WD 2009/ 007427PCT/ EP2008/ 059026 NOVEL ANTI BODI ES | NHI Bl TI NG c- MET

Dl Al ERI ZATI ON, AND USES THEREOF TECHNI CAL FI ELD 5The present invention

rel ates to novel antibodies capable of binding specifically to the human

c- Met recepteamwand/ or capabl e of specifically inhibitirag/rb@siywasi ne
kinase activity of said receptor, especially nonoclonal antibodies of
murine, chinmeric and humani zed origin, as well as the amno acid and
nucl ei ¢ aci d sequences coding for these antibodies. Mre particularly,

anti bodi es according to the |nvent|on are capable of 10 inhibiting the
c-Met dinerization. The invention |ikew ri ses the use of these

anti bodies as a nedﬁéﬁﬁ%h@“?%@aPﬁ%sfﬁ%ﬁ#ﬂﬂ@ﬁ%ﬁ fgﬁﬁﬂ@ﬁkfﬁéﬁgﬁ%utlc
treatment of cancers or any pathoj g\ naekedH M th the overexpression of
said receptor as well as in processes or kits for diagnosis of illnesses
connected with the overexpression of c-Met. The invention finally conprises
products and/ or C@ggg§h@g£qﬁEE§npr|S|ng such anti bodies in conbination

wi th other antibo em cal conpounds directed agai nst ot her
growth factors inVot pesknt mvtutivpreeipreo gr essi anibodiesredrasit as bsdagdperifiedppounds

d/ ti- ted.with.t d.t
For the. prevEntT SHT ARG “CRRCT AT FEREL o ek meities B BomeiuetND oF

THE | NVENTI C]é,l:twlty of sdRbeappOf, dsydcasiyn@okdciase aftbkes tdrg@imd crigent snguch as
trastuzumab, cetuxi mab, bevaci zumab, imatinib and gefitinib inhibitors have
i |l ustrated DHBaNARdATIEEY: apfvell 4t DeeMing oM @dgrsiew Wdcﬁlea%féwwo pedatthesit of
sel ected canggimdict: Mike lgo\}ciuﬁﬁy pér@fb@&ﬁf@'&@cdf@ﬁb%!ﬁ thf el ERMApYh10forRTKS
whi ch al so includes 2 EA. The c-Me famly is structurally
differentOfr @mﬂam@thcmmef émﬁwet@naﬁ"@e iiRventien bhﬁﬂywék AOWPT199H dfte- aefdirthesy

(D Py Bot t ar & aeky b GAANER AREL Bhoch il i P g AL e AR 10

Mol . Biol. Ocgany path®Bly HOnRL867wRIB7TE] ovareﬂw&qc;iancbﬂ-m aCept atekw:lleaxpnessed

inavariety of tiss ue and.their ression i s, no restric o cells
of opi thel | P AR SheSettia et SPeGn PReHRL DD dR P e P et
al ., Oncogenahd 9Pientfonl884n2Q0%priles SRARRNDAIIGr €bor@ositiods deRlpisinBi Qlch 1993
123:223-235]. They are both required for not trial mamualian deveIoPnent

ed

and have- Beeﬁméﬁﬁﬁﬁ1%6mﬁémﬁ%ﬁiW&HN&FF?“?W%@%?@@PIthn@él$ﬁm¥@?%i¢6ﬁ

mor phogeni ¢ Q%Jnfﬁ@r&mrl gltowm fARd QLSRR ZAt4eR: quogrB@mhh&e%qe@dg%n%Wl
tubul ar structures as well as growth and angi ogenesis [F. et al.

Nat ure 1995, cem%mﬂ@8m¥mﬁem@@aswhﬁ@ﬂmwéwg@necmmmﬁuMewﬂagggsamsﬂ@ggmaéﬁ
Tsarfaty et | | e the controlled regulatlon
of c-Met and ‘%g{\}(gp‘&gg%% tma%g% 8&%&% C&ny\mt ant in manmal i an

devel opment, tissue maintenance and repair [Nagayana T, Nagayama M Kohara
S, Kanlgu hi H, . - Shinohara Y., Brain Res. 2004,
5; 999(2) “155- 66; Fafrara S, Myata Y, uo H, Hon i T,
Hayashi K, TSUbOURB(LepkLr ,tyrdslllfejnaﬁisamtlcﬁegpbeﬁrdaedroemz99:3 as 3@t Ahiab4&nBddhab, t hei r
dysregulation is inplicated in the progression of cancers. 1 0Aber r ant
signal | i ng dPFNAERUBYL i HEPHP o icatiant é@hﬂe}m By eotugaigdtthy Brigpe opfargHBE nost
frequent al tepatiom ARses Ve hHBRQanceRs and plays a crucial role in
tunorigenesis and netastasis [Birchneier et al., Nat. Rev. Mdl. Cell Biol.
2003, 4:915925; L¢-Mutusdhd potaiyide Osmogl ¢ior Rub-familyNeft R ey whichnéserincloGo?,
2(4):289-300 t endent
and i ndepééndlér{r?tx}g @ pr%g&nﬁg‘?r%%tf @Lb:éﬁ{lz leh?g{\?fee?crg%(%rglgg)}sélmoﬁ m %g

