpopurine (6-MP),
" Aptthio [RIGIEE), AdhlordBdsox HIGhOEGRN) RRBYRind, fe@icithine, cladribine,
any substance which reduces, antagonizes or inhibits

t hecoxyeaformysfin ard pendiostaiin. Exanpl es of anti-androgens

are flutgm de. nil.utani.d i cal ut am de.
Spr v onae g A YRRy CBrorad ERP WBichmp preygpn g it DA,
Ci RNA ghdi&. profeiisymeiiRBuERiapIss oAk i-GihstafibRsicyiictide doxorubicin,
stinmulate the immune system Exanples ) ) ) )
of ARG idRgbiein, noRliWicinnt BlifogpRNe ndagtipeprip, mithramycin,
sugk ' QQ;E ' i.n diflitox and

i n?lgbra SEJI %ﬁéh%}téumngfgf) n Cclégasn gqf gétag%gmse uch as

t asoner Mvitetioinhdiitoes sprevom nomid pradressonsifahe adl cycle and mitosis. In

| entinan, .sizofiran,. roqui ni mex, pidotipod,
pe%%ﬁéﬂia@é@%‘i}ﬁﬁ%ﬂh%% g? taygidgs P‘}C% %rp%ggé?ﬁ and|decetpxel are capable

cogj Hfh%i{if?é‘ iikdsty. infd URGLRHA AGEH -as ROALIARE, 98kAktine, WiRlesine and
man skill in the art could refer to the manual edited

byvinheslbins sio @isatcapabld-o tmbmitsw mgssiEnsei gnant s de

Chi m e Therapeuti.que" and.entitled Straite de chie .,

Cher apeUtTaaRIN GfiEen R Eve s PRI G UpISR ™ refer to
PesbRAAEds WeBicH JHbik @hd hévinta® TRttiod 8F GBS mo88idd Mteins such as
TEC & DOC, 2003". Can al so be nentioned as chem ca

agonpsomerasyt ot torpisomge B, Exdmplis efseheomatin function inhibitors include,

for topoisomerase 1, camptothecine and its derivatives such as topotecan or irinotecan,

and, for topoisomerase II, etoposide, etoposide phosphate and teniposide.

“Anti-angiogenesis agent” refers to any drug, compound, substance or agent
which inhibits growth of blood vessels. Exemplary anti-angiogenesis agents include, but
are by no means limited to, razoxin, marimastat, batimastat, prinomastat, tanomastat,
ilomastat, CGS-27023A, halofuginon, COL-3, neovastat, BMS-275291, thalidomide,
CDC 501, DMXAA, L-651582, squalamine, endostatin, SU5416, SU6668, interferon-
alpha,EMD121974, interleukin-12, IM862, angiostatin and vitaxin.

“Anti-estrogen” or “anti-estrogenic agent” refer to any substance which reduces,



i nhibitors such as, for exanple, geftinib or
erlotinib. In a particularly preferred enbodi nent,

W@ 200d/0e@rposi ti on as a conbi nati on product accPCTIEPZP0$/a59026
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the invention is characterized in that said cytotoxic

agent is coupled chemcally to said anti body for

sinul taneous use. In order to fHcilitate the coupling

bet ween sai d cytotoxic agent and said anti body

according to the invention, it is especially possible

t oantpgongrgt e ishidte theretteanupe sstinene Eramples tolgnti-estrogen agents are
conpounds to be coupl e suc ol y(al-kyl ene

o FEDRIEE, BB ot hne P aBind ShP . iRbosls dgtrowole, and
or exdnfts@n®t her enbodi ment, to use active derivatives

of said _cytotoxic agents into which would have been .

i nt r oducAYI-PRHEEFISN SO aptbrkdregen, agRts ngef@r tth &1 gubstance which
ant | y e di. ng : . [ i e l.i .

¢ eSS LR, B0l e WDNETLE B and R ER AL BBpptiancrogens
ar arcantthitamnide, noilutbmidex paivdkthniidon spirdieaqdores emiproterone  acctate,
de;cription.The.invention rel ates, in another aspect,

t o8t s 384 €ingHIWRar act eri zed in that one, at |east,

of sai dafiRAHERorS" a @ﬁbs@zﬁnc@@%hfch%ﬂﬁﬁﬂdt@ﬂé|irnrnune system.

fragments or derivatives, I's conjugated wth a cell ~
t oxi n ahsdmoplen phoinpmbewdnlatorPr efcbrdablipterfsmind indsrlqukor such  as

onteURBC IR, s GBRTOrEaRrnd Sl e Bars Birosg ftors such
MO&E (oRERERIHCES HRBREKnARRMRI B Irs RUEY 801 éMBhah NGz @HaME Rquinimex,

or the proliferation of said cell, especially of '
t opidptigrod.npagedsraasienthyswpantenst polyPkefarlamnyiself sb cogjanetion with 5-
toﬁﬁ@oh AN ent erobacterial toxin, especially

Pseudornonas exotoxin A. The radioel enents (or

r adi oi sPé10f6R)ddpdiE ey mah ¥kitlon] thgatt @duldaefdi@o @t mbagl esited by the
enpl oyed for the therapy are radioi sotopes which emt

b

ganhosialen Bracpsefey bbicjenapidsediymic Thewappuiig, and entitled “traité
gohd %ﬁi%ms fﬁ@a{a@.ﬁfgﬂg) 180 6; M&ﬂ@a%e&%sl aﬁ'itﬁﬁfduﬁ%é%c a&ggp ctives dans le

anti nony r'adi oi ot opes ch emt
al phisenicay descaancdrs keeionel Bxe suped’, 2603’t he t her apy. By

toxin or. radi oel enent conjugated to at | east one .
ant i bod{an 6‘?500 & ra?nt}oelg(?f%n YRRl aglig Ak sytoxic agents, all kinase

aCHAHoRAGUER ad, B8r LU, LBfkinib br botidib ended to indicate
any neans allow ng said toxin or sald radioel enent to

bi nd t olnsai phraculérbagrefomed antboboayn!, sEdevmmobyiobyas a combination
covalgat cou

lin getmee the two co ung with or . .
i DRAGET 3P o7 B, Rl 5 e RBPRE T 27t aiish v laic agent i
agedipkedalhb@Mang tdsdidbitebddy for Shathadls (&oval ent),
el ectrostatic or
In order to facilitate the coupling between said cytotoxic agent and said antibody
according to the invention, it is especially possible to introduce spacer molecules
between the two compounds to be coupled, such as poly(alkylene) glycols like
polyethylene glycol, or else amino acids, or, in another embodiment, to use active
derivatives of said cytotoxic agents into which would have been introduced functions
capable of reacting with said antibody according to the invention. These coupling
techniques are well known to the person skilled in the art and will not be expanded upon

in the present description.



noncoval ent manner of all or part of the conponents of
the conjugate, nention may particularly be made of

whenzoeuenone, carbodiim de and nore parti cul ap¢YEEDER/059026
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(1- ethyl-3-[3-dinethyl-am nopropyl]-carbodiimde
hydrochl ori de), dinmalei mde, dithiobisnitrobenzoic

acid (DTNB), N-succinimdyl S-aletyl thio-acetate

(SATA), the bridgi ng agents having one or nore

phenyl azi de groups reacting with the ultraviolets

( U V.) Ehfd nmeém@r mbms N [analthcraez&pd@sw & €gmpediter) phargdtyrized in that

ro
Ibee%? et HE it SR oB5RETRE ARt Depmpuspderivacives. i
@Zddn® Iﬂma celt tditamﬂieor(amf&lb@)em@ﬁnot her f orm of
in especially for the radi oel enents, can
conS| st Picferall, s toxin a1 paie apdioslemant i sapabiephingibiting at least one

heﬁngta éets e?f?/@dga %)&E%SE%T (egﬁ&: gng 8renﬁr%¥ég% ?altélcg:@%erccapable of

acp@dycroingfthe prdofiRAr (it groliftraivet ofi aid cudlp esyfeamtigtoif cotally inactivating
aC|qi mrlch have been devel oped for binding netals,

rd |y radi oactive netals, andi mmunogl obulins.
Thus, DBRA AN didoS s4i8 rtb;Ylﬁtlk \éﬁ %n?e%ba%f%n%l"&ﬁiﬂ te's']%é%@all?lyPseudomonas
dlfferent groups on the carbon chain i n order
i nerotase A he stability and the rigidity of the
| i gand- taI Kre car ek

Br eehbi 1 St Mg ) rsugTsef podupbhUefbing o the antbodics

4 ] I theph [dhashReRehAHRL 4 ferabl
ac?%ﬂ(o %%’Cg)gr i;ﬁ@qt |@t gﬁéﬁlr%t@%%b@m&ﬁl d& &ha\?% ﬁeng}% 1 preferably

wi 9ding UsE#Ym neekdCi ,nealbtddlm n- kwpmpfagy bismutla | ey anjimeny”' . The
el {GE%ISO m‘:ﬂets h(:flllcrh erm?ge %n@a]tpﬁa rdyg ca can 1k%\?/15énb se% f5OR tl‘i:"erapy

ave

char acthzltsimCOmfadﬁwlmm @hﬁﬂght@dqbedtalbm oitet dhtibody, or one of its
nmetal lic |ons and of being coupled with proteins of
t hBwnaieny ifeeeenti agaekng & theti@vedionsifch iai§ndge: fopigdicats any means

0015 RIS ROyl ) TVRREETLHIF B IR iy
Li kpwosgerpreehiplimbbytwesmitit o ceapduminewéhtdrbomyout introduction of a

fo .ng said conjugate according to the invention is
R Molsstiet s functional fragnents, especially the

f r agmenhgo3pnHt %%S@rgs %ﬁo&vﬁ%‘ binfing CAMP CRGRaS 6 Palast) ! él@ctrostatlc or

scFv fragnents. al ready nmentioned, in a preferred
enmﬂapwémmlownmh®fwﬁwsnpmbnftm%wanmmmboﬁaﬁWbﬁaymoguainmnhonlﬂay
agen r.said toxip.and/or a ra epent . isS C e
cremtiedin B ri® pErdiogRof: SRdirifcare s Pty EnC (-
C OFRYIS3{3-aindtRy - hiAbpropIEeMBolisRide HYArdhR$®RBS, dimaleimide, dithiobis-
i nvention conprises the described conposition as a

meditrebenznic. acith €D pNEIeNtsuceipamdylobrapeiylebicepcesaserpp A TAS, the bridging
t h?ge%?senaw{ J}l% ocf(%nng%g%lhgﬁyqym&cgr% SA f%gctlng with the ultraviolets (U.V.) and

preferably N-[-4-(azidosalicylamino)butyl]-3’-(2’-pyridyldithio)-propionamide (APDP),
N-succinimid-yl ~ 3-(2-pyridyldithio)propionate (SPDP), 6-hydrazino-nicotinamide
(HYNIC).

Another form of coupling, especially for the radioelements, can consist in the
use of a bifunctional ion chelator.

Among these chelates, it is possible to mention the chelates derived from EDTA
(ethylenediaminetetraacetic acid) or from DTPA (diethylenetriaminepentaacetic acid)

which have been developed for binding metals, especially radioactive metals, and



to the invention for the preparation of a nedi canent.
I n anot her aspect, the invention deals with the use of

wa@eooanbisbndy, or one of its functional fragmenPGT/BP2008/059026
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derivatives, and/or of a conposition as above

descri bed for the preparation of a nedi canent intended

to inhibit the growth and/or th® proliferation of

tunor cells. Another aspect of the invention consists

in the use of an antibody, or one of its functional '

f r mgremaololingeThusat PVRA  andditerdestvataves osppo b¢ tsubsiitutgd by different
destup o8l AP WBoRI bR PROYE, R ONEE i) Aha YR rigidity of the
pr 8p4PRON R §FO8" Bdic Tn@NET RS HorEPY Bty

pr Byeathenl Wmplex (KitfeatdkeatalgN979f BeRAGE ot dl.S(189 B Gansow (1991);
congrises in the present invention a nethod intended

t oUSrintomt ¢.88hd7Yrowt h and/or the proliferation of

tunmor c ' ' - LS - - irphstrati ot
toa paenriri? A ERLr AL AL DR EEHTPATIEE S Rerivatives
I t whicinat¢ baal widehgmedtis naxdicder indahibi@sgya ar Idng ginicoeither in their
the invention, an_antihody produced by an.hybri doma

actiss Py ot i fHPeRt idofPIBRICY "&‘ghﬂogﬁefaiﬂ%fn 1o, A5 i thgy remarkable
U OcHd& tdr Ve ok 1r9nit B S taBlCaRMtred WUEHdANC it M of being coupled with
conprises a nethod for the prevention or the treatment

of protmiwserf therapeysat drehagnioptinadicst secteaf antdodpsifei thg delidopment of

o e et Bafesrs Syfenine ey TMsres 2, A5y Ghnaphge ol (1990)
to the [R¢@NeipREeradly, Ml aPRA% oRE AANERE HYMAR sHMROhFRIGAR according
accordi ng to the invention or a conposi t1 on accordi ng

t ofot He invertian énchasan drgrarits dwictingr Bagmendsl eopprieily the fragments
52 SnGARABEuleh R SANSEL, CNAPENE LM pLASLAL e cancer,
osteosarcomas, lung cancer, DreaSt carcer, endonetria

cancer, Agl alehabipsmedibned, 0l DhrefareeremAddiepl af Ak invention, said
bef ore, an advantage of the_ invention is to allow the

tr %@%MCWthWﬁ%WX%@Ww&mment 1s coupled chemically to
Vel 18&t bY@ht R0 elofleRlk ©F s&iﬁ%&g&&%%—xggo(gisg%ﬁﬁ&'i{b&ﬁ’us'bn yet

anot her aspect, enconpasses Invitro
di agnosihke pesdnlt invests@scanmetiseethelilgsaibed vempagiti@s sd omedicament

an underexpression of the c-Met receptor starting from :
a bi ol o§ic GS%WGEU%HWOHHT tHeP ah oYRl 9 ?liﬁs‘&ﬁ‘@@s’é@n according
C- {¥athe [RERISPIor MR RUSRARSS 2 Mddithiiglk hod bei ng

characterized in that it conprises a step wherein said

bi ol ogi badnogempbeect, she onveaicaredeald with ane aset ofhmdantibbdy, e one of its

B0 g SRR By AT RLub e o

COpRBELASH WF b ndliicaARAP Bl dcB 16 $EHIBe tIRf grlowMBhind/or the proliferation of
tumor cells.

Another aspect of the invention consists in the use of an antibody, or one of its
functional fragments or derivatives and/or of a composition, as described above or the
use above mentioned, for the preparation of a medicament intended for the prevention
or for the treatment of cancer.

Is also comprises in the present invention a method intended to inhibit the
growth and/or the proliferation of tumor cells in a patient comprising the administration
to a patient in need thereof of an antibody, or one of its functional fragments or

derivatives according to the invention, an antibody produced by an hybridoma

according to the invention or a composition according to the invention.



receptor in said diagnosis nmethod will be cancers.
Said anti body, or one of its functional fragnents, can

wheoopnerent in the form of an i nmunoconj ugat e PET/BP2088/059026
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| abel ed anti body so as to obtain a detectable and/or

quantifiable signal. The antibodi es | abel ed accordi ng

to the invention or their functidonal fragnents

i nclude, for exanple, antibodies called

i mrunoconj ugat es whi ch can be conj ugated, for exanple,

WI th enimsesgmcmvatglq@eﬁmhﬁd&gmprla@smlm@tboqoﬁ@sﬁﬁaprag@tlon or the
ct03|dase%U%Jucose

l uco
{r atrn %18% 1(1:1 % E[ é% élee Ly é%%ﬂ qll?q‘l glreaasdg,nmstratlon to the

g feﬁnef, annﬁit@bﬂy dﬁhﬁfls b g & NRTEo M1 f@lgméﬁtse)r @eftasRbat®rding to the
ydrogenase or by a nol ecul e such as biotin,

d| wEsiEnian ribedy muekiwedtyurt diyheadors geradwgnto thepiavention or a
ca Q%E o the antibodies or to

hgf &%@?&%ﬁgn%qgggﬂgﬁﬁg gccordlng to the invention

and espBca glattjculangirefdaed lasmice ssael car@adisi & $ancer chosen from prostate
derivatives, fluorochrone, rhodam ne dits

defangsh p@t@gsarc‘@ﬁps( lapp cp%q,erulé@%sé ﬁarp]e&oe[ngg@gﬁg]tal cancer, glioblastoma or
Pr g4i6i Banker. dansyl, unbelliferone etc. In such

conj ugates, the antlbodles of the invention or their

f unct i oAalexplrmgdinfose, carndyentpgeplthe dnipntine tish dallden thentreatment of

illed,in e art. Th can be coupl ed
t HER RS REL R it e et Bltion SRl EREea oot Ty “or
by the TR RvERG MYy Qfan&hSPAGE:, @fc@ﬂ]?a@és fnethodiofhh Péo diagnosis
group such as a g;lyaldehyde 11 ke gl ut ar al dehyde,

et Q@ﬂ]@g@m meuegsk a@gvg@pj&me@@cjmjor( EEDm\)erexpressmn of the c-Met receptor
di -t I p acet T,
pr%éré% 1ot acbéﬁln}g gl % é{ﬁ%ﬁﬁ% a :fqnosfé\%r’es c¢ ol? c}\qgt receptor is

abaugedted, s‘afdienfeﬂﬁﬁaﬁﬁtg lcﬁar@@éldliégaﬁleﬁlat T%n@ﬁﬁby gadtq;s wherein said
containing | abels of fluorescein type can be_ prepared

bybiplogeqal HMNF tih caHagiabHhGEyENEROdY obtietnverigny daltcarg possible for
ca&né&# 2ﬁ)hgqf&gg$ﬁ§ﬁg§%%g1nescent | abel s such as

| um no e di oxet I o-l um nescent | abel s
such asPtetiraliley asid dmdsdesicédnaedted with edns abni@diabgoticve: of c-Met

| abel s such, as i odi nel23 odi nel25 , iodinel26 ,
i OEFCRRIQIRHg sa %ﬁﬂoﬁlé’fﬁﬁthqde‘t‘fﬂfn‘éﬁ‘t GRRYE 1, indiumlll |

i ndi umld 34 ]antlg@dQ bHBB of E@Hﬂcﬂgﬁﬁ frargH{eB% LS present in the form of
rut heni um®7, rutheni um 103 , ruthenium 105

near mm;zmacqnjmm: or Y203 le}betddemtlhtpgg b, ag h@mbt,ﬂm B0 detectable and/or

r heni ?Hé icandiunﬂ?, tellurium121 1, tellurium
129t Siehaly 1251 thulium 165 . thul i unl67 |

t hul i unRSantifddue ﬂhﬁb@&ﬁaocobﬁﬁﬁ{ toihk 98vontib i MEABAunctidi® fragments

met hods known to the gerson illed in the art
1

exinshidagior exaneplepintihgdiehealicd smapaaedniugatesi el easplsscangugated, for

th ho E g b 0
aggxnag{blé 1%1{ &2 %%fg\lgu AJ £ é/s(emegllaavl an% @8g@§na%%ieb%gds]) 0galact051dase
f oglutdre dx@dzlts@ﬁglaﬁ@étaSnyMﬂeC&hrB@ﬁc bﬁilydiﬁafs@ adatydéhginesdrase, lysozyme,
It is |ikew se possible to nentio
malate dehydrogenase or glucose 6- phosphate dehydrogenase or by a molecule such as
biotin, digoxygenin or 5-bromodeoxyuridine. Fluorescent labels can be likewise
conjugated to the antibodies or to their functional fragments according to the invention
and especially include fluorescein and its derivatives, fluorochrome, rhodamine and its
derivatives, GFP (GFP for “Green Fluorescent Protein”), dansyl, umbelliferone etc. In

such conjugates, the antibodies of the invention or their functional fragments can be

prepared by methods known to the person skilled in the art. They can be coupled to the



| abeling with Na[l 125] by the chloram ne T nethod
[Hunter WM and G eenwod F.C. (1962) Nature 194: 495]

w@eooeler2 t h t echneti un®9” 1by t he techni que OPCT/EP2008/059026
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Crockford et al. (US patent 4,424,200) or attached via

DTPA as descri bed by Hnatow ch (US patent 4,479, 930).

Thus, the antibodies, or their ¥unctional fragnents,
according to the invention can be enployed in a

process for the detection and/or the quantification of
ancryygcegproetbs ifloaresecnpfabaly dingetdy exby Bwghisrmediargfod aapheer group or
an_overexpression, of the c-Met receptor, in a .

i & ogi ca kil 4OUeh ol kel et zed | ROPRAEN S Coll | selytaraldehyde,
t hethflehddimhingtesbeREc ad)d (HIET LR Rli@BYIemgtrdmitidRntaacetic acid (DPTA),
bi ol ogi cal sanple with an anti body, or one of its )
f uPickni th BTes¢ncs @hepding pge s grghgast thoscHactippeh ebeye; fop g therapeutic
b) .t.h t [ / [ . C I

oL eI ch Al Sl oo APMRACKCRPP S8 bo prepared by
antcabiixgh wih awisothi@yandteinct i onal fragments, according

to the jnvention, can he enployed in process for the .
det ect i BHIBARIBEA ] Hisernellds et umWéSC@mV@L_els such as luminol
I eGRPHRS dioRe@nddl glicgﬁin‘fiﬁ&scéﬁnﬁb@ls sfu/eﬁ ats?l%ci%}%et ofd MebiRfin, or else

the efficacy of prophylacghc and or _herqgguth . o
t r edioaetine dfibas Metchdepenatient ¢ aiodine. Noriedigeer ading'”, bromine”,

t he ant.i bogli es,. ot hej.r fiunctional fragments .95 .97
HC MR HE o DHAT ny SRETEn e tpEn it e cupyium”s ruthenium”,

e MA@ 1) r@f¥niGint 8 ahéeiryiemerchRe” exmBhRES T ph@urh 1€ rhenium'®,
c-Met- receptor must be observed in a qq?%ltat|ve

ansapdiuguant elemiine ¢ “rariakyriungr 65 ertaliinum t e Bheiwe! cal thulium'®’,

sanpl.e iss forned by.a b ol j1c@ab f 1l ui h eru . .
ool s RS, Do AL S sas SR 38 P it i

huthenarordx@ting B YoRpAGE Y eheldpeGON\RdIbisoats t@she @afibodies cither
be enpl oyed I1n order to carry_out such a detection

andirestly g giechebiing agerfisuelnas BRTa. Bdipemprtiaigd gpove can be used for
S aﬁl@%&i@el%ﬁ%ﬁts Wiic¥n tb@%ﬁeéf O, 'hQsig.h[? 'Pﬁ[{é\fé’m&ﬁl&l@ qo mention
t Jent on the #Ofﬁé # an | ne

in the ar epen tron o
coluptleng with Al Bty tandlilgreminteyP enctifeal [HuntargVtMeand Greenwood F.C.

applications. according tao.the invegfjon, the antihaod
or UShe) Brrs % Lﬂéato!rs swl?flrfgghq'@ﬁtvl@%‘éw he 15 blof Zaekord e al.
0r(¢§%§ﬂeﬁﬂ4,4fﬁ‘,‘2§0)‘ HRRIchEZ 3td PTPAARs B&CFBE] 'b?%&%wi‘éﬂ (US patent

nunher ous supports known to the person skilled in the
ar4,47788@e supports can especially include glass,

ol yst ne,. pol ropyl ene, . palye | en dext r an : :
ool on. Y BE0 s PuatboB oSt Piaret Mamiats SRt e invention
Cagunb e edrhfleyed oh UPIpRoREs ifeis BhdiRbRctidlY an@r ahe exABfigtion of an
a preferred nethod brings into play imunoenzynmatic

pr OCEsREeSsiQecaT efi #yundsredpecsslonspraferablsi ajueyergipression, of the c-Met
! n@é&)‘%&l MU l%gﬁgleSam%ﬁe, rcﬁgrlagterized in that it comprises the following steps:

a) the contacting of the biological sample with an antibody, or one of its
functional fragments, according to the invention; and

b) the demonstration of the c-Met/antibody complex possibly formed.

In a particular embodiment, the antibodies, or their functional fragments,
according to the invention, can be employed in a process for the detection and/or the
quantification of the c-Met receptor in a biological sample, for the monitoring of the

efficacy of a prophylactic and/or therapeutic treatment of c-Met-dependent cancer.



I mmunoassay (R A) technique or equivalent. Thus, the
present invention |ikew se conprises the kits or sets

woewessrey for carrying out a nmethod of di agnoBCBHEP{008/059026
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i1l nesses induced by an overexpression or an

under expressi on of the c-Met receptor or for carrying

out a process for the detectiomnd/ or the

quantification of an overexpression or of an

under expressi on of the c-Mt receptor in a biologica

sanpl e, le/!@r@g@rea@lyy tln al@tvmd@sp%ﬁmroﬁun@ionghfrdgme@te,p%cgprdmg to the
?2%&7% Eo%rclza%l néig%ﬁtggaetgys X ﬁ:mé)ﬁqyeggré 32/11313§ 8 lﬁer Iol}%rei ‘%hg expressmn of the
f UﬂKMdtOﬁ@épté‘)ﬂ RGBS sera&L@raiuadtatioc bh®ot dj\,\a@ﬁtaltleél mahﬁer

optional | the reagents for the formation of th

medi um Pisisrlip e D logieal isamnlsds égn@éwylr%)e@e{qgml ﬂb}l)d such as serum,

op e tration of
c-kt?%aﬁ%l % %%%%%exe bgﬁkgﬁ%ﬁgoﬁ e&F unol ogi ca
reacti oAny /ﬁrcﬂ:latlljwe of codvehtienal mseodn l&nemlﬂoyd:d(mvmréc& tb leerry out such a

us of . an nt| 0 r a conp03|t|on according tq the
?ﬁqoana C{Oq% éﬁia%tt $ndOP C&%Hﬁl%ﬂéﬁ%ndu“ﬂ%ﬁé%d)f any test

f OEncIvJ}}f} to RRE ?Efsﬁn sﬁﬂgﬁt inNfheOfrt AePiRRObE ahd Woﬁﬁétio‘ﬂeof an immune
conpound to Cells expressing or overexpressing the c-

Mecom@ee peforantibodysantigeenigpe letlewlng Whaolapgiicéiohy accordmg to the

active.conpoun i ndi cate. a nd capab

ToTAP R gre SERERPaPT P8 o1, W RAG. MEGPF A R ghe gmmobilized or
| NapAEd.i "PME aniobRliZatioh @k e dah®dd olt! & hifn@E@ub QBpports known to the
transcription or gene translation. A subject of the

i nmrmn %fmlletdsmath%@ﬂaThensn SYIpPHs @alagsmgltalljc mé@gahss polystyrene, poly-
co b d|n n
on | gp Oﬁﬁetﬁl%ﬁe %%;{tfrr ag n na%r% erap y abgﬁ%dﬁlese supports

ot r'on $h "pré

esmqjeadlﬂhyrgoalgﬂ@blaﬁgdﬂaﬂl@ and its use in nedical
i magi ng, in partlcular for the detection aof cancer
connect By witst f cerampleprerrsfesisd gpethad boipgs dxir RIgxigynyspenzymatic

I%Icéssgsf aEgb‘?dl‘ﬁﬁ_pOSItﬁce GaALAr tecﬂ]ﬁbb n‘{)?nhfnﬁﬂnéﬂ %Ig'cét?ce or radio-

re ates to a co tion as a conbination pro
t oinamuadaksay(RIAY fetimdique eosmjuisgéine or radloelenent
accordlnﬁ to the invention, as.a nmedi cane

Pref er ablys; 1 PEFSHE PSRN ok eXdsea CQUBRbISH Adns s BF Slachecessary for
ugg BQﬂ"h YEAh&] BF GRALAY oF QUIARIEes! AYEEN! BN dv‘ereglﬁressmn or an

n1xe th an excipient” and/or a pharmaceutically
acmgbt@dptqssme wif she c-Met tcheptor @s&ntcadgmgrmlpta process for the detection

pha hd/S t%léltdugr?tlfli%tlgﬁ% %glaotizle?ex\ﬁ?elgélgrll Sr Io alnn&n%gl%?(gretss(:fon of the c-Met

receptor in a biological sample, preferably an overexpression of said receptor,
characterized in that said kit or set comprises the following elements:

a) an antibody, or one of its functional fragments, according to the invention;

b) optionally, the reagents for the formation of the medium favorable to the
immunological reaction;

c) optionally, the reagents allowing the demonstration of c-Met/antibody
complexes produced by the immunological reaction.

A subject of the invention is likewise the use of an antibody or a composition
according to the invention for the preparation of a medicament intended for the specific

targeting of a biologically active compound to cells expressing or overexpressing the c-

Met receptor.
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exanple, facilitation of the adm nistration of the

active conpound(s), an increase in its |ifespan and/or

inits efficacy in the body, a7 ncrease inits

solubility in solution or else an inprovenent inits
conservation. These pharmaceutically acceptable

vehi cl el ian'léetwd@ﬂlhekﬁngyvﬂ@udmcm dctiye cattpptiedithindidate any compound

gﬁ%asp?l oﬁ ! ?l,?ﬁﬁj tlngf tesg)ggn%f%}l g? h%q?l{nllr’:g gc% aﬁtl\gl a}é:nq \epalqlcuﬂlr Sheir growth,
C OfHe R Wisl(fenaticNas@Beriptioafoe kaky tyanstafiese conpounds wi | |
be adm nistered by the systemc route, in particular
by the Anﬂbﬁ\‘i‘éﬁﬁﬂ@ iNBERtION IBIOME iMntiradisgeeytigricagent comprising an

'b;&{tﬁ)gﬂg rﬁ%}:ordl a91%r o oqr ugf: gafﬂﬁ@[ﬂﬁlaf Vi) ﬁlentgr preferably

na norée p erre manner
cohpelsd.t ¢spac1m1Qnmdn<ﬂange¢ h’uﬁd atst usieomh &sdiea Ciatagdingg ut parttiaelar for the
i nyentj on MA|| be adm ni red several tines, in
éﬁ}%«‘ﬁpvéﬂ CHBGSA BonIOTRATY DR SSPIG et e o P&k iGHion by a cell of the
do§@@§§a§ggnoptlnunlpharnaceutlcal forms can be
determ ned according to the criteria generally taken
| nt o actoumventmon hieevast aiddtestone nempdsitaont aseatombination product or to

@Pt egft &Eﬁ i gcgﬂiqgét%ggf Iargﬁ'ifpel(e){rﬁgg( aén%%i)risigggtj E(S St%gf 1nvent10n as a

hlﬁllealggmgﬁneral condition, the tolerance to the
treatnent and the secondary ef fects noted. O her
char act Bicfasablys saidd cerpestiicigas dfconphungtignepradoet appweét conjugate

in th ptjauation of.the ription w
ex%cﬁﬁfdég nge 1ﬁve 1onuv¥1é‘ls gxreél nltﬁ) 2n exmé)lefp %z/gr alpharrnaceutlcally

ofadEéigi&bl@rV@ﬁﬂclees of the selected anti-c- Mt
anti bodies; Figures 2 A and 2B: In vitro inhjibition of
BXPC3 plrrbrheﬂérﬁ%anr drRsmiptiant Pysrpedticalg aeqergble- wabicle is intended to

Fi ﬂlld{c%te 4 chi gblpﬂcf bR cgﬁlb‘ﬁla%fl ?/Ec%ﬁfggtﬁ%o%ﬁerl 5% Iﬁlarmaceutlcal

Protein recognition by anti-c gur
5Acangbsidn 'hEplprmpﬁmmpmdmgﬁryofreal:hﬁhs and Q%hbyllows for example,

o et lt%wggﬁﬁﬁ ﬁ@tr}lﬁ%%oglog e 8458 aimpores @Bag;ﬂlg?b@ﬁéﬁtlts lifespan

Of 211{(9(91j - #abgled, hthebUO(S’mah 1ﬁcry?ste G Qﬁﬁiﬂnﬁﬁﬁ inFidWidh or else an
. Inhibition of i1nvasion by anti-c-Mt anti"bodi es

[ [ mlllrhV@nefntglmrlte,COMMangh%tlﬁiarrmleﬁtl@]rymélﬁﬂ@: Jvehicles are well

E ie uqrvﬁb f?nd. W'i?ﬁ fbg %Eiap%d the person sklln (i X Ie%%t a3 %%Hodn of the nature
and of the mode of administration of the active compound(s) chosen.

Preferably, these compounds will be administered by the systemic route, in
particular by the intravenous route, by the intramuscular, intradermal, intraperitoneal or
subcutaneous route, or by the oral route. In a more preferred manner, the composition
comprising the antibodies according to the invention will be administered several times,
in a sequential manner.

Their modes of administration, dosages and optimum pharmaceutical forms can
be determined according to the criteria generally taken into account in the establishment
of a treatment adapted to a patient such as, for example, the age or the body weight of

the patient, the seriousness of his/her general condition, the tolerance to the treatment

and the secondary effects noted.