and/ or paracamhaiheoa@ﬂomﬁhnﬁgﬁﬁﬁnmakmqmorbmhb@mmu@hggaﬂnﬁcmrUﬁ@épmﬁn

2261 26] .~ HOWSIBT- Gy DBALEI s SRR P gt | Biept o R Uo ity U or i m

absence of the Hirgemad Bibis OrequigRd1d-0sdTemsateeMthe ol 0wt i dtbieyscand
bi ndi ng klnetlcs of the kinasc toward ATP and tyrosi ne- contalnln peptlde
20 substr at &5 PO TSIt RPSIS OB IBAIS TPy LCiod Goaeliagg caithelial and

43:10570=8] . nfGdicN ﬁ%fgﬂ\%& ercﬁ@en HiUs. $i gRabd g @i‘nf:@g%@ﬁ §o1t @:199%8.2003;
mul ti docking site Tocatéd in the cytoplasnldonaln resulting in the

activation of- §em&¢rgkféwlsﬂgﬁalﬁ | Bing 1988 hinsdys23- -1%5¢ ‘TleAyrage RQ@WKKGCPRBK, Src

Thang wW vandE e el g ens SR b tern G ke i»%;jléﬁafﬁg RLGS A

pat hways are essential for tunour cell proliferation, invasion and

angi ogenesi s and for evadi ng apoptosis [Furge KA, Zhang YW Vande Wude OF,
Oncogene, 2000, 19(49):5582-9; Gu H Neel BO Trends Cell Biol. 2003 Mar,
13(3):122-30; Fan S, Ma YX, Wang JA, Yuan RQ Meng Q Cao Y, Laterra JJ,
Gol dberg I D, Rosen EM Oncogene. 2000 Apr 27, 190 8):2212-23]. In addition,
a unique facet of the c-Met 3 0 signalling relative to other RTKis its




3 TB, Welenga VJ, Spaargaren M Prevo R, Smt L, David O, Hartmann G
Gherardi E, Pals ST, J Biol Chem 1999, 274(10):6499-506], Plexin Bl or
semaphorins [Gordano S, Corso S, Conrotto P, Artigiani S, Glestro G

Bar beri s ®p 2i@mwageone L, Conpbglio PM Nat Cell Biol. 200&p20b6830%20- 4;
Conrotto P, Valdenbri D, Corso S, Serini G 5 Tamagnone L, Conoglio PM
Bussolino F, Gordano S, Blood. 2005, 105(11):4321-9; Conrotto P, Corso S,
Gamberini S, Compglio PM G ordano 5, Onéogene. 2004, 23:5131-7] which may
further add to the conplexity of regulation of cell function by this

receptor. Fin recent data dempnstrate that c-Met could be invaolved in
tumor resist &%&@‘%Téu‘ij‘eﬁﬁtfi*%ﬂgsmﬁrdnger'%‘ﬂ“?ﬁ: g &@@@%ﬁ%@%fﬁaﬁ e ABICHEP N of

conpound tar gﬁ)tueapgtraams %@F“Rua»&d%&wm %&9@&@@ S e‘tla@amatdr@t@%%t

[ Engel man JA at al., Science I n the past few

years, nany dif: fes-ghlt (§t$@ﬂ1é§f| @fsalhd\?féulbeéwfdwg%p@a fleprlit enafat Teignepkt
. I I 1 C T Ut
ot bodi 65 agarAapEOsTEY SIIRGE, ol BORE Sl RIAURS LG IRE fapy SEH 8K 7, 00,

EJ. Fisheb Rlo ﬁﬁltM@ﬂtgnﬂJMmmndan\AbMdepmt tRewcmbatananic add Bgiair UNSzakam2001,
98(13):7443- Marten T,. .Sch r.ich Fillbra R _.Merghant M
Schwall R, vﬁé?ﬁﬁ%}’ L%ﬁ%%g] ’%ﬁm@u E%:tsﬁ’é%‘} ﬁg’sm%%ép ,“0[}13 e TN '52] or
the use of H@Eélﬁlﬁeanz(m)gomsm(zj\ﬂ% &0 mhﬁ‘deﬂ’ltldb ngmmdwsngﬁma (g It/h@ LLKuba
K, Matsunoto K, Date nura H_ Ta M er 2000,
60: 6737- 43] , Hq“)TslﬁrW?"ﬂAérﬂSUWCBﬁ Hd.JrPgiaWcO@ ﬁﬁhfFB?ft 89%3 t387(éi V@t’“ﬂh@?“bl ock
ki nase aCt'V'dgféfegiugifoh%%l@ﬂ@@@th%?%@%i%f BHELows . 1, Kuntganti P, Chan
E, Le P, Chen J, Vng X 'RuslimlL, Blake R LlpsquB, Ranphal J, Do S. Cui
JJ, CheriPngton JRpemandegnalbpg dgapic &Y IRESTOPDAEFCHBBION AT -MBB S, 01ig] ) the

engi neered S qz__[gg'! poL.y t r st e 0

mul t i docki nglf%)lsétje ne'[c;Jllt Ffl?f&%é%gl? drblg éZC{;‘;i’rIIiE Ht ﬁ\t? éd% %?:ecwfée %t gr&gcrlgil félpem
expressi on. t@ﬁ)zt@asdzmoa‘ndtzmw@aﬁﬁrrolanmesetdl ,ski:hta&c:\a Mdl €clt Bwe A0fhj éb@lﬁ—on of

c-Met resulti | d be of

i nterest for 9?%&1’3 aIid g ?ﬁiﬁtopngﬂn}qﬁﬁcéé{m%@%m g\?@‘h?ﬁ%ag §ﬁ§§| ecul es
generated for c- I\/ﬁtapplap]gzﬂé icNget &ONTi0A! RAn alfiké PO dighsd- déﬁa@ddﬁosﬂid exbgnginiel y
described is the anti-c-Mt 5D5 anti body generated 30 Genentech,

[ W96/ 38557] MRiE e H‘é\]/‘ié’s inglidy QYBtCERESSHYoRT §IM%é?\d %Tda@élm'é‘l“o‘ﬁea‘{t?i?“\’?ér i ous
nodel s and ag.@a:ia0t ROQRSE %Mi}?'ih ¥$RHoR SmAatfod 0] 1T 20 ser HIPRAN A, &Rk

engi neered formof this anti descri bed as one arnmed 505 (0A5D5) and
produced 4 &8'g# Rechisehaaterpr A0 A20 -] ddbweyes aal @wotﬁh‘élzﬁl@bj@fc@ Mgt a
pat ent appl i 3 C ver |l e
that could n?&%@gpég\rﬁgl&%& eogjiﬁ & Jr? Cg)r(ftf F% g%htngetclarﬁ’ e}lngt |m%&%§l 4B ﬁﬁg
scarfold, di sﬁlmsmalbmdammmncmngtm:ttams@tmiadi hé“Plan'mrmyro&gemcmltalmng]gemmis I n

N L RN SR e

di meri zati on coffeiCreMits siMariGiay effectilen itesiliotlting RRe QRGtel Nn thy oyiapEeh, a
glioblastoma cell line that expresses c-Met but not HG- ni RNA and protein
and that gr oWeMFRdEDEHER M By %6FVARE AfisgraRd, Koy HEEraiias FheayamaudinaBis-had no

significant efigectpoR, Qé%nh@mﬁ E@é&@#hvéidggﬁéide@ tRatRQARRS, A¢hsger. marily
by bl ocking HG- binding and is Onot” able to target tumors activated

i ndependent | yuest HHEFZptwr ¥énsVandeeWonde GE Wncazenee?00Red HA9RH8-9]. These
12(20) : 6144- e is. d by
L2200 124 SRk i yer M B RON Rh SelShbs, dePsid .
sone i nst ancevaiinga apoiltis dHop: KA, mm;;aow 0638 2y ouddoGlatCancsfromd AG0GENY

Pl cati on. 1500 SR EONB G ot G Rl OB NP ERER Pivintbon i <

to generate mgswﬂﬁanaglmlR@nMdaadg eSadMt, Modidrrd MY, rﬂ}cﬂ&bc@g agorRo&in Betivity
andinhibiti%ﬁc Met _dinmerization. hi_addition of targeti

| i gand- depend®heeenentfis, APhis WRBPFacH 2w I addisign; i‘rﬁ‘&iqi*le If?fﬁéﬁﬁ theneréféndent
activati gns QnfrMeleldle: kO dths RYRT GXRECSPHON PtetRtAl wnSfo%a1Oa&He515he
intra cellular donmai ns which renmai ned dependent to oligonerization for

si gnal | i ng. Ampihms asipe@t kofase hindat painey efchsuc okhtintbodisel§ reolitd Ihe a

steric hindr nc i rs .t result
in inpai rman% ?m I\%?m c I Oﬁ%ﬁcipﬁg’gle(wa%? i 5%3?12%{ \%{/iq%lan Bkérhﬁﬁ?#gﬁr g%]}f "and
engi neered preferentially, but not limted, as human 1gGlL to get effector

functions such as ADCC and CDC in addition to functions 25linked to the
specific bl ockade of the c-Met receptor. 4a