Figures 10A and 10B: Scatter assay; Figure 11:
Thr ee- di nensi onal tubul ogenesis assay; Figures 12A and
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Figure 13: In vivo activity of anti-c-Met Mabs in the

UB7MG xenograft nodel; Figure 14: HG- expression by a

set of tunour cell lines; Figur¥s 15A and 15B:

Characterization of the NCl-H441 cell line; with

figure 15A corresponding to quantitative RT-PCR

anal yS| Othen dhefra@arrlfélcw edrantagppntiihagnyantisa@gpear in the continuation

ana ure Yi V9 486t Vi t f anti-c-Met

et B dRisa LY REp st hline R el ur o 17m

Al i gnmeniguld 1: 224fplel ofEAICS p’ftJﬁleB of tHaWRc ol Qatigeavist ahfﬂi@odies

gene; Figure 17B: Alignnment of 2243 1 VL to nurin

| GKJ4* olligyess A PntndgdReln pirguinbibitgm Oﬁﬁ@ﬁ?ﬁeprph@ratm@ antibodies

Wigh 1 &KV3-1 1*01 and | GKv4- 1*01 gerniine

t\%%etng%:aguré 18B: Alignnent of 2243 1 VL to human

IGKJ4* OElggEffTﬂInlﬂblt@ﬁm)ép-Metg:l]mEI‘lﬂeQAh | &KV3-1 [*01 based

humani zed version of 2243 VL. wi th nentioned

mut at i ohUr é’a?tsmlrg@gnﬁ@e\m gntiger Meh adpodifitani zed

ver si on 1o p/le t
o Al ng%&ﬁcé %?sqond 5 p/le (]%Wlt&@%%ﬂlﬁ%?&nlgﬁll %&_1&1/‘3@95 bﬁ%o?e analysis;

ger m i nBiggendA aﬁldgﬁB EfRoBof MIAby nn@nMebphozﬁm:@lamMH to

of 2oac TN 18 A0l 8 |IeDaegT epbfidia T é@@%@ﬁ”& anti-c-Met
21ﬁ1tlbﬁhiegnrrent of 224GI 1VH to human | GHV1-2* Q2

germine gene; Figure 2 IB: Alignnment of 224Gl1 VH to
human | Bage 8)111@1411111% 06 iyapien Ui guike-Mat: anHbadias fiadthis figure, SVF

224 nment d mutations; Figure 23A
Al Qg%nﬁenttal\g;aﬁ (wgﬁb murine | GKV3-5*01 germ i ne

gene; FFigureed: £3Bct A dngir BRIt aifbod @€ bh Wlunt Gedtiiigh ne
| &KJ4*01 germ i ne gene; Figure 24A: Alignnent of 227H
VL to hiieares | @fvmdll 0Bs Seatighasspiacva- | *01 germl i ne

I gg Z* ng ger ﬁﬁgéeéﬁgﬂﬁ E%bglﬁoéﬁgﬂ %’3 i PE gimbased
humani zEguxsri@AamddR2B2 Ef’fblbt oflantAbddics on spher01d formation;

Figure 13: In vivo activity of anti-c-Met Mabs in the US7MG xenograft model,

Figure 14: HGF expression by a set of tumour cell lines;

Figures 15A and 15B: Characterization of the NCI-H441 cell line; with figure
15A corresponding to quantitative RT-PCR analysis and figure 15B corresponding to
FACS analysis;

Figure 16: In vivo activity of anti-c-Met antibodies on NCI-H441 xenograft
model;

Figure 17A: Alignment of 224G11 VL to murine IGKV3-5*01 germline gene;

Figure 17B: Alignment of 224G11 VL to murine IGKJ4*01 germline gene;

Figure 18A: Alignment of 224G11 VL to human IGKV3-11*01 and IGKV4-
1*01 germline genes;

Figure 18B: Alignment of 224G11 VL to human IGKJ4*02 germline gene;

Figure 19A: IGKV3-11*01 based humanized version of 224G11 VL with
mentioned mutations;

Figure 19B: IGKV4-1*01 based humanized version of 224G11 VL with



menti oned nutations; Figure 25B: | GKV4-1*01 based
hunmani zed version of 227H VL with nentioned

wordaniaes; Figure 26A: Alignnent of 227H VH pOI/RPR0DSIES9026
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| GV -18*01 gernine gene; Figure 26B: Alignnment of
227H VH to nurine 1GHD -1* 02 gernline gene; Figure
26C. Alignnent of 227H VH to m%ine | GHI2*01 gernine
gene; Figure 27A. Alignnent of 227H VH to hunan

| GHV1-2*Q2 germnline gene; Figure 27B: Alignment of

2 2mentiondd tnentitiansn | GHJ4*01 germine gene; Figure 28:

;' ;Zanhzﬁéﬁ%?ezgqi 4\{ &E {?’l‘:doﬁﬁﬁﬁ'q t?%ll?]&%&ﬁgl’\qgi%%ﬁ %errnline gene;

ger m i NRiggRITHIB: ELI@&%nQ&@M@MQJHE@thBe PGBO2-Mo1t@rmline gene;
muri ne | (KJ2* Olﬁﬁerm I ne_gene; ure 30A Al*éﬁnrrent,
of 22304igvIe 345 Miligamen Al VI@ o Ferine [HBIGdH ezermline gene;

Fi gur e §%§re ZAIIA gﬂ%@{e&%? 22%%}31%13{%0 h@&%@@ﬁl%ﬁbé%@&nhne gene;

germl i ne~gene; umani zed
ment i onEgural 1&: iAdipggimehi ¢fi22dGI2AH Ab h@narem‘iHM* 02 23fAlindenc;

to nurine | I-18*01 i ne g Fi gure 32B:
Al i gnnehigugsr2% d%?@m VLV bisatigs MYGHAT ne
gene; FF%erelﬁ gﬁshg@ﬁﬂeﬁf‘%ﬁfﬁ VIg %@’ %HMEIIGKW.‘? 401 e%elénélé%e gene;

| GHJ4*01 "germ i ne gene; Figure 33A i gnnent of 22
VH t o hkiigare 23(E-|\Alf_gnme@120@b?r7mll%t@emene Foli#®138Bnline gene;

Al'i gnme t of 23 1- 26%* ernl.i ne
gene Fi Acf4 %T‘é%n\é?—' UR)R {@%Ngnlalgu and IGKV4-1*01
%%@ggg&rsm i ne gene; and Figure 34: Humani zed 223C4
th nentioned nutations; Figure 35: Anti-tunor

acti vi t igote 348 Afignmeat B2 11V Mibheman K648 oimplént gene;

with I (r t est abl i X&ng ft

uin PAEELR Fu%grA nl)géé;}?‘§-1if%1ufog§%6: %9 RTINS lof 227H1 VL with
aninientGorve tmuvBissON HUVEC pr olifer atl on Fi gure 37:

Eval uation of anti bs on HUVEC tube formation;

Fi gure Bignre ASBg nl&lﬁYHf*Olu msed hyreaniged; yersioaod- 7G4bh VL with
gef W &%ﬁlﬁ%bof@ gure 38B: Alignment of 1IEl VL to

mur i ne gernline gene; Figure 39A: Alignnent
of 11 El Fighret 26 viiggmnic@KYBI 7HI0T Hge mdrined Gibne | 8 il gusrraline gene;

39B: Al f 1El VL to h | GKJ
gene: P QiR Al o S R mye GPEYRT i ggine sne:

?gn%grﬁ%u{gg_ég 'Agf\g%meﬁjt Wﬁrﬁél‘g&l r‘}[@'{ﬂlﬂﬁ@@ﬂﬁ] 84011 EhliYHsene;
Figure 27A: Ahgnrnent of 227H1 VH to human IGHV1-2*02 germline gene;
Figure 27B: Alignment of 227H1 VH to human IGHJ4*01 germline gene;
Figure 28: Humanized 227H1 VH with mentioned mutations;

Figure 29A: Alignment of 223C4 VL to murine IGKV12-46*01 germline gene;
Figure 29B: Alignment of 223C4 VL to murine IGKJ2*01 germline gene;
Figure 30A: Alignment of 223C4 VL to human IGKV1-NL1*01 germline gene;
Figure 30B: Alignement of 223C4 VL to human IGKJ2*01 germline gene;
Figure 31: Humanized 223C4 VL with mentioned mutations;

Figure 32A: Alignment of 223C4 VH to murine IGHV1-18*01 germline gene;
Figure 32B: Alignment of 223C4 VH to murine IGHD6-3*01 germline gene;
Figure 32C: Alignment of 223C4 VH to murine IGHJ4*01 germline gene;
Figure 33A: Alignment of 223C4 VH to human IGHV1-2*02 germline gene;
Figure 33B: Alignment of 223C4 VH to human IGHD1-26*01 germline gene;



Figure 4 IB: Alignment of 11El VH to nurine | GID4-1*01
germine gene; Figure 41C. Alignnent of 1IEl VHto

worowne74bGHI3* 01 gernl i ne gene; Figure 42A: Al PQIRBIVDS/059026
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of 11El VH to human | GHV1-2*Q2 and | GHV1-46* Ol
gerniine genes; Figure 42B: Alignnment of 1lEl VH to
human |1 GHJ4*03 gernline gene; FOgure 43: Humani zed
11El VHwth rrenti oned nutations; Figures 44A and 44B:

c- Met Phosp | ation assay on A549 cells. Evaluation
of HEl BigyreZ Alrgnp@nt ¢ 23R to hwnatbL@HJfé*Oérgemhne gene; and

presenc eith n 4A). or
Wit hin glgﬁose r rr1nam 22 4gzgﬁgf%m rr%];ﬁllﬁltwﬂ or der

to det eFigufb‘ESfQ'éﬁl-Vtﬁhdtez&thty @firtee AdBhe 2BUGUT eVidD alohB or combined
vivo conbi nation of 224G 1 Mab with Navel bi ne(r)

t heithdavebne the&@i@@?daﬁnoﬁ@ﬁ@a Hrd L fusmargnoded; VI VO

conbi nat.i Xor

e N EEE e M VERS B ERASEC iy on
conbi narigare It Ezalﬁaloxﬂoﬂ\@bl-welﬂ MbS 6h #KEVECnubd R rii&id:
NCl - H441 xenograft nodel Fig&re 48: In vivo

conbi nabigsrs A : 2immment gk h trewsne lekVde’9*A 1 ghnline gene;

ana_aony R ey AERRRRPLLIIT ¥ 10 FREHE RRIH (SRRing' e
gr owt h; Figgitr 385\ : Y% narat SOBE1l VIL o hﬁmalal(t}KVBW’Wl germline gene;

chlrrerlcandhu nlzedf rrsof2 1in.t
phosphotigfet’ Ba Lgpmept @ﬁf IE15VL tag ffl%“h K&*Og.gs%&@ gene;

anal ysi Flgu}:e' A 'Pﬁlmr’d%meh Qfel\éio\ﬁcb falq'E'I \’VE letﬁ e%%%ﬁ%d thulBons;

1 cel SCOerpane | s as
h u rran I—BEu&o‘UrPc Algnmanhyid ]dEanHeto nmu'm,e IGH}Ulr @*(@3germline gene;

ELISAbsed di.ng as Fc- cMet. i - Fc- c- Met ..

ot na nof 2o P RS RREEY e a6 Mine MBI LE diBbige sene:
wher e apfolrdIG: D dntnchPHT MIATRH t¥afirids @GHU@*(ﬂ%e@rﬁhné Péne;
purified nurine nonocl onal anti bodi es HEl 1 and

227H . Baves Hepehldamentiohdiny Vit ta WimareEGIBNE ¢*02 and IGHV 1-46*01
pl ast |1% coated reconbi nant Fc-cMet was neasured at
4580m i auei‘se 54: HGF-cMet conpetition assay. In this

ELI SA- brigaft 4288 aflignment of 11E1 VH to human IGHJ4*03 germline gene;

Figure 43: Humanized 11E1 VH with mentioned mutations;

Figures 44A and 44B: c-Met Phosphorylation assay on A549 cells. Evaluation
of 11E1 and 224G11 purified Mabs, in absence or in presence of HGF, either at
30 ug/ml (figure 44A) or within a dose range from 0.0015 to 30 pg/ml in order to
determine ECsg values (figure 44B);

Figure 45: In vivo combination of 224G11 Mab with Navelbine® in the NSCLC
NCI-H441 xenograft model,;

Figure 46: In vivo combination of 224G11 Mab with Doxorubicin in the NSCLC
NCI-H441 xenograft model,;

Figure 47: In vivo combination of 224G11 Mab with Docetaxel in the NSCLC
NCI-H441 xenograft model,;

Figure 48: In vivo combination of 224G11 Mab with Temozolomide in the
NSCLC NCI-H441 xenograft model;

Figures 49A, 49B, 49C and 49D: Effect of anti-c-Met Mabs on U87-MG
spheroid growth;
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HG- in the presence of purified nmurine nonocl onal

wapiwbodees HEl , 2243 1 and 227H was det ect ePCTEPI008/059026
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anti-nurine Fc conjugate and neasured at 450 nm

Figure 55: Am no acid sequences alignnent of 227H

-derived reconbi nant VH domai nstl The 227H VH ani no

acid sequence is aligned with the selected human

recei ving framework sequence, with only nentioned the

ani no aEigd@StﬁOa’t ang 58 Bf dwwdrfduaﬁtﬂ@mnf chinsmict 4nel hwmameed forms of
ZZZﬂ gﬁq%eorgc 7t|_a||s Hz2 and HZ3 VH sequences

corre pon § Prpq Enent é(flyhumanl zed versions of the

227HI rTEIi‘gUfbes1V|Setﬂ@g§bfl]31a%1bmnm§§[§’i ning nurine residues
in bold. In HZ3, 10 residues é}( were automatically

c hangedFiEsie 12idr PIRGRADCOURAEH T it MDA-NB23 1 ci‘?lirﬁeco “implanted with
ot Té/g{t ge?]]s %y EI%H\}F-I%EI Oairdt M g\tﬂgyﬁu({e?ﬁncg ave been

the nine re ues fromthe second
group (Rigulae: EeERA nbisad ednding aistdyeta Fowdan. Anti-Fc-c-Met binding

o L B I hOPL LSS S Se¥s coans v

bi pdiing ReAYhd ﬁ’urﬁ%d%hn&ﬁnorn%%ﬁal DRdbdRE A1, 224G11 and 227H1.

ant | bodi es. Antl-Fc-cMet binding activity was neasured

i nDase-&peSiend abiedings setyvitadre moatoartlastihioostad FoecombjnagatiescMet  was
was used tgl ﬁwect chimeric and humani zed 227H -

dePFPUEG e 3™ hant anti bodi es. Dose- dependent bi ndi ng

activit Fgeronde PiGSstMet Codth 1tf6ﬁCQ§‘§a?InaIﬂt thiz- HYHEAOfased  assay,
hunmani zed VH domai ns-deri ved 227H i bodi es was

rre@@gmbmlaatt Fagyha apddudherindivepar plasts corde® HIEF tinethe presence of
ba%uerl;ﬁeb SBGe rrneor}l%glo% boﬁlwgqtl 309¥4G el %g?[%& ELI(?G%ected with

|ng assay YECO I nan

- dﬁ{ti-ﬁﬁﬁnaﬂb b@@dgaéand%ﬂbasuﬁs&amo nBi;ndi ng acti vi ty vvas
measured in an EL| SA- based assa]i}ig V\,here ant i - human
con j ugatEyrams /Aaieg ackl wauences ehgnmant of a&aihé%vﬁdzréaombmant VH

(g&ualngj efﬁev 997 HE G\ﬁqbelngi 8 t acf tsé %ﬁid: R %8 \916319 %Héj €9kcted human

Ing activity onto asti ccoate rec
chmtngoﬂrarhewmhl eqabnkZ 4vith (dmtyl wenltidiecdHhe antlde axdgis Wias were found

SR PR T SETREL Rt T P s v

H e Mles C8HPShY 1t Qmﬁf%%ﬁ‘)ﬁte@lf h&gazﬂed%rélﬂﬁs 8fthe 227H1 murine VH

recombi nant antibodies. In this ELI SA-based assay,
r e¢on@innanth FonaoMeg masindugbididsndi regld. olnplHEE} | ) coadwed (%) were

HG- .in the presence of e different f f.the .
2297%{’“1 tﬁ‘faﬁﬁ %9@ FOB gl?eérc 'éIBaléNl COHPH o?’fl ﬁ%i;ttg%l scven residues from
Unﬂl@'tﬁfr@%r@\ff)t §3) aiyRé badH ktaedy . InPHYI Ve dhdHieNesideéckHrom the second

nonocl onal
group (2) have been mutated into their human counterparts, only the six residues from

the first group (1) remain murine;

Figure 56: ELISA based binding assay to Fc-cMet of recombinant 227H1
antibodies. Anti-Fc-cMet binding activity was measured in an ELISA-based assay
where anti-human Fc conjugates was used to detect chimeric and humanized 227H1-
derived recombinant antibodies. Dose-dependent binding activities onto plastic-coated
recombinant Fc-cMet of humanized VH domains-derived 227H1 antibodies was
measured at 450nm and then compare to those of the parental/reference chimeric
antibody;

Figure 57: ELISA based binding assay to Fc-cMet of recombinant 227H1-



anti body, chineric and HZ4VH derived humani zed 227HI
-derived reconbi nant anti bodi es were tested and

wa@eopaoraed for their abilities to conpete w th MHAFERIRE/059026
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bi ndi ng when neasured at 450nm Figure 59: 227H1-HZ VH

humani zed vari abl e domai n sequence. *, corresponds to

ami no aci ds changed de facto td*X heir human

counterparts; !, corresponds to am no acids humani zed

during the HZ3 to HZI inplenmentation; , corresponds to
anflartycd cingiSodigsradvitzrEe-cMet thiieding malivip? wap meggurgg] in an ELISA-based
sequence:; Figure 60:n Am no acid seguepces, al i.gnnent of .
TRt A B et G oAy R, Botefl SRR apg humanized
acrIVsederondeebEmBihagnadbvdith DhR-rebrichedindihgedttivity onto plastic-
recei ving framewor k sequence, with only nentioned tﬁe,
anfdigedagec@mbinggt ReegMet ofi dumenanizedr H@ﬂ%é@ﬁ%@ﬁew{m rfatibody was

1l ﬁzlleas\é'r_&ﬁ ggii%}ﬁﬁ'a]nglltﬁgn Lﬂled t\éHangJ] Gf WS gr%g#éﬁtplﬁé%nce chimeric

correspond to I nplenented humani zed versio
11 &dtibiedy;i ne VH domain, with renmaining nurine residues

in bold,_ In V seven residues (*) re . :
aut omat | €49 %Hﬁg%@? 6PMPHEIN HaBART ;?gﬁh&lemﬁap? gnd rcombinant
HZ iR dick h@ tﬁﬁﬁgSAﬁ%s%%ﬁ,r@ﬁ%ﬁlﬁaﬁt @c[c‘id&rreéi&ag Binding to plastic

have been studi ed. ive residues from
t hevaswlcldOdl igtiupre¢dice lndvte differentinras ed than22VH haitibody was detected

hu counterparts, only.t fiv esj dues from

F1 PR PR ks ot g anPadf 216153 R LR monocional
bi Mlivady.ashNert® Jnd- HYREV IR RO Mint@Med LDEYH1 -derived  recombinant
anti bodies. Anti-Fc-cMet binding activity was neasured

i namdibopich Syerpdever and fpmphred efonrihéir rhiiias Fe copmpisgwrith HGF-cMet
was. d .t ete iyreri ¢ and humani zed 11 El deri ved
re%gﬁ%gr%hne? ngena%]ilr(ééafgés.n se-dependent bi ndi ng

acti vi t Figarcostt: Q2 pHAIZ SAT hah &l zédeepiabicnivitaidr Seuivide. 6f corresponds
humani zed VH donmi ns-derived 1l El anti bodi es

waPnEBarastls shangdrin At OHEAHT SBMBACEURIETRH S CotrespRads to amino
pa{tcg&g lﬁlnlla[n‘?zfeﬂrcﬁpiﬁ HENLE flzagtﬂp? ;tatfgbgg,rc%n% 50 d"mino acids
acl d sequences al Pgnnent o -derived’ P'econbi nant
V0Lhwhoamialsin tAch@nadHER 7N L-Hifvivitbsega¢rdtesequence i s al i gned

with the sel ected. human receiving frame k sequence, .

with on {puicfit A 1% SeCAEPSARBEIOThaR | fek 8} dgeombinant VH
g/‘LflérﬁéiﬁQtTﬁé QMET heHMMhindeadtdl Heq¥incS §9UERAG whltFthdelected human

, VL2 and VL3 sequences correspond to i nplenented
hureseivingdfrareewsorb s qadnce, heitll lokly mentioned\the dovmd agidwittah were found

" catral o i Rl B sk AR D Y yabhd Vi3 sequences
huggfesp@tiioeiRAdhénted RurnidelvertiBs 6f Bt 1 I ShEN&S VH @6ain, with

the third
remaining murine residues in bold. In HZ VH3, seven residues (*) were automatically

changed for their human counterparts. In HZ VH2, the seven residues from the third
group (3) have been studied. In HZ VHI, the five residues from the second group (2)
have been mutated into their human counterparts, only the five residues from the first
group (1) remain murine;

Figure 61: ELISA based binding assay to Fc-cMet of recombinant 11E1
antibodies. Anti-Fc-cMet binding activity was measured in an ELISA-based assay
where anti-human Fc conjugates was used to detect chimeric and humanized 11E1-
derived recombinant antibodies. Dose-dependent binding activities onto plastic-coated

recombinant Fc-cMet of humanized VH domains-derived 11E1 antibodies was



group (3) have been studied. In HZ VLI, the eight
residues fromthe second group (2) have been nutated
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fromthe first group (1) remain nmurine; Figure 63:

ELI SA based bi nding assay to Fc-cMet of reconbi nant

11 El antibodies. Anti-Fc-cMet B3nding activity was

nmeasured in an ELI SA-based assay where anti-human Fc

conj ugates was used to detect chinmeric and humani zed

11 Begrairddy et 46 @rondsidnhen  eamepasd Ao eboseDos shad @prené/raference chimeric
b|n activities onto plastic-coated reconbi nant

Fc? c%@? Y’of humani zed VL donai ns-derived 11 E

anti bodFigaranes ARapuiGcd séjuehblningan@nt BemlEpwwea fe@ombinant VL
those of the parental/reference chineric antibody

Fi ¢gapang4The | EA Bhseaingi #dd rigaeensays tabigmd syt ﬂ%ﬁ selected human
re

ok oty Ak S MR opf Bho el sl Wt were found
andifferamméont-thc aoninegbltfdsVivasquened 1t 1d€Z &dtl, aHi2neidi ¥L3 sequences
and humanj zed IEIde bved reconblnan% anilbodles

Do%%‘reag ?{P?f&? UIARIZGA YSTEgnD At icpl Hislt mtipg Yledomain, with

1H§“?ﬁur{:1fé &%ﬁesofn §41091,e 1Y VviauhLe RuRa ’Z)egzere autornatlcally
donalns derived 1l El anti bodi es was neasured at 45

anchanbeh faotparhedanocauntesgarief It ki NirZe niteatlghiefeerdans: éforn the third

chi neri antlbod r Cld sequences

C iy BBp 0935 Huaipa U g0 1, AT Beh B S BO5DFER ecpnd group 2
VHh AR 1een 6iitsted SHY SRGL hiiBad bblﬁﬁ@gaﬁﬂé o1yt e feur/fakid¥éd from the first
sequence (underlined are non honnlogous resi dues) and

wi glieup kb reekimcnedndiuman receiving framework sequence,

with on t aC| a f

dlffereﬁé ron1$ﬁégﬁuggﬁ§w@?§ ékisekﬁéﬁ%g fg%f%nmpmnﬁUEl
HZanvitlod 6.0 e ricre-ENIEtr Bﬁlﬁﬁ@daétmfﬂ%hlm&aﬁl%d/ ihuhd -HINEA based assay
humani zed version of the 224d 1 muri ne VH domai n.

| nthets andiglierriie FpsoBivgary aves mstd corsteck shigiseis andnymanized 11E1-
w&érwgd r%o%*&ﬁan@ %tl&dl%ﬁ%é—%%p%ﬁ?ﬁ%@gglgg 2@¥viti8s onto plastic-coated

Fc-c reconbl nan
AntccebmaitetFchiMeli d hurhanizddy WVilas domaisskdedvddn 1diE1 antibodies was

Eé%g%ge%ég{j ég§ qum reg (S)Ergll)a;t& N Qﬁg(r:P élbé gl}a?tg}eqf/ﬁeggsence chimeric

22404y derived recombi nant antibodi es. Dose-dependent
blndlng ‘activity onto plastic-coated reconbi nant
Fc cMet Figiiret [od: HAVE® bésgt bllnmﬁg" assayretni FedMgH of recombinant 11EI

oS YR 2A15 BB AR 58 TR L AR B v
chivAge st @irhOHY ;conjugates was used to detect chimeric and humanized 11E1-
derived recombinant antibodies. Dose-dependent binding activities onto plastic-coated
recombinant Fc-cMet of single or double humanized domains-derived 11E1 antibodies
was measured at 450nm and then compared to those of the parental/reference chimeric
antibody;
Figure 65: Amino acid sequences alignment of 224G11 VH domain sequence.
The 224G11 VH amino acid sequence is aligned with the 227H1 VH sequence
(underlined are non homologous residues) and with the selected human receiving
framework sequence, with only mentioned the amino acids that were found different
from the murine 224G11 VH sequence. 224G11 HZ VHO sequence correspond to
“227H1-based/full-IMGT” humanized version of the 224G11 murine VH domain. In



Figure 67: HGF-cMet conpetition assay of 2243 1
muri ne and reconbi nant anti bodies. In this ELISA-based
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coated HGF in the presence of the different forns of
the 224d 1 antibody was detected with a biotinylated
unrel ated anti-cMet antibody. PWrified nurine 2243 1
nonocl onal anti body, chineric and HZVHO deri ved
humani zed 224G 1-derived reconbi nant anti bodi es were
t e&h@&e&@qmme ®0 wg@rd@dlM@T @Ihﬁii res@lyey femagsmugngonpet e

W th b asured ,at-4 Fi
68: A;FE ug%l EEg%enc Hﬁheﬁ?ytPlgﬁggfpkf Tibinant 224G11

domibadfeeqmm&smgﬂﬂemaa@@actw@ At MeadGicd BEUMIASALsed assay
aligned with the two sel ected human receiving
f r‘é( WO HI-REBife he ezoniugates Wi ysde it deteeldchipmerig mndoHZ VHO-derived

S AU g L AP v

" sbmot;ﬂmi@lbﬁ& ted hevvartiizaad Peaeddtat thé HAMHR 24H-IMGirhunenized VH

H donai orrespond o the "l onger-
veii%riﬂ%}ﬂ d'gm%&%‘}@ﬁ @ﬁ%oay RGs r?%ﬁaﬁlﬁé pbd? Py an ﬂﬂeB&Palpared to those
Fob £ RO BrhAR FeBhBN R &5 ¥RILSIPNS, the remaining

murine resi dues are ranked for further hunani zat i on '
pr ocessFigher 67: CHﬁlFe@{ﬂdndanﬁbltlam asgryaefi a3 Ghunenirine dind recombinant

i and, 3, 2 and .1 cor ond he,. )
- ceriaaes JrabpeTaSA-The! el gRrurtipfiE Fe R e ey biding to plasti
hupgidZBA L iR BBSencdbOthe Qlli@&ent%hﬁﬁoibtﬁé od4@i NEhtihdy was detected
assaﬁ to Fc-cMet of reconbi nant 2243 1 anti bodi es.

Anwit Facblgmlatbd mafotegechanti-oMicy antil dire Berifiesampringg 824G 11 monoclonal
ELI y, d gﬁ n?%%is a%ng\h ﬁk%l—ﬂﬁ%er V%H nﬁlrfman&z ¢ gzﬂ%"ﬁ éié V\@(g Jecombinant

use chi mer

r emmdﬁan&erarmt&odh@%on@@&a ﬁepﬁﬁﬂaﬁﬂmlas nelicdghpete with HGF-cMet
activities onto plastlc coat ed reconbi nant Fc-cMet of

hublaaingetheymeasigd W8 Wokai ns- deri ved 2243 1
ant i bOdif:“gﬁB‘A&E Aﬁ%;e{ fr %&?]e eéc%Q'ang@ﬂ Ehel e 4E3TRA’ Qof@in sequences.

those o e parent rence I meric anti body

Fi G 2240t 1 ¥LlaSAnd asiddedpicnck fsgallgﬁ&:hwlthmhd:mccmct@if human receiving
reconbi nant 224d 1 antj bodi es Fc-cMet bindin :
actPRIF VYK RegUeheSS oY gy kY TH?PtB_nFéﬁ?@o%@& %%h@atyawwef%und different

anfh mhHReRuFife %ﬂt}qgav ESsdfBenciSedsG o 482 g3 GRIEmREL Correspond to
and hunmani zed 2243 1- derived reconbi nant anti bodi es.

Do'sshodepeP@diithubiandicd gemmmi ofi the 834@ht mupllnaéﬂﬂ doaxaat wtiile HZ VL6
reconbi I.ns-der i

DA RO e RRE bR e e ioRs M e ST g Tl Ssiducs in bold.
COPRRAth bakid haaiRld vehgoRanRt@hinif BieNCRsidhés®eé tahked for further

anltulmegnqga{tlon process where * corresponds to amino acids humanized in the basic
versions, and 3, 2 and 1 correspond to the residues groups for the design of the
implemented humanized versions;

Figure 69: ELISA based binding assay to Fc-cMet of recombinant 224G11
antibodies. Anti-Fc-cMet binding activity was measured in an ELISA-based assay
where anti-human Fc conjugates was used to detect chimeric and humanized 22G11-
derived recombinant antibodies. Dose-dependent binding activities onto plastic-coated
recombinant Fc-cMet of humanized VL3 and VL6 domains-derived 224G11 antibodies

was measured at 450nm and then compare to those of the parental/reference chimeric

antibody;



Figure 71: HGF-cMet conpetition assay of 2243 1
muri ne and reconbi nant anti bodies. In this ELISA-based
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coated HGF in the presence of the different forns of
the 224d 1 anti body was detected with a biotinyl ated
unrel ated anti-cMet antibody. Prified nurine 2243 1
nonocl onal anti body, chineric and HZ VL4-derived
humani zed 224G 1-derived reconbi nant anti bodi es were

t est ed Bigdrec dwpEEESA flgsed haiding bisky tth efsc-eM et ofpeqognbinant 224G11

g M L GBS RIS bt s

dowhim apeciemerc tonj@QKdsesponds té de@bl d1Imatt ded ahangeed 224G11-
de facto to their human counterparts in the basic HZ )
VLéerpef Spesyabinant @gtibedipio fpscdepadrpobiading Schvifan paiedplastic-coated

dufe'c&%bfnggt HE Xk b h'ﬁ'[znagl{zé% 'Wl SOENRAHLRRY 224G11 antibodies was
corresponds to amino acidsS that remain nuriné in the
22dchsutedHat Vhdnra equdetiee; cdmgine @o ABoscEbf 8 paethl/reference chimeric
bi ndi ng assay to Fc-cMet of reconbi nant 2243 1

antith88Y:es. Anti-Fc-cMet binding activity was neasured

in an Eillig%' basadrasiay cd@ﬁ%’tﬁoﬁ“yséa' hmﬂl(ﬁz:lziaﬁﬂil_b’ 9@k &Scombinant

was used to detect chineric and humani zed
deantibedics docghisiB1dAA-ased oy, escontnsar depdhetentidizl hdidmyg to plastic

actividgi .onto plastigc-coat.ed reconmbi ha - cMet of

G T HEF RO a5 Sl oM FE: Dl do40 bbiegvog was detected
anfyith QdbieSnyiaed NBASHEE Shtat VD AR AP &R SAARAL24G PI monoclonal
those of the parental/reference chineric anti body;

Fi euibedy.achiercemst Hbnpbtdetion! Avmapized 2236a-derived recombinant
UL S d RS dwerr ctgsqg({g tco n%lllrego%r Sﬁe‘i IaEilittihls Yo Ec%lrn%’é\feb%?ﬁdHGF-cMet
assay, reconbi nan c-C resi dual “Bin Ing to plastic
COBih@ihg WHfeninicasined pf £5@ige of the different forns of

the 224d 1 anti body was detected with a bioti %I at ed )
unr el at B@uin /2. Avaino apaid psayencpefi Mldd humppiged 2241 (VL domain
no ak | L£hi j ' -
po ARG SRR o MRS cARECI U BT TRRL Ffan couptorparts in
c otipdued HAOV L6 veisionahi doricsemds @ aomp etels WimbniHcddwidt the HZ VL6
bi ndj ng whenneasured at 450nm Figure 75: ELISA based . .

bi WdH%gV%é é@ynFep@ntﬂé@eavé« S PR AP a%éa@at femain murine in the
and) edi.gg viAtdqubifeCMet binding activity was neasured

in an ELI SA-based assay where anti-human Fc conj ugat es

was usebigue dét EE1SA Hianek bodargd assayreni PeedM206f rdcombinant 224G11

ot Riche G e g it By, BESFATRERD oy algSarbhsed assay
Si fEbe vt Pé cblBeadAwdeniaded ddiddt hmeRNAERumanized 22G11-

2244 1
derived recombinant antibodies. Dose-dependent binding activities onto plastic-coated

recombinant Fc-cMet of single- or double-humanized domains-derived 224G11
antibodies was measured at 450nm and then compare to those of the parental/reference
chimeric antibody;

Figure 74: HGF-cMet competition assay of 224G11 murine and recombinant
antibodies. In this ELISA-based assay, recombinant Fc-cMet residual binding to plastic
coated HGF in the presence of the different forms of the 224G11 antibody was detected
with a biotinylated unrelated anti-cMet antibody. Purified murine 224G11 monoclonal
antibody, chimeric and fully humanized 224G11-derived recombinant antibodies were

tested and compared for their abilities to compete with HGF-cMet binding when



anti bodi es was neasured at 450nm and then conpare to
those of the parental/reference chineric antibody;
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reconbi nant 224G 1 anti bodies. Anti-Fc-cMet binding

activity was neasured in an ELI SA-based assay where
anti-human Fc conjugates was us¥d to detect chineric

and humani zed 223 1- derived reconbi nant anti bodi es.

Dose- dependent binding activities onto plastic-coated

r egaieerttSBemecMet of single and nultiple nutants of

the VL4:deri ved humani zed 224 t ] bedi es was

rmasur SE ASORHYNPTHEN G RnaFE T Teblkt §F RO 24611
pasittodles.r ahermnadctC bindiip ectaityl hagyhcaamdd Finguf EIASA-based assay
HGF- cMet conpetition assay of 2243 1 nurine and )

r eWBPHSI AnbiritumaR F o sepBgatey yag Heesl to dotpes shiedticaaiglahumanized 22G11-
ARl AR e Mo 68 RG dPp LA ol By s BB Albric-conted
22¢écbmbinant Fébobligt whsindkt @oataat o thh ALbdativadyfully ddimanized 224G11
unrel ated anti-cMet antibody, Purified nmurine 2243 1
ro#BEAITA VS MGapYRY 2t SHInFR R theR goRPAL) e thgsc a0k prrgntal/reference
MuGaRkac Shtiddag, VL4-derived fully humani zed 224G 1

reconbl nant anti bodi es were tested and compared for

t hei r abighiet 7es ELESA drpat dindirtgh as4ay-to NBt-clich dff mecomttemant 224G11

nmeasyr ed at, 450n anpl e 1. .Generation of. anti i,es

g efes. Rl e AT &S e b nSaRPien i b T 15ADased assay
ek sre Oini- IR Ec BbGBz WS Rad DEBIN0Z@e®ich 8 ric3addOhdmanized 22G11-
ti mes subcutaneously with a CHO transfected cell |ine

t héarived peensebipanvntibedips HDask-alspendapinbinding ac@akipOento plastic-coated
CelLSRBRAR! FRUN BF Fodi dhd! IR, %%%&sg'o%’bﬁle VLA-derived fully

extrace mal n Ion pro

nyh@asezdine€)] 1 GREBD DS ey meastadal 980t 308MEN cOmpare to those of the
fragnents of this reconbinant protein mxed with
copprelacrasa ghiegrinaaibodsand he first i muni zation

and inc e ' ot f t O, 1 .

M xed p%%cz 'sﬁit}%u‘%mle cﬁénbﬁ(e?@g? eaggealyvgtgz 4(;{'{;111 %gg I%Et8 “recombinant
cehitibodied. InebrriiilfArbasgd adsey, msconelsipar [FsaMbe réoduab dinding to plastic
Thr ee dI_a1 .before cell fus,

, . d.i.p.
or Sqatesl LT (1R {HfaFsBenBS ARt HRBLemRs e hF Pgﬁgﬁiﬁ@}ﬁwﬁw detected
splag rﬂt%i@tﬁm{%t@@ R}?fe’iﬁe(? ol eolce iyl Pk ﬂulﬁﬁ)@ hO1AA thonoclonal

nmyel oma cel (ATCC) and subjected”to HAT sel ection.
Foantibody,i durscme sl peglt or madtiplermygfente oilthe ¥b#-deheed fully humanized

pr tion of nocl onal antibpdiges or their, . ...