In a first aspect, there i-s provided a process for the selection of an anti
c-Met anti body, or one of its functional divalent fragnents, capable to

i nhibit both Iiganddependent and |igand-i ndependent activation of c-Met,
char act erwpnedodm74zhat it conprises the follow ng stepecripresnsen ng t he
generated anti bodi es and sel ecting antibodi es capable to bind specifically
to c-Met, wth the exception of the SEMA domain; evaluating in vitro the
sel ected antibodies of step i) and sel ec8ing ant i bodi es capable to inhibit
at least 50 % of tunoral cell proliferation for at |east one tunor type;
and t hen ij1) testing the selected antlbodles of step

sel ecting antﬁ%%%ggac\ébéﬁ%rg?%n MhHr B R et & NeYd§ M%ﬁl%lﬁhemrd} E In a

second aspectpaistdyeryasibh SCRHQVigde dh-an o) %@43938@52! ARkl body, seﬁ{dpﬁﬂ'ﬁls 3@1&&&%‘10
functional divalent fragment obtained by t process as defined above,

char act eri zed: GarseatCanrotiosP, sultigenied Giﬂﬁstrhé} draospis donsinggeng lofComoglio )

t he anti body | I

CDR- H3 of seﬁgﬁgetsé@%%ﬁbﬂm%@mgqén Hg),%fﬁésrkgae%{]ﬁ%/ggq Cdtso dg:Dg%F%h chain
conpri sing t NenEPRak T, (CDRLA PahBuEbR:b T, ﬁlOl’ﬁﬂUﬂ.ﬁlrﬁﬂeﬁd SEQ, IJIDS(\JIGE%ZB@Q 11
and 12, resp

conpri si ng tﬁ%}lV6|¥ﬁFb%fF§+Eg%R%hil:n sggﬂqﬁ %Qn%é%fS é%?cughPS and

6, respecti v@|3)613ampl Wﬂichir@hft fuhad Aidce TRy uﬁmﬂ@xsiyk@f @Ratiolq of@R-fluZtdndyCDR- L3
of sequences SEQ 11 and 14, respectively; c) the

ant i body conﬂ#$§?ﬁﬁméIﬂ%ﬁWﬁ*@ﬁé@ﬁwdﬁﬁﬁpﬁgﬁ%ﬂmfﬁ@”@ﬂﬂﬂﬁimf@BNVHQHEHWKEDR H3
of sequences r%nlcptd\@@ﬁtm?b o§eﬁ&ﬂul%ﬁg’g@éiﬂe%dt‘é%h%maﬁ&fjoiacérhi%hd ‘%eﬁ@étfﬁg
conprising the CDR-L1 sequences SEQ I'D NGs.

and 17, réspédeth ek, and c- Met ehA be if rsienispeicinteresh fEnecinsanpliowi @ﬁeoﬁcmcc

i sol at ed antgﬁgﬂy, 963@@% its functional divalent fragments,

characterize t conprlses a heavy chain conprising COR-Hl, CDR-H2
and CDR-H3 conpri $i i’mg paeﬁmgtarv ety tdhfEeraninacaed Idivs beeRedosl@ bi:eie. 1, 2

and 3; and a ljght chain conprisin L si ng
eapoct vel y THE NI EdE I Bbtleie ey T8 (MOt o podiis sl
In a fourth asgegatcmeher HG‘FSS}D[@(JI Qeslu &, mkm@@nhwbm}@l:oﬁm{@a%bmwm
secretin% an antlbody as defined ifth aspe there is

provi ded“fhe W4 @fH@ﬁWPd@ﬁﬁREQFdé?Whé@ﬂa%%@esﬁé%o%w%eﬁxﬁt 9FHe) - EMeM:

Institut Past@ifens PakiignidOROMREERIAE, FRARA M RASK IR DURRRKA B7 3ksiphal In
a sixth aspect, there is prOV|ded an isol ated anti body, or one of its

functi onal dﬂ%a%@mwm$r%gﬁ%ﬂt§mﬂﬁhékac€@Kizﬁ%ﬂhﬁlﬁﬁaﬁ]ﬂttbbwwrpﬁé%GH@ﬁeavy
chain conpri -H3 ¢ ivehy the
am no acid sé%@%%ce %f Il_{%V]LE'%HE’}QMaléfl_% ;ﬁﬁpﬁ{ |qH¥%§ﬁS8nE%ObMFF£ i ng
CDR-L1, CDR- EmumndFCDRmmaxhbﬁﬁmmammgfr@amecﬁvwéﬂpﬂlﬂb6ﬁﬁhﬁ@ dcirgalisagbence

mur ne hybr 1 SBHECERA Bt @ e Prd SR R nERT Sbrabrrrot plRr 1€ °

In an ei ght hm@m@u, Khh@a@ PSCEE&DEID@Q Chen nuwkmexhybsiidomsias deafipad
above deposited_at the stitut Pasteur, Paris, on_March 14, 2007
under the nuﬁ§E3@T$h§f8@°S u‘ﬁ'¢@@%ﬂﬁﬁ%¥%}ﬁ§ﬁE&pB 9WéFéR?%2%Qb@?8éﬂ>an

i sol at ed ant isgpdyy &{gn{%&%doéﬂtt&)nﬁdiw%dlﬁieﬁthdcdmé@'1%anxfe'§ AGARNcSass to the
characterized in that it conprises ah charn conprising COR-H, CDR-H2
and CDR- H3 camprdosking Sfttes*upédimf&eD?ynbtbszefmrﬁhnbreémedlesqqmméga@E(@xpmsm 7, 8

and 9; and a i i _ C i ng
Fespost | odl y S RRE B SETRL oRbY CRET L o o M TR AR 1D
tenth aspect nltiliese and sipmang ded caisnmouliebchytbintcdamércapagduec ofterseatoatinng an
antibody as defined above. In an el eventh aspect, there is provided
the nurine hyBt*doma as defined above deposited at the CNCM Institut
Pasteur, Paris, OWithi{ ficGroi@QRY ctitglRsd foh e MUl ikEedtink 35688 are Afibodies. I N a
twel fth aspect, there is provided an isol ated nucleic acid, characterized
inthat it is chodBh MSOATIEHE0RTSWPHg'S Hhe eRi--Mgti YeS antibody ggyergie i ei c

aci g fcodegg Lc%cﬁgbhamobmyssf;@ iR bfavist & § Yokt ab@lis divR! &akq ffagngnt s,
as defrl ned above,;
various models and as an antagonist when used as a Fab fragment. A monovalent

engineered form of this antibody described as one armed 5D35 (OASDS) and produced



b) a nlicleic acid conprising a DNA sequence selecting fromthe group of

sequences consi sting of: a nucl ei ¢ sequence conprising the sequences
SEQ ID No. 24, SEQ ID No. 25, SEQ ID No. 26 and the sequences SEQ I D No.

33, SEQID No. 34 and SEQ I D No. 35; a nucl ei c sequence conpri sing
the sequences SEQ ID No. 27, SEQ ID No. 28, SEQ ID No. 29 and the sequences
SEQ I D No, 36, SEQ ID No. 34 and SEQ I D Eo. 37, a nucl ei ¢ sequence
conprising 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 I D No. 40; c) a
nucl ei ¢ acid cg e%%higl%qt%% SEOHERSE RehSSthdQuiE@ndd hepdad uipphitation

sequences cof%i®stih - a nucleic sequence conprising the sequences SEQ
ID No. 41 angw8B@d/ s8] bdGencateniudieraves sujs antsuledhicpaidmgt Phernsdgitences

SEQ ID No. 42 and SEQ | D No. ..a nugcleic seque riSiagt nces
SEQ 1D No. 43 neeey e ofalt e Bt Rt A hBe e PE PRRYET T
nucl ei ¢ acid§n§§mgﬁﬁk%§ﬂxhﬂmbmlﬁ%ﬁﬁﬁfddﬁ@qg@ﬁphﬁ@ﬁmkﬁmydmmﬂﬂmkdsé@mﬁbdof t he
nucl eic acids as defined in a),_b) and ;. and 1) .a i ¢_.acjd of
at |east 18 wficifeei @é&@tlé%ﬁpé%i @%¥1Y=h%r$%fF z‘%F?ngfH%‘&Fa‘i?oW&F ﬁj‘%@ 6?"%9%

stringency, V(\f% D akod &3S0 Mor&fvet RneERRd0h 1ReqsERCevcSRRI4ID: Nadlasddhat o 40.
n

In athirtee aspect, there 1s provided a vector conprisin nucl ei c
acid as defi reill lakothet expresses krMgt buiupeedliith mishbcind PHEFR 3 b¥lWed a

host cell CO”B%%é%@%@ﬁﬂﬁggggﬂm?&mQEéEﬂﬁgi8Q9¥§§§¥ﬁ9m3ﬁgMﬂDﬁﬂeﬁh&kﬁwggnth

aspect, theré ransgeni ¢ ani na h the exc%yplqn of human
conpri sing atyheagbwoneeeatihg thia s ihheds primariyegt dpclasg HEH badinabel/s.