P LRRRs B otn T Bo AES e v s ndiarseb B g it to compete
| SWRASFGILPIct BinfiRlc&IhdnAndBekAlgMSTnhi ch are descri bed

in particular in the manual "Anti bodi es" (Harl ow and

Lane, Antibodies: A Laboratory Mnual, Cold Spring

Harbor E2BARR! R denetRlich sPildbaiR QRN mAP- 726

To generate anti-c-Met antibodies 8 weeks old BALB/c mice were immunized
either 3 to 5 times subcutaneously with a CHO transfected cell line that express c-Met
on its plasma membrane (20x10° cells/dose/mouse) or 2 to 3 times with a c-Met
extracellular domain fusion protein (10-15 pg/dose/mouse) (R&D Systems, Catalog #
358MT) or fragments of this recombinant protein mixed with complete Freund adjuvant
for the first immunization and incomplete Freund adjuvant for the following ones.
Mixed protocols in which mice received both CHO-cMet cells and recombinant proteins

were also performed. Three days before cell fusion, mice were boosted i.p. or i.v. with



1988) or to the technique of preparation of hybridomas
descri bed by Kohler and MIstein (Nature, 256:495-497,
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ELI SA on the c-Met reconbinant protein and then by

FACS anal ysis on A549 NSCLC, BxPC3 pancreatic, and

U87- MG gl i obl astoma cell |ines 4T epresentative

profiles were presented in Figure 1) to be sure that

the produced anti bodies will be able to also recognize

t hdiepegoinanang prgieioor dragmantss Tl spteenPoisinidewecre galdectrdsand fused to
on S tests e i fied,.clagne d,a.set.of . .

b a2 IR e LB AR i pishlRE PR SR il sions wre

| t perfddirelit b gedetalobite propathiidnOofCi@bhoddérl hhebalidsadt théir functional
the BxPC3 nodel . For that purpose 50 000 BxPC3 cells )
we fragpes. egpeoralyso vanring (ogighs 1 it mRsNplenedictimto Jeghgiques which are

€] i ne. . .1 - SYE. 0 L er I Ny TR
S EILRED WLHRRN oYE el AL (R Lune. Anciodies: A
c ohalgnitoat Manudl a@gidrpringdiarBoiOD&boritoryd QCotdyS pringSBamionNY, pp. 726,

bef ore addition of 100 ng/m of h After 3 days,
ool 148 @ © His &shmigpe wfmrspWO%P%br@m%ﬁ drieaidF b by Kohler and

howfi Reeinl PR IM d-aghea@f 1HAdy| t hymi di ne i ncor por at ed
into trichloroacetic acid-i'nsoluble DNA was quantified

by |i quOttageidnthybtiddman veaentnitmally Reseh¢ds byerlLISA on the c-Met
d d t | al [ i nsi :

T O e T —

anfddoog-84G ighbbiRstb A @el@lin&%res%ﬁ%ﬁ%%fof@ésﬁbér& PFRbhtedin Figure 1)

were eval uated as s;i)er natants by B anal ysi s on '

c- toehe surathef e treerluced prfibodips wiHax ablertpadse, reqignizstthphative receptor
cell | ines expressin - Met - Rl r.. G Met-H. nd

&R PR AR SR LG s el bl bhed and a sot of

di Bybridotiasdvdsicydiicted, Borifiel hndvk@édiel dbehs bbiliBMDMnhibit in vitro cell
12/ FBS 5 % cul ture medi um one or two days before BRET
expebfar#ipnsin tieeBxRCHe10dek i rst cultured at 37C with Cop

5 %in ?59&15%@%%4 S/ 066! Bx P4 %Rﬁ%@%ﬁé\gﬁ |9%| ]LE plates in RPMI

Cells were then'starved with 2
overdiught2 mivinte dblatapiye, pwitloout tSYR. i boype raiftoe ptagin@Misvibodies to be

was renoved and cel]s quickly washed with PBS. _ Cells .
We?eéteﬁ ﬁfé%gf@%ﬂd e gl PR T B0ADE 5 M biEHcE o ng/ml 60 min
anbdbRdidafioh R0t eor AIGHCARELD 4Ry ¢ URONEd Ik WAlH0.5 nCi of

at %7C prior to the addition of coelent erazine with or '
wi | HothymiHERe i fior al 6 ihoats. vBieumeagnitud® aofi [ HAfhyeridine incorporated into

i nc tion.for. further m nut es 7C, .. . L )

: iﬁ?ﬂqf“’é‘#ﬁ%‘? &ﬁldalg‘a‘t}}q@uetﬁ]g% éﬁa%&?nﬁﬁ?‘grﬁ?( Eqpdnifinidltion counting.
| NREJuis @aery%k?@sgea@s Vhivhdaas td Bl QRBIuee thBefhttiRgt Glonistic effect of
(I's/wave | ength/well repeated 15 tines). BRET ratio

hagichddab deguraedr ppédBdusly [Angers et al., Proc.
Natl . A‘l;ﬁectil al%%o'dies inhibiting at least 50% cell proliferation were evaluated as

supernatants by BRET analysis on c-Met transfected cells. For that purpose, CHO stable
cell lines expressing C-Met-Rluc or C-Met-Rluc and C-Met-K1100A-YFP were
generated. Cells were distributed in white 96 well microplates in DMEM-F12/FBS 5 %
culture medium one or two days before BRET experiments. Cells were first cultured at
37°C with CO2 5 % in order to allow cell attachment to the plate. Cells were then
starved with 200 ul DMEM/well overnight. Immediately prior to the experiment,
DMEM was removed and cells quickly washed with PBS. Cells were incubated in PBS

in the presence or absence of antibodies to be tested or reference compounds, 10 min at



USA, 2000, 97:3684-3689] as: [(em ssion at 530
nm-(em ssion at 485 nm X CfJ/(em ssion at 485 nm,
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(em ssion at 485 nm for cells expressing R uc fusion

protein alone in the sane experinental conditions.

Simplifying this equation showst& hat BRET ratio

corresponds to the rati o 530/485 nm obt ai ned when the

two partners were present, corrected by the ratio
533)7°43851‘1¢rrtpdb¢ adlditen gh d@@leﬁtﬂéﬂgaﬁ‘éthe@(fp‘éﬁlilm i@ in a final volume of

| n tner, fus
7ot v ARG b RisRool aferpPLbRkes §° TR diligmivign acauisiton
t h¢855ﬁh31n@f5303ﬁﬂ aas| 1hitMtedhﬁ;&ig| the MitEra@Xh@saRebr i(Berthold) (1s/wave
m|liBRET units $ ;. mBU corresponds to the BRET

rakpgthﬁwlhiepw@b %SHHI@OO After this second in vitro
t est, .
test, 4papti badias vhdn WARAUC] LAY TRRERGH b P¥eaRaf Acad. Sci

prUsN e2000i 0)7368!4)3689]1|ab1 fl{cngssorgnit f 530amid)y(cBiBGA at 485 nm) X

proliferation Flg re and 2B) and ii.i) inhihitin .
%Q{ e@ﬂ%%@ﬁ.ﬁié% ?efC@yremnés Kpfcarssing atﬁ%@ H {emission at
anﬁrgfp‘ﬂ eﬁ)r 256115 %&gﬁ%%lh% %Xl@ﬁ Weleth dRBET inbard %net ﬁxpenmental

22/H . 1In the experinents
5D®ﬂﬂub>nsg$mm1ﬁy18g thig cGeatent étdws thadBRE| tagbl cermsponkde to the ratio

nool 4 raebfinywief dfi 6o ifashy SeMatonts careged by the rati
t h%O/M@ nmZ@ftsthed unde? 364 sand egg&ﬁﬂleﬂﬁﬁr&n&tfoBQ U\K/hé‘iﬂb{nly the partner

agoni st activity in contrast 5D5 which induced
doﬁ@edj B seformsisi lwf@wseo\ﬁaSopre@eéut jin timoasserye et |tl@nsa;kn of readability,

191? eargfex regs%la 1111% nﬁ? E&PHQ p Se%;oor?eisgodncfseto the BRET ratio

pro et ation was opserved W

anmubipiceésdy 1605 is wi thout effect on HG--induced cell

prol i ratlon inthis test. Wien eval uated for

bI oc kadé e thify %%‘Plldzliit"llf%t%‘i grintibechon) afthaptigtringigktingy as a whole

6 nAo
ﬂl&@%&le %2 f\%%ﬁ}@a{l ég _?Ef\lf?%tslgfé gﬁ 1 I?Bftl\%g §1gﬁ1ﬁcantly BxPC3
obpnahfeemhon((@nmmm tind bB); aid si) griabising - Mbtedlmeﬁmmhl (Fegure 3) were
b ff [ hi
PR E S TanRr e prbinh kst . 22401
anQBGlr Med amiri bej{h%Sex-E%nﬁEﬁtrsa%eﬁlbg VAt ege%ﬁaﬁe%r%@enentech, and

recognition of the 3 selected antibodies,” 3 ELI ave
beenilgklt atihevl TECt Wies addedabi nendtol dorbe inprimti @igopistic activity.

nononer L.c fragmen tain b I a t

Fecond! e AVER b BB Hea Yt B! SRtshbh AaqC4 dafig2THI were
doF@héut B&S'dlg&ﬁstpéc&ﬁrﬂ@t Bd chiirdsi @31 # vigdP Mgducad &ddose dependent
that the anti bodi es recogni zed both dineric_and

rmﬁ@mlaﬁl@ pf oelé |pr@1fe%01pem fabmm o0& digaml. | Sxigmcant penbition of cell
ﬁ%il% ?at?ont %'Bge tﬁ&t ¢ %8”&?1 %ﬁél?ﬁ(gfe S%Ss without effect on

e conce n Ion O
HGF-induced cell prohferatlon in this test.

When evaluated for blockade of dimerization significant effects reaching 32, 55,
69 and 52 % inhibition of dimerization for 224G11, 223C4,11E1 and 227HI
respectively were observed. Compared to basal signals in the respective experiments,

5DS5 antibody is without effect in this dimerization model.

Example 2: Protein recognition by anti-c-Met antibodies

To characterize the pattern of recognition of the 3 selected antibodies, 3 ELISA



overni ght at 4C. After saturation of the plates
(Costar #3690) with a 0.5 % gelatin solution 2 hours

wW@e003/8@42hybri doma supernatants are i ncubat ed BCTBP200£059026
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37C. Once rinsed with PBS, the anti-nouse HRP-anti body
(Jackson I munoResearch, catal og # 115-035-164) is

added to each well at a 1/5000 4% I ution in ELISA

buffer (0.1 % gelatin/0.05 % Tween 20 in PBS) and the

plates incubated for 1 hour at 37C. After 3 washes in '
PBs:vettigen sat tupwiithythg freqomebiprat ex¥etaseteing itp mpagmetic Bypgmpet (obtained
?g@% %l:eagvﬂagl(e)fgf &%fr&%nggi%%%ﬂgfﬁ%tgfé ér%%,ﬁ%}] gngf tth:c g%c)l%mbﬁ]a%t SEMA domain.

t enper aRedudts [pmente&e actiin@d 4 densoinopged tHy tHehearaibdiics 8tognized both
of 50 mM/well of a 1M H SO solution and read on a o

pl Gimeric ggd gporgmergppigiRinsTHE RAfEMKihese BLIS dhobwynagygineric c-Met
pe g i t j [ .

P hioRESPRLBI L TR ST N coBi0d nSEVR ARt 0 higim in PBS
r esyedightv e 4°C. TherSburMidn b Hitlcoplatee dCastaa# pasw) twitkea 0.5 % gelatin

cont r ol cogni ze s expected the SEMA protein. 224G
1, SR 2 gﬁar_szﬂzé&%cghw%mbﬁuﬁanﬁ%ﬁswcg i 1 hopest 37°C. Once
'Ségﬁ’sk%gewhg BB AHE NG SR Ak bl NRcriist 'ﬁﬁﬁlfugiﬁ{es%mm catalog

, both recogni zing the SEMA donmai n conpete
ovel 5a@id- haf) epiaddpe 4o cBthAe@tieatamdl/0i0sdiivtioe ipeEEAmbdffer (0.1 %

orErOERD Yo R O dad B akaht bBRS e AR g T BoRaRa:7°C. After 3
| Nwh@RL it IPBS, tHd adtFitl RANhY LR kO i9FQUHcABY ItROdi@Hoh Bf 50 ul of

a so called "epitope mapping" experinments. A couple of
anTMibeitstatgrdiptiena.ollis regctian sHeft saueecurifae S oningdgoom temperature.
antj gen mol ecul e cl Ef |yt -
(1 SpRRRR S5 Be TR o ARG G B by Pl THH:BHR solution and read

0pP0s iplag 1@t at 1e0 hm! EHESMd Mad bF Peiter®] Siak p&rferid on monomeric c-
sufficiently distant to allow a sinultaneous binding
of Msbtad ari¥Bodp@aing hesB (hat epsear RoIngs Wik eptecthed St ol 3 ug/ml

di groups. In such experinents, the antigen is
co%%%%ﬁS&KSed as the ligand (immobilized on the

sensor cThg)sDonMabheat@adtédioed aespasitéveus@droM rebagntizednys expected the

excmeMAnirEn (28R a7 Lt poahs GER@obhird e AFGHA demain. 11E1 i
I ngdiE WEnl c&Eifeal t hcare Europe GrbH). A CMVb
sensorchip (Bl Acore) activated by a nouse anti Tag-6H s

Mab ( R&Do Slesrema ehethkABOEOD)andasDbebothpreeparizdg the SEMA domain

foll owing the nmanufacturer_jnstructions by using,t
L oSt ot e R BB oS Bl A, BRI et piferifba! Bfacore system
( HRReERN aRdsueaenehahb®RABVAIEE fhehothéddd, ddtidke) dafa€by monitoring
from Bl Acore. A reconbi nant sol ubl e version of the

hubmAingGrents de prabiimsr Hde dhed uasfud ta giopp apgbodies in a so called “epitope
mapping” experiments. A couple of antibodies unable to bind at the same time on the
antigen molecule are classified in the same group (identical or neighbouring binding
sites). At the opposite when their respective binding sites are sufficiently distant to
allow a simultancous binding of both antibodies these later are classified into two
different groups. In such experiments, the antigen is commonly used as the ligand
(immobilized on the sensorchip) and the antibodies are used without any labelling as

analytes (solution phase).
All the experiments described have been done on a BIAcore X instrument (GE

Healthcare Europe GmbH). A CM5 sensorchip (BIAcore) activated by a mouse anti-



nol ecul e c-Met-Fc-Tag H's was from R&D systens (ref.
358-MI-CF). The experinents were done at 25C, at a

wo b@woormee of 30 m/mn. A 10 ng/ M sol uti on OPCT/EPIRE/059026
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in running buffer was injected during one mnute on
the flowell2 (fc2) typically 270 RU of the soluble
formof c-Met were captured. Th¥® flowcelll (fcl) was
used as a reference to check any non specific binding

of the antibodies to the sensorchig matrix. Sequential
i nfectHonMdi R&D bowiters b, IEABISY e drapebesnp praparede dollowing  the

An_anti body was i.njected.on both.flowcells. ' .
 RLCRRY BRhBATBY S e il 8B JAEPBLRAS. The ruming
I NhefEdre (HBS-RFeashregdentiohi bifer (Glydmesigolf ieaom BlAcore. A

bi ndi ng, was observed a third injection was done with o
aneaapingpl selablp. versian seintisr Brngn JHSE teespterepodusas ay a chimeric
by ingl.e30rsTi,nj ect i h g i byfd £

o TRISURR eUEErETg) B A, Hhorh IR 1S SRR (G M r-CF). The
st agerimdnglwat slond at 262 (r; esalfos, rafchef Bbul/ininy 2010 aug/ml solution of c-
ant j body "A" tao_block the bjnding of. an anti body "B" ,

i sMEAIT InatnedP BT i TRISFIcE d8rAE CF RPANE/R f%)*— 3106@?”? (fc2) typically
Wheser B (B kSubR&ofEDPOINI& QL LEHRRATITRY ﬂBQJC@lhlegcl) was used as a
bi nding of the MAb "B" when it was Injected after Mab

" AefapubeR) Bhéck ankemon epponskindiog oé dpamtibodics tv théreensorchip matrix.

B1 AV C DSTBRIED BisTetso’ HAtores &8 db1 BUFG “BoeRtpiied. An antibody
bi R Becddd & BéhttRces ;@ﬁﬁln%2 haMEtcfled GBkRl anfiBody %@Eﬁ&same) was

sites. The epitope mappi ng has been ‘Ferf ormed w't '
Vathsn injegted a4 dhe pBne Tapditionsyi 1§ mal sigritipany bodipgevas observed a third
bi ndi Qn .around 27 of t ured C- ~Fc by th

sclfaheh s SRR E SRl BRRL TR spPlipc e ffencraied by o

5D51n1§1§ 8uofithjedidd diithe (EdunefjioRtbuffet AR bAABIINY Ofd dWet-Fc were
ng/ M each denonstrated that 5D5 and HEl bind clearly

t odisgasded 4 himptaget es (Figure 5A). This observation was
confirmed by the reciprocal sequence of antibody

(Figure 5B). Table 3 summarized the calculation ratio

obt ai nednalytib of the rekutb.er ent sequences of these 2

anti bodjes. Bl ack val ues (qver 75 9 n that Mab A e
does norlrhq)lal?ﬂgf(y © é‘nbiﬁﬁﬁﬁoﬁij of Wagloé?( tgﬁ’é‘}({nﬁ‘%loif@n antibody “B” is
val 4&83atkhaloh2ald BRaO={{BL/BIRERI A6 MBcRl RO%/Bf is the response

both antibody (A and B) are identical or sufficiently
cl oxeespendimatyl the disiimpd f dddad ‘B nelhangit wex ampéted Bfter Mab “A” and

Ef t. of Mabs on c-Met..phosphoryl at i detgrm ne -
i Fhas b o8 St ot B ORe Pisditeds B A RS *WReR: was njocted
PhaspROBYAAt b&BwR0 % means that A is able to block the binding of B so that A and

B have neighbouring binding sites.

The epitope mapping has been performed with 2 Mabs, 11E1 and 5D5.

Table 3

2" Ab (B)
11E1 5D5
1% Ab (A)

11E1 6.5% 84.2%

5D5 98.4% 11.0%




phospho c-Met ELI SA assay was set-up. Briefly 500 000
A549 cells were seeded in each well of 6-well plates

wo moba@2medi um + 10 % FCS. 16 hours bef ore H@CT/EP2008/059026
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addition (100 ng/m), cells were starved and each

anti body to be tested was added at a final
concentration of 30 ng/m 15 nmiMutes before |igand
stimulation. 15 mnutes after HGF addition, cold lysis

buf fer was added, cells were scraped and ceII | ysat es
col | ect ¥éualiratiorerthe (irdingon18owoh 27 PRV ofr camlrmi re-Mfet-Fe by the

atants.were gqu Lfi
(oo JHhPS Y G ¥ U5 Bl B P B Tl ang i avied aca
an&dncsntml“ronam l(bg%l%l(da&lpdéﬁiﬁnstﬁlt?éii?ﬁﬂlt ¥DS aaaeldEasmad clearly to two

capture anti bod ating overnight at 4C) and after a
s aflistaat s1sp (lglg@@ 5(A)1 Thlsa)(bsq:wyth,q vis epnfipge®n thy wgeiprocal sequence of

bu protein fromthe different cell
L ody&lggﬁgdi?gd

| ysate to each well of the 96-well plate.
After aTQcﬂe 31 surtredrized blad caculitioneragad dBTainga witke shondiferent sequences

urt an anti-ph ho- c t ant i body
2 ptid %@%@ga%z@iuefz@ser %/25)“1%& A ipgpot block the

any,adel gtdf%% Bl BARYalicNGHRAT b&thZ()n%) %{E‘Qn%%@ﬁé"%dﬁl‘% sites of both
anti -rabbit-HRP (Bi osource) was added for 1 hour at

anahttbiodpy (A @il BOhradbstthr@uf@semkydé@Bebematée evmﬂudancmm binding.
the | um nescence with a Mthras device. Results
presented in Figure 6B denonstrated that 1IEl, 2244

1, 223CGkxamg1e2s? fifect BIMuUDS of-Mblet BhOIHBPYIMtiIGA | ON by
68 54, 80 and 65 % respectivel corrpared to the 5D5

Mab whi €@ d@teﬁrpln&)ﬁé@ aQUWé'aqk%fmti- dianfibedies o et phosphorylation a

e Hglg P 19? %lé\gét EQI a%a \Avlga%s sg u rléfél%ﬁ}(l\ﬂ)ﬁ OWE%SM@G% were seeded in

C agudh Aadlleo faive D pthit@sin (2P Uhedifh)+ 10 HESCId hads béfofd’HGF addition
vari ous exanpl es presented in this patent, this

ak
ba(sleP ' mhe celifa§ersostaiypd agd enele anbhpdyre %ﬁctqsvm\yas addod at a final
tcbt?t?&oﬁsbf 139 &ir#/llﬁ?rlS éBIslM eg b 8?6“9%%9 sYl'rﬁ{ﬂ’at{o%Stﬁ "rm;{ﬁ@s after HGF

use as a c aye
SI ghiifior; anid lpsis duffef fvec bddckx extis| vecrd scra@bcs michoséh’grszttemollected and

radi o- Il ed i-C- nti bodi es To
def&fH uﬁ%f @S’prrhé iﬁtmm&t %‘é‘% SHEMBHR Y drantfidwith a BCA
t okl‘t?l f(ﬁ@k"é? endioredohtndiong. ?&DEUS@ 'aﬁs%?lv‘@ %gatsa%ttl-é"ﬂ/let antibody (R&D

Briefly, protein A FlashPlate 96-wel ! nicroplates
( Pef KAR2ED)meny umir es gatapfuat @dtlbwdyh(omﬁng)/@g@h@ht @t 4f@) and after a

Zggﬁt‘ﬁf o it it R0 vl S S ur@ g 2 o8 4upiip from the

Pr @iRidht cdNVByshRQUSANMIBH t@fach WellBf he 96-MRII-piGte. After a 90 minute-
solution in PBS were added to each well. Plates were

t h@ﬁubaml@abtameoato&& plaggst ware weshepr foar tegsdend aprantiephespho-c-Met
g@b?gy gﬁgb%}t 15‘3? f23§81%‘§51a1t2%9£%§ srl@?ne({. gﬁfge\é?lgtagcrﬁéi.onal 1 hour
P| mb%tmrtmdw&dvaﬁhéd‘afiﬁﬁl abbHrERBiosé18P:) was added for 1 hour at
RT and then Luminol substrate was added before evaluation the luminescence with a
Mithras device. Results presented in Figure 6B demonstrated that 11E1, 224Gl11,
223C4 and 227H1 inhibit c-Met phosphorylation by 68, 54, 80 and 65 % respectively
compared to the 5D5 Mab which displayed a weaker inhibition of c-Met
phosphorylation (42 %). In this test, a weak basal effect (less to 20 %) was observed
with the 4 candidate antibodies (Figure 6A). As described in the various examples

presented in this patent, this weak basal effect has no consequences on the activity of



For conpetition assays, binding of [1251]-HGF
(specific activity ~ 2,000 CG/mol) at 200 pMto

wo powiodl4ezed c- Met was neasured in the presencECDEP2008/059026
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varyi ng concentrations of the anti-c-Met nonocl onal
anti bodies HEl, 2243 1, 223C4, 227H or HGF (R&D
Systens) rangi ng fromO0.1 tho521 mMin PBS pH 7. 4.
The plates were incubated at roomtenperature for 6 h,
then counted on a Packard Top Count M cropl ate
Scimtbiodicain etheGauire and iotivasisetsi FiecS I} mitidrag awastrol displayed, in this
de{ erm nr(ﬁ?lcantba 1e sence of 1 mM of HGF. The
Mmool Oh antl%oay G4, which is not directed at
c-Met but specifically recognizes an E. coli protein,
was used as nouse |1 g3 isotype control. Percent of

total skaampled:Dispprempyt ofiradiorabelied BGE hyeantizs-Met antibodies
functi og, Qfetéﬂn%n@hgtﬂgtc BHAL Ly L toeﬁlltl%gﬁ'i'eg Q%I BRNG: dlsplace HGF,

Concentrations of the various in tors req U|red
i NbiinBing éﬂpenmduso\kzergaaed ubli Iﬁ}ﬂieﬂg, b;ot&ﬂ M)thsﬁ@ﬂ)a)te \ﬂéhﬁell microplates

hically f id
COiRFEaM QDS (PGS DA dra SHTMCAS FpEaleel Wb h at room
r a@h@eﬁ%kfﬁefgﬁ: adWﬁl% I@gﬂrﬁblh&ltchMebLFg Kﬁ&ba t&nqs% %IS h cbﬁng protein.

binding to 1 mobilized c-Met, whereas the control
anwaaht;us@@ulobfca hpg/nd deeaEg scHiBRoThindUKS wgrearstded ta gach well. Plates

|(_|E}I’V 1Co 8; lniabag%g@{ rg]%? %%-/ﬁﬁavl%?egtré%&@ o“%ﬂ]t_' |AS|S?[€S were further
[ 1hhtetiGhitiPh 'ﬂl@h '}Qletfzﬁlt'h'l@@ QO lsi ;Zgi‘a'eﬁ in WB"\S/R o 2 1 dt @88 temperature.

val ues of 20 nM M and
r egb@@t\’\i%wwhﬂtmth RB%) afi@ﬂ Q@é@ stgpt er m ned for

e | oahe sPOBSTL S PSSt T IPHPE RGBS ~ 2000

the I C5 erm

VmCﬂﬂlnMﬁatClﬂmpMSt%dlnﬁﬁéMﬁﬁd‘di &l\/ﬂ?d‘ﬂdxz@ mdisurddeinehs presence of varying
anti body 1l El exhibited a higher 1C50 val ue. Exa

| e 5:
| néAnsERTSRNS P thevas oY gsynoneeiongl asibodiss il bB i 7&‘%&%2%4 227H1
t t
I

pl akelcht¢dattrb@m lﬂ@ppe"ratufea[hsbém tifen BBuBed o atPatkard Top Count Microplate

Y5 B AT B S TS £t S e o

CeHbe YBIE EnSigRionaH agt’flbdﬁlgl'g@ beilion & REF AREdNS E-Mt but specifically

i nvasi on assay. Then 500 000 A549 cells were piated in
c h@nogramsanb'ijfsble prC(t@NEwammd asmoQscllgia1BSAypd Controll.

Hepes 0 anber, n th ) )
vt heb et o iBRE neie 1 [HTEF NisRD OE pitRE s iGagpion of ligand
t OcdiRertfEH0R thn( £dnﬁmig @ﬁﬁﬁhsc THaeHitFaAibhOBf I VaHoUk inhib¥tdr8 required to
1 hour incubation |ates at 37Cwith 5 % CO ,

t hishibainde fédﬂ&hﬁféﬂsbmémé tfy $0 &d (Gisohweret dﬁéﬁrmgmmmphlcally from the

rede R R (b TRnBvEl o Tha

addi t i onalexpotted Aén Iddolabélbd HOGF was able to fully displace ['*I]-HGF
binding to immobilized c-Met, whereas the control antibody 9G4 did not show any
HGF blocking activity (Figures 7A and 7B). Monoclonal anti-c-Met antibodies 11E1,
224G11, 223C4 and 227H1 were able to inhibit ['*’I]-HGF binding to immobilized c-
Met, with ICsy values of 20 nM, 3 nM, 2.7 nM and 5.8 nM, respectively. The ICs
values determined for antibodies 224G11, 223C4 and 227H1 were comparable to the

ICso value determined for non radiolabeled HGF, which was comprised between 3 and

5 nM, whereas antibody 11E1 exhibited a higher ICs, value.



CX2. At the end of this incubation tinme, cells that
remai ned on upper surface of the filter were gently

wo e0mMed2M th a cotton swab, cells that m gratedi/EP200$1€59026
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| oner surface of the filter were |ysed, stained with
CyQuant GR dye buffer (Invitrogen) and counted using a
fl uorescence reader Berthold M3hras LB940. All
conditions were tested as triplicates. As expected HG-
i nduced a significant invasion of tunor cells

conpar aEmmpbe 5 Hehiiméorobfsi@ww'@ln By antiie Vet Battbodies

i ntrodu a@@& tﬁosirllﬁl Peg{ % tllge?orﬁ eE%) rI}l{[lP%ﬁ?lG% on the invasion

nmuri ne tFO

W Hrideeks, glsggnc%n@ arte pfafdﬂcin 08 @@&abhaaﬁbdﬂ(a{c BIDch@@datTM Matrigel™
i nvasi on when congared to cells plated without 1gG No
agenpsien eshpawerswie S nBym cdigmglicr hwells witlp Zrm pre o9zcpolycarbonate

a”&e&% ngles V"’A‘?l oadfed Al ?n%eﬁ‘@%@@éng%fé eiaiiren the invasion assay.

npar a |b|t|on of the uced 1 nvasi
Obﬁbem/&(ai) (M)(D |:A5t4|96062|is Medds pldtecaimptiesntiitaxisn bifier (HIMEM rnedlurn 0.1 %

alin by antj - c- Met tlbo stl ates
g& q? Plgnesa oo UabR Helr of ﬁéqhﬁl%qm (i Mpgigel coating
Weélﬁle?tbl/lﬁl BP v&h@lhhtbﬂfe zfﬁt%%r tOMhe Nba liAh Mﬁt |c%n¥@1rt1%tlon10 ug/ml).

grown to high density and a gap was introduced wt
PZBGEpﬂ@@UtEqupmn@éHh@pmgﬁelBﬁ%hVBﬁnﬁﬂ%éih ﬁmluwgnqhmmbmsxwme

oG e < HRB, 2ol P frouh g R e QB STIRBGY of Nith growtn

evakiiahtton&EahR chesbed v dicubRBd Y& seimitibakERbRS a@37°C with 5 %
sextuplicate and 3 i ndependent exgerlnents wer e

pefPar Aedhe pnd ef ﬂHﬁ lwbatmrghmei el \sthet iwmained| ansuppsy surface of the
X&H&l I WS &g}% t ?e ov ﬁx ith g cot 08 oonnsvge?bw%reﬁls %P tn“:f%{%te\c{eto le'e) lower surface

Yolits i'can gration res

c ogpihetfitee kx@ﬁdJIy@echstaﬁﬂbﬁ \glalmydmaﬂt GRelyRi giffer (Ilﬁivgwgen) and counted
9). .The 9G4 irrel evant used as an isotype . contro

i SUSRE Holioraseynest feader Bﬁ%@mMﬁh@ﬁ JBUN. Adk cendiiaeurseryere tested as
anuﬁ%g%%§t effect was observed with the 5D5 when added

al o ut a significant inhibition of cell mgration

i s obseAvedpautdchHGE mdacedi deidyificantpinessorcef ofmdd@ells komparable to

he portjon of th emai ned, open. . The Fa ra n .
of 8 B8° PR RhEA 1y GaRTastices PEERONIE FoRATd S DR The murine
"'OI’gQ}’IGQGQOEnéG&dc%HtaX & isbfype ohBIMNihGS &Qﬁﬁ&%@%ﬂe& on basal or

presence of HG-. observed wth the I sotype control
9GﬂGFHh1éu¢€sdanEllomwhem compai o cellf patcdwiigmowwdgedNo agonist effect

e p OO B3 Tl 220 B30l pra RESGITE i o significan
s egafiech nftard PN ARSI of thd HGFhdG&d il Wad dbservéd widdl the 3 Mabs.
plate in DMEMwi th 10 % FCS and grown for 24 hours

before addition, at the same tine, of
Example 6: Inhibition of wound healing by anti-c-Met antibodies

HGF stimulates motility. To determine whether the anti-HGF antibodies were
able to inhibit migration, NCI-H441 cells were grown to high density and a gap was
introduced with a P200 pipette tip. Cells were then stimulate to migrate across the gap
with HGF (100 ng/ml) in presence or in absence of 11E1. Wells with 11E1 alone were
also evaluated. Each tested condition was evaluated as a sextuplicate and 3 independent
experiments were performed. After an overnight incubation, cells were visualized with
an Axio Vision Camera (objective x4).

HGF induced a significant migration resulting in a complete closure of the gad



HG- (100 ng/m ) and anti bodies to be tested (10
mg/ m ). After 72 hours incubation, colonies were fixed

waeaseaened with 0.2 %crystal violet in netheeDEPRNE059026
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assessed for scattering visually. Each tested

condition was tested as a triplicate and 3 i ndependent

experiments were performed. Addi4%ion of HGF to

SK-HEP-1 cells induced a significant cell scattering

(Figures 10A and 10B). The 9G4 antibody introduced as

nwathmt (yl}fenk%bh(lfléllrel ) wihehert isgleent Iﬁéﬂtlh“@il ag|agnigotype control is
sence. ected the 5D5 ant i

o S BPET RS S AR BB A s Re & P B AR vgg observed with

| N BUSOWNetﬁefdfd@@ hloW@%u’Dab sighivieghtWhiebit % \oels nagdash idbBerved with

HGE  (Fi qmde 10A) . %& Istic effect was observed

nethisharigdy Hn H@Hsem @% By ginsherpnition of thepgan remaipgdgeipea. The Fab
10 [ [ y t

ot Tpaf S LRG0 SAY R0l e Eher MUGHAIGHEY 181 R6itno activity
HC":o-'ftJh’rEl fepghest W@Aobﬂ&dveﬂi@ﬁ))res&camﬁlfﬁ}ﬁ ‘As observed Wlth the isotype control

ey G s T3] 1 0cBIOnSY WORFT MACK Sguone ghgtishits o o full

DVEYA Qnk R inl e %nE Cof Medr i gel (50/50) and |ncubat ed for
30 mn before addition, at the same tinme, of HGF (100

ng/ m) and anti bodies to be tested (10 ng/m ). After 7

days ingubatL‘e tetl | s were assessed for tube
for mat i BARPPLELEISCHUASAY t est ed condition was tested

as a trgRIAER &clheR: RPN/ enSIXPET. | (TRRIISWORS B a 24-well plate
perfornmed. Addition of HGF induced a significant

SKinHEFEM mithel ¢ br ifa® ot g(omingtor 84 hoyrs befase addltlb@,dv tiggpme time, of
nelhtE%d{:\% n(%Zr%l) andI e%’n?fb\éﬁ%s %) I"t])te gﬁ_@?ﬁ)&gmg ’9f ﬁéurs incubation,

presen

5D l@itd W@&yﬁﬁdsdﬂdasyﬁﬂe(ﬁwﬁhm P4 edptal &@Mhﬁtneﬁfah@pind assessed for
al one and no |nh|b|tory ef f ect was observed when 5D5
wascatierds vispally- Herh oy dagridition; wasetesled ias weléipbpaie ped independent

%Jbgﬁﬁents%@%eme%mg 1 added al one and a full
nhi

Itory e ct was denonstrate with both HEl and
223CA i Adpities eoit 1@ thiGFK-HERAr télhl irbluteds iagmighificamt cell scattering

I nhl bl L) g&@ apa lﬁgser Veggy‘\ll @%}gﬁ) te @g’gqﬁgeg{?ﬁ%tly%enpomml is without
an&ffec@ nMetler %mﬂet&qh %?es%ﬁ’ce' SYHIBET AKRxMEGELHE WY antibody displayed a

growth, in a nodel closer to an in vivo situation,
u ﬁgmﬁcatttmgamsg Efifeds | adetcomd e [rihsbi{os§T €edt W@t_myved when 5D5 was

et B T (PRRT R)SE e i SSo2BRa8e Wb win 1181
(m/é&é Q oxzxglnbr whtm@ 1MgHigard PYSMddsd RRhe &R RieRdsiphitiBant inhibitory

FBS heroi ds were initiated by inocul ating 625

ceﬁﬁf@t pﬁthGS%am@pélemaai deransirgied dn pessensmo! S (Fagwss 10A and 10B).
DVEM 1 O % FCS. To prohibit cell adhesion

Example 8: Three-dimensional tubulogenesis assay

SK-HEP-1 cells were seeded at 1.10% cells/well in a 24-well plate in DMEM
with 10 % FCS/Matrigel (50/50) and incubated for 30 min before addition, at the same
time, of HGF (100 ng/ml) and antibodies to be tested (10 ug/ml). After 7 days
incubation, cells were assessed for tube formation visually. Each tested condition was
tested as a triplicate and 3 independent experiments were performed.