In a sixteenth aspect, there is provided,a. pr Q o] i an
antibody}oorI@%@ﬁ%ﬁt@ﬁ@tW@ﬁ@f?%ﬁﬁypﬂﬁﬁﬁ?@ﬁ¥ﬁf$g@ﬁi@ﬁ%%mgg'%ggﬁﬁggca Ove,

characteri zedyd,nrhfRto(nh).4QaRg1ssES the fol | owi ng stages: a) culture
in a nediun1an§’appfopriate culture conditions of ﬂ%ﬁell as d fineq.above;
and b) the ravteeeyitefy smpeimgneMsod e2orise Wnli%F 2 BRIEFTIUN & iBnal

divalent fragpnents. I§ L osik@lanbing shremdiiee GYlat alet RBEHIMMWO sai d
cul tured ceII@F%D%mu&@fﬁsgzggggﬁgggﬁfﬁ'aspgct, ther% is provi ded t he,

anti body as C@HfOiSJ@QGBS&DO%&ia&S&h&wM@qu Pfizer antibegdizs qai @M%@ﬁ?ﬁ@é@bé%t ,
Compound ‘Bon<tetHg ORRGRP P Body. or ong of |13 functional divalent
fragments, as defimed,@bRVRnevanpraosiiceds he trylent doratias ides ignehialmnes
monoclonal antibodies without intrinsic agonist activity and inhibiting c-Met
dimerization. In addition of targeting ligand-dependent tumors, this approach will also
impair ligand-independent activations of c-Met due to its overexpression or mutations
20 of the intra cellular domains which remained dependent to oligomerization for
signalling. Another aspect of the activity of such antibodies could be a steric hindrance
for c-Met interaction with its partners that will result in impairment of c-Met functions.
These antibodies will be humanized and engineered preferentially, but not limited, as

human IgG1 to get effector functions such as ADCC and CDC in addition to functions
25  linked o the specific blockade of the c-Met receptor.



In a nineteenth aspect, there is provided the conposition as defined above
as a nedi canent. In a twentieth aspect, there is provided the use of
an anti body, or one of its functional divalent fragnments, defined above or
of an anti body produced by hybridoma as ccjiefi ned above and/or of a
conposition as defined above for the preparation of a nedi canent intended
to inhibit the growth and/or the proljiferation of tunor cells. ) In a
twenty first asplte rptnspecti ey @Wf@%ﬂf AETHLSSS gqr %ﬁ 5§ Pﬁf%ai,an 3Rti et
its functiopal, dival 8at of HROIR M cha] Afvall] O¥aBle Qf infibieBlthbaYd-
produced by ylg)r;y’doma ag ée?fiﬁﬁe gi)ovea angl;agirii‘egf?’ aﬁ)gor‘?posllnt fbén as %ﬁned
above, or tHepcndentasd dghndrimdepdnde, acfivationhd cpviep ahatditerizedfin dharetdiorgmpsedt

i ntended for, t §‘grevent_i on or for the treatnent of cancer. In a
twenty sec_omf QPR StPRere i s provided a nethod of in vitro diagnosis of

i Il nesses induceg bycr@éﬁidg‘éﬁéeg’éﬁé@éﬁ'a%ﬁb@die@&&ﬁ’@@dﬁ‘ﬁé%%@di@snc@fabifeh@ bendVet
receptor starting froma biological sanple in which the abnormal presence
of c-Met receptor ispesifisplytoedMeghutlathicerteptidn oftherfdiM4alothamst hod conpri ses

a step wherein said biologi.cal sanpleg is contact wi.th an_.antibo S

def i nod above. or hr SUUGAALES HRPrashE e A et oy and fe ine el i
for said antibody teadagle thfintBgas&aktys0 dabehf@ral 4B pBl Sl Feaktbne

| NVENTI ON Surprisingly, for the first time, inventors have nanaged
to generate an anti by tyepald @ebf binding to c-Met but al so capabl e of
inhibiting the c-. | MRL i Jflt 4S tr that .. J he: nri t, it
is sonetines Sugagﬁe&gﬂ{ﬁxgts%%#eg% f%%)%%’/st %fla%%%)ggngfJé%ﬁﬁ?%lgﬁgr:oghéghég%blg{o

di meri zat i omhéit Gre BV etdifrRrizdtionpart ners could be an interesting one, it has
never been disclosed, or clearly suggested, an antibody capable of doing
so. Moreover, rEyaperoRd 2sneet Hisay sgperred &y wglatadanihedih ot ovspiitniungions] |
succeed in H%%legf %éﬁ&hto&tﬁﬂe(fﬂf Qh@@m%gsts'a\éede?i%& GRS char]@ctcrii‘ﬂl A thht $ls .
aspect, a subject of the present TnVvention IS a procéss for fhe generation
and t he sel edédtahinghe group rotkigmeadcording to the i nvention. Mor e
particularly, the_ invention concerns a process far, the ecti an anti
c-Met anti body, a}thsr%@tﬂaqdwWWW&%%&C@&&@H{@%&@@L@@5%&%%me
to inhibit bejiys 99@9@%@9&%@ mndoki gandzindenegentel AChid/at igh Gain
c-Met, said process conprising the follow ng steps: i)

screeni ng t henpesisg dteedDAAL T, KIIR s anldCBRIeE vf regruamdes I6dd} 83 Nsapdb) &1 td bi nd
1 Ospecifi c(ag#IIy to.c-iNEt; ii) evaluating in vitro the sel ected

anti bodi es Of SHREFYSY:and sel ecting anti bodi es capabl e to inhi bi t at |east
50 % preferablypathel £8856dy0QnYrist) Yoy 8QaidocohptitinBid COR-H1PCORLAZES | ON
for at |east one tunor type; and then iri) testing the selected
anti bodi es &DRHBpof ispqueneess SEQcIP nYOantti Bodrd $, gapmeblively;oandbianhglyi ehaithe

nt i bodi es 6DRstEp . Boahts aienhi i
C-Net di mensaPanne e, CRRAT QORISR PR LS RELRIRS STEE R Pl o

W I | presenti4aesmativéliptpigest for a larger popul ation of patients. Not only
fi gand- dependent activated c-Met cancer, as it was the case until the
present inventi of) thsertibedyocomnyising 4 perpehela semapsing SieeDR-Nibt CRBnide and

e

to

i nventi on. neratio anti e rea

met hod knowgolayritihg tiee@DRKL1,| @ORHR adeCBRE]L3 sfisdyuasces GE@XaMDe,15f USknd of
a nyeloma cell with spleen cells fromimmuni zed m ce or other species
conpati bl e W1HSRHKEVEE ect ed nyel oma cells [Kohler & M Istein, 1975,

Nat ure, 256: 495- | ,]rr’@plgg ] E u ] |
mce wth human :}%}rl]%%lgﬁ)gg in %oc O\?\‘ﬁegﬁh? ﬁg%g%ig?ﬂégg)?h&g?ﬁ%%%@ﬁ%gng%ﬂﬁ
ant i bodi es. dAnatdnhdérgmests] agacterizediimeimt it owhplissonsieaty ichainsiongprisirggeDR -

di spl ay technol qgi to re | i braries. . The screeni ng step.. an
e Feal i zod hy Ay Thetibh DBE R ibbBingSimectiyely 1BE REooRif 1B he R Tt
As non |im tafi Ve 2%afPt.eand GANighe cABAt banasid I(BR-1B!] ACOREL2 38d CDR-L3

i mrunohi st ochem stry, FACS anal ysis and functional screens. A preferred
process conspwpygsing respedivebrihbymild ®id saquenve SEQHE? Noscdhbil radd 2pr ot ei n and
t hen by FACS analysis on at least a tunoral cell line to be sure that the
produced anti bodies will be 6



able to also recogni ze the native receptor on tunor cells. This process
W Il be described nore precisely in the foll ow ng exanpl es. In the
same way, the step ii) can also be realized classically by known nethod or
process such as, for exanple, using 3Hthym dine or any ot her DNA staining
agent, MIT. ATP evaluation, etc. A preferred tunDr cell nodel in the
present invention can consist_in the BxPC3 ibiting c-Met
di nerization, it hisurBesperdehsEdsargyd e?r%ripe Lh@@l%?apﬁ r?gsﬁ‘ifﬁté‘}«% Pat
ion In a pr%h ued. g g of the step M of selection of the process of
t he 20 |nvent?%n? : f%pG%||) consists in evaluating antibodi es by BRET
analysis on cell & exﬁfthesasparog theteh isc pidrideRL the kmvite YFRidmaa el dfhedgbove

anti bodi es gapable to inhibit at least 30.7)/D, fe % %,, 45
o 50 06 Saarbe Bo SN oHelslbi P 5t Bon condaRhats SRt o niltber
technol ogy BRRT is a technol ogy known as being representative of the
protein dinerization [Angers et al., PNAS, 2000, 97:3684-89]. The

t echnol ogy BRET, Ius ekl nsgebteﬂ@tfers prnw)ie(ban usnéatgr agedy, Grsonget] ltSkﬁtmvtrnney t he
man skil | rt an led in the fal exanp re
part cul ar | v Fenflh dorsREnl 8 Rl Sttt o e PR EoR?