Addition of HGF induced a significant SK-HEP-1 tube formation (Figure 11).

The antibody 9G4 introduced as an isotype control was without effect neither alone or



to a substratum the plates were pre-coated with
pol yHEMA in 95 % et hanol and air dried at room

WO eovpeoAELUre. The pl ates were incubated under BCERPZNE059026
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cell culture conditions at 37C, 5 % CO2 in humdified

i ncubators. Purified nonocl onal antibodies (10 ng/m)

wer e added after 3 and 7 days of> spheroid culture. HGF
(400 ng/mM) was added once after 4 days of culture.

Spheroids were kept in culture for at |east 10 days.
Themressperee ﬂlGFgAemchééhénﬁlaﬁ eofikadlylssplayad @rsmgﬁctaheagomst effect

ar ea of phe u3| aut omeasu

B and MRSk olR s R, 4 STRASHT SalBoPth, vihgddgd pyth HGE. No
S phRIn@itid cfiver G/aﬁ‘vbaédﬂ%de@ltﬁolflEQ@QtB@@@ﬂd DDOG11 s #8ne and a full
12A and 12B showed that in presence of 10 % FCS no

st Inkilitery eHcdiansesotssransetewigh beibr! Midsandd X4 B prseence of HGF. A

co nt r ol
CCPBAELS, PR A RERSELah ey O depranngens o)
reduced significantly spher oid growh both in presence
and in absence of HG-. No effect was observed with the

5D5 Fab F?‘QQWB%SPI‘ER‘H%?‘@“TEP“ In vivo activity of
anti - c- 'ﬁ“@tevé\fﬁzgé tﬂé"aﬂlltﬂ@/ &%ﬁ%-mf‘%fbﬁﬁfes @@ﬂﬁlllbnslnxw;rQ turnor growth,

ei ght weeks old athymc mce were housed In sterilized
f i int aemotidquwr tmgesa virmbittagioneld-§ MGt eumdreglodabitamaoodls (ATCC #

ORI PR RS LT Rt SR AT RSB e dcached wit
W-EETA' '\@Id apshspetidear limef Qondpie | taRNEYIHEE, R (DMEM)
sel ected for in vivo eval uations. ce were injected

supntearratdswith it t BRS.0%phsedifls wekhiitiated Ry degeylaging 25 cells into
( :él% 18 Srlperlrlgt%té?cgdn%%tto n?% %la\tt\eeskgllgﬁ%é?ga cﬁ) ?I(féego ipﬁ?h&blt cell adhesion

grta)umumraﬁmm the phitdshweeraliasib® withnpslyHEREA a®5 % cthanol and air
treated twice a week with 1 ng/dose of each anti body
t odiiRd pegeqip. temperafire.e The rdatep Wegtabcubgiedt yer standard cell culture

ob f g
cr ok g . Mo RIR0R L LA ECH LR AR B B lnal antibodis
( POI/ oe/2l) et dddXd witdt B a)(dWed@l’stof spheroicesuihirs. [BGF a(|40@dlg/rnl) was
unmmar in Fg 3 and deno stratedt
%ﬂfd@ OFFE f %‘F dars Qe épgﬁﬁpw 4Rt KPR CYitS gy e@wt 10 days.
! - Mizeio@d | g)%wt-ﬁh %Jak‘srﬁoﬁfor@d 'T)?Iuh{eéédrﬁlgn@lea%é clfq:pﬂejr%lds using
antl body (1gd) 1n panel A denpnstrates that th

obsgomegbuiamodule of mhohsltoncsnftwsresﬁe@l Wascadprqﬁserdethatrezd 8116 spheroids
tion. Exanple 11: In vivo

HG-- t '
chFWiet%%/ﬁlgﬁ‘eggl?ﬁ?agﬁ URhbs in the NC - H441 xenogr aft

nmodel  Figures 12A and 12B showed that in presence of 10 % FCS no stimulation was
observed when HGF was added to the complete medium. As expected the 9G4 isotype
control is without effect on spheroid growth. 11E1 and 223C4 reduced significantly
spheroid growth both in presence and in absence of HGF. No effect was observed with

the 5D5 Fab fragment.

Example 10: In vivo activity of anti-c-Met Mabs in the U§7MG xenograft
model

Six to eight weeks old athymic mice were housed in sterilized filter-topped
cages, maintained in sterile conditions and manipulated according to French and

European guidelines. U87-MG, a glioblastoma cell line, expressing c-Met and autocrine



NCl - H441 is derived frompapillary |ung
adenocar ci noma, expresses high |evels of c-Mt, and

wa@leomneieat es constitutive phosphoryl ati on of BEIVEP2008/059026
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RTK. To determ ne whether this cell |ine expresses

high Ievels of c-Met and is able to produce HGF, both
quantitative RT-PCRs and FACS o ELI SA (Quanti ki ne

HGF, R&D systens) were perfornmed. For quantitative

RT-PCRs, total HGF or cMet transcript expression. o

| efpsl thei Hgansl IHGF,ne@swml@t@séeesede@/ Q}@Eﬁtlpmsatw(@ PR injected

using standard. T echn

¢ b BB il SRR L B o B inaBbigm, gumors were
gefmeadiirdis @@fox[ﬁfl@tb@l 0 Ih@llgp eninfa(3 @BBL@)ld@dldltd esoubs Sf 6 mice with
wer e expressed as normal i zed expression val ues

nefmw blqqemeyrsizeerdreatnd iagesa W@@k rebd wedesq @é%ﬁh gntibody to be
o' regagaph Ix&%%ér%% %d: IR o lel B¢ ?gﬁo(g}'%% gr\%wth rate and body

reverse, -aggactcg gtacccg tga
48yeighn Ghqigod €Turbor- volume was calculated by the formula: © (Pi)/6 X length X
(FAQ& imggttggctacccaactgttgca-(TANRA)-S' (SEQ I D

?g primer/probe sets for HG were forward,

: ??f a?flé; ge::%{lfé% tggttg nt%g vg’er% (S§‘lf'g|§89?m ?gQ% 15 %}‘18 éf%gtroggtéeted that all
5 teétEd\l‘dhtlb@rhést mhiltingigalfighathait gigagirgath( a'fAMRZZ\)MG ce(ISEThe use of a
£ oAl o OF o GRS 0 OB AR AP TGS e @hg e observed in

NOy,y, %)h’lblfl@ﬁl & g%ﬁéallgﬁ%fa%tts J3UFRRNARG AR I duBitioh SEQ | D
No. 54); and pro

catgaagcgaccctctgatgtccca (TANRA) 3 (SEQ I D No. 55).

The the nDc | j.ng protocolco SI L

for o mFrumble UadnBie FERIGE Anf et N B Nyt ﬁg%xenogmft
CYfiodsl at 95C for 15 seconds and 620 for 1 mnute.

MRNA for HGF was found in NCl-H441 (Figure 14) and FEF
| s not N@ﬂ-@r&4é5$ éetbgﬁdgr_qrggaplﬂam@ung-ndeoga‘jp@pmat eupresses high levels

K %f\t/\%ﬁ/lse? an IqE[I‘att con%t t}'}‘[% Iﬁmg?horyb]ﬁ&g ofral\)fe? IRTI& i ne

as a OCI‘I

intr oduv;@detaﬁn@e Rdfeter Vs canhﬁ@bxpréréses lEiEh E’@Blsaff&LMet snd is able to
showed a_significant |evel of

1. BrofaceHBEG i hath giaptéptine RdsPERs @@ti e%ﬁ‘?% qrhELISA (Quanukme HGF;

su f 7 M3 I t R$Ee
anggﬁgégagﬁg 9@%@ |gﬁ§§é TgAqg&/U%g%ydgnnns Eﬁﬁ or cMet
t haansasptexmests&xﬁ N@:}s HhddelL éints vairgnisdeseanby yquantitative PCR using
over expr essed and that this expression was

dr %t%f%ar% d PﬂMaPﬁM @mlqw?a KGher sretdssiptdeyedy worroqumalized to the
n{l ) o gl%%ﬁe %PO%BF{JP gltotélff eleu%lg!: Pq_ ﬂ))t éﬂdnr%ﬁml?sswere expressed as

a negat| cont oget
N&o_rhh%iech@@e@menazeluas (mﬂd@mhmhddl)e const itutivel y

actlvateﬁ cell e abI g oW in epe ntly of ,
ligand TH° piphe, ifé%] i R8 ée‘ﬁ?fe He g%ﬁapmgcafftctcgcttcctg -3

C- (@Q ID No. 47); reverse, 5’-aggactcgtttgtacccgttga-3’ (SEQ ID No. 48); and probe, 5°-
(FAM)-tgcagattggctacccaactgttgca-(TAMRA)-3" (SEQ ID No. 49). The primer/probe
sets for HGF were forward, 5’-aacaatgcctctggttcc-3 (SEQ ID No. 50);
reverse, 5’-cttgtagctgegtectttac-3 (SEQ ID No. 51); and probe, 5’-(FAM)-
ccttcaatagcatgtcaagtggagtga-(TAMRA)-3" (SEQ ID No. 52). The primer/probe sets
for cMet were forward, 5’-cattaaaggagacctcaccatagctaat-3° (SEQ ID No. 53);
reverse, 5’-cctgatcgagaaaccacaacct-3’° (SEQ ID No. 54); and probe, 5’-(FAM)-
catgaagcgaccctctgatgtccca-(TAMRA)-3” (SEQ ID No. 55). The thermocycling protocol



occurred as a consequence of the overexpression of the
receptor. The evaluation of anti-c-net antibodies on
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coul d give sone insights about their potency to inpact

on c-net dinerization. Figure 16 denonstrates that

224d 1, HEl and 227H inhibited significantly in vivo

growt h of NCl-H441 suggesting that in addition to

| i gand dependent inhibition, these antibodies able to

i nénsistedopineeliingtat A°@fer Angiputgpierd 08°¢ dergkl nanutes, followed by 40

i gand- i ndent 1 nhi bi i of c-net. As mentioned

oSO DR RE S eI TP IR | 2t property.

2244 INolhRNAMEr BGHwARr RusdawNCDHAg 1 diFidues 6a) ahd OMGF is not
the 5D5 one arned (QA-5D5) anti-c-Met antibody. .

Exdipatedla Dy Elkehiin NCHR4A] oripsatgptschr-thessf xpggments US7T-MG, a

t hg. [ - Hu L.zat e [ -
GRS a5 ILIRELARLCANR! ok Al s as
s eppsitineecaiirol. TENc2RFECR Mhalysik Bhowed aesigneficant hereDofi@EGF mRNA in

As prelim pary step, .the nucl eotidi c sequence of the
224 & MOvindus %H&é?@&f% oo WP fReiegdRrii fEDsgBHE of UST-MG
S eQYRNCESh PRLAntREtIVEN R T-PORsIGAAPARES analysis Figures 15A and 15B
(http://1mgt.cines.fr).Mirine | &KV3-5*01"and I'&KJ4*01

gederhonsgagd ribs asi axipected dflielé4l cadbnuigificanftlyo®vedkpsbsfal c-Met and

the V.region .and 94.28 % for.the,J region

- oTBEEES Garysion s cizem e e hiehe e ey dlrorged fog UST-MG cells. In
obihd Bgsbrintt@ntthé WICFL7 Bais 1RReRadesitsliRbed @s i hegdive 6ol Taken
the 2243 1VL sequences to | ook for human honol ogi es.

Thiegethat NgiEH sippeass pepmes entosting poiptigiively acimatedicell line able to
tnzglio\evéol%:&%)eenagn% 107fq{(f}€ Iil]ggu? lél‘]%@gl?gg hlg%fd]% %Ilhe%ﬁre]nto ri}m%r@zeation of c-met

I'C sequence O unma

gesdtuibe ag& 0e&Selienos 8Lthelodcledgtdidyoft the rdeeptor. human
candi date for the CDR gr afting, the human germine. )
gene di Skt ay#lHetiamef seEc-MaleARtiRagicr; eh thgé? 2pwaactiwgy of this non

ha ar; T ' L i :
tO& 1 e §Adehtl RBoRUA tdhic§ ¢ t on c-met

se%lhgnce %?I 5%2%61{1 F\ﬁ?véngdé %eﬁg a%l g%lg[d \%\Aﬁt%:? ét%ﬁg humgno ot «me

gedimdrinetiggenes sequences part of the | MGT dat abase.

For optjim zatjon of the sel i on, ali nts hetween . ,

the prot §H'E o derasuecchare 20dabl s eal A7 arig B Esnificandy

hopm) QAW of NCI-H441 suggesting that in addition to ligand dependent inhibition,
these antibodies able to inhibit dimerization are also able to target a ligand-independent
inhibition of c-met. As mentioned above in the specification, with that last property,
224G11, 11E1 and 227H1 are shown to be different from the 5D5 one armed (OA-5D5)
anti-c-Met antibody.

Example 12: Humanization process by CDR-grafting of the antibody
224G11

1 - Humanization of the light chain variable domain

Comparison of the nucleotidic sequence of the 224G11VL with murine germline
genes

As a preliminary step, the nucleotidic sequence of the 224G11 VL was
compared to the murine germline genes sequences part of the IMGT database

(http://imgt.cines. fr).




These two conplenmentary nethods led to the
identification of two possible receiving human V
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al i gnment gives the human | G&KV3- 11*01 germ i ne gene
with a sequence identity of 75.99 % whereas proteic

al i gnment gives the human | GKV4A8 *01 gernline gene
with a sequence identity of 67.30 % It worthnoting
that in both cases, the two cl osest gernline genes and

t he anaMpsiad I6KyPehtdsandHEKI4 0 ¥ gerarine QBOMEs wiiilh acc@shee identity of

l e S, (40 .am.nag_aci ds i 4 1.VL;; 6.am ng acid
el B 860 595k Ot I8 fof cidbefio F et have been
t hiledtifi @i Rdpardihie tie sbtalieaoldeity s GOl b&es ddcidt to directly use the

obtai ned wi th human the human | GKJ3*01 show ng a
seddERde L sarencey taglpok frrdpunpnthomolegitier nunber of

consec uﬁ"hé’s@ élii %Igrg&gg Qlle 1?@%%1631?4(1' 1&1%%&%1 I1 ’)SA k?&l the Vr\\; %ﬁie 9d 17B for the

acid fittin een I'n th nment
huigenel GKJ4*02 gernl i ne gene (sequence identity of

77.14 9% . Thus the |1 GKJ4*02 gernline gepe S _se| ected ]

as recel OVRY e Mecdent G SUGHeRR & ik TG L g fuman germiline
esAlignments are represented in Figures 18A for

the V region and 18B for the J regi on. Humani zed

ver si onlnodrdeewAdertifylthGbest rhutriae qaodidatbifbi thg GPRtgmefting, the human

corgmlingdet MRy ing e RS st Mt R8T Clnag figp searched. To
W {hlis Bd, dBS GlucRBHdic TRGudrck SIf ZOIG 1aSAORES bbéh gl WitRlthe human
trial for a human framework with a shorter CDF%I | engt h

(| @yding gengyispquankes preteitbic WG dathlisgdior opRmizaging h the selection,
(1 4-1*Q1) . | 3-1 1*01 based h ni z vier si pn .
or et BTG oo AR R o P fnotogios.

process consist in linking the selected gernline genes

sequences | GKV3- 11*01 and 1 GKJ4*02 and al so the CDRs )
of the H§sE o2 gomplemontagy, mephods laddquihk ddepfificgiiogeof two possible

gerni.i leni [ iU IO
PrSThPRARRECY SERUARATH, e TyfaR 2HEH 1 0, COR, Rutbvidic lignment
cogives fenburhan 1GE VBwWEIY -getinliee gmmaovithca dsquiched ideatiey of 75.99 %
found different between 2243 1 VL in and the. :
soMBEee PRREn AR Eho? RS (I maprgﬁérl*ﬁ&%m%ﬁ*a@e with
an _qhéﬂééé}a&@ﬁy o056 9. %6&1&@\{1 i i hAdth 8hIREhS WeH cRSest germline

thei'r known participation in VHVL interface, in _
angénge andithredimalysod s¢queGBR sbow ulffencat, CDRe amino@cadiniths (10 amino

o850 SRR N T S o

For the J region, the best homology score was first obtained with human the

human IGKJ3*01 showing a sequence identity of 80 %. But a higher number of
consecutive identical nucleotides and a better amino acid fitting has been found in the
alignment with human IGKJ4*02 germline gene (sequence identity of 77.14 %). Thus
the IGKJ4*02 germline gene was selected as receiving human J region for the murine
11E1 VL CDRs.

Alignments are represented in Figures 18A for the V region and 18B for the J

region.

Humanized version of 224G11 VL

Given the possibility of two receiving human V regions for the murine 224G11



vari abl e domain, three out of the twenty- five
different residues have been identified to be
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residues and nutations into their human counterparts
being murine M39 into human L, H40 into A and R84 into
G These ranked one residues ar—‘é’ shown in Figure 19A
as bol ded residues in the 2243 1 HzlI VL sequence where

they remained murine. O course, the above nentioned
r e¥iLdueBsi t@/%@mmeédveaﬁ@nm@ﬁ thei23f5d dl Vdutomaiat wibebe described. The

COﬁ[# ggr??esg?n(f%tg ral%fnelr eﬂ%rla"ill artnial(l) Samﬁ?v/vv hgg/tltlﬁe ql T ele length

ofs Cco
| daGIKIV3- eﬂ*m@arie b@oﬂ@ﬁﬁﬂh@na@lgdr IR Dlch 8t (NGKVanked).t wo
resi dues, i residues 15 (LfP), 49 (P/LA), 67 (L/R),

68 (E/ A, @(‘(&ﬂéjkohh@eé@umuzy BHSIRACE R2Hat hVLons
coul d ng%? f&@zﬁp% @sg&dtthﬁ ﬂ%g{zgﬁé;n ﬁfo%gs%rd' ﬁgist in 1nk1n% ‘gle selected

enbodi ve ne tlone resi dues
begeugint ughty st@ehed HIEVAAL*01 mhd dGKIt0Masd atwd the CDRs of the

consi . der s preferenti al tions. I n anot her

pr BHERY %ﬁf%ﬁbx it f raf%?vi’or%(ﬁ%ft P36 EmIipe BlCs STRISRESS-

three rg§'déﬂx%%daﬁoﬁ u%eh@AV\@l@tBb'lcfiédVl%sﬂhEJ & gfat 2ﬁ!GIr10VL sequence
aci ds coul d be reconsi der ed he above nenti oned

mucatdspersl i the tiyentydsteeninn chcwis cthal Wweredpurat diffedimt detween 224G11

!t oot B dh/aS 0 Gy G AR WEB2RE: 15 (K V311701 and

W ik piroye mentioned nutations clearly identified. The
nunber under each pmfosed mut ati on corresponds to the
r ank at Rogrrdingstai sbvaiat aritaiewiuch dsethgomknowy) ppgkipation in VH/VL

%%erpa,cé eg ahHgglnbm&gﬁ % Sb% 8 c%l%g' %e %r\n/lﬁloTaQ‘i%d class cthatll%es between

Rurrani zat ox pr ocess consi

I | mlgting ahbehLﬁﬁineﬁdsﬁiﬂleg elbbiliAdogfatic SeHuen Crﬁ$he 3D structure of the
| GKV4-1*01 and 1 GKJ4*02 and al so the CDRs of th

nuyariselexdonagin.hree: it o gher therbnb Y k diftsrent pesiducs éllam pega identified to
gepe éve%ﬁﬂlﬂﬁqltqﬁgtegz A g?‘\r\g)%_ﬁg)gfq ﬁned:drﬁﬂf &effln%g’restlgﬁ Qﬁh d;ﬁlgatlons into

resi dues i nce corresponds to
t weheiryhuinan canmtapass beiag atne\Wdd ® irfte bmclad Lf Hd0 emb A and R84 into G.

bet ween d 1 V domai_n an he se| ect human :

fr h%%ﬁlﬁ@ﬁ war? o akiores G 5%&5%*%125 in the 224G11
ReH@ﬁ‘?U‘quﬁéﬁcé %z\h%feath \)‘Ffe'n{a%{édélﬁur%é‘:h as their known
participation in interface, in antigen binding

or in CDRC@HB@J@MJ&‘@VG nivatianddesiduésdodedsedcdramgebmited but must be

eSS SRR BT, o5t dues 1 ocalzati o of e

With the help of a molecular model, other mutations could be identified. Can be
mentioned the following ranked two residues, i.e. residues 15 (L/P), 49 (P/A), 67 (L/R),
68 (E/A), 93 (P/S) and 99 (V/F) on which mutations could also be envisaged in another
preferred embodiment.

Of course, the above mentioned residues to be eventually tested are not limited
but must be considered as preferential mutations. In another preferred embodiment, all
the sixteen others ranked three residues among the twenty-five different amino acids
could be reconsidered.

All the above mentioned mutations will be tested individually or according
various combinations.

Figure 19A represents the implemented IGKV3-11*01 based humanized



vari abl e domain, four out of the twenty-two different
resi dues have been identified to be eventually

wordoaned27 These four nost i nportant defined r eBCTIERR08/059026
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and nutations into their human counterparts being

murine L4 into human M M9 into L, H40 into A and R84

into G These ranked one residdds are shown in Figure

19B as bol ded residues in the 2243 1 HZ2VL sequence

wher e the{ remai ned nmurine. O course, the above

medd4@iedl vadi thews magtipecd @gtaédnmlearlyoudemtifmdt dtic bumber under each
must be si.dered as ere tlm

hePergﬁed THETA ciﬂrreisp%gg e(? hé S %alci)mél?a§18ulv&8 16)8 done

i denti fb)edIGKmn be1 mulh@ﬁﬁdlzte@eexfsﬁhlo@mmm I amked two
residues, i.e. residues 25 (AJS), 66 (NT), 67 (L/ R,

and 93 7( gllomng,\pﬁe%lqﬁy@ émp@ﬁgza@% pﬁ)cgqss(@nyét in linking the selected

%érﬁ@%ggéngs QDAL Rﬁl%fvﬁrlr*%‘f'oﬁ@bﬁ%ﬁ@(‘)tz d aPs8“t'h§eCDRs of the

nment 1 oned residues t e event ual I y teste
ar Rwuriog 2124@(1 It Vﬁ tbthc frars¢wdiks obthsscderatnagenes eéc@]e&wsl al
nmut at i ons. not her preferred $nbod1nent

fourt eefts &FH’@F ingfigues { Hp-etbic rhed ediu@élda%ﬁgtheh%?“é]ll VL sequence
t V\@dﬁ‘e}é SR tdithd Rﬁ&lﬁ&tm&%@é‘dl&sthﬁpé%l% B8nd different blei[ween 224G11

recon3|dered bove nentioned nutations w
beVLeédenlamdl thic deleicteyl lomaac Gemdivoks dhuinowsFR, i.c. IGKV4-1*01 and
‘ﬁ%éﬂ Figure 19B represents the inplenented
based humani zed 224G 1 VL with above

m:-‘nt | ONREg AL AL foOftTcfal Rafidriaci dRAtASS HRH- kddveh PeR@fation in VH/VL
under eac%proposed mut ati on corresponds to the rank at

\Amntqiifa@m it aptigent bl@dﬂnwor in GBRdgmeture,|the amuwm@i@dwsmha@ges between
T gog?%d%%lan e 1cfu% 1%{:%1 nﬁ E?%r I1 uet I;}n et E% structure of the

I'c Ssequence of

gevadabred @ene Sodsoa of tel tividhtyadno cﬁffeﬂ@nt ﬂeblﬁuésllﬁllve @Ed:tﬂﬂd@ntlﬁed to be
sequence of the 224d 1 VH was conpared to the nurine

ge? YPR{ustly grriesd s e 10sbimposnt dréinpdspidyss ashaatations into their
et TR i g BRI M e, o g o nd R

| diand (Gt fThode @AkADoR6 fesidutherc\bhpegiiorkigws.108 8 balded hesidues in the
D region d, 89. 36 @6 or the J region, respectively,
ha%%‘&belelﬁgf}ﬁ% REIneEdwY ?f@é]éf‘ryo‘ eﬂ’ﬁ“’@ﬁé‘“ﬁﬁ’t@ai ned identity,

it has peefSethdfdvt ondbibREE de¥idbaGo HGestar* ndt Midited but must be

sequences to ook for human honol ogi es.
considered as preferential mutations.

With the help of a molecular model, other mutations could be identified. Can be
mentioned the following ranked two residues, i.e. residues 25 (A/S), 66 (N/T), 67 (L/R),
and 93 (P/S) on which mutations could also be envisaged in another preferred
embodiment.

Of course, the above mentioned residues to be eventually tested are not limited
but must be considered as preferential mutations. In another preferred embodiment, all
the fourteen others ranked three residues among the twenty-two different amino acids
could be reconsidered.

All the above mentioned mutations will be tested individually or according
various combinations.

Figure 19B represents the implemented IGKV4-1*01 based humanized 224G11

VL with above mentioned mutations clearly identified. The number under each



These alignnments are represented in Figures 20A for
the V gene, 20B for the D gene and 20C for the J gene.
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VH wi th human germline genes In order to identify the

best human candi date for the CDR grafting, the human

germ i ne gene displaying the bedt identity with the

224d 1 VH has been searched. To this end, the

nucl eoti di c sequence of 2243 1 VH has been aligned

Wi Plepesed nndaton epercapande tqihgeanksa gruelcessd paitatiopfvitl fhe done.

| MGT dat abase. For optim zation of the selection,

al i gnnents between the proteic sequences were nade to

sear ch florHheiifkioh @Ntead@hes chalhegeblaoneggipl ement ary

methods led to the identification of the sane . .
recei vi RGMAGHEN PG -melppligics sqguerice of dfe td Gihir Ve with murine
22 : (DRs with a sequence identity of 75.00 % at
th%%"lﬂ%ﬁgg%el dic level and 64.30 % at the proteic

level . At 4 praminhnoticpg thhatuckebediD scggeman sf rthetd2@gGll VH was
bel ongs to the CDR3 region in the VH domain. Th

husRIAT4 &t itBnthsr BREES #MDES o8 %q“elk?ﬁf?-ﬁjf’aP} i tﬁa IMGT  database
appiRashot A& ¥pi s of the closest human D-genes is not
usefulT Tn this strategy. Looking for honol ogies for

the J rikygirion IEHVi-d8the IdéNLi4fDt anidoHGIdi2 " 0hegdmnhme genes with a

| GH14*04 .gerni i W th.a sequence jdentity of. o
76°0A8°s MLl o] SRV 2420 GERIATT e WericOR Al HuReAn and 89.36 %
| G460 rebi@e rBlpeBvaE NfivE B¥en Id&ﬁﬁﬁ&ﬁ%gﬁﬂi%ﬂl%%tﬁeﬁned identity, it
recei ving human sequences for the nmurine 2243 1

VHEBREcenAdrgderk e sdiepedy ruspr bsePdel i Y H i sgawances g\ lpel for human
thﬁor}{ol[)g%i onand 21 B for the J region. Humani zed

versioncor 224@ 1 VH The fol | ow ng steps in the

humani zahésenliphRe@s arcCiRPrek&ited th Fighikek RQAt foe eV geh& 0B for the D
germ i ne genes sequences | GHV1-2*02 and | GHJ4*01 and

2 ERRC(RE 2BOHET BF JERBmur i ne 224G 1VH to t he

framewo : 1/ne : : :
dept ot e TR ] SR TP RS SERES oG ERT K s muman germiine
2244des 1 VH sequence correspond to the thirty am no

acids that were found different between 224 1 VH..
domai n dherdehl Keriay g bﬁ%?f*&ﬁlapr%@@@f def t?hﬂ%%ﬁ gFpfting, the human
I %Ml%@ﬁgaﬁglggﬁ th@ﬁgﬁ’i&]ﬁity &EQH@QMHOV,?PH%%E searched. To

criteriae suc hei r known participation In
this end, the nucleotidic sequence of 224G11 VH has been aligned with the human

germline genes sequences part of the IMGT database. For optimization of the selection,
alignments between the proteic sequences were made to search for better homologies.

These two complementary methods led to the identification of the same
receiving human IGHV1-2*02 V sequence for the murine 224G11 VH CDRs with a
sequence identity of 75.00 % at the nucleotidic level and 64.30 % at the proteic level.

It is worthnoting that the D region strictly belongs to the CDR3 region in the VH
domain. The humanization process is based on a « CDR-grafting » approach. Analysis
of the closest human D-genes is not usefull in this strategy.

Looking for homologies for the J region led to the identification of the human
IGHJ4*04 germline gene with a sequence identity of 78.72 %.

Human IGHV1-2*02 V germline gene and human IGHJ4*01 J germline gene

have thus been selected as receiving human sequences for the murine 224G11 VH



interface, in antigen binding or in CDR structure, the
am no acid class changes between nurine and hunman
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structure of the variable domain, four out of the
thirty different residues have been identified to be
eventual | y nutated. These four @bst inportant defined
resi dues and nutations into their human counterparts
being nurine D51 into human E, G5 into W V80 into R
andDK82 into T. These ranked one resi dues are shown in

Fi gure ol ded residues d.n t 224 VH
Cequencalghird® eRE(or SRR tillet 214" 6 e i upg 218 for the s
abgg@nment i oned reS|dues to be tested are not limted
but nust be considered as referentlal mutations. Wth

t he helﬁwwwn%aﬁﬁveewpé? H other nutations could

E)\(IE\D i ?:2?%{1 koqfawuiégte gg{gﬂglgggﬁ&iﬁo%g% égﬂgﬂ% ﬁlalﬁg&gg the selected

( S£Bnlinb gehnks N&que?lﬁes( KVBIVI?B‘OQ Ldﬂ\zlb IGHIM @D §dd E)soothe CDRs of the

whi ch ons, coul al so_be_envi saged i n anot her
pr@ﬁ@ﬁgg%&%% @W%&ﬁ PEHicsg B eSSBS

resi dueggtq {%?ede}hemg'ﬁ?é by, H{%SB(QQe(?rr@suﬁ)% ihi it 2dGRYTVH sequence
nmust be congldered as preferential nutations. In

anairtesporpt tof &rerted“cyeanluom aeds thabmiere eindi difeesh betwieen £24G11 VH

ked th Grihe. di f t an
TSRO i FisC b BBT LA RN orEnd HiBBhel Ronts dEly 2702 and

Mut@Hiens) W |1 be tested individually or according
various conbi nations. Figure 22 represents the
humani zBegedng t01sevsra\bmorliﬁprwbowhn@nthetrnlelmvm emaﬁt@rmtlon in VH/VL

%ﬁl?eirka\ée 1%%1@ 1I f Iblgd ng ?mt ﬁe ; a cpqu "thé r%ﬁlopac?cp Q3K changes between

I O Corr s on

MuUin@tin® Ani ﬁdmablerdiﬂﬁhes loxaivptien b3: th&lusTMieZ & it 3D structure of the
process by CDR- raftlng of the antibody 227H 1 -
HUYR i kaﬂ?@wnofowrr@mquth@ tirtaii Hftorent apidicydyug fpeen identified to be

Vip%ﬁ{daﬁ 'ﬁuﬂéte& %egéjfolu? %'s orc‘tgﬂt“cf‘e[?ﬁl@d 9J51cfu|3§ a&?&h‘[aﬁgﬁs into their

ne ger ne genes a prelimnary ste
nubhreat mimmrpmummmmoﬁné Pé 1 226 Humdh ByaES Sciatop@, é/?jBOtmto R and K82

t he ine ger nes sequences art t he . .
dain&g]i d hesft faﬁ[y?é ? U5eQrg phown 1 r%uﬁf‘eg{zek% gigsidues in the

ansh4d¥447 0 &aﬁé’ﬂcb N BEMEY rafdifbd@mggguence i dentity
of 96.90 % for the V region and 97.29 %for the J

r egi on, Of espeg tho/dioye nivatiendsersiducs to be tested are not limited but must be
considered as preferential mutations.

With the help of a molecular model, other mutations could be identified. Can be
mentioned the following ranked two residues, i.c. residues 25 (T/A), 48 (E/Q), 49 (S/G),
53 (I/M), 76 (A/V), 78 (L/M) and 90 (D/E) on which mutations could also be envisaged
in another preferred embodiment.

Of course, the above mentioned residues to be eventually tested are not limited
but must be considered as preferential mutations. In another preferred embodiment, all
the nineteen others ranked three residues among the thirty different amino acids could
be reconsidered.

All the above mentioned mutations will be tested individually or according
various combinations.

Figure 22 represents the humanized 224G11 VH with above mentioned
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represented in Figures 23A for the V gene and 23B for
the J gene. Conparison of the nucleotidic sequence of
the 227H VL with human germ i f® genes In order to
identify the best human candi date for the CDR
grafting, the human gernline gene displaying the best
i d@ntautlpys oicatty tdeetlfz@g Hiheiuntbgs uides eagle prophsnd. mtetieth perresponds to
en Gl eot of 227H VL has been
uhh l{%al ‘t:at g" ?ﬂsedﬂe ‘genes sequences part
of the II\/GT dat abase For optim zation of the

sel ecti on, nnments between the proteic sequen
wer e m@éamﬂles]%a ARpnanjzation peacessdyol Dij-gxafting efs@letamlbody 227H1

compl et PRG0N Rl fahNGrkEAbAICat i on of two

poss muri ne
227H| VCokpissonNufahe ptidlehitieliad dggoveendf thy Q}EHE Ve ithnmrine germline
| &KV3- 11*01 germine gene with a sequence identity of

74%1°8h wher eas proteic alignnment gives the human

| GKVA-1AQ] Iﬁﬁfrﬂkhﬁﬁst&?% ﬂ‘dc‘ié&tlﬁlcss%aﬁ@fag ®f 'tlfeeﬂhHIVVEfwas compared
64.00 % It worthnoting that in both cases, the t

cI osedic gewnhe nezegehes  @aukst h@qamadeysqmrtseqﬁenimesIMﬂTw database
fer/ nt CDRI .anmino acid |lengths (10 amino acids in
MP—M ho acids in IGKv3-1 [*01; 12 anino

aC' ds i RrukiEKY4KIV304901 marGkIa+d1 ;&eilne gchbewliedtsequence identity of

honol ogy score was first obtained with ghurmn t he %urmn

| GRO0 01 ohoht NG ragisecamdn®e29 denfor ttbe df reg®nggespedifelyy have been
2' 1%1(:)1$‘r11f'1encf'I rf? gﬁrﬂg?ﬁsﬁﬁtﬁne\c{ Ig[qg)t | Cl%s ‘tr;e%%l c?ec%de té glrectly use the

er "am ’been found
al 2yEVL s\éqﬁdﬂcékltﬂﬂdibldﬁ(ﬂéﬁl@@h@ﬁbmgie@e gene (sequence
identity of 75.68 % . Thus the | KJ4*02 %erm i ne
vvas sel Thase@ligamenty éﬁe\FPPF@S%Lﬁﬁialﬁ Figyrey? h Terghe ch&ene "and 23B for the
% 227H VL CDRs. Alignnents are represented in
Figires 24A for the V region and 24B for the J region.
Humani z€dmpe@nisinoif thé n2ddSAdid seduekdevegithe D27 b $Si vt hinyan germline
of two receiving human V regions for the nurine 227H
VLEUBRs, two humani zed versions of the 227H VL domain

11, et e, bl shupr G500 0 O A v hman
(| Swding gen@ displaying the bestddwmitith vaith thegd7HIDRL Hae rhgt:rh searched. To
(I‘%V Le"ﬁcl,*t%' )n'ucleotidic sequence of 227H1 VL has been aligned with the human
germline genes sequences part of the IMGT database. For optimization of the selection,

alignments between the proteic sequences were made to search for better homologies.
These two complementary methods led to the identification of two possible
receiving human V sequences for the murine 227H1 VL CDRs. Nucleotidic alignment
gives the human IGKV3-11*01 germline gene with a sequence identity of 7491 %
whereas proteic alignment gives the human IGKV4-1*01 germline gene with a
sequence identity of 64.00 %. It worthnoting that in both cases, the two closest germline
genes and the analysed sequences show different CDR1 amino acid lengths (10 amino

acids in 227H1 VL; 6 amino acids in IGKV3-11*01; 12 amino acids in IGKV4-1*01).
For the J region, the best homology score was first obtained with human the

human IGKJ3*01 showing a sequence identity of 78.38%. But a higher number of



a) IGKV3-1 1*01 based humani zed version of 227H VL
The followi ng steps in the humani zati on process
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sequences | GKV3- 11*01 and 1 GKJ4*02 and al so the CDRs

of the murine 227H VL to the frameworks of these

germ i ne genes sequences. As deicted in Figure 25A,

t he bol ded residues in the 227H VL sequence

corresponds to the twenty- six amno acids that were

f oendeatitive edenticalyatclgetides2ariH bytter dotied acidrfdtingbas been found in the

| d, h f 0
> ral ey MBS 62 bR dofinge! M o Vb %00, Thus

t higle TGKIQ¥ODR g@hﬂin@igéﬁé wap stloct¥iaykedeNigt hi@ben J irdzion for the murine

antyﬁfn bi nding or in CDR structure, the amno acid
Sbetmeen murine and human resi dues,

l'ocal i Zﬂhgﬁﬂelﬁg a}eh]%})fegéﬂtg(%" F&t Légel4%chﬁ‘ttfléJQ/t férg?onoéndtﬂﬁi- for the J

vari abl e domai n ee ou t went

di fegment resi dues have been identified to be

eventual ]y nutated. T e ree nost inportant defined

r esi dueSVEAHZ Y%EW6H25$ﬂ?%PF%e|r human counterparts

ge' ng n@fdeﬂ@hélggssi‘tﬂﬁ m%nrel:ew{ﬂ@%u'nﬁtno\/e‘eéﬂgs B§4hé H{u?me 227H1

These ranke one si dues are " shown in ur e
astoCBBd mhntusszadwwtrhenszm? Hic I—MIH/ILViedmamuemwwlm éescrlbed The
remai ne above

t
R S ha iy Dol Tt Rt SpRROE B $BRETCDR1 length
CONBKAEL- e+ 3, (RE QT8RN alloAtk ADIONEne WO AE Hog.p of

a nol ecul ar node |, other nutations cou

|dentlf@bdKH@Hﬁ]ﬂéohbﬁﬁﬁbn@@n@héV@ﬁmn@ﬁﬂﬁaﬂléﬂked t wo
gssk E;J; he i?tegsggﬂs%ﬁ y ;-namzétl 281{0%}:/%@ hSlSt\,\}ﬁl rg{/'\l)lg the selected

ahilme%e@syls@h@h@sg IGK epMil sy adil MGRIat O and ragfoethic€dDRs of the
odi nent . course, the above nentioned residues to
bemé%%%%ﬁll yltteéliwe@ara%orﬂfépf fheps gaplipggenagsequsaces.

consi deA?‘jde E[) Irﬁl; ﬁ{g%%aF?A b 361d9&'5t65131t ﬁaiﬂothgefﬂH VL sequence

preferred e t he sixteen others ranke

t hewresspasgisdo € tarptyegsit h@irtowendsythiti were dofridedi fedentaltween 227H1 VL
aci ds .coul d be reconsi dere | th abov ment i
mufPBnEdaithq splected dtumpn; gfawwa{}% f’éfurs%n &eordi f@?vs 11%01 and
vajgeusospbi nations. Figure 25A represents the

i mpl enented | GKV3-1 | *01 based humani zed 227H VL with

above nBegdrdingdonseveartal mrmbeamhyaﬂ thent kiidved paffivgpation in VH/VL

?gﬁge%éfle{nd%r Hg%gl? Rﬁgt%g?qeg}?%tﬁc{ tﬁ%%rrgl%%pa%{] cslastsochtarl?gees between
murin¢ and human residues, localization of the residue in the 3D structure of the
variable domain, three out of the twenty-six different residues have been identified to be
eventually mutated. These three most important defined residues and mutations into
their human counterparts being murine 139 into human L, H40 into A and R84 into G.
These ranked one residues are shown in Figure 25A as bolded residues in the 227H]1
HZ1VL sequence where they remained murine.

Of course, the above mentioned residues to be tested are not limited but must be
considered as preferential mutations.

With the help of a molecular model, other mutations could be identified. Can be
mentioned the following ranked two residues, i.e. residues 15 (L/P), 25 (V/A), 49 (P/A),
67 (L/R), 68 (E/A), 93 (P/S) and 99 (S/F) on which mutations could also be envisaged



b) 1&KV4-1 *01 based humani zed version of 227H VL The
follow ng steps in the humani zati on process consist in
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| GKV4-1*01 and | GKJ4*02 and al so the CDRs of the

murine 227H VL to the frameworks of these gerniine

genes sequences. As depicted irP5Figure 25B, the bol ded
residues in the 227H VL sequence corresponds to the

twenty- four am no acids that were found different
beHME@ﬂRQEmﬂﬂﬁvumdmﬁuhﬁﬁand t he sel ected hunman
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ahgyg?hg?ﬁﬁﬁ %)structure of the varlab!e donai n,
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one residues are shown in gure 25B as bol ded

r eN¥iLdweth ibovehenc2Adidd HzEaILons edaaarty: edanthidicd. tTIhleynumber under each
mai ne
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a nol ecul ar nodel, other nutations could be

i dent i f Thaifolloanng etepreint the haenaniretion prasessrepnsianitdinkingthe selected

;ﬁ%&g@ﬁ% i:gelgff gﬁcﬁu CGSU%K%Q 1(*\'{/ Sa}ﬂd ﬁ?ﬁgﬁg!{ng)aIb(g lesg I‘tlheR)CDRs of the

ch nutatlons Cco

eniiusiag ee7H DVM@ttllitﬁfrarﬁéx%ﬁB b€ theSTRathliAE BbndSlse ARUESE,
t he above nenti oned residues to be eventualnﬁ t est ed
12

are not Apidepicdl BuFigwis £5Be theohelded resddugs iprtae e2dhtli ¥I- sequence
w&&{ésﬁ&ﬁts tb Qh@ﬂ)%tﬁ? go&ra?ﬁlﬁcg meqgérg%gﬁnd ?lyeretnp Between 227HI

si xteeh others ran three residues anon
t Wit Yorhaio ahidf tﬂlersekebtedmumnaﬁmhswoﬂasl(cﬂhinmn FR, i.c. IGKV4-1*01 and
reﬁggi%gg{ed Al the above nentioned nutatlonS\MII

i ndi vidual l'y or accordi ng vari ous

combi nagk %{ﬂémg ROy Braf Rt & BRT ﬁl%ﬁ NfsS teekAdi SRR BHon in VH/VL
| GKV4- | * based humani zed 227H VL wi th above

memtdrGedn rotigen wnding loe ar CHR simwturé i thelamifoeacrietbssrchanges between
under. eacgégro osed, nmutati.on cor I.e:

at "WHPE B fespdugs, [Realfzagion” § nﬁg orgsqgue in t’dllqee 3bastructure of the

variable domain, four out of the twenty-four different residues have been identified to
be eventually mutated. These four most important defined residues and mutations into
their human counterparts being murine L4 into human M, 139 into L, H40 into A and
R84 into G. These ranked one residues are shown in Figure 25B as bolded residues in
the 227H1 HZ2VL sequence where they remained murine.

Of course, the above mentioned residues to be tested are not limited but must be
considered as preferential mutations.

With the help of a molecular model, other mutations could be identified. Can be
mentioned the following ranked two residues, i.e. residues 25 (V/S), 66 (N/T), 67 (L/R),
and 93 (P/S) on which mutations could also be envisaged in another preferred

embodiment.



Il - Humani zation of the heavy chain variabl e domain

Conparison of the nucleotidic sequence of the 227H VH
wowdob/oo4e’ ne germl i ne genes As a prelimnary SPEPEP100&059026

nucl eotidic sequence of the 227H VH was conpared to

the nurine germ i ne genes sequences part of the I MGT

dat abase (http ://ingt. ciiies.r). Mirine

| GHV1- 18* (1, | GHD1- 1* 02 and | GHJ2* 01 gernline genes

with a sequence identity of 92.70 % for the V region,

63 63 98 epurshdhdabavgiraentiongd ocbidegs ¢ boevanieally tﬁfé@dr g, not limited

ecti hav bee i dentified rdln

on bt OF SRS oF PRk Rl IEARAT G MR cpgtiment. a
t hihe 224tEdn Mﬂeﬁ;e@,ﬂl@d&pﬁ?ﬁed fsidaekamohg Iﬂhmﬁﬁbdﬁyaﬁ% dgfesnt amino acids
These alignnents are represented in Figures 26A for
th@)lﬂﬂbeﬁéon&@e‘i or the D gene and 26C for the J gene.

5 Corrpar ' ﬁﬁnthgfabtoog ity oﬁ@& nﬂlt&tlo?h QURNGE. tggtec{ hr?dl%%ﬁ&ﬂy yH according

wi th human germ 1 ne genes In or er to yt e

besztndmslmmbmandmwate for the CDR grafting, the hurran

germ i ne. gene_di spl ayi t he best
5240 1FgHNLS B@é?ﬁegtéég% faal GWBte@H%é( ‘Lé%%eed humanized 227H]

n ugte Qlithd b Govee ARG Ee O fmAA ik M@rﬂaﬁd&%d a |T'h9 nﬁt@nﬁ\ért fnder cach
the human gernline genes sequences part of
dap@basd milthigor @uesyindy tmt]mamkl @Eillich @fld)ﬁlutatlsve crub e elone.

. ".O.l.‘ identity

10 of 72.9 ' : ot thnoti ng t hat
the Dr @Qﬁnﬁ&‘mﬁ}nrdﬁ"?ﬁé Hu&@dt%@qb@z&@t%]—[ﬁgmtﬁ Rurine germline
the VH donai n e humani zation process is based on a
" QRS grafting appr oach. Anal ysi sof the cl osest
Pg?aﬂorl?-o?% ?ghrm% s‘ti??é?lbeftyuc eo(lt)lﬁlcl se%uein%é ﬁ%%g}hﬁ-ﬁ\%%@g compared
| dent tiel clalhha@ Qlerthlige hlgm | GGadidRd grftm bhe tigeNn8MIGT  database
vvlth a sequence Identity of 78.72 % Human | GHV1-2*02

P wé)-and human 1 GHI4*01 J germ i ne gene
have th k [ femRo$e :
nave (e REtiselSgee Rpsprachy L IATPR 07 CEURIGE Senes with o
r emqesr&ntiéﬂltityl oF9U0¢s f@7heNOregdidre 69.G3eki fon thanid r2gi8n and 91.48 %

e J region. For optimsatjon.of the selecti
ﬁgehJ 581011 Ierasgeﬁtnf }gfv% b@%h%d&n‘rgﬁg% R{r@&gﬁng the olbtamed identity, it
has been decided to directly use the 227H1 VH sequences to look for human

20  homologies.
These alignments are represented in Figures 26A for the V gene, 26B for the D
gene and 26C for the J gene.
Comparison of the nucleotidic sequence of the 227HI VH with human germline
genes
25 In order to identify the best human candidate for the CDR grafting, the human
germline gene displaying the best identity with the 224G11 VH has been searched. To
this end, the nucleotidic sequence of 227H1 VH has been aligned with the human
germline genes sequences part of the IMGT database. The receiving human IGHVI1-
2*02 V sequence for the murine 224G11 VH CDRs with a sequence identity of 72.92 %
30  was thus identified.
It is worthnoting that the D region strictly belongs to the CDR3 region in the VH

domain. The humanization process is based on a « CDR-grafting » approach. Analysis



al i gnnents between the proteic sequences in order to
help himin the choice. Humani zed version of 227H VH
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consist in linking the selected germine genes

sequences | GHV1-2*02 and |1 GHJ4*01 and al so the CDRs of

the murine 227H VH to the fraréworks of these

germ i ne genes sequences. As depicted in Figure 28,

the bol ded residues in the 227H1 VH sequence

copirthe plonest humam B-gdmies tsynof werfallimibissstiatbsyt hat wer e

Lo, LR REEER 37 LR A0 fesigpor e human
anmGH 3494 50 lincRegakaihngschGerke Vdhaty 18 Brdae such as

their known particiPation in VWVL interface, in )

ant i genHBMARIIRE\O-2TR ¥omrading geng and fin@an 4OoRI4 3 § germline gene

cl ARS fF{lANGASel &%%@f@c%@%%ﬁnﬁﬂgﬁ(ﬁ%g@gﬁ;ﬁﬁ%%ﬁﬁre 227H] VH CDRs.

| ocal'i zation o e residde In ructure of the

var i abl aligomedts arcStepradeitedin FigardsHI7TA sorttivd Vdickfcar @t 27B for the J
resi dues have been identified to be eventually

mut&t%¥d. These six nost inportant defined residues and

nut at i opg: biRishRRI b HATRNLCEOHMLE R SRiIIPEINIhdH i d3BId also make
L39 into human M NO into H L55 into W T66 into N
V8aignmentsPeametnKBE piottio schuciidee sreordantodttlphien mebé duase.

are sho in Figure 2 ed residues in the 227H

HZVH se ﬁ@ﬁ%%aaﬁ%wgn€Eé§ﬁ7€2§?ned muri ne. Of course,

the aboyg. PRRWIRNSEPY BSIhE URBahDaleh PREERLALS MOinking the selected
limted but nust be considered as preferentia

nugamlioasgenyy shquehecsh Kb Vaf2*42 naside aH3*Odoaral alspttherCDRs of the
nmut at.i kdentifie n . ment ioned the
R T L S S

49 (T/ Ghs &Bictdd M Fighc (2B Yhc doticdBrebididd i0mhaR T VH sequence
mut ati ons. coul d al so be envi saged in another preferred
entRSERSARIKY to the thiintye amineagidhibat et foypd diffesent gbeeen27H1 VH

bed&ﬁ%ﬂt yrgi liife ts@%%t%g ﬁﬁtﬁarr FHarhdwlrke qumaﬁu FR, B® 1GHV1-2%02 and
consi dered as preferential mutations. [n another
pr BE5léf4*@d). enbodi nent, all the twenty-one ot hers ranked

t hree resi dyes anon he thirty different am no. acids .
coul o bESHELBRSPIHER! CRIGAE A by Eto R gh@gricPation in VEIVL

MUE 8 FR0 Sin WhiiberPGindiRg of th COR MhAHAL | tHe hifdCRRY 8hR%hanges between
vari ous conbi hations.” Figure 28 represents the

humaring edd 2R7n ¥asiducs, hloegmasomentthoreddwruinatlicodP structure of the

%?%{ra:bgencliocdgﬁ?ﬂ%ﬂe%% gﬂagg {}1% tFﬁ&l-)tSv&n(E@fg%%t ?easf:cﬂle? [13\%05':’@%91 identified to be
eventually mutated. These six most important defined residues and mutations into their
human counterparts being murine .39 into human M, N40 into H, L55 into W, T66 into
N, V80 into R and K82 into T. These ranked one residues are shown in Figure 28 as
bolded residues in the 227H1 HZVH sequence where they remained murine.

Of course, the above mentioned residues to be tested are not limited but must be
considered as preferential mutations.

With the help of a molecular model, other mutations could be identified. Can be
mentioned the following ranked two residues, i.e. residues 48 (K/Q), 49 (T/G), 53 (I/M),
76 (A/V) and 78 (L/M) on which mutations could also be envisaged in another preferred
embodiment.

Of course, the above mentioned residues to be eventually tested are not limited



whi ch said nutation will be done. Exanple 14:
Humani zati on process by CDR-grafting of the anti body

WQ@2894001427 Humani zation of the |ight chain varPebER2008/059026
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domai n Conpari son of the nucleotidic sequence of the

223C4 VL with murine germine genes As a prelimnary

step, the nucleotidic sequence @ the 223C4 VL was

conpared to the nurine gern1|ne genes sequences part

of the | MGT database (htip ://ingt.cines. fr) . Mirine

| G rnusd Geonsiderad Iaeﬂns,fer@ntlaé @nuhtione. @em@éhmptferfe@ed embodiment, all
32 ugr\}v(%%fp}-gneenétlhe% rank? ’thq’g'? Z%sfl & Itcgqn)% thﬁ gt\i}lérpybgl%fderent amino acids

reg

i desifld bé edondReégad.di ng t he obtalned identity, it has
been deC|ded to directly use the 223C4 VL sequences t
| ook f oftllnthaeabone rarmsignies mutréans will farrevied ingieidually or according

repl§§§@5§gl Hmﬁ;gures 29A for the V gene and 29B for
npari son of the nucleotidic sequence of

t he 223%@6.28/\1!6{)1‘&:5&111“’61& hyeranized €2 gd h&H ivithabdes mientioned mutations
identify th t human c ndi e for the CDR
gr &Ft @enteﬁ%P ﬁf»ﬁ&ﬁma@w °h @a%em%pwé BIUERfIoRgOrRgpopds fo the rank at
| d@,ﬁ{chtsxld%ﬁtgtlgmlﬂzg@%ew has been searched. To this
end, the nucleotidic sequence of 223C4 VL has been
allgned with the hunman germ i ne genes sequences part
of the LMGT dat se. .Human | GKVI - * 0 1.and .
o ol trmpfi 4 SRR prosesy EhRsErSGRE bt pregmtiboay 2234
78. 49 % f guimhAiatibd &8hONgRHaB LaBBbI¥dbkint he J regi on,
respectlvely have been rdentified. The gernline genes

- NComp@yisprafith h@cl&pndecgirewewwﬂﬂ@@g G VE ovitht erige germline
re I on have thus been selected as receiving human
se%uences for the nurine 223C4VL CDRs. Alignnments are
r epr esens agrélinhbgwias tRGdatididrqyerce of et 23¢43@B was compared
for the J region. For optimnmisation of the sel ection,
t he® nﬁﬁ’ SRR d SeAmbibe  &EReSc obAIHCRACS 0 N#lkeOhl iignnEMGT  database
ei c sequences in order to help himin
ani zed version of 223C4 VL The foll owi ng
steps i Muhlne 16KVl aind dGEJ2 361 geonlincs genien whihnk sevgience identity

t he
of 8862 % fgr the V region and 94.59 % for the J region, respectively, have been
identified. Regarding the obtained identity, it has been decided to directly use the 223C4

VL sequences to look for human homologies.

These alignments are represented in Figures 29A for the V gene and 29B for the
J gene.

Comparison of the nucleotidic sequence of the 223C4 VL with human germline
genes

In order to identify the best human candidate for the CDR grafting, the human
germline gene displaying the best identity with the 223C4 VL has been searched. To
this end, the nucleotidic sequence of 223C4 VL has been aligned with the human
germline genes sequences part of the IMGT database.

Human IGKV1-NL1*01 and IGKJ2*01 germline genes with a sequence identity
of 78.49 % for the V region and 81.08 % for the J region, respectively, have been
identified. The germline genes IGKV1-NL1*01 for the V region and IGKJ2*01 for the

J region have thus been selected as receiving human sequences for the murine 223C4



germ i ne genes sequences | GKVI -NLI *01 and | GJ2*01
and also the CDRs of the nurine 223C4 VL to the

wo eanmomaeks of these germ i ne genes sequences.P@L/EPINNE059026
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stage of the process, a nol ecul ar nodel of the 223C4

murine Fv domains coul d be devel oped and useful in the

choi ce of the murine residues t@® be conserved due to

their roles in the nmaintenance of the

t hree-di nensi onal structure of the nolecule or in the
anVLddARsi nding site and function. Mre particularly,

9 residyes to be event ual t at have, been .

Caenti ¢ faa P SRR R FRLBLGDAR OO, Baiqn,md 308 for the J
CDRgmmchors or structure will be tested. Such residus

are residu 66 (R/N and residu 68 (FW. In a second

step, rBe erfmisstnssealtheoselestionnthe may slided we ihe g coplgyalso make

Al TMPRAGR: Bighde rohhlgocS &g R Ry ofhigy.
92 ( S/ NHumidhized vdarsioa of P23@H BL ep, residus involved in

structure/fq] ding of variable domain could al so be.
Th ﬁ’gl@@’“ilé’e%tia%@sthﬁ MABEAHRN REPCEE) QPSS pdkingythe selected

mut at ed.

9 S%e(rﬁ){h@t -oefds GRUERRs 1ERE 12ROV €0 MBRd T6RES-( 185 Eé'ﬁ% gﬁb B®Rs of the

tested are not limtated but nust be consi dere

prefigned23G Vinio shd fomsewatks hf thhee greinpno geres seduencdsar

ot | ore T HEET 1 PO RPRG or b Qedula” Fedel ot 2Ok grine Fy domains
( Stold bd devkef®Ped ahd ubddiBh, thd 8hdib¥ d9 the urf{de/rMidu®8o be conserved due
(T/'S), 90 (T/K), 100 (PJG and 101 (T/S), on which

mutedh¢io releciodhel mainsenabec einthe sgedinansignat syaietu eff be medecule or in
te(g&% gaglrgig%% anﬁlgl%%lPes alg(f ?%n?gélgﬁgMﬁgg §9rtfplilltaﬁt ,I gnﬁ_%sia\ﬁ ls! to Se. eventually

arltous-c I nati on

Fi glutagedhale be@r @seifisl. t he humani zed 223C4 VL with
above nmentioned nutations clearly identified. The

nunber lind8pst sgenrepidepoisuelvadimthcdrDR sinelasp shstsuatigetrd be tested.
e . . Y =peT
r agi1aks it £0 r?s?c%lﬂ%@ﬁie/gébﬁilhe\éﬂdh 68%% ne

Humani zati on o al n varl abl e domai n
Conpar i boa stortdnetepucsielos icdpascd etquseiaat, odndt e skh3B4at Midy involve

ith nmurine. gern}ine gene a prelimnar en,
wu’é’i‘r@%?%l%’@“geﬁmalﬁlé% D3R e TBSC VRGeS 483%2%& 51 15 00 D),

t heg ?I/Q)ragdggr(gﬁ;\})n.e genes sequences part of the I MGT
dat abase (http ://inmgt. ciiies.fr).

Then, in a third step, residus involved in structure/folding of variable domain
could also be mutated. These residues are residu 46 (P/Q) and residu 96 (P/S).

Of course, the above mentioned residus to be tested are not limitated but must be
considered as preferential mutations.

With the help of a molecular model, other mutations could be identified. Can be
mentionned the following residues, i.e. residues 9 (S/A), 13 (A/V), 17 (D/E), 18 (R/T),
54 (L/V), 88 (T/S), 90 (T/K), 100 (A/G) and 101 (T/S), on which mutations could also
be envisaged in another preferred embodiment.

All the above mentioned mutations will be tested individually or according
various combinations.

Figure 31 represents the humanized 223C4 VL with above mentioned mutations
clearly identified. The number under each proposed mutation corresponds to the rank at

which said mutation will be done.



Mirine | GHV1-18*0Ol1, | GHD6-3*01 and | GHJ4*01 germine
genes wth a sequence identity of 98.95 %for the V

WO egwoor4272. 72 % for the D region and 98.1 1 %EDEP10h&059026
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J region, respectively, have been identified.

Regardi ng the obtained identity, it has been deci ded
to directly use the 223C4 VH selfuences to | ook for
human honol ogi es. These alignnents are represented in
Flgures 32A for the V gene 32B for the D gene and 32C
for thellt HuspanizaGone savhehaimparrabld damdinii ¢ sequence

of the 223C4 .VH erntlne n - rd
i dent i féa’(lﬁ‘é”sooe “\xy f%%%cz"?g tegﬁf”ecefoé?’?et %%dég’é'g Wifi mifine germiine
gr @diek ng, the human germ ine gene displaying the best

|dent|t nnth t he 223C4 VH has been searched. To this
end, S AUETIEBINAI Stens hpBITsRtigic spgunge vhthsas 36derH was compared

o *O?EEQ. G s BERCY | DR R D PR T database

andanhﬂﬁtﬁﬁag@}ntlne genes wWith a sequence |dent|ty

of 76.38 % for th % for t g on

and 77. Xprigs ¢IGH Yﬁégﬁ(glp 3&?%96 3 Qgtf’é‘ét t(&ét‘g/%?h GBI e dpnes with o
' d?é&héﬁdquentl-{ %f 9@’931%'?& @ENE e i S M2 17225, 0R ftH%rDtrQQm\/ and 98.11 %
regi on and 1 for the J region have thus been

sefoecth@@l r%OH,ecmevul‘negy Hunabese glsehiied Recgardlﬁgthwmhtmeed identity, it

S5 bron, faoaeq dyi SRTRESRE e PRREE PR Rigellng S5 for human

thﬁbﬂob gion. For optlntsatlon of the selection, the
man skilled in the art could al so nmake allgnnents
bet weenTh¢se abg@memt@ ageignesnesed imFigrige B2 toondiepV teensi3aB for the D
th mwa%d%?ﬁi#% d versi on of 223C4 VH The fol | ow ng
e zatlon process consi st in Iinking
t he sel e*aﬁ@&zlngﬁzroﬂth@mgan@ﬁc SeaeeRCFshd FNCAVES2h ninvban germline
| GHJ6*01 and al so the CDRs of the murine 223C4 VHto
t hee¥f amewor ks of these gerntine genes sequences. At
this st t I -
22504 g (o, AEARARE DR ibofiR SEMUAL BERRCOR . the human
i ngdrimdine lpehe dlspfaytdgethm]bestnder[tﬁg Iw:ltlethem%@é ‘éHriﬁie rbee searched. To

to their roles in the I nt.enap of .th
S B RANIS OLETGR Slot2 X Mo Vo bt P afiened wih the human
angérﬁﬁﬁe %bﬁ@'s@@leﬁbésepam HhUDGETa € particularly,
residues to be eventually mnmutated have been
[ dent i f Heohan IGHV1-2*02, IGHD1-26*01 and IGHJ6*01 germline genes with a

sequence identity of 76.38 % for the V region, 75.00 % for the D region and 77.41 %

for the J region, respectively, have been identified. The germline genes IGHV1-2*02 for
the V region and IGHJ6*01 for the J region have thus been selected as receiving human
sequences for the murine 223C4 VH CDRs.

Alignments are represented in Figures 33A for the V region, 33B for the D
region and 33C for the J region.

For optimisation of the selection, the man skilled in the art could also make
alignments between the proteic sequences in order to help him in the choice.

Humanized version of 223C4 VH

The following steps in the humanization process consist in linking the selected
germline genes sequences IGHV1-2*02 and IGHJ6*01 and also the CDRs of the

murine 223C4 VH to the frameworks of these germline genes sequences.



In a first step, residues involved in the CDR anchors
or structure will be tested. Such residues are

wo ewpders? 40 (H D), 45 (A/S), 55 (WD), 66 (NPQT/APZHOST59026
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(Y F). In a second step, residues exposed to sol vant,

and as such that may involve inmunogenicity, wll also

be tested. These are residues 171(Q’E) 3 (QL), 5

(MQ, 48 (QW and 80 (R'V). Then, in a third step,

resi dues involved in structure/foldlng of variable

domai n Abmmst@ges@f thepivgesst eaholerhbas @0§¢1e0frtb@ Rmié%mgnne Fv domains

Q P) 4
ab%Q})Id R%ﬁ%\lgegﬁaeg ang éllséat}si(s in th 901 S gf tha Ly rln 8%18]11653['? g tcgtaserved due
buto thiEis toleeinahd ﬁiadﬁmdcea@f thE ﬁfr@é aﬁﬁdnaionmgt@ttu@mf th¥idlecule or in
the help of a nolecul ar nopdel, other nutations could

bethecatigen bdinecyic ¥W frestiobiMes Rasdacuyly, i iggdues to be eventually

12 (V/IL 21 (VI 43 (RfFK
49&2‘%&%13“558?"1\}1‘1?‘?{1 6 (A I\I)( , o (Q K) ( 5 (R K) ( g
( VI A), ThBa (it kiep, BRid(184nyol84d (d (h8)CDR2n¢sirRpr stBd:ture will be tested.

al §160h6851§’r‘ﬁ(?5‘/§%56é u%‘?%ﬂ%g% E45 Wg? %k%ﬁ%ﬁé%wﬂ

the aboyge, eAidOREs AULAL ng%sé’éi td s@1€adte84EYs such that may involve
i ndi vidually or accordi ng various conbinations. Figure

34immprazseicity, whealsotranéstall TA2SCHe Vesidwashl @dy.e3 (Q/L), 5 (V/Q), 48
mept i ane ions clearly identified. The nunber
@Pﬂé’é‘gﬁwmsed mut ati on corresponds to the rank
at whi ciphggiisl affﬁﬁ@tsteﬁnre\éddhbs RRofRA8n sgﬁétﬁfféyfﬁldl of variable domain
Anti -t unor act|V|tT)é/1hof the nurine 224QG one or

coeriildhaldo 1 orutatede Thiseese mr@seaﬁw)a&w&a%q%l?}@@r% (P/H).
on the @%{qu ovg eg{l etd rl\lcfldusFHAb gerEDare 2189 ﬁmltateg but must be

Success érmt erapeuti ¢ appro ned

oncdrRRlefedl ds prferehfd pRRSEordsO apopt otl c i nducers and t he
bal ance_bet ween pro- and anti - apogt oti c pat hwa 3/
wi t hi n Wi the bplp ofgenglesilaicnpded. athragpptatipns qould be identified. Can be

acﬁfe%{@&q%‘éd %e%?lo@zn;fgct%glhuecsu{ Vi vl ias (gﬁgjé‘ Szﬁ ggwg%t Q‘QK) 49 (G/S),

malnly resu roman | NCrease ex
an53 (SIFOPER AN )BIR-(RVENT SBE/KY, 76 6Vei)n 7aSMIL), 82 (T/K), 84 (I/S), 92

g Pl 3- K- i ated signaling which in tyrn . :
oy RO e%rﬁ%&)&ﬁl@gég’r@b “gﬁabm%t@nﬁ e%ﬁa&se%@)enwsaged in
Ingfoepe,rplrgfeﬂr@d&%&ﬁfngﬁbl e that the HG-/ c-Met system
with its marked regulatory effect on apoptotic process
can al salli thﬁlabencemttﬂ’mencmelmmlwﬂk/bt:ycesiéd aahednally or according
ceIIs Thi %/ ot hesis as been tested with
NaVA W GRPPIationS, e ‘et ed chent her apeut i ¢ agent used

for | ungiggantefeptd@at RMunfaHdRl 223C4 VH with above mentioned mutations
clearly identified. The number under each proposed mutation corresponds to the rank at

which said mutation will be done.

Example 15: Anti-tumor activity of the murine 224G11 MADb alone or
combined with the chemotherapeutic agent Navelbine® on the established
xenograft NCI-H441 tumor model

Successful chemotherapeutic approaches depend in part on the cellular response
to apoptotic inducers and the balance between pro- and anti-apoptotic pathways within
the cell. The protective effect of the activated c-Met on cell survival has been

documented. It mainly results from an increase expression of the anti-apoptotic Bel-xl1



et al, Crit.Rev.OncoLHematol. 2001, 40:251-263; Curran
et al, Drugs Aging. 2002, 19:695-697). The xenograft

woOslowdAa1l7 NSCLC nodel was used as it has been PCT/EP2008/059026
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previously described that this cell line is sensitive

to both Navel bi ne (Kraus-Berthier et al., din.Cancer

Res., 2000; 6:297-304) and ther&py targeting c- Met

(Zou H T. et al., Cancer Res. 2007, 67: 4408-4417).

Briefly, NCl-H441 cells from ATCC were routinely

cutnduBeld? protepp almeeqmmm Plﬁﬁ%@wchﬁl@neﬂ%g which in turn inhibit

L- 4. ut.ani.ne. wer e, s ttvvo a

eri S Rl "By Rl 0 LR 3 imuigpte e the
gr BURG-MEe Rysieinl woh iNChmatidd lregelalosy \WEfcet €M ahaptbeel prdtess can also
PBS to 7 weeks old Swi.ss nude mce. Three days after

i nigflapraat the rehemenssy Ve @f pigsiFelts. s aﬁp%hw e been tested with
di Nhg&%flb@t 9 m%rl&%&@%n%fthe@a @mg a ntt I&F d;!aﬁcérqgggnent (Aapro

si ze ce were treate ose O
Nyerodl., 24R evl. Oncal $enand. 20ME) 40v35¢ €263, ‘Ahleﬂan eft@zli fBugs Aging. 2002,

da@*?%é“ S T o R RSB pre I E0 UE2 as boen
ﬁ’revioﬁbl Qitebc‘?ﬂ)%d at A0S iR 15856@{158 tPPotH @Ya%e@me]([?(ral;sgBerthler et

post - cel ? i njection. For conbined therapy wth
222CIIGC1m1 @mteNavel BOGe (6r297-3He andsharapyp tugetisg weket (Zou H. T. et al,,

adpi ni ster epar I In this experience the 2

{%‘Zﬁﬁﬁg‘ﬁ %@PZ» @aé%égdeﬁei r optimal dosage. Tunor
vol ume BESIIVEREWHRG | tMIS Erin WEPERCaRErcCaLGRIR@MURY TNRPMI 1640
formul a: p/6 X length X wwdth X height. Figure 35

demggiany, 40 &6 FORand A24d-Glutimings Celf wetcentit twp days before engraftment

Naveah%; nhe& ')vere 1% xggﬁaeint% ﬁﬁ]a%se o8 C%%O\gglﬂg:eﬁ ﬁgﬁ nﬁ H]CI -H441 cells were

t hega@yedwas PBSSQY ¥ edlcalk tdld SWIRd atige M 6@ Thregrdegs ia@BS implantation,
observed for 3 out of 6 mce at day. 63. Exanple 16:
c- WBIOTS (YHIT® | PeAsyrednanhiginee iede sle%ie‘édlaFOt |4o Arougs jqfs6 mice with

e cﬁa‘ﬁ#aré‘tﬁé etuhl'ar the rl\q&lél @LLe0 ea’quq a&/iﬂ?t So ﬁg"&Bge of 2 mg of

unctions, activation of c- has a
[ nﬁl4(&:ﬂt/mduserantiuhm tvanga G@eheﬁar 43 dEysjcwl’mel ingg ofcaltibedy/mouse. The

ex c- Met and HGF stinul ates endot helial cell
%@%ﬁfﬁb NP8 8RS R dSAPES qop%rgﬂa( Nakanmura Y. et al.

Bloche
Bussol F}#gﬁéﬂ@?@ zwas%q%n b@m%m&%%i%%%élgg?mgﬁg 84 days >, 12,19

Theost-eolt aijecion. Fegedrbinedh tlmfapgr\mh bothi W&hhloandahi@ivelbm@ the two

e Bt et S U PRSI Iy Ty ReSfgh et on ppounds were

3DugeaRk ket optiatid abhigh | AlmdriRRemé Wa¥ intdaQurbdesied a Fvdvk afl calculated
al ., Supplenmentumto Experientia 1991, 59:76-88). To

debytheifpanula: e Snlength X width fehaiglte of anti-c- Met MAbs
W th H%lgu&d%: %grnonstrates that 224G11 is as efficient as Navelbine® when used

alone as a single agent therapy. A significant benefit of combining both therapy was

observed with complete tumor regressions observed for 3 out of 6 mice at day 63.

Example 16: C-Met inhibitors and angiogenesis

In addition to its direct role in the regulation of a variety of tumor cell functions,
activation of c-met has also been implicated in tumor angiogenesis. Endothelial cells
expresse c-Met and HGF stimulates endothelial cell growth, invasion and motility

(Nakamura Y. et al., Biochem. Biophys. Res., Commun. 1995, 215:483-488; Bussolino



angi ogenesi s, two sets of experinents were perforned
including i) the evaluation of MAbs on HUVEC

w@embiodaeati on and ii) the test of MAbs of HUVB(I/EPI»E8/059026
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formation. For proliferation experinents, 7500 HUVEC
were plated in each well of a 96 well plate previously
coated with lamnin. Cells were/3grown 24 hours of
EMB- 2 assay medi um suppl emented with 0.5 % FBS and
he}earln Then, MAbs to be tested (0.15 to 40 ng/m)
ect audbél?eﬂd?rloll 199% 41l B1689-4dd). tlihe soerdlimge rngwlnﬂloro@f %H@Wth invasion

Af Lef fn o[t ]gﬁﬁd%llr tﬁ’ |aorl11(]ar %U{Fﬁhalcellfﬁslpy\?&&?ﬁ\f% }—ﬁas\'lqﬁ monstrated to

l nfe@ﬁlﬁsoﬁlaﬁhe(foﬂﬁﬁloﬂttﬁmlb fcu@daﬂ@yeﬂdoqtéhdl abediA bt QRQ)@en E M. et al.,
counting. In This experinent the MAb is an

i r DAL Ebbﬁ}m%éamasﬁ%% EF&jGI i sotype control .
Resul t sTEXRI LSRR, %@ghﬁéﬁ’ ﬂ?etri%rénrd ‘Elec 153 ?UF é@%aﬁéF -induced

that, as expected pot ent ucer 0
C€J1ﬂg1@'eﬁttd1§] twAnsteitd)Oﬂ b;q&nmtwarbmdperﬁ)rmbé andediaf iH@k cvaluation of

HOVEE e BV 62 e i s oro! b dCE b Rmation.

dr amat i £5,0096748 R)%néi&)@hmeﬂﬁ' bido aprwas v%?égfaY&Ian&rch well of a 96
both HEl and 2243 1 For eval uati on

t ubyell fpiﬂtmtelvmslyzz@@@d v@él lagnininc Gl wdre3gown24viiauis of EMB-2 assay
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MJI‘I ne F@walurgsoodfdHdVEGKILe Garmgeion] 25¥0gehle snawbeted 30 min with

o7 3 PogEe it B ey g died bl nigGs g0 FEYER pEEReel. Then HGF 50
ng/ml was added and plates were incubated at 37°C. Medium was then harvested and
5 uM CMFDA was added for 15 min before microscopic observation.

Results shown in figure 37 demonstrate that, as expected HGF induces a
significant tube formation. The 9G4 antibody introduced as an IgG1 isotype control was
without any effect on HGF-induced tube formation whereas both 11E1 and 224G11

inhibit dramatically tube formation.

Example 17: Humanization process by CDR-grafting of the antibody 11E1

1 - Humanization of the light chain variable domain

Comparison of the nucleotidic sequence of the 11El VL with murine germline

genes



identified. Regarding the obtained identity, it has
been decided to directly use the HEl VL sequences to
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represented in Figures 38A for the V gene and 38B for

the J gene. Conparison of the nucleotidic sequence of

the HEl VL with human gerniine Henes In order to

identify the best human candi date for the CDR

grafting, the human gernline gene displaying the best

i dent i t $swinrplimneryl $tep, the nhelsotishe reayiengactictic 171 t\Ai svas compared
end, the nucl eotidig sequence of 1lEl VL ha een
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| GKV3D- fﬁ&%_aggﬁrﬁ%ﬂtﬁ Gredepes i ﬁ@é?t&%@%@%tr BE &1 ¥dnRGnd 38B for the
human V region for the hurine 1l VL CDRs. For the J

rejgowr, the best honol ogy score was first obtained
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CDRal, Y h@ieeidics sciendead EIFINVEchaks bk gligesl WA tHOkuman germline
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sequences Inh order to h ol ce. mani ze
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2800 1R B e L RS 5H058 Slgn hr i
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of t'hese germ i ne genes sequences.
problems leading to non functional IGKV3-7*02 derived natural antibodies. Thus the
IGKV3D-7*01 germline gene was selected as receiving human V region for the murine
11E1 VL CDRs.

For the J region, the best homology score was first obtained with human, the
human IGKJ3*01 showing a sequence identity of 78.38 %. But a higher number of
consecutive identical nucleotides and a better amino acid fitting has been found in the
alignment with human IGKJ4*02 germline gene (sequence identity of 75.68 %). Thus
the IGKJ4*02 germline gene was selected as receiving human J region for the murine
11E1 VL CDRs.

Alignments are represented in Figures 39A for the V region and 39B for the J
region.

For optimisation of the selection, the man skilled in the art could also make

alignments between the proteic sequences in order to help him in the choice.



As depicted in Figure 40, the bol ded residues in the
HElI VL sequence corresponds to the thirty am no acids
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the sel ected human frameworks (Human FR, i.e.

| &KV3D- 701 and | GKJ4*02). Regarding to severa

criteriae such as their known p&rticipation in VH VL
interface, in antigen binding or in CDR structure, the

ami no acid class changes between nurine and human

resi dueHumpiged versivh ohl 681 Yhe residue in the 3D

structu f, the variable . domain,. four out of the..
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mudemya %I@nél}edéa%‘ae‘gg‘uﬁ}aéf ERBRYPHS (HiReS Eﬁs.l-waﬂ%ﬂ*m and

hejgx pi<oy nol ecul ar nodel, other nutations could be
identified. Can be nentioned the follow ng ranked two
r esi dueBggarding toesivdiab ripetiac ueh, assthe{rkngwn erticipalipn in VH/VL

iR whitind Oai S Bl it S aPing bt s haSis bevween

prghufhé edd enbed FBMucs, JocRMlise of tthe radigye idTery BPNQSucture of the
residues to be eventually tested are not limted but

nusariable domaindére Puaof phethire shfferentrreadicsrigye lhgen identified to be
?2 n\%(eglglra%lﬁ rmelfta‘ia[%%ggenpo%g L&D In%q}og’tlail%clie?ﬁgg 'gﬁ%?o%ug? g%(?ﬁlglfﬁﬁlﬁgs into their

1
ree resiaues anong

ach@isart @dvlln@b?ﬁ“d eaensigiae ad infd hurhive My oYAEin® 8t IYsnedto F and T96
mutations will be tested individually or according )
vaiiolisTheserinnked pemessidppsare shopn indigiaseiias bojded residues in the 11E1

[ ' VI w th above nentioned
ng?gﬁﬁgﬁgggFgggﬁgh% eﬁ%+¥$%%&uﬁ%% nunber under each
pr opos edf nuirsd, itltmatoet nespomdiresidutshte beaektedadre whi Ginited but must be

said nutation will be done.ll - Humani zation of the
he%V?“@ﬁgﬁﬁpyaﬁﬁgﬁﬂémﬂﬁﬁﬁpn Conpari son of the

nucl eot {diCihd RAREIGEMbctiBEMbERI, HhtiMhioRY do be identified. Can be

germ i ne genes a prelitmnary step, the nucleotidic

s egaeimyed glic fohlewHi raviktdiae reeidpes; ed residues 24 (S/R), 53 (W/L), 66 (I/T),
67 (L/R), 86 (S/D), 95 (Q/E), 99 (A/F) or 121 (E/D) on which mutations could also be
envisaged in another preferred embodiment.

Of course, the above mentioned residues to be eventually tested are not limited
but must be considered as preferential mutations. In another preferred embodiment, all
the eighteen others ranked three residues among the thirty different amino acids could
be reconsidered.

All the above mentioned mutations will be tested individually or according
various combinations.

Figure 40 represents the implemented humanized 11E1 VL with above

mentioned mutations clearly identified. The number under each proposed mutation

corresponds to the rank at which said mutation will be done.
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with a sequence identity of 94.10 %for the V region,

66.67 % for the D region and 100 % for the J region,
respectively, have been identiffted. Regarding the

obtained identity, it has been decided to directly use

t he 1l EI VH sequences to Iook for human hom)I ogi es.

These a ureanizatign of thedice g ablei dpmass 4 1A for

the V g ene and 4 ene, .
Conpar | ? g Yo e féeqé‘éﬁife?(i I AT i Gl germiine
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gersrinidiiagEhudfihy B¢ BRTUEN AT KiRabet o bR Ta! g orlogies.
Wher easTREse tafibfmants ARRPtesitdEm Fibrel WA} GBIV 14@ 4B for the D

1 gernline gene with a sequence identity of 71.10 9

| t géns apdr Grio thad gepat the D region st rictly bel ongs
tothegDRSre H donai n, e i.zgt

process | up éssogzdofnthe nuclh?fﬁé secg/fe{ice 0 a]p{glr}g@gh ik }zuman germline
Angdnysi s of the closest hurmn D-genes is not usefuII

inthis strategy Looki ng for honol ogies for the
r egl on Inegrd %tq ﬁéntilféféh? st haap rapdidaty éthttt%&Pchrefamesthe human
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human | GHJ4*03 J gerniin ne have thus been sel ected :
asSTEE etoarFRyeh AN Oggh R it T AR Oy the. selection,
CORSon enSNBBRES: (BE Brot&PE&REMS kM mBHOKY R8rcfl 26+ Beder AdtRologies.

V region and 42B for the J region. Humani zed version
of HEl Vhkese two complementary methods led to the identification of two possible

receiving human V sequences for the murine 11E1 VH CDRs. Nucleotidic alignment
gives the human IGHV1-2*02 germline gene with a sequence identity of 75.69 %
whereas proteic alignment gives the human IGHV1-46*01 germline gene with a
sequence identity of 71.10 %.

It is worthnoting that the D region strictly belongs to the CDR3 region in the VH
domain. The humanization process is based on a « CDR-grafting » approach. Analysis
of the closest human D-genes is not usefull in this strategy.

Looking for homologies for the J region led to the identification of the human
IGHJ4*03 germline gene with a sequence identity of 80.85 %.

Looking to the overall similarities and sequences alignments, human IGHV1-
46*01 V germline gene and human IGHJ4*03 J germline gene have thus been selected

as receiving human sequences for the murine 11E1 VH CDRs.



The follow ng steps in the humani zati on process
consist in linking the sel ected germine genes
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of the nmurine 11El VHto the frameworks of these

gernl i ne genes sequences. As de_%i cted in Figure 43,

the bol ded residues in the HEl MH sequence corresponds

to the twenty- six am no acids that were found

di fferent between HEl VH donmain and the sel ected human

f r amewoAkgnipeniprare FRresented in Biguies4840for ghel Vi @i @gl) 42B for the J
Rel%ago%i ng to several criteriae such as their known

partgl Cipation in VW VL interface, in antigen binding

or in CHRugh#uLdrkion of NEEANFNO aci d cl ass changes

bet ween rnuri ne and human resi dues, |ocalization of the
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bol ded residues in‘the 11 El HZVH sequence where they

r ederhaie dand thanecle@d domrape framwoedso(ldumanthiRoned IGHV1-46*01 and
re@ﬁg&i to be tested are not limted but nust be

consi de é)j as preferential nutations. Wth the hel p of

a ol eCrb@irdifRAB! scvefah@kitditbaducRNG BRH Fnd¥¢h participation in VH/VL
identified. Can be nentioned the foll ow ng ranked two

r egfatfies, injanegen kisdiog s 58 DBIucture, thg prnfrp, acibelpgm\ghanges between
78m§11Li{1Ma88ngun§a7n fe{;s\i]du S %Femlaﬁ?gn rgfltt% L Q03 %lt'l)l‘tlge @bs gtrlpc?ure of the
envi'saged i n another prererred enbodi Hent. cour Se,

t hearabvdd et fivense of &eitduey-si-odifRravemtidads have ®sdreidentified to be
are not |limted but nust be considered as preferential

mue Ry myticGniiche ivpmesiemnegarfsdar drsttducupnd ppgations into their
Si ff&rﬁﬁﬂe&h‘ﬂ%{!@s@eﬂfﬁe&uﬂé RAOFD UGS P89 it8'® D66 into S, A0 into
ere I e

twenty-si X am no acl ds cou
r eRaind ikk2rieth. T. A'Hes¢ reakabomerenidnts ara sldbwnutnalfigomst3vdsitolded residues

be. t es individual ly or according, various
cowaﬁjﬁifgbﬁﬁfkﬁwﬁ%c%éh%ﬁw&@ﬂelggci Reripfpl ement ed
hurmani zgd cdilr&, (Mhpivt hARBN& 28ahE0Be 18Pk ABBlimited but must be

clearly identified. The nunmber under each propose

nutcsidoredaws pegpontid nigatidie. rank at which said nutation

\ém_ lrrlet bgﬂg@‘&ﬁ% PSGEEZ{'}%' eol:églilalrEr];nfogeﬁ,t otgér Ut igrllsecdou%es id2htified. Can be
mentioned the following ranked two residues, i.e. residues 53 (I/M), 71 (L/F), 76 (A/V),

78 (L/M) and 87 (A/V) on which mutations could also be envisaged in another preferred
embodiment.

Of course, the above mentioned residues to be eventually tested are not limited
but must be considered as preferential mutations. In another preferred embodiment, all
the sixteen others ranked three residues among the twenty-six different amino acids
could be reconsidered.

All the above mentioned mutations will be tested individually or according
various combinations.

Figure 43 represents the implemented humanized 11E1 VH with above

mentioned mutations clearly identified. The number under each proposed mutation



In exanple 3, the effect of anti-c-Mt Mibs on
phosphoryl ati on was assessed with dosed supernatants
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performed again with purified HEl and 2243 1 Mabs

t hat have been evaluated either at a fina
concentration of 30 ng/m (200 ) or at a dose range
fromO0.0015 to 30 ng/ M (0.01-200 nM in order to
determ ne the 1C50 of each antibody. The protocol used
i scartpsperalyeo the remeatopleiclisaid muten willdealopbe 3. Results
of 3 independent experinents are presented in figure
44 and denonstrate that once purified HEl and 2243 1
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after inplantation, tunors were neasurabl e and ani mal s

wefé4icoller respectiyebups and 6 i endagdnith cflsapar ptsbence of HGF. As
t Ul o2 é%i)S %%Cbeénvﬁr,ro;d‘%lgéc{ %g&%dai?dn%gtpeo}s}t&%rcovﬁnt}op sﬁ%v(g%d a significant

| oadi'ng Se 0 nouse and

t W53, pagmesk cPibdtivhkbnngd€f aland hlibehiy aensRratnbnthgddayt eB8ct (39 %) in
or with 3 iﬁé‘ecti ons of Navel bi ne(r) (D5, D12, D19) at

8 migraage of HGF dRgewdmLatmibisst@iaptionghbetie | BBhinde 224G11 had

tr et mR: vas al so included. Navel bine(r) was given by
i.p. injections. Tunor volunme was neasured twice a

week and cal cul ated by the fornmula: p/6 X length X

w dt h X _hei ght and ani mal _ wei_ght re nonitored every
day oveEX%lngleple"ﬁ i/giesr combispt %@f@%@f&&?ﬁéﬁﬂ@lbme@ on’NCI-H441

Stgéljogpglﬁﬂgodfépal ysis was perfornmed at each neasured
time Using either a t-test or a Mann- Whitney test. In

thi s expeliHvent ells HeoraveF@geverarmontinedt gwitured is iRFMle 1640 medium,
0015 oSt 1 5 AKIBOANE el nEES SN G0S! e (PR ment being in
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At day 41, the conbined therapy inproved significantly

t untste graswibivec davpaafted inplagtatighe tunkasp ayye mpeestraklatand animals were
( pélgi(f%é %ntg ?g't.%)u%rseo(%l 6'iice with comparable tumor size. Mice were treated i.p. either
with a loading dose of 2 mg of 224G11 Mab /mouse and then twice a week with 1 mg
of antibody/mouse until Day 38 or with 3 injections of Navelbine® (D5, D12, D19) at
8 mg/kg. A third group administered with the combine treatment was also included.
Navelbine® was given by i.p. injections. Tumor volume was measured twice a week
and calculated by the formula: ©/6 X length X width X height and animal weights were
monitored every day over the period of Navelbine® treatment. Statistical analysis was
performed at each measured time using either a t-test or a Mann-Whitney test. In this

experiment, the average tumor volume of single modality treated groups is reduced by



Navel bi ne(r) al one and p<0.002 conpared to 2243 1
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in figure 45. These results were confirmed 50 days

after the end of treatnents (D88) where 66 % of mce

recei ving the conbined treatnentd remai ned free of

tunors. Exanple 20: In vivo conbination of 224Gl1 and

Doxor ubi ci ne on NCl H441 xenograft nodel NCI-H441 cells
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Doy @h 4hb£dinly dRcdn 2@ﬂébf 24¢et VhBRIIEOnd XA NPE a%;eek hAth 1 mg of

vi vo conbi nati on of 224Gl1 and Docet axel on NCl - H44

xemgmdﬁ/tmqmeﬂ wmﬂ-lmqtlom@fﬂ)@xbwbmmmm@r ®19, D26) at 5 mg/kg. A
| tured

I
r 0 tlf'&?%ﬂ%( m&leTtFrgd th ﬁle (fonthol{l%re%tmfn} D& a(isg 1nClugied/ Doxorubicin

en@aﬁgiveﬁs BY iReinj@tions. @(Jm%lurﬂé wlharesdéd evioch Rueeiafg calculated
mllion NCl-H441 cells were eggrafted to Athym c nude

m‘ b}é the[:fqy@ubiayté6 af lcagth xpwm height andhranigmalheyceghts were monitored

: R A S e P b Sl "S B Bl BByl Ras performed

. @t eht BRlsured time using either a t-test or a Mann-Whitney test. Both single
therapies and combined treatment displayed significant anti-tumor activity compared to
the control group (p<0.002 from D11 to D39). Results are represented in figure 46.

Combined treatment also demonstrates a significant anti-tumour growth activity
compared to single modality treatment between D11 and D39 indicating that there is a

benefit to combine Doxorubicin to an anti-c-Met treatment.

Example 21: In vivo combination of 224G11 and Docetaxel on NCI-H441
xenograft model

NCI-H441 cells from ATCC were routinely cultured in RPMI 1640 medium,



with a | oading dose of 2 ng of 224G 1 Mab/ nouse and
then twice a week with 1ng of anti body/nouse or with 4

wo mjoeobisons of Docetaxel (D5, D12, D19, D26) apCWEB2008/059026
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ng/ kg. A third group adm nistered with the conbine

treatment was al so included. Docetaxel was given by

i.p. injections. Tumor volune wds neasured tw ce a

week and cal cul ated by the fornmula: p/6 X length X

w dth X height and ani mal wei ghts were nonitored every
day0 tvEESt heropefilodmate. Botletesxelsplit et dasistbefore engraftment being in
o BT AR AT AR RO T bR (B8 o At
Botnidesinit@! Eivchesapifes inpthnesidh] aesbrs masé mesaburdbls pindyfmals were
si%gi_fiqant anti-tunpr activity conpared to the ) )
cofitviisH gfp @iy ne 946, 52 Withoianmrarable ginpsgisjze. Mieqwers tegaged Lp. cither
" CRERIGBIELL: bdlelorOURL o AT aANRLORE ERf ABALY B 8 Gvcek with | mg of
denonstr at a signifrcant anti-tunour growth activity

c oapiboe g nioass ongitk 4nodeatiésyo fiDeatareNDShBXI 29,26 aafid mg/kg. A
D35.indicating.that there is a benefit to conbin

DotlasrayP %%mawteé?f{ PGt eormbig figairent 28 paneiidecy Pocctaxcl was
VI ¥Qefr 8YRIHN ﬁgéc‘?ﬁngfﬁ%@&urﬁg &2l GROZRLA T L LR UM alculated by
xenograft nodel U87-Ms cells from ATCC were routinely

c uthe toeaula:nt/BVEMngEd XumdtHL & BéigHESnd Bnbhdl -wWdigtits wiereemonitored every
Cells were split two days before engraftnment. being jin
exfONRYFE it Piﬂ‘%js%ft %Pceéwiﬁﬁmﬁm Sl G287 s Reglorged at cach
WehGaaRe fﬁ‘ﬁl% Fﬁgin%cbitﬁgp ¥ &t BH g?\/lgﬂthWhitlﬂb% Fés?. 88hH Wgle ‘ihserapies and

after 1 nplantation, tunors were neasurable and anima
wecaenlined tegtnient displagerp sigofficentmametumar actvitp @paphed to the control
tunor size ce retr ed i.p. either, wiith a

| o8GR 313%%@@% m?vﬁgtoé?35§§'§@lt&al%aﬁvrﬁ%fa?é 18 fguEHth

twce ?‘C%@lﬁe&ﬂtﬁe@t al@f) éi@lﬂ%hé?ﬁgéﬁ/ mgﬁﬁcé}gt aMilthmdur growth activity
i njections of Tenbzol omde (D19, D26, D33) at 5 rrg/%kg.

A tdmpadedyrooupgladmdalitt eeataenti tekwedneD tO prid S5 tindedtmgnthat there is a

PR BRI BPe T L e R el o a ok and

calculated by the formula: p/6 X length X width X

hei ght and ani mal wei ghts were nonitored every day

over t hExpapleoX: dft viiwraonadhinatiere of 22s hieand Temarolomidepn USTMG
anal sirsftvvasel gerformed at each neasured tine using

ei THOR A Y%t or a Mann- Whit ney test. Both single

t her api 887-and &UFBione A TCE atdre MbutiheBPbaNes i DMENCasdium, 10 %
anti-t unor act ivityconpared to the contraol group S
( pEOS002% rlokalutpminee Gsdls parse sRlitc YR rdslys rhcd@ewaspesaftment being in

CULBRLARL % 0 D5l P BRI TR et 0

denmieshicat Minatesh gays dfeaihplanttied, unmors vgerowidasuaelle whd ynimals were
co to single dality treatnents (P<0.002 from
dagigg%(eiglgo (%?}Jp&%f @nglgp gvigbgﬂrpwﬁ)le tumor sgze. Mice were treated i.p. either

with a loading dose of 2 mg of 224G11 Mab/mouse and then twice a week with 1 mg of
antibody/mouse or with 3 injections of Temozolomide (D19, D26, D33) at 5 mg/kg. A
third group administered with the combine treatment was also included. Temozolomide
was given by i.p. injections. Tumor volume was measured twice a week and calculated
by the formula: /6 X length X width X height and animal weights were monitored
every day over the period of Temozolomide treatment. Statistical analysis was
performed at each measured time using either a t-test or a Mann-Whitney test. Both

single therapies and combined treatment displayed significant anti-tumor activity



m ce were euthani zed for ethical reasons) for
Tenozol om de and fromday 29 to day 53 (last day of

woemabnomnt ) for 2243 1. Taken toget her, thesePCHER2008/059026
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indicate that there is a benefit to conbine

Tenozolom de to an anti-c-Met treatnent. Exanple 23:

Spheroid formation As al ready ddscribed in Exanple 9

for other Mabs, we evaluate the ability of 2243 1 Mab

to inhibit in vitro tunor growth in the UB7- M5

spbenirel trothel conkot gtouat (pplOPDSwm D82- B2 (Whergroonmol mice were

red with trypsi.n EDT and
el enada il E LNl Mot B el
Spher oi d§m‘5ﬁfe§ ttelinhdn@bRE dR¥honS@ad |aasti%ﬂ"'ﬂcaqhg§nﬁ @ﬂlrhe%r 5g}5@th activity
single wells of round bottom 96 plates in DVEM

FOS)mﬂanecbtoomgie tnodelllﬂy tmatre@ltsafPStOd)Oé fsarhslay a2 mmiay he (where control

DG eraenoin 2o PR sihied oS el el gt et FEFatey 29 to day 53

I n%m% Q)fl%fé‘df%ﬁen%t ﬁ,@@@n@weukeﬁ%gaﬁ& %@@uath%@lca% that there is a
37C, 5 % COin humdified incubators. Purif

rmb@@ﬁb‘f@adoné;mq ‘berdozsdo o terg at)- cmwére@tmmﬂ af ter 4
and 10 days of spheroid culture. Spheroids were kept
inculture for 17 days. Then, spheroid growth was

moni torEszialhaplemaS@hbmatmﬁma of spheroids usi ng
aut oneasur e nodul e of axi ovision software. Area wa

ex pr ess&d airgadyngescigberbins Braspplp dsfopettleer dfalpsy aitcedy a\h@ﬁe the ability of
%’ﬂ‘(?lgﬂlgl'gt) 1§ hllgp Ble%ﬁjo drulﬁjrz gro\f@ﬁ dﬂ;}ﬁ/%‘c‘% (I? ?ﬁ reg&g n&odel. For that

af p@posky/ UM}MGchellS \ghdviat es a kﬂbllbmﬁﬁwefmdjhtddhedh Svith trypsme -EDTA and
honbgeneous, spher 0| ds We%!gt obt ai ned and no st atlstlg
di FoPePERLsd inscupRsieved Bt BediadPpheridsrvesninitinied g inoculating

(F 0,
| Sg%};%eglsgrgﬁzslr gﬁswéﬁs d{ﬁB{éﬁ'ﬂn %c?toln? f‘)% (P%{%Seér A %'lh\ﬁl%@ % FCS. To prohibit
s ptudh adldsioaftber sdigytratuni 7hd Q))lfa;e&ﬁvem,lptemoatedvmth @olyHEMA in 95 %
addition qf .5 ad no or effect on her0| |ze

%4“ Og r?ngfa“ 5)5 ?fEP EfGFa e&%ﬁeiﬁéﬁ’ P??ﬁ 81ieymF‘ﬂ% %} pridgr standard
t UPEr iy dhditlondapb & (24: %Iaoz\/intmnaﬁieu\{hé%a@)ffs Purified monoclonal
chineric and humani zed forms of 2243 1 in the

phogbadics (%mgéels) ayer nddeddeftert b and d@airaes phephatoidj quitgre. Spheroids

% df
fe u‘ﬁ/:glfe C%)alm re I’I}or‘ 1./0 Eamse SC anﬁler ;(11 nf%rg I 2 uor rBBnlto¥erciatFx measuring

224 arda %Y%h@l@[ﬂ%, us’ﬂﬂi’gj aﬁlﬁﬁ%gﬁlr& rrﬂd@ﬂ@@feﬁhdi@dldtﬁ SM\E‘W@re Area was
dosed and tested as described in Exanple

su?ﬁ?&@ﬁs%bﬂl R -£8 b@ﬁl&lesud%wmam@dé%%bé@nmga4 frheroid size was

Lﬁ?edjgﬁ'@lr Jéldftgo nﬁfétﬁlb%melsb l%sda%Js gac%}/tu%eaﬁ)fcdr éfgﬁ?dﬁ days of

I gure Neric an umani~zed unpuril
antulbmil es di splayed a conparable activity either when
added aI one (figure 50A) or when
n thos¢ conditions, homogenecous spheroids were obtained and no statistical
difference was observed before addition of antibodies (Figure 49A).
As illustrated in figures 49B-49D, isotype control, 9G4 did not affected growth
of spheroids after 10 or 17 days of culture. While addition of 5D5 had no major effect

on spheroid size, addition of either 224G11 and 11E1 markedly inhibited tumor growth.

Example 24: In vitro activity of chimeric and humanized forms of 224G11
in the phospho-c-Met assay

In order to compare the in vitro efficacy of murine, chimeric and humanized



i ncubated in presence of HGF (figure 50B). Exanple 25:
Determ nation of affinity constants (KD) of anti-c-Met

wa@aeiwloedees by Bi acore anal ysis The bi ndi ng af PETIEP2008659026
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purified HEl and 2243 1 anti bodi es was investigated

by Bl Acore X using reconbi nant c-Met-Extra-Cellul ar

Domai n (ECD) fused to an human 8293 Fc domain (R&D

Systens) as antigen (MNV= 129 kDa). As both c-Met-Fc

fusion proteins and antibodies are bival ent conpounds,

Faf@rlﬁlﬁ ayrémesiondl apascuEre supdrmag reS!JI‘(III\A/\frﬂmS@4mé)hybrld0ma and

KRS NGl SRR PR U Bt iSOG, Bt 3. Da

paguiBieied ifrPigutd®) ey, th@bxdtct rdals Mbisthe dhplﬁhﬁed murin antibody
capture anti bod s coated on CMb sensorchips. The
r u?‘ﬁﬁi Irpgdp descaibedirs fiprs. b Bath ¢himasig angh @maa%zeéc}m@pmﬁ% antibodies

t
i i S Lo PARREL VI Bl 0l SEEMEE (I, 500) or when
SEiﬁlS@lﬁaIé‘dllﬁI(raieﬁMHGE (ReDre 58BY t he anti bodies to be

tested were used in solution as anal ytes. The
sensorshi p was regenerated using Aycine, HO pH 1.5

buf fer pR,RRjeh 2kl OE’E'@Hnﬁldctﬂ)'h Rl fiffﬁ‘ut? QHﬁﬁantF ' @Mﬁ of hnti-c-Met

illustrates the principle of this analysis.
resmﬁhom@byﬂmtommmlmmters are sunmari zed |n the

voact 11 pidsiytinih ot pbAEE ThERaTe Rare bL aRRHiwas investigated

C- MeIBIAGofUS] @ﬁng)rréﬁo%‘tﬁnéﬂt tveerRas-aRliglapfBddih I (BED) fused to an
rangi ng about 40 pM Table 4Exanple 26: In vivo

achlilmillt le@fFodon@in (RER fastenvp-a9 Blltlg,eeil (MWcolii’rﬂﬁD@)nﬁédvoth c-Met-Fc

sm%ﬁgﬁ\@%ﬁ@ a%%lgro]#}g%gregg?lé rgom&tﬂ%r?ragom A€of mAbs 11E1

CuhﬁdJIZ?—KGIIHKl\MMSUHd])d) rﬁleré@eﬁ/erﬂ%by]paﬁfalh -Bavh@Yipofficd and used in
Cells were split twy days before engraftnent ei ng in

xPenaney 4P yREs enteferghEwivih frvl%f Rifapicts. Fpndhgsapay, an anti-Tag
Ceb}llsﬁdlﬁg d, u@g% Q&%owiscgdalt e a §%eﬂ1§&<ﬁ1 a}é]edfh% I‘Elnm‘hg buffer was

m ¢ nude mce
t uHBSsElWethe floeamity abt 80 arithiarindehs tasewas qbenfoﬂmdl atriZLSﬁC Soluble c-

Or SEPBRCh M TLFE (ML TR By caBuean e hgogiehp Ground 270
22&@% n dMBD /A TR e s hel AGR] WML Bsc iWREHith bl atalfBs ofheksensorshlp

ant 1 body/ nouse. Tunor vol ume was neasured tw ce a wee
anwageigendracé dsiby Giywend, 61GhpHal .5 puexon b@tgtﬂmmem tr halXa minute.

hei ght. -Results.described in fi 2 showe

si gni fllgl;gme é flg‘séﬁt&% tgﬁ ]ﬁ%t&)qg% ﬁ 'ssana?ysm Phe resulting kinetic
parameters are summarized in the following table 4. They indicate that both 11E1 and
224G11 anti-c-Met antibodies bind the recombinant c-Met-Fc fusion protein with

comparable affinities ranging about 40 pM.

Table 4
Konl Konl .
X 10 X 10 Hal[‘;]L‘fe [ Ilf,”
[1/M.s] [1/M.s] p
11E1
1.13 + 0.01 4.68 + 0.001 4.1 414405
Fab
22;3)11 2.04+0.01 779 £ 0.40 25 348419




gromh of mce treated with 2243 1 conpared to the
one of the control group. Exanple 27: Conplenentary
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224G 1 General procedure Humani zati on of the anti-cMet
anti bodi es were perfornmed i ndependently for each chain
and sequentially, regarding to &he anal ysed amni no
acids in each variable domain. The humani zati on

process was evaluated in a first attenpt in an )
ELI SA- bEsaplsi 26diln givasactiyity of 22¢Ghbion MDAFME-R8t cells co-implanted

bi ndi ivities th mani zed t i bhodi es hei ng

ped i SN S i i e WL T

second RIDA£NPB.213Ndrid- MVELS Run@fioae h BT iWwadi wsh \Waltéred in DMEM
eval uated for their abilities to displace the Fc-cMet

bi Wadingn It ‘e st e Lchiasang ceepvaRnpliHGro day Before engraftment
Cosra&% ln{'g n@ﬁéﬁyph%%é ﬁ%ggﬁivg'nﬁiﬁﬁn SRR AN &fis and 500 000

murin neric an versions o
anMR@Megellantveitzodbesjected kcguo eatibanianduded mice. Twelve days after
g;( 1a %gio%ﬂ@;nqg{ﬁéelegégtgas@at ;agql;/g}n'mbl ng};amng '?i%tecli \lll!ltto Ig?osups of 6 mice

ant iR QginBsrab i tBMbLsi23 Mﬂ@@%r@t@éété&i’.\ﬂ?teitgé‘rrv@i% a Maﬁgﬂg%se of 2 mg of
activities of detected purified nurine antibodies.” In
t h2Z1G@ldls Mab/mousicnandntheo ctvoeeah aeeki wathket naghtoif otibedy/mouse. Tumor

display different but still dose-dependen ti-cMe
bi HAPFG et MFirds DVIES G eehoies R riee TeimtlSFls X tengin x
bi@ﬂ@@gj&%ﬂgetition activities of purified murine

anti bodi es. The conpetition assay reveals reliable
di f f er eRcaudts esonbed it figgeddtshowhtbt smannfohbdidiference in median tumors

ti bodies.w th md : t full, but i abl
Cokpath bGPl T Reseometio helieglno S sour
whereas nmurine 2243 1 and 227H display simlar

pattern of conpetitive activities with a 100% of
maxi munEsdimpleF 26i rfdempledientiryc eleprentstonhihgmanigatisndpf antibodies

co r.at.i.on. 24d 1 nonocl onal anti body show ng
el it

th t It is worthnoting that the direct
bi ndi ngGagdruVpiocesirof the nurine antibodies do not
reflect their intrinsic HG-binding conpetitive

pr oper t Hamanirpidane of e aisallet wetibodigret ctco emhiPedt @deneadently for
t hgacfle&lg‘rﬁo :cu{&g Eic*u%gﬂﬁ | b'(l;%%agcggg I:#(); qﬁ(ﬂ :aéeﬁ sr]egee{rﬁfrtl? S%Iic{)%f int &%h variable

muri ne a
antomaeEThy Bimabiraiodqrradcals wae etdiedtedriir & fiest@itempt in an ELISA-based

hupani zed, were clgned intq LONZA.S pCONpl us ) oy
exgﬁaglgi BrAK & oS uRAn &6 Mg rbg@é%gaﬁ%‘ﬂ@eﬁ gtg umanized antibodies
K- 08¢ ¥SSpARE ith A REoMBIENCHHNESS §kidday Q) G&ohd attempt, anti-cMet
Expr essi on culture supernatants were concentrated an
exbhensiixel antibpdicy setk cvaluated for their abilities to displace the Fe-cMet binding
onto plastic-coated recombinant HGF; this competition assay allowing the direct
comparison of murine, chimeric and humanized versions of the anti-cMet antibodies.
In Figures 53 and 54 are examplified the typical anti-cMet binding activities of
227H1, 11E1 and 224G11 murine monoclonal antibodics.
Figure 53 shows anti-cMet direct binding activities of detected purified murine
antibodies. In this assay, murine monoclonal anti-cMet antibodies display different but
still dose-dependent anti-cMet binding activities.

Figure 54 shows the HGF-cMet binding competition activities of purified

murine antibodies. The competition assay reveals reliable differences between these



agai nst PBS and then dosed for expressed anti bodi es
concentrations and directly used to assess

wa@erwsespEondi ng anti-cMet binding activities. BetTEP2008/059026
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di rect binding and HGFconpetition assays were assessed
to better characterize reconbi nant chineric or

humani zed versions. Exanple 27-8 Hunmani zati on of

227H heavy chain variable donmain In order to identify
the best human candidate for the CDR graftin t he
humihCMé‘T mqnn@log@ln@twpdm afylitln@ mhéerbf@s nof @éh%ﬂt yeli@ibteh competitive

t he 2 rine been sear t
iR ool TR R A TREEY T Ri PhBEE 230 ' 7 distay
geﬁlﬁ‘ilﬂaﬂ@a@&ﬁeo RS ab@ihds QzlthJa deow bheraghimen EVIEGF binding

t hus been sel ected as rece|V|n% human sequences for
t h@iSplapqrpRat 23t7 Pughvpp@m cergoiations Fagriederd smgpoclonal antibody

a | of the murine 227H VH domai n
W.”%}ﬁ@vtuﬁ%{h‘é 13k 19:”

selecté mmnfrmmwnk In the human FR
| ane, ohhywbhbncamgnhzatalm dirdch dindisgsactioiting ofliht neur@ltantibodies do not
0 ﬁ 227H 'H domain.i s depi.cted. HZ3VH,
?@ﬂ“ tRGHr FEiRP H e'%m £ CRUPEHHE S RIOPFHHt e ment ed

hunmani Z?ﬁies‘éetr\xﬁi 3y OfwdrD &5 161 ch\ﬂdc%%“tﬁe %M?nﬁﬁﬁifechlmenc and

("changed in" 1ane nentloned nmutations clearly
i dewrharfizealdverSibies el enurinedeti-ddehnpbogios e tnst aidi bnefly, anti-cMet

corresponds to the rank at which said a e
orTRRoag R gy bt B iabrked nEr U il Hohzad pconpts
ané&ﬁ(}ﬁ&@ioﬁ&%@t&ﬂ"&ri@@hﬁd £V b aR gt @8drivel tahBBodiEs WBR expressed in
three first hunani zed versions of the 227H nurine VH

dofrHIChestls nExixpysegsadturnsuperagtantst Wer ophedntreted apd pijensively dialysed
C hi %mie ﬁ,é?g &%H‘ih %h(%sed for exX %Sﬁ egsed %Rttl@odq %sdco];lgé)n@abhgs and qéuéectly used to

rec ssay are S

I nadsbﬁsscﬁmpéﬁd@tantlf&/ldl Bﬁlafngn@asvlﬂlés tB®h bdhfwbt rtgndmg and HGF-
capabilities of the tested 227H -derived chineric or
pafAMRAITION hfE FEE Pesli Habctteihchyagrbes wggogbinant chimeric or

ob is point, 26 out of the 32 am no acids
ﬁﬁﬁ%g%gjé%ﬁhg di fferent between the nurine 227H VH

donaln and the sel ected human franmewor k have been
anal ysed and found not relevant for anti-cMet bjndjng

activi t §xeplertd-5 Hhnaniaetioh ded 74 rgrbrhpin Wagable domain

combi nef, yiythid ﬁ@nt‘f’fg}' tHBHES Huh@Rtcahli@h® - for fhec@lﬁRLQ?%ﬂn Nthe human
with a site-directed nmutagenesis analysis of the

SI germling @ne @sipthyew the lhdseide@tityHvibithni22@d!1 \%éiﬂsnmmeomquence has

et AR el o7 BH b RE i RV IEAY sormine

angéxrecali{aumhiaﬁ dGPO4 FUI0PEI niliBS gerfReifavk tiSusdetn HIVAR hdreceiving human
Figure 57 for the direct blnglng assay and in Figure
5gsequences for the murine 227H1 VH CDRs.

Figure 55 represents an amino acid alignment of the murine 227H1 VH domain
with the selected human framework. In the human FR lane, only the amino acid that
was found different from the 227H1 murine VH domain is depicted. HZ3VH, HZ2VH
and HZ1VH lanes correspond to implemented humanized versions of the 227H1 VH
domain with above (“changed in” lane) mentioned mutations clearly identified. The
number under each proposed mutation corresponds to the rank at which said mutation
will be done.

In a first seric of experiments, we constructed and analysed the anti-cMet

binding activities of the three first humanized versions of the 227H1 murine VH domain



for the HGF binding conpetition assay. It is
wor t hnoti ng that both the reconbi nant chineric and

whovanioaed 227H versions display a better conpet/EP100€059026
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activity than the parental nurine anti body.

Nevert hel ess, given the experinental data obtained

r egar di ng the anti-cMet bindi ngd®properties of the

“full -1 MGT" humani zed 227H VH domai n, the resulting

am no acid sequence depicted in Figure 59 was sel ected

anWh@n ptwtdimeembinaien yehshada7H éhinpékflmhﬁeblain dResults obtained
" | evel f the

h | |
2 2 ?_Hl héat 1-%},\]/1 n@lre%gb nding assdy are s do i 10 %urgﬁ ?n thy, this %lxperlment no

si dipfceene@ympané Singf caphisilifiscorene rtés&danm EU;‘diiﬁleﬁ @hllﬂwfﬁ@fbr partially
dat abase was perforned using the | MGT tool s,

t he
hubtsRREzRd repenRIpat a@lﬁh@dleﬁewer@a)@me% uﬁt thlg PPHIL, 326 Gut of the 32 amino
Pr 0G&Sthat QUL f8!{1ncf {ﬁﬁ’glse?lt BQCQJGXI? Erﬁi:r fiat ues H dornal and 316 selected

corr espondi ng r amewor Wer e
r ehmrﬁd{ﬂ éramebvbrlahh]vm’adfbnoaiﬂagsisﬁd a@jlfyuﬂdéﬁotdtbwmﬁir ton atnlnlecMet binding

can be und. differ but.if so th re ar
di ?qﬂéfrt@mf t]F‘i"g i sumapie b%ka?rﬁ@nhwﬁ%c bived er@ﬁwgfélﬁ himeric light

anghaf e obviously at hypervariable positions. Based on
the | MGT nunbering system and honol ogy anal ysis tools,
we firsi tagaictign twitiamisﬁediracneémdtetgcdgsis/ amalydd ef thenfastrsix murine

iR B T PR~ e e 2GRN L Papaitctg gonsircted an

chgiiginyaHzav e «dQMEIGT RuRafiRed b Ovdrdntahd Medt&te ithasti-cMet binding
human candi date for the CDR grafting, the

hupreneféiesi Raseltyeneivinsipl Fagirm é7tfhéth@ed§tect biadmigtagsayj ang in Figure 58

: Egor l[il? ICI){(;:){%’_| bﬁ(ﬁng ?@S%ﬁeoglgzgsgg AS urergﬂ %a_ﬁ?%hﬁ]%; Bﬁvﬁl\}he recombinant

getlithctie agéhemaniced QDM MesibhS Gisplyde bettdr en@etitvd@itiity than the
t hus been sel ected as receiving human sequences for
t hRarpRfpl HErnq Etibgfy.CDRs. Fi gure 60 represents an am no

acid alj f r \Y/ 0 .

sel ecte ﬂu &m? %%gﬁégiékﬁn t tﬂhg%gﬁﬂﬁéﬁ?ggéﬂw&ﬁgfheanuCNht
t heindimgneropatids bhakhe Adl-NGHY hiinfahesce 27HloWH Hembdh| the resulting
muri ne VH domain is.de VH3, HZ VI

VHMnQsdd é?ﬂuP‘é%ep@ﬁ%Ct?(g E};ﬂ%@%ﬁ‘@a SRLRSA| Héoﬂ @@FEZ IgHdic analysis
of whigheh el oMb AR MW hE ERAYBeds £ RIVASA LS Bo- rc%l?é?l@ﬂHl -HZ VH

nmentioned nmutations clearly identified. The nu
unblenarezchvaprbleseedinmut at i on corresponds to the rank

whi d ;
of expdm hritd s yEPaRettret AR AT ankPyS atiiRees 6 hifien database

aRbds- seMRfrmed using the IMGT tools. Given the humanization level that we reached
during this process, out of the 89 analysed amino acids corresponding to the framework
residues, 89 were found reliable with a human origin. Only residues from the CDRs can
be found different, but if so there are different from the corresponding human germline
gene, and are obviously at hypervariable positions. Based on the IMGT numbering
system and homology analysis tools, we first totally humanized an antibody variable

domain of murine origin.

Example 27-2: 11E1 monoclonal antibody humanization

1 - Humanization of 11E1 heavy chain variable domain

In order to identify the best human candidate for the CDR grafting, the human



bi ndi ng activities of the three first humani zed
versions of the 11 El nurine VH domai n when expressed

WO poogooraenati on with the 11 El chinmeric |ight ckei/nP2008/059026
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Results obtained fromthe anti-cMet direct binding

assay are shown in Figure 61. In this experinment, a

similar binding capability of t4e tested HEl -derived

chimeric or partially humani zed reconbi nant anti bodi es

was observed. At this point, 19 out of the 24 am no

acgumling genendisplayiogler kst fdentatytwibetheeld i 1t\Wd nmriniersgquence has been

|
e anare AP i HAGE 4 Eitabh R bR ALY Bormiine gene

bi ah ﬁ@m@@ﬂ(}ﬂmmm gehglidd Ebndhhiaenihas deMtselosted s rédiving human
conbined with the chineric light chain. Il -

HuspaHPEcas fadhomuipel 1K ¥kt CPR&i n vari abl e domain In

order t e f -
ar at 1 g2t plerbA (Rind WERMRARERT'A! fe Rl FUCPPH domain
[ dﬁ/ﬁhlthcy s@lbcttbti ht@ad |f15kne\16lorkﬂllhl the haegu iR éanbasnlpede) amino acid that

searc t he hel t he | MGT dat abase, human
Uf?d(&ii fve eﬁllth%?b%ﬁ BuLiRg %ﬁaﬂlamiﬁeemeﬂa HZ VH3, HZ VH2

geéﬂﬂ H‘Zevgﬁnl%n&aé’cﬁrets?da‘rﬁi Reﬁﬁbléﬁ&%& %ﬁnﬁﬁlzé@%ﬂsiﬂn@ %f the 11E1 VH
human sequences for the nmurine 1l El VL CDRs. Figure 62
re@me@enwthahoen{hhmgsddnéﬂmghnnmtmo&imhemumsumenu1ﬁanﬁed The
VL domain with the selected human franmework.. In th ) )
RO B g Pu e oo A Pe R Uik g piyich said mutation
di fifiepedsnsf romthe 11 El nmurine VL domain is depicted.

HZ VL3, HZ VL2 and HZ VLI |anes correspond to

i npl emeht @dﬁIfSUrmI‘rlﬁ? 06 experBcRias Wof caryudtpde| ang| angbsed rihe anti-cMet
\éV: Eélg%i g Vl i § hta ﬁ]lg%ﬁineﬁ rf]irst hanea}nzng gters%)ogg &g nP[Iet Ialt]i lonarlne VH domain

MuivBén @ﬂpr@@éd Qﬁl@@ﬂl@ﬁlah@n tvhﬂl fhankl Ht chifkehd h%ﬁ! dhaln Results obtained
nmutati onwi Il be done. In a first serie of experinents,

walforghs @ptiesd dirqef binding fataysie shoven nfigueaet. i thisi gigeriment, a
aC§1 i 'bﬁl%hr%]ce{pvﬁhhhMeﬁlef feledd 11 lhEm@f&&pcﬁ’lﬁ{eﬁb%ﬁ]%aﬁﬁllg humanized

en expressed I n conbina
WI tehoﬂnbmairﬁintﬂ:)bdm miag obeaved. Ateahis. polﬁ&s U9 ost oibﬂhalMeaimno acids that

f el tPe gn erCME etdl (el b ngle arel S selected human
Fi Y6ieoga¢ £H Qetugpl et EQpX Ry dasesin il By
bi RehBYoEARAR L] hl%ﬁ’ysga ah§@oUr@STo® de1dy At forda%ﬁ-cmg binding activity of

chinmeric or partially humani zed reconbi nant

anthicdd8il ésmamized Nitbdgroding wh@6comitingt with ie3biraerianiaght chain.
aci ds tﬁat mere foun- di f . the muri ne

11 Bl VL deniri g2k FaEWor k have

been ang a@eldtoaﬁ@ntﬁfebtﬁéi bé‘@thuhféh%‘éﬁdﬁﬁate Qbr ﬁfétceal\@aﬂmg, the human
bi nding activity of the 1l El humani zed VL donai n,

cogdiimhiag gane Hispleing hareast tdenétywyitle hei WEIYL murine sequence has been
Huﬁpch%&t\k’%ﬂ tﬁé hgﬂo %lf tt%nltl\}lé?%étabase, human IGKV3D-7*01 V germline gene

and human IGKJ4*01 J germline gene have thus been selected as receiving human

sequences for the murine 11E1 VL CDRs.

Figure 62 represents an amino acid alignment of the murine 11E1 VL domain
with the selected human framework. In the human FR lane, only the amino acid that
was found different from the 11E1 murine VL domain is depicted. HZ VL3, HZ VL2
and HZ VLI lanes correspond to implemented humanized versions of the 11E1 VL
domain with above (“changed in” lane) mentioned mutations clearly identified. The

number under each proposed mutation corresponds to the rank at which said mutation



At this stage of the 11 El nonocl onal anti body
humani zati on, the theoretical resulting humani zed

wa@eiwloedy’ sequence contains only five outsi de- BDREP2008/059026
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resi dues coming fromthe parental nurine VH donain and

four outside-CDRs residues conmng fromthe parental

murine VL sequence (see Figure &0, |ane HZ VH and

Figure 62, lane HZ VLI). It has then be decided to

i mredi atel y characterize the resulting conbined heavy

andill bg#encehai n hunanlzed ver si on of the 1IH

22: : POd gréglcc’%les ] >a[i) fn\lleglgssgnas Fcio%s {*ur?te an)gi tﬁlPlana Pﬁed thF anti-cMet

habinb@grcahisies Mﬁdle&hmlfagt Hainalizeg V@@Rﬂl@ldfltﬁd eBE If Sfurih® &L domain
tested HEl -derived chimeric or humani zed reconbi nant

anth e grEessedith FYrapigatign Wi tPG‘—'bEhGhlmfﬂéé}%@f Fhgiy. eResults obtained
LSRR SRS B RC ol Y AORNSR IR AR Yl hpriman.
r eﬁt&slemedglmﬂarb‘mndmgfcapmmldzsndfémer’tdﬁﬁt NYEbwletived chimeric or partially

ination in this sel d VH1/ VL1 "pre-humani zed'
Eb YHzegkreggab lﬁlﬁlan%‘?fg gﬁ&}ls B ééd)yt Owsgﬁwgmzozacsds that were

Zzigognd 14{fRADE! &@\%ena@ﬂé Q%Yneh YTRDI ¥Rt id8Matn and the. selected human
Humani zat1 on of 224d heavy chain variable domain In

or ﬁalnewgrkl lhem tbleéty altdhﬁ;ed esd fhundenot cel erding &reanfienM ¢t henddRRactivity of

t he. er.m i he gene di spl ayi th best

e BY nyra AR Tt VR b 8 Bk Bhdrdcheggehain.
sear cheql] - Bagah&htich 6hE F1i Bibs@auence honol ogy bet ween
the 224d 1 and the 227H VH donmi ns sequences, and as
confi rmd tlbty stag@ af stée ol Efl hmonaaiomal antibpslyehuraatizgationh éhe theoretical
S%'%Q]f gg néaélrlz i ncelczogo\eé gse g%}{gge (%%ﬂﬁee rllﬁjys grfve Putalde -CDRs residues
I e€sthivii b rh thitRparSREIURNAERS ViDHombia didrfoitordd6C IRGHesidues coming
CDRs. Based on this_high honology, it has been decided
t offemythe prigntel mugp@VL &eﬁ@nﬁ@. fERi z%ur‘i: 6% lpniridZndd | apFigure 62, lane
ga VA e

g%pegléﬁjégyhé‘bn%ea% 601 gg :Tgfrr]lgb ?@Et{ ﬁ/%;l' RCRsulting combined
huheany zad light shan Iamaﬂh&;edc,\teﬁﬁbn of Féheg mlél 6itibwidyy cCResults are given in
repr esent n am no acid alignment of the murine 227H
AnErestA o1 oy iireas BIRTRASEE! ect ed human
framewgp khis bfhdifenh YRR Jebh b?é%?ved%ﬂhﬁaﬂﬂ?ﬁdlﬁg‘b%bﬁﬁieg for the tested
that was found different fromthe 224 nurine VH
dddﬁllfdermecﬂebmmr@dor H‘ml&mebdan@ooﬁmaes pohbmiltso Analysis of the HGF-
f ni zed version.of the 2243 1 VH
ai’l%%f%%e“ﬁ% PSP 3 Sitgy %‘gl?lﬁta:% ST T Oﬁr@e contribution
TRE thef dihé - eMFhurinb WeBBh&e sy BhiBk 0 BF pdidrdd Ghddpendently or in

murine VH donmi n has
combination in this selected VH1/VL1 “pre-humanized” version of the 11E1 monoclonal

antibody.

Example 27-3: 224G 11 monoclonal antibody humanization

1 - Humanization of 224G11 heavy chain variable domain

In order to identify the best human candidate for the CDR grafting, the human
germline gene displaying the best identity with the 224G11 VH murine sequence has
been searched.

Regarding the high sequence homology between the 224G11 and the 227H1 VH

domains sequences, and as confirmed by the use of the IMGT database tools, the same



t hen been constructed and its anti-cMet binding
activities were anal ysed, when expressed in

wa@eowhiooEei on with the 2243 1 chinmeric |ight cPei/nP2008/059026
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Results obtained fromthe anti-cMet direct binding
assay are shown in Figure 66 while Figure 67
illustrates the HGF binding cometition assay. G ven
t he experlnental dat a obtai ned regardi ng the anti-cMet
bi ndi ng properties of the "full-1MST" humani zed 224d
1 MunaokelilM | -X*A2 W eguiling ggnaanchburae HEEEd‘Qé dgsrrakine gene have thus
i ct ure 65 nas sel ect ed and a [
i efbetle (e PRl L fE i hu ol TR
"o evel B@§edtdﬁ€ tBio-High [heeholodd it haé‘%eéﬂ"@ea@@lt@ du@ct\lffnransfert the
the humanj zati on strategy applied here, it has t
r ehwpsnagrtion Wfmakiany canod fFep the e XiaNeL §oaw&1 @gn@mzatlon (see
g%ﬁ%@gﬁzﬁgan& v@%th\émé AU HC&y)1- ﬁ@[djfe’sl?JﬂlJ?]h%df%r5151@ Qs depicted in
mal N humani z t|on we confirmthe
r eFigab:l 63 Wlohfrelbtbsantsl\ﬁl' ammb‘merd algnaeat efMmhamiurine@A76lgyand 224G11

ana Is . tools, an 0 nstrate the possibility

iﬂﬁgﬂrl%srwtﬁ ey Cmﬁf*&ﬁ}a& famsivvogk It G dne, dily the amino
an&dl@ i %s ?(ﬁgﬁrdlff&%nﬂ fr &P Re ﬁ4(§ ﬂeﬂnﬁnh@W &ﬁﬁzﬁn is depicted. HZVHO
honol ogy. - Humani zation of 2243 1 light chain
va}anambﬂesjmnds o kdulbdMET » dwinderzed fvgrsidneo bt 224ditdnVH domain as

w he human germine
al&F‘igqré@? @Hﬁwﬁeﬁﬂ%gﬁgfﬂ éo%'f‘l?h the 224@ 1VL
er i Ne $RIUENEEMTAS) DRBANSEANVERRMA ot 4R 1helnOVH domain has
the | MGT dat abase analysis tools, two possible

r etbénvbﬁmg h@ﬁﬁﬁmcwdr@tgiu o sarftbeMeh dinding rastivipieey wargl analysed, when
d. .. .Thu n|

£ 7 tréggic(g in %ogl\rl;%n egnwn glne C124m cth#n %t C aleLRa%u#giORFalned from
Thﬁlefahﬁfch?i QAire AHINNAS ads@y a;re showh i@ Figufd 68 whilé FazuRdleBlustrates the
framework with a shorter | engt h(I GKV3-1 1*01),
t hEGEebigAMLGOrPCHTIPY 3&sY.- @mn the r?@‘?ﬁflwwatﬂ w@&a}ned regarding the
Fi > t t
ittt D Rt e e B Tt Chi RN APl e H domin, the
f r eeelvog ksiind avid kmlubtmefas glopictedrin &ipgird 6hges sdl-lbb—teFthrEFé bioinformatic

only hea cid that s found different
%nﬁxsrﬁe w5 4 QLS § ¢ Twepnetsey 1ovgy afy e so-called

angzml\/j.lg\lrﬁ@%mgﬁrrespond to basic humanized
versions of the 2243 1 VL domain w th above ("rank"

| ane) nent Goredhenhtiaiiigatsor btesedyy appdied thicfd, edhasTteebe referred to the

gl o e PR R A 1 B Han” i Sy i A5 deseribed

bagr Cthe SHtIeVH @bmalnORGRENizEHIR wd conmwplilke WilabilR¢ of the IMGT
selected. In a first set of experlmsnts the two basic

humgmberg system andshopfole gieampys@ toals, and also demonstrate the possibility of

transferring the humanization strategy between antibodies under the limits of their

intrinsec homology.

11 - Humanization of 224G11 light chain variable domain

In order to identify the best human candidate for the CDR grafting, the
human germline gene displaying the best identity with the 224G11 VL murine sequence
has been searched. With the help of the IMGT database analysis tools, two possible
receiving human V regions for the murine 224G11 VL CDRs were identified. Thus, two
humanization strategies have been planed for the 224G11 VL domain. The first

corresponds to an initial trial for a human framework with a shorter CDR1 length



murine VL domain were constructed and their anti-cMet
bi nding activities were anal ysed, when expressed in
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Results obtained fromthe anti-cMet direct binding

assay are shown in Figure 69. In this experinment, a

similar anti-cMet binding acti W%y was observed for

the chimeric and HZ VL6 (" longer-CDR ") version

wher eas al nost no binding was detected for the HZ VL3

(" (I6kof3-&1 DRy sqcesdmithridange? AWM 1 engibriGkY 4akilil body .

In a segond t of experinents, we constructed .
anal ysel AR P ENaEs BriTe trg AP rG Al LGB o1 v domain
| NPitRROted sBleoRa i methnVRiEEWEEs.Ofn thb et shirfer d@di l8Rgtr Hu-FR FR

2243 1 VH donmmi n when expressed in conbination wt)| )
t hisngsp ey the pipergced thatawyes forad differens froayibei2dAgl 1 murine VL domain

hupani, ol i
colARpFER, KoL T1 YRR A0PYE B ey’ Brktonlifo Klo KL A Ldions of the
huPG el Ladudndin witteatidle (Edink’e tagic p mehtienddomutatiefid clearly identified.
resj dues fromthe first group (rank 1 residues) gﬂ%y . .

r efr§ MEEORL MR, casBsRIPRSCHpEIHEY PFGTRAMMR it ravept which said

di f8ekioRWIHIRHAS ?@%n@%@ RO ¢dhoftb@Wr &1oEer! BDRALBamework will

experinment, no differences in the binding Capabilities
of b¢ fdect@lst ed 2243 1-derived chineric or partially

humani zed r.econpi pant .antj badi es were, observed. .At

Chis. polit M350k SRkriTHalso o A ik Ships of the 22411
f opeindi £ edidin bEEAE 8ohst B clrdN ehed 468i-c U cVibi SRR detivities were
and the selected " |onger-CDR " human framewor k have

beanrilysnd| ybew canepsicduind commbinpiddrevetit tiicoP24nat i chivearic heavy chain.
bi ﬂgslug]tg Hﬁfﬁ%ngeéléva\{? ﬁfet a}glgl-ecc]:\ﬁezt4ﬁectlbiﬂcg)i§€ Qllsszaﬁ galrenvsl‘ho?vt%qﬁ Ialliggure 69. In this

when imerrc y C

t hepelitheh€ aitsedilihanti-eMisindibpasiivigdwieoisseprRdGbr theehimeric and HZ
224d 1 VL domain in the HG- binding conpetition
as¥&§. («Aenger&IAR | ») Ergopevirrcast Hmoptarq bindingnyvas detgeted for the HZ

de | 1] . it LY of nurine
ande S5 sRpfer il DA Ain 6 TR0 R EEELEY 224G

1- deri vhdaawetorbdétest cxhjicrintungs, stagensofuctcl eand24d@lystd \the anti-cMet
dopmi.n humani zatjgn,. the resulting. sequence contaip .
on PG AR i<S Hetheriarlrast | égmeg}%ﬁﬁgver%% Bhamil N-6-derived
pas e Al vEeQRAR SvhcATxPRAWA ihgboﬁiﬁ%&i%nﬁth tesadt 13 Whimeric heavy

-l abel |l ed residues are L4, M and R84. Based on

t hehaiMEFvon addbigoriah usysivetioamdviromalyogy; iattd HZi €L veison the seven
d t that_h k. di spl ayi .
e regiey Bpng e Ateud (i, O AP Bt BRGT Ry ZoY 14 ersion the

befosHildfaRisRubN fromhUBBRtZabhP ral 9G8S8ucs) bnljasmh@d murine. Results
been decided to characterize the resulting heavy and

| i gteinedhram Hbereanticddictvéirest dinding tehsny2arg Ghownaght Fisyas 70, In this
S L BhBELR AT AE0GE . BRINSLRaBAi DS rRIARMEAR 1 derived
chimeric or partially humanized recombinant antibodies were observed. At this point,
18 out of the 22 amino acids that were found different between the murine 224G11 VL
domain and the selected « longer-CDRI1 » human framework have been analysed and
found not relevant for anti-cMet binding activity of the 224G11 humanized VL domain,
when combined with the chimeric heavy chain.
It has then be tested the HZ VL4 humanized version of the 224G11 VL domain

in the HGF binding competition assay. As shown in Figure 71, the results obtained

demonstrate the similar competitive activity of murine and recombinant chimeric and



murine residues being then perfornmed when expressed in
conbi nation wth the VHO humani zed versi on of the

wheaopoabain. 11 - Humani zation of 2243 1 anpd¢hBP2008/059026
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a first serie of experinents, we constructed and

anal ysed the anti-cMet binding activities of the fully
humani zed version of the 224d M anti body. This
reconbi nant versi on enconpass both VHO and VL4

humani zed VH and VL domai ns respectively. Results

obHZi Wetihimamredr244nil rdegived arfibodiss. bi ndi ng assay are

ﬁzm I2§El @119 u{a 0% tl(lzei\/g%él(gil lngixgoer{lelu t amzag LE‘I néasultlng sequence

Si @artahs bﬁllytfbaﬁ o@cﬁld (S)Iﬂ@fe@rd@@ﬁbdkmnghﬂﬂd%ﬁﬁh@ ﬁﬁnﬁh@ Cbarental sequence.
chimeric reconbi nant 2243 1 versions. It has th

bedf Slmyért adFigwe Ruthese fourrirabelead (Fé’fdél%@feéf“ MR, Izléa@d R84.

1VL dongjhyi g, b c o
resul ts 0 tal&ﬁegg Ts}]_\bggﬁoi\}\}ﬁfﬂl)n igﬁe 7 ddgﬂglﬁgo hfsﬁs tools, we
Si mrh@rstramdpbzttl Humed faahewaork ydigilaypeg Eﬂﬂlﬁcﬂlhrahdmffer@cemdl term of CDR

reconbi nant merl and fully humani zed 224d
1- lgagthymay éﬁﬁ C K atl}\lpgangztag%ré PERCEP dt hoy ghenbeen decided to

an&ﬂa?&@éﬁz@“t‘ﬁ@%&ﬂﬁﬁ%'ﬁea\&gg?cg @gﬁi Child RAGHERES&Q8E AfMBic 224G 11

only four outsid ' s comng fromthe nurine
paargibody. $1teg¢1utecd:ddamntagamds&bdml}drsrmf the segudnoen oNhet lhzemlnlng four

anal ysed sjte-directed enesi s single varian

© NEES o bis Ot BT LNER EXpFEL y ibHaion Sith the VHO
C ORkthalAtddorR bt Bf thBBeMQnbiaNi zed version of the

heavy chain. As exarrpl ified in Figure 75 for the

di rect HInHungnigatéenyofidddénntibedsd pot ent i aI rel evant

resi due he Jfour d_b 0. .1 ,
has beer:l ggrsge S an gFltngléﬁtﬁu |Wte g ’Y[@ %%}{Sﬁ% tb_& anti-cMet

V0Binbupaadtdeibs288 he Fuly- Iﬁmmmdv\hamoﬁxm @lﬁeSQQ4Gml antibody. This
conbi natl on with the HZ VHO hunani zed224G

1 VH
dofPEPMbINARE SHEAR cneprpase bethy ¥ H0gnd: WE4 diupsaized iV iapg VL domains
aSISe ec‘ﬁogipl' Re? 1&”6%13&1 f&%gns I{%eaIﬁ'f-zbcMQ{ ?9&(2%1@?&@3&%& 89 shown in

e am no aci mutants o
vvnguﬁ:na} Jis ehis tegpértteettj thy fulhe htvest 224@RhemédMet binding activity was

BBt S 080 bt MR EIAN W@@%@Ena' Cfrlﬁg‘imt%lﬁﬁm 224G

exdBbhs the best anti-cMet activities. The VHO/ VL4-2x
mutant correspond to the HZ VHO 2243 1 humani zed VH o
domai n Ehps s ddemicsted thvefuby hvinaniz@d @rsion fod hheerd 24€d IWL domain in

Bt bl eReS Pactisiy B cRu ool bds cfoyn in Figure 74
hug@nd k@ ate Vied i iaR @nYEsSE hotwi dfhBartktaVlfurg4@hd Trecombinant

hurmani zed
chimeric and fully humanized 224G11-derived antibodies.

At this stage of the 224G11 antibody humanization, the resulting sequence
contains only four outside-CDRs residues coming from the murine parental light chain
variable domain sequence. We then analysed site-directed mutagenesis single variants
of the VL4 humanized VL domain when expressed in combination with the VHO
humanized version of the heavy chain. As examplified in Figure 75 for the direct
binding assay we identified potential relevant residues among the four tested, being
M39 and H40.

It has been decided to analyse multiple mutants of the HZ VL4 humanized
224G11 VL domain when expressed in combination with the HZ VHO humanized



VL domain with the triple nutation L4M M39L/ R84G
G ven the experinental data obtained regarding the

wa@aedwoeMer bi ndi ng properties of the fully huneei/ERIH08/059026
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224d 1 anti body the bioinformatic analysis of both
heavy and |ight chain variable domai ns sequences was

then perforned to evaluate the 91 humaness " |evel of
t he VHO/ VL4-2x and VHO/ VL4-3x best humani zed versions.
It has been previously denonstrated the "full-1M3T"

huﬁ%ﬁlzlaYHodpmﬁln tAveshpyo plAignre176Vqr (ﬂhm@lmt bmélgm agbpygand in Figure

ﬁ%r{}?rn%n %@EF 1n%]8f teg%l VL%s%yh én)}ﬂ OIF]IF armn 81|d§1 mrH}aru}t% 8f the VL4
r e&(brﬁz!dﬁSVdMB %@Mﬂ@é iddhafy theesst HLMnD&HQBfﬂbﬁiatlkﬁ)’Based on the single
residues are located at the end of the CDRI, M9 being
t hewknseialyiial it prbesnchersed apvlerble pad aire Peyghthat may exhibits the

Pr okl em Lot aé’i@mge%c 2. Wi V841061828 orte HYAnddB'IHé iz YHO 224G11

humani zat'i on consi dering those posithons. as
of hirhaniKalb¥H dehiini dxipesssall withehd/[HZZDRI4, 2M(e11hhmfamtﬁsai VL domain

o ¥ 45 4ol Bt SRS AR OGO Er 4 i e to the HZ

M QU 24€ AN SRR AW I S o bﬂh‘@s%ec? Witk thOfz W4' 924@'1 humanized
in Electronic Form (This sheet is not part of and

do¥$ dentaic withtthagipée mhegon bEM/NBILR &hat i onal

Gopost { Btk Sornehies ShuTbanartyRe i diimeCbibdRe properties

Waéf-‘ﬂlle 61111135 afi@nhiesh dMGN Iuhﬁ)od??tl@é bidtdfeimA1R: anaﬂysf@ aFDHoly heavy and
-2 1lineline 27/ daim41l -3 ldentification of
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domain humanization, and considering those positions as part of the Kabat definition of
the VL CDRI, the humaness level of the fully humanized 224G11 antibody should
display a strongly reduced immunogenicity due to the minimal conserved murine

residues.
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steps: i) screening the generated anti bodi es and
sel ecting anti bodi es capable to bind specifically to

w@200n07427) evaluating in vitro the sel ected aptT/PPINEES9026
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of step i) and selecting anti bodies capable to inhibit

at least 50 % of tunoral cell proliferation for at

| east one tunor type; and then9%i) testing the

sel ected anti bodies of step ii) and sel ecting

anti bodi es capable to inhibit the c-Met dinerization.

2. Process according to clai @LAIMBerein step iii)

consists in evaluating anti bodi es by BRET anal ysis on

cell s expressing both c-Met-RLuc/c-Met-YFP and

sel ecti hg Brocetdsddi the sckpadrl ef apantnhiMéttangbodye s bn@0Of ¥ functional

t P e ot ety S g s Rt GEboySfiefREdbendent and

Caﬁ@hﬂﬂn@épeﬁ@étﬁ dct@Ritivh REd- Nm Bh4AGRRY 1A $hat livdoilisbdthe following
claim1 or 2. 4. The antlbody of claim3, or one of

i t¥ePuncti onal "dival ent fragments" or "derivatives",

char ac:Tg M 2ednl dlg[ e %Enér!ite& %H{i)lgol(ﬁees?ﬂ.satsel]e%alz% I%rbodleéﬁﬁgable to bind

conpl engntary ning re

conpr i si ngspebiicaliy foa-Bet;d sequences SEQ ID Nos. 1 to
17 and 56 to 61. 5. The antibody of claim3, or one of
its funbliorbatingix wrerhe ﬁ*“rl%f‘gjﬁde?ﬁt!std@ﬁ of P ii\aid; splegting antibodies

character i gaggbl'e Mo it bl 1& %r%%?% 0 Om@%&lﬁ)h%rﬁmn for at least one

conpri si ng 'east one chosen
conpri si ngtutroe tyel ol then d sequences SEQ ID Nos. 1 to 9

and 56 to 58. 6. The anti ho of. claim or..o .

its funt?i e thgp &ﬁ?tsﬁﬁn%éﬁﬁ@ tornd selPf W@gd{es capable to
chahast BE t288 difelil@oni t conprises a heavy chain

conprising at | east one CDR chosen from CDR-H , CDR-H2

and CDR2.H3Progkrsr atcarding GDR:I#HM donphdrsiessteh diiardonsistacindevaluating

E . d. 4 7 56, - - H2 '
¢ n RS PR dedtibiis o i Ressipe B LRI AR fer YFP and
- §IRRtINS af@FTlidsS@BaBIO R iARIbRA BGLB0SBAGERE BRIAQ LA NO.
3, 6, 9 or 58.93 7. The anti body of claim6, or one of

its fundtiOnatolatidyvantdedys pagmenefstts dhnctiapl Vdivplgak fragments” or

AR5 S Ul AT Ao B By or2

conpri s4s TH@ amibode Efcdlgins 8 ooieone oSEQfliddtional “divalent fragments” or
“derivatives”, characterized in that it comprises at least one complementary determining
region CDR chosen from CDRs comprising the amino acid sequences SEQ ID Nos. 1 to
17 and 56 to 61.

5. The antibody of claim 3, or one of its functional “divalent fragments” or
“derivatives”, characterized in that it comprises a heavy chain comprising at least one
CDR chosen from CDRs comprising the amino acid sequences SEQ ID Nos. 1 to 9 and
56 to 58.

6. The antibody of claim 5, or one of its functional “divalent fragments” or
“derivatives”, characterized in that it comprises a heavy chain comprising at least one
CDR chosen from CDR-H1, CDR-H2 and CDR-H3, wherein:

- CDR-HI comprises the amino acid sequence SEQ ID No. 1, 4, 7 or 56,

- CDR-H2 comprises the amino acid sequence SEQ ID No. 2, 5, 8 or 57, and

- CDR-H3 comprises the amino acid sequence SEQ ID No. 3, 6, 9 or 58.



No. 1, CDR-H2 conprises the am no acid sequence SEQ I D
No. 2 and CDR-H3 conprises the am no acid sequence SEQ

wo Dobloo7437 8. The anti body of claim7, or one HfT/EPB)OS/059026
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functional "divalent fragnments" or "derivatives"”

characterized in that it conprises a heavy chai n of

sequence conprising the am no &% d sequence SEQ | D No.

18. 9. The anti body of claim®6, or one of its

functional "divalent fragments" or "derivatives"

char act @ér i e antibadyanf ¢lainc b6npr Dlsfe Qf gs If@rwmyn@lh ailvﬂlent fragmentS” or

risji.ngs, wher
conpr Bh0%, bttt o arRES e PGl SBbipg cOR-
C OCPR-Be Sintl EDRIAN Gviaedil CTRRIFENEE R tH Maino Eacﬁn@quence SEQ ID
CDR- H3 conprises the am no acid sequence SEQ |

- D No. 6.
ONOTHG HoagmBtiscs | P NGO gicicb AeugRCq SEQr HAcYP oRaind CDR-H3
S@rﬁggt 5 a‘ﬂﬁﬁ@g&ﬁ (gfe @%QY% Ny&s", characterized

It conprises eavy *chai n of sequence
C 0 n’p ri s§ngThd antaimdlycn f&ialdl Zequemc ef SEQudcHohd. “dlalert Fragments” or

ant i.body of cl ai or one of s functional .
" d| RS ,r%b@ms%@én gt th aagrqomlﬁ%%ileavarﬁ.b@@c? ygige comprising

i nthtet&ﬁ{md 501%55'5?1'éh§ee§E@IbWM80ha' n conprising COR-H,
wherein CDR-H conprises the am no

aci d seﬁueﬁh@ aBHQdyD»Ndain’7 6, GDRHIS doriprdtioesl ‘tdrerlentifragments” or

acj, uenc SE \ CDR- H3 co rises the
o S < e ) ROmBiveen e ST ot e COR-HL.
¢l eDR-H2,an@TCIORGIN fwHek&in ICUIEIH 1086 hprisds ‘t’@l fhifo acid sequence SEQ ID
fragnents" or "derivatives", characterized in that it

colpr s P Re e soppidivai the fmige qeich sequener SEQ HY NheS and CDR-H3
an&orh? rgﬁ%l 916 a%ﬂH n?& ? (g ceDS]lfl\ﬁ ID%QO 13. The antibody of
cl al M6, > of ‘one S

uncticonal "d| val ent fragnents”

or "deriyaThy estibodyNaAr A&iken) dednd Of tthamndtbnﬂcrmvalaﬁﬁra@mems” or
heavy. chain conprising COR-H , CDR-H2 and CDR-H3
wh BV AT CDR- $herasioriged §b§1at HeSORTINRS %B?Q}’YS@GM@QSEQ@ comprising

D[ N% he am no acid sequence

SE&GI Bmﬁ%gc@%a;%ce%@m co'rrp'ri ses the amino acid

sequenclal SER hiditNay d8claitd6, dihenaof itbdatyctiohalctdavatent Jragments™ or

e jjts functional_ "dival ent fragnments" or

’ déf%%tewe»sﬁhar%ﬁgvs tRrhg el CPRPEHE 2 %ga‘é’oﬁ%’ﬂl? Sewpgsing CDR-HI,

hegpy.-ahahg C%RSPFH YRREEn CIIRIH 1SEdHEpriRE tiRM MR %‘éiddsequence SEQ ID

sequence SEQ I D No. 62.94 15. The anti body of claim 3,

orNon€, 6DR4E tomptijeontht dhdne alcahscducagn®hifls1DoNo. & and CDR-H3
comprises the amino acid sequence SEQ ID No. 9.

12. The antibody of claim 11, or one of its functional “divalent fragments” or
“derivatives”, characterized in that it comprises a heavy chain of sequence comprising
the amino acid sequence SEQ ID No. 20.

13. The antibody of claim 6, or one of its functional “divalent fragments” or
“derivatives”, characterized in that it comprises a heavy chain comprising CDR-HI,
CDR-H2 and CDR-H3, wherein CDR-H1 comprises the amino acid sequence SEQ ID
No. 56, CDR-H2 comprises the amino acid sequence SEQ ID No. 57 and CDR-H3
comprises the amino acid sequence SEQ ID No. 58.

14. The antibody of claim 13, or one of its functional “divalent fragments” or

“derivatives”, characterized in that it comprises a heavy chain of sequence comprisin
) vy

the amino acid sequence SEQ ID No. 62.



"derivatives", characterized in that it conprises a
[ight chain conprising at |east one CDR chosen from

WEDRS/0emrpri sing the am no aci d sequence SEQ | BLMBB2008/059026
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to 17 and 59 to 61. 16. The anti body of claim 15, or

one of its functional "divalent fragments" or

"derivatives", characterized irP4hat it conprises a

light chain conprising at | east one CDR chosen from

COR-LI, CDRL2 and CDR L3, wherein: - CDR-LI conprises

the an ho B¢ entdledyerfcdaisEd) pDomoof ite funcgionals doyal®g, fragments” or

efgacon”pr Ihsa?af? datrgg(é:ﬁhﬂ%g I C#,rgprsl\’seegge{]%e cﬁ%@n%on%ls ine at least one
SGQDRH%S&EQOMMS cbnpribthg thé a@fin® dcidlséquehide SBUY ibawy. 10 to 17
of claim 16, or one of its functional "divalent
frepfhiodl. or “derivatives", characterized in that it
corrpr is | o r 3
CDR. L F%\hﬁe}?ée 51%%88&%‘% C'Palﬁl fgr’) Olézdélgt f (e;trs);%rlnﬁér‘]uoona dlﬂﬁetﬂr}gagments or
SemmneteveSEQHchN@med@n tl@E)Fﬂ- t@mprinrpra Bga dhhm @ammrsing at least one

acid. s uen e S n L3 conprises the
ant-h& é%‘?}té??% ISE%R d%ﬁ{ §8thfﬁ’é1 ant i body of
claim17 DWLP@&nﬁlflse'stﬂ?e Jﬂﬁﬂﬁtabfarb%g ent $ROAM No. 10, 13I lt5 or 59,

fragrrents" or "derivatives", characterized in that
conpr i se€DR-L2 ghmpaseaitire zm‘uns agquengenco MR 1) Ng. 11hé6 or 60, and

' No...21. 19, ti
o TeEBCEIRENEE ST 4rinb origgivengs SERIERG! P For o1
fragments" RS antdRydy \Atcla@sls, of bme %@tlﬁrﬂ,lﬁ&ﬂ)nhp“dlhsﬁénﬂﬁfagrnents” or
CD{fTQP“ ses a light chain conprising CDR-LI, CDR-L

atiygsér elfasacgmRed | incibapiti %@pftsh% aaliglfochadn cromprlsmg CDR-LI,
Segpgn S th
aC|8 Sgg ug% C%éﬁgég? | e%% E?% E% OQOU B si%ﬁl% arm%o %md Fguence SEQ ID
anNBOIQCCDRSEQl&H@ﬁs&E@de@rnﬁi@-acicﬂsec&@nceTBEQam INIQdM afd CDR-L3
claim 19, or one of its functional "divalent
f r%@mrrrﬁﬁgﬁ hegyming agifl yequcesSEQdRANaderi zed in that it
conpris f
o ho aord euillods it R SRGHGR IS WKL iblgn frgaments” or
cl ‘édm&tﬁvesb,rchamteﬂted inghdtunatmmoizas a Tigdhtwhbh@ndf sequence comprising the

fragnents" or " Srl tjves", characterized in that it
f»ﬁ%}niosaégdsgqv?n@ﬁ Wocgh‘pri sing CDR-LI, CDR L2 and

CDR L3, 19\hepe hﬁh% ol-f 'dd%&”ﬁ '0? @3 lites %&R)nép" $yalent fragments” or

sequence SEQ | CDR- L 2 conprises the am no

acf cbbrwefqmﬁcdlaﬁlz@ﬂz@dl\io tha6 1tam1n1@[slas la3 liglgndraiis eemiphieing CDR-LI,
AMBR-£5 s | d%el‘f[y(i% wheE(?l t‘Bli\li'l cornprlses the amino acid sequence SEQ ID

No. 13, CDR-L2 comprises the amino acid sequence SEQ ID No. 11 and CDR-L3

comprises the amino acid sequence SEQ ID No. 14.

20. The antibody of claim 19, or one of its functional “divalent fragments” or
“derivatives”, characterized in that it comprises a light chain of sequence comprising the
amino acid sequence SEQ ID No. 22.

21. The antibody of claim 16, or one of its functional “divalent fragments” or
“derivatives”, characterized in that it comprises a light chain comprising CDR-LI,
CDR-L2 and CDR-L3, wherein CDR-L1 comprises the amino acid sequence SEQ ID
No. 15, CDR-L2 comprises the amino acid sequence SEQ ID No. 16 and CDR-L3
comprises the amino acid sequence SEQ ID No. 17.

22. The antibody of claim 21, or one of its functional “divalent fragments” or



22. The anti body of claim 21, or one of its functional
"di val ent fragnents" or95 "derivatives", characterized

WO pooblart427t conprises a |ight chain of sequencBCT/EP2008/059026
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conprising the am no aci d sequence SEQ I D No. 23. 23.

The anti body of cl a| m 16 or one of |ts functi onal

"dival ent fragments" or "derivdld ves", characterized

inthat it conprises a light chain corrpri sing CDR-LI,

CDR-L2 and CDR-L3, wherein CDR-LI conprises the am no
acideriseigesi @éa@g@fimd mdhatsgqor@?aem lig ingdssequpace comprising the
a”&rﬂl% aaC{(ij au gﬁ@e No. 60 and CDR-L3 conprises

t he ARG FdYas nce®SEQ 1D No. 61. 24. The

ant i body3 ofhe hlﬁll‘tmd?%,f cMimOre o®fonk to$ 1ﬂ°stfﬁﬁétidhﬁla‘| divalent fragments™ or
“divalent fragnents" or "derivatives", characterized
i n"qoRNRtYes” coOmprayEsd dn| thahtt eHBRFCHT Yelfuehee comprising CDR-LI,

%ggﬁg{n?li rbég%t(ﬂﬂ% an %efae | epreqy ec%g‘rﬁ)r@?sghfe%ﬁlg@? gggil' seaéence SEQ ID

cl ai m , or one
" dezalSQnCDth By reenipsiscothe” deinb vaid vegiencec RBQak &Nd. z28dand CDR-L3

in that it conprises a h chaln conprising the
aﬁ%r%?ﬁle%&%ﬁ@ S@E@‘F%ﬁ@ Df¥o- 69, " 20 or 62 and a

|'i ght chai phCAmidd 'd'f%la{utﬂeZﬁQ?r e %@'1@ tﬁﬁ&ib%@lcedléﬁ&tlfggments” or
No. 21, 22, 23 or . . The anti body claim 3,

on lopivatites” fqhatat:ieunfai i} 'thlat\la¢0emrlsf:$ aggbtmhsih adrsequence Cornprlsmg the

“derivatiyves dinthat it conprises a
eSO L SO T ReREH | DR e and CDR 13

conpr i spNYThE aREIdy VSt Haibd§s, é‘r”bﬁlé)oﬁﬁb GurkcidHA TRy aRER ftddments” or
Nos. 1, 2 and 3; and a Ilght chain conprising CDR-LI

CD‘FQieIEIZa'faYﬂ&” CiRr4cgrizodmp ithat ng cmeslpteata h@lvy ahhi egriprésing the amino
m%g'ecf@lglg%e (2 %91\%% l%bf@ 2%) or 6 ? Srflq}f%J l%aln cminpr%mg the amino acid

or-’one

! d@,e\qﬁbrﬁﬁtsgq HYNRNL 522003 oLl63.i vat ives", charact erl zed
t it conprlses a _heavy chain conpr|S|ng

ami no_aét-dThequiehndy ofedpippi ARy ongohi ﬁalqtlpgﬂt“dewéw fragments” or
Co%‘vﬁﬁ%”t éli% rl}gd Qﬁ'tﬁaﬁ?gkjﬁgﬁ&ss;@ei& gﬁ&n %émgaﬁn% CDR-HI1,

A nurin ybri rracapab secreting an anti
C| @DikeH2 iand IR HRdom@%kingl fﬁepfmﬂilvbllyehhyMIlodmm sagience SEQ ID Nos.

Pa 123361 Sbatd 3' 1258 e 5033'@%%9153%9& DK HERBBR-L3 comprising
1 relpektivdl theTzHﬁm@r%idbs‘éeﬁ(en@E SEQAIDNSs. 197 | P&y o1 1 LS
functiona di val ent ragnents or deri vatives"
char act 2.i Tedanttbodiaf claimcUmpr ione f atsHeastiongh dipalent fragments” or
cor eg‘llvgtllxpe%”,cc%%}a@l[érized in that it comprises a heavy chain comprising the amino
acid sequence SEQ ID No. 18 and a light chain comprising the amino acid sequence
SEQ ID No. 21.

28. A murine hybridoma capable of secreting an antibody as claimed in claim
27.

29. The murine hybridoma as claimed in claim 28 deposited at the CNCM,
Institut Pasteur, Paris, on March 14, 2007 under the number 1-3731.

30. The antibody of claim 3, or one of its functional “divalent fragments” or
“derivatives”, characterized in that it comprises a heavy chain comprising CDR-HI,
CDR-H2 and CDR-H3 comprising respectively the amino acid sequence SEQ ID Nos.
4, 5 and 6; and a light chain comprising CDR-L1, CDR-L2 and CDR-L3 comprising

respectively the amino acid sequence SEQ ID Nos. 13, 11 and 14.



CDR- H2 and CDR-H3 conprising respectively the am no
acid sequence SEQ ID Nos. 4, 5 and 6; and a |ight

wa@b@pnomeonpri sing COR- LI, CDR-L2 and CDR-L3 coOPQI/EB100§/059026
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respectively the amino acid sequence SEQ I D Nos. 13,
11 and 14.96 31. The anti body of claim 30, or one of
its functional "divalent fragnméts" or "derivatives",
characterized in that it conprises a heavy chain
conprising the am no acid sequence SEQ ID No. 19 and a
| i ght chhi hhe erfprodgiodglaimed b woc adild vegipaak digeent| fgments” or

22. .32, nurine hX ridpna capabl g of secretin Lang .
ISR CIRHCEEST in Shali hryppriagy @ gy (i, gomprising the amino
hyidid deqi@nés SEQaID®B®. 19 sldai xR ZhdRpashprath@thetddgino acid sequence
CNCMb Institut Pasteur, Paris, on March 14, 2007 under
t heEQUROEe. 2. 3732, 34. The antibody of claim3, or one
of its ngt.i " di e - . . . .
Pder vatyvaan iy yidsaeDlpabi AETER ng G antibady ag claimed in claim
heavy chain conprising COR-H , CDR H2 and CDR- H3
conprising respectively the am no acid sequence SEQ
Nos. 7,58 % Hgl,ﬂnan%v%aldpmgms lhgicd @pﬂm gﬁnfbepemﬁm (e ONCM,
CORsliit PG DRirksSof SIREH B, 9007 BRRE G HBhder T RG3 8N NO
acid sequence SEQ I D Nos. ‘15, 16 and 17. 35. The
ant i bod$4.oThe katitmd§4f dainpheonbnd oEitf duwstiooalaldivalent fragments” or
"di.val ent fragments" or .'derivati.ves", characterized

%ﬁlg?“‘ﬁs CORpTEREd dn ﬁ%%v@ CERBISCHREFPs Y cREPrismg CDR-HI,
anCpR-A2iadd XA €ormbitdi ﬁé&pect@@lyatﬁg afild &4 s&gu@h& SEQ ID Nos.
conprising the am no acid sequenc ID No. 23. 36

e SEQ I D .
A e iapé Shyid iadiakh Cb%ipabn@ri@mgéélaRelﬂ,%)&rL%md 6By L3 gomprising

clained in.claim35., 37. Th ' brido as
ci B0 o B 323 fusal P S D N WAL e
Past eur 35.Pahd satitody bflcyai, 34 Q0 dnevdesrs fuh@iondMdivalent fragments” or

1-3786. 38, The antibody of claim3, or one of its | )
f urderivatieas”. iavastesized fip dbptdheampigses "aggqvy ghpipecomprising the amino

char ' ' tHpt [S8S: 8 s :
CoRRSLREAREIEDYS R 0 g A THEASER LB I v asid sequnc
reSp@dDINel23.t he ami no acid sequence SEQ I D Nos. 56,

57 and 58; and.a |ight chain conprising COR-LI, CDR- L2 . :
and” CORY -3ACBHRG byt OFESBERIF P |SGOTPHRE dhfipidPodyiag claimed in claim
seggience SEQ I D Nos. 59, 60 and 61. 39. The anti body

of claim38, or one of its functional "divalent
fragmends" The murine hybridoma as claimed in claim 36 deposited at the CNCM,

l\b@‘
ant

Institut Pasteur, Paris, on July 6, 2007 under the number 1-3786.

38. The antibody of claim 3, or one of its functional “divalent fragments” or
“derivatives”, characterized in that it comprises a heavy chain comprising CDR-HI,
CDR-H2 and CDR-H3, comprising respectively the amino acid sequence SEQ ID Nos.
56, 57 and 58; and a light chain comprising CDR-L1, CDR-L2 and CDR-L3 comprising
respectively the amino acid sequence SEQ ID Nos. 59, 60 and 61.

39. The antibody of claim 38, or one of its functional “divalent fragments” or
“derivatives”, characterized in that it comprises a heavy chain comprising the amino
acid sequence SEQ ID No. 62 and a light chain comprising the amino acid sequence
SEQ ID No. 63.

40. A murine hybridoma capable of secreting an antibody as claimed in claim

39.



"derivatives", characterized in that it conprises a
heavy chain conprising the am no acid sequence SEQ ID

wOR009B@742nd a | i ght chain conprising the am nOPEIEP2008/059026
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sequence SEQ ID No. 63. 40. A nurine hybridoma capabl e

of secreting an antibody as clained in claim39.97 41.

The murine hybridoma as clai med% n clai m40 deposited

at the CNCM Institut Pasteur, Paris, on March 14,

2007 under the nunber 1-3724. 42. The anti body of

cl ai ms $L.27he Bowring1hybgidomases dainnd BIclaio 48ndepositdds af the CNCM,

cniref o SRME T LGRAT wdb o iR Bl

anti body2. %8 akfiBodNbf QQﬁMs F-2T| 30,3 A234,035,08% 08139, t§ one of its
fupctional "divalent fragments"”, characterized in that
safugctenal beiylens fragepntie Py cderpetinedy chaieeterizcd o ehat it consists in a

Co%ﬁbﬁ&%l%ﬂt‘?bd ght chain and heavy chain constant

regions deri ve froman anti body of a species
het er ol ¢30Tikec tntibdis (Blﬁ)clsm 444 0r dhe of Hisnfnttdoraht divallyit fragments”,
of claim 4&% or one of s. functi qnal qdé(val ent

i

f r eRyRHRrEed iR g s é‘PPE st etHEere antiboset @l dneigeYRy comprises the
Spﬁgﬂte&lainsaﬁﬁiﬁea chafl Bo MR AGRL 80ROy mn Qﬁt?dorﬁﬁl of a species

44,7 or one of 1t$ functional "divalent fragnents”
" desteroliigove®'the olvas@ct eri zed in that the |ight chal n

and hea ai n. const egions derived fr ma hunma

o boaty e iR hog r e SRR T S Snd g s AR divalent
kaﬁ@@néﬂ%ﬂ‘ SRuraféidearin Hﬁ@ sﬁ@ﬁ&ﬁér&é‘@u@ ResgapR- 1,
gamma- 2 or ganma-4 region. 46. An isol ated nucleic

aC| d, char e dningeided pntibedy of clagn cidovsrpner @fnits Hienctional “divalent
'aé’n"l"é 39 ! C‘ldglllvatlvgs”ds %):te%zedJ %}] Gﬁlé"t t%gl lgghftD%An and heavy chain

ng for an ahtib unct

" dd:dtﬁiaﬁﬂfegfdn@@l@”ﬁﬂécﬁfromra hLdﬁzIﬂ Mﬂftiod?%re, reé}ﬁecﬁ{fé:ly If@dhb |111ght chain the
one of clainms 3-27, 30, 31, 34, 35, 38, 39 and 42-45;

b) kappa tegie anchier thedsapy Flsiih e Lamms- beiunE d o8 spaprihiggion.
fromthg: gahQu S c c u

eoneneds S5 BoRlcERRIERCE30o LAY, B g § RUGEHE om
| DfoNowirdbnucEi€rdi:No. 26 and t he sequences SEQ I D No.

IEIEATHERR R A N T L
| DrNetior® “divalent fragments” or “derivatives”, as claimed in one of claims 3-27, 30,
31, 34, 35, 38, 39 and 42-45;
b) a nucleic acid comprising a DNA sequence selecting from the group of
sequences consisting of:
- a nucleic sequence comprising the sequences SEQ ID No. 24, SEQ ID No. 25,
SEQ ID No. 26 and the sequences SEQ ID No. 33, SEQ ID No. 34 and SEQ ID No. 35;
- a nucleic sequence comprising the sequences SEQ ID No. 27, SEQ ID No. 28,
SEQ ID No. 29 and the sequences SEQ ID No. 36, SEQ ID No. 34 and SEQ ID No. 37;
- a nucleic sequence comprising the sequences SEQ ID No. 30, SEQ ID No. 31,
SEQ ID No. 32 and the sequences SEQ ID No. 38, SEQ ID No. 39 and SEQ ID No. 40,
and
- a nucleic sequence comprising the sequences SEQ ID No. 64, SEQ ID No. 65,
SEQ ID No. 66 and the sequences SEQ ID No. 67, SEQ ID No. 68 and SEQ ID No. 69;

¢) a nucleic acid comprising a DNA sequence selecting from the group of



SEQ I D No. 29 and the sequences SEQ ID No. 36, SEQ ID
No. 34 and SEQ ID No. 37; - a nucleic sequence

wa@ewpniEeng t he sequences SEQ I D No. 30, SEQ | BLMBP2084/059026
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SEQ I D No. 32 and the sequences SEQ ID No. 38, SEQ ID
No. 39 and SEQ ID No. 40, and - a nucl eic sequence

conmpri sing the sequences SEQ | D&o. 64, SEQ ID No. 65,
SEQ I D No. 66 and the sequences SEQ ID No. 67, SEQ ID
No. 68 and SEQ ID No. 69; c) a nucleic acid conprising
a PNacrres cessengefecting fromthe group of 98 sequences

consistin f. - _a nuclelc.sequence co hSH t he

sequences Tl sinfipce oribdying e Seiignie 9 10 Ng, 41%nd SEQ ID No.
nug4.ei ¢ sequence conprising the sequences SEQ I D No.

42 and SEQ I D No. 45; - a nucleic sequence corrprising{S

t he sequeABESICSEQCNES sMPALNHRY sSEnLey [oQ 1REN0..425and SEQ ID No.
nugd.ei c sequence conprising the sequences SEQ I D No.

70 @nd SEQ ID No. 71; d) the correspondi ng RNA nucl eic

aci ds of ahhdciosednce a@nhpissiag thdakquemded SEQ)IDAN0.6)3; and) SEQ 1D No.
thg conpl enentary nucl eic acids of the nucleic acids
as*®efined in a), b) and c); and f) a nucleic acid of

at |east, ﬁﬁcl&‘d%k%ﬁ?bgg&nﬁﬁﬁﬁ'ghﬁ: sRfudavay %;E’qurlgo.uﬂ)d%{d SEQ ID No.

condi tions of hi stringency wth at |east one o

t hél,CDRs of sequence SEQ ID Nos. 24 to 40 and 64 to
o ol SRR SR e B TR b o

clggmed in claim47. 49. A transgenic animal with the
exception of man conprising at |east one cell '

t r ansf oenedclypmplopmentasy naglciglagidmed thernugledd apids7as dsBnedain a), b) and
process for production of an anti body, or one of its
funetional "divalent fragnments”, as clainmed in one of

clai ms 8- 24,nudRic 3did P at I&ust 38, nidectides 4dpabh of hybridizing under

characterized in that it conprises the follow ng
st %)élg_lons of hight stringency with at [east one of the CDRs of sequence SEQ ID Nos.
24 to 40 and 64 to 69.

47. A vector comprising a nucleic acid as claimed in claim 46.

48. A host cell comprising a vector as claimed in claim 47.

49. A transgenic animal with the exception of man comprising at least one cell
transformed by a vector as claimed in claim 47.

50. A process for production of an antibody, or one of its functional “divalent
fragments”, as claimed in one of claims 3-27, 30, 31, 34, 35, 38, 39 and 42-45,
characterized in that it comprises the following stages:

a) culture in a medium and appropriate culture conditions of a cell as claimed
in claim 48; and

b) the recovery of said antibodies, or one of their functional “divalent
fragments”, thus produced starting from the culture medium or said cultured cells.

51. An antibody, or one of its functional “divalent fragments”, capable of being
obtained by a process as claimed in claim 50.

52. The antibody of claims 3-27, 30, 31, 34, 35, 38, 39, 42-45 and 51 as a
medicament.

53. A composition comprising by way of active principle a compound



a) culture in a medium and appropriate culture
conditions of a cell as clained in claim48; and b)

wo bmownenovery of said anti bodies, or one of thBCT/EP2008/059026
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functional "divalent fragnments", thus produced

starting fromthe culture nediumor said cultured

cells. 51. An antibody, or one ¥ its functiona

“di val ent fragnents", capable of being obtained by a

process as clainmed in claim50. 52. The anti body of

cl ennsistigg of7an @gibogdy. orme of 8s figgtiond “diyalensiragiaents or gigrivatives, as

RO o g, SO 10, SR 818 Y4 2 rdced by

anhytidyha 2@tordmg toklairhs 28, 9¢c 82, B3aB6, Wi, yabemt.
fragnents" or derivatives, as_clainmed in_one of clains
3-27. 394 Bhe camposgmpn afgclaigyd3.pharpstegiged B thapjt comprises, moreover,

2By BT SR LN, e R BPd pisumor

chattibotieri zed in that it conprises, noreover, as a
conbi nati on product for sinultaneous, separate or . .
sequent ?al Hifs &omansition iof ket Hi %né‘ibﬁwctw?g Fhethat it comprises,

COfﬁB%‘VEI’, Q4 @Eoﬁbﬁ.h%ﬂ:’%r&fucﬁﬁ)r ﬁﬂﬁ[tgﬁ‘e_toﬁﬁ,i 8 Gatdof f@%iuential use, a

it conprises, noreover, as a conbination product
si epbtoarwaytostatisegentat e or sequenti al use,

a
cytotoxic/cytostatic agent. 56. The co ition of an

of the o af s co sy asest at 186 BBt 1 RapSRgzedtp That one,at
| e@ﬁiti ofShi S Bodis, 0P8t 86its RihctdtRl edivalbst fFdpncdntsoRatderivatives”, is

“dival ent fragnments" or "derivatives", is conjugated
wi ednjegagest with @ x¢lhtogitddnsl/ora redigelssicevent . 57. The

conposi t4 on, of ¢l ai.m b chatacterized jn that.sai . .
cyt ot ox%/ 2131/? %%Tﬁ%%ltéonaofgsfecrlﬁlmoéﬁsciallgr Cttzeg%dnmgh%t/ S§}£§¢&OX1C/ cytostatic

r agic@eberEdttotif agaplaeddobrMcaalsl dobupRdathemeasty toe 1@kt onc of the
the elements of said conmposition for sinultaneous use.
saclempets 06 ipd PP QI oE PigTHBHCIUS Ushe of clains 53 to

57 as a? %ﬁg?é.: gdr@Usj,ti s c-lratﬂr?le(frlJ ﬁleorféfof%'fhiﬁg?h BOFY us TncBREment,

of its I'val'ent tragnents
"deri vaf9.vEs¢ usobf ah aintiboBr, 7,0n800f Bd fundtipna5;did8nt IFhgments™ or

2 S S5 B RS HOEL e sy

 FATASY b ool ey o, 55, hr AMPRop0ctan ndor of o

t heomppaitioherfaidion 53ftotS§rfor thegirkmaration of a medicament intended to inhibit
the growth and/or the proliferation of tumor cells.

60. The use of an antibody, or one of its functional “divalent fragments” or
“derivatives”, of claims 3-27, 30, 31, 34, 35, 38, 39, 42-45 and 51 or of an antibody
produced by hybridoma of claims 28, 29, 32, 33, 36, 37, 40 or 41 and/or of a
composition of claims 53 to 58, or the use of claim 59, for the preparation of a
medicament intended for the prevention or for the treatment of cancer.

61. The use of claim 60, characterized in that said cancer is a cancer chosen
from prostate cancer, osteosarcomas, lung cancer, breast cancer, endometrial cancer,
glyoblastoma or colon cancer.

62. The use of claim 60 or 61, characterized in that said cancer is a HGF

dependent and independent Met-activation related cancer.

63. A method of in vitro diagnosis of illnesses induced by an overexpression or



60. The use of an antibody, or one of its functiona

"di val ent fragnents" or "derivatives", of clains 3-27,
w@20098d74284, 35, 38, 39, 42-45 and 5 1 or of aPCT/EP2008/059026

anti body produced by hybridoma of clains 28, 29, 32,

33, 36, 37, 40 or 4 1 and/or of a conposition of

clains 53 to 58, or the use of 180aim59, for the

preparation of a medi cament intended for the

prevention or for the treatnment of cancer. 61. The use

of arc hizdongxposssioh Qi Hist @Mey exgeptar staring Jepngla é)zm@@ﬁahsgmale in which the

cer qhosen fr? ﬁ%gstate cancer st,egsarco

| ungno{:%l% C%rlgsenﬁ? o) K t aneccgptor sna%slgg%tp haEaacl:neglé n ’that said method

9| N&bﬁr@ﬁ Q¥R p Whe€dh 941d Gslegtal s@RplcTib eoﬁw@e@ﬁvu@a@l ali’ﬁlﬁ&iy of claims
characterized in that said cancer is a

de%réﬁdé‘hﬁ ladth 1hd8pdhdents st hbet ]Pr\‘Pd‘ﬂ‘Peérble@fbélld@Hla of claims 28, 29,
5 ) %%@ 3@ 33“7 f() Hlejlp%e?t{rg %JASM tifopsa% ngt%%&?%g& a{% necessary, labeled.

esses i hduced”’ VEer expression o
under expr essi on of the c-Met receptor starting froma
bi ol ogi cal sanple in which the abnormal presence of
c-Met receptor is suspected, characterized in that
said method conprises a step wherein said biologica
sanple is contacted with an anti body of clains 3-27,
30, 31, 34, 35, 38, 39, 42-45 and 5 1 or produced by
hybri doma of clains 28, 29, 32, 33, 36, 37, 40 or 41,
it being possible for said antibody to be, if
necessary, | abel ed.