non-radi ati y8, em-§Y iddOPREA3 Qe&iprkind GeGREMREN tike Qhﬁio%@@é@%ﬂ&e SEQOBD
(Renilla Luci f er ase (Rluc)) and a fluorescent 2 0 acceptor, a nutant of GFP

(Green Fl uoMNescént> prdtbi #d e6r hg%rtpcl(araelqomrrsmgoﬁ@&éﬁu Cﬁ?%ﬂe’r apd CRRtIRk
present casg EYEP n e d. The

ef fi cacy of m hs é% %&Eégl sfth‘fi‘)iﬁr11 & 61%%8&%‘%? ﬁf ]é@ Hé \é\? CFa%ge bet ween
the donor and then assepthaispeclhBéte 14 hrevidee bgyurincdiybfigome afpabicofiseamntiyg & t he
two nolecules are in close proxinmty (1-10 nm). This property is used to
generate pr 8¥ENYFF 688G doRteracti on 25 assays. Indeed, in order to study
the interaction ’ 18 mrdviGedt e sgd to
thc Renilla Euci ?rg%}ggeﬁ %@g[ hfg t1tlsée}§(%$1 one dt%wt e yeﬁ%}vﬁgﬁn%t %Sln?é{o eMt%g GFP.
Fusi on pr ot depsited et the @NEVL Institut tPastotr, Gbiis, gatMdeych lex oS smtbr ithe menmalli an
cells. In presence of its nmenbrane perneabl e substrate (coel enterazine),
Ruc enits Bfirke light. If the GFP nutant is closer than 10 nmfromthe
Rine, an energy if ermﬁrasge%n tRe %ﬂé&d@&%%}ﬁe@hﬁﬁme oY Ehd OMSHgB@dnagan
be detected. The BRET signal 1s measured as the ratio between the |ight
emtted by theleat ﬁagments,admmcrmlzbcﬁ ghthatni careptisey atleevyichan. coBprishg GRET

or 1T D 2809007 He et BT B ree0ss s R (B RRtICCRAT EHANG: Sh i

Riuc and GFRoQuUt7ang 68 0%€hnd a light hlflalﬁ f@nﬁﬁﬁﬁgamﬂry@ls CPORSIBt8d i ODR-L3
preferred enbodi ment an met h 05 known the man skilled in the art can be

used to rreas@merleng/eqsmntwewthe@mm acwztenemceﬁl?ﬁ HaNosnt 5. dhand &7 owi ng

t echnol ogi es can tron Yor esgen Res e En
Transfer), TI TREIr( ﬁoﬁ% qﬁ'er?rés Pma’b% éd H'Uor ebsrrlzdeoncae%%%@% freoGefllg an
(FIuorescen@ﬁﬁ&yﬁeﬁugﬁnana@wag M cr oscopy) or SW FCCS si ngl e wavel ength
fl uorescence cross-correlation sgectrosco Ot her cl assjca

t echnol ogi es coull® amjekyenB agaes thergdh Pyt ﬁﬁﬁﬁﬁ@ﬁ@éﬁ@ﬁﬂ@ﬁ@@éﬁe1%@&#8
screen, Che t@ﬁhn d i i O?EE riaphy,
ELI SA or Fagk(%g?érnﬁﬁ1b ﬂmﬁ&fﬁggggg%gﬁ% %%g@%‘ﬁigmgdﬁﬁggﬁkb “ﬁgl
invention i $7&h i sol ated anti body, or one of its functional fragnents or
derivatives, being obtained by said process. Said antibody or one of its
said fragnments or derivatives, is capable of binding specifically to the
human c-Met and, if necessary, preferably noreover capable of inhibiting
the natural attachnment of its |ligand HG- and/ or capabl e of specifically
inhibiting the tyrosine kinase activity of said c-Met, said anti body being
al so capable to inhib c-Met dinerization. More particularly, said

anti bodies will be capable of inhibiting both Iigand-dependent and

| i gand-i ndependent activation of c-Met. The expressions
"functional fragnents and derivatives" will be defined in details 20 later
in the present specification. It nust be understood here that the

i nvention does not relate to the antibodies in natural form that is to say
they are not in their natural environnent but that they have been able to
be isolated or obtained by purification fromnatural sources, or else
obt ai ned by genetic reconbination, or by chem cal synthesis, and that they
can then 25contain unnatural am no acids as will be described further on.
More particularly, according to another aspect of the invention, it is
claimed an anti body, or one of its functional fragnments or derivatives,
sai d anti body being characterized in that it conprises at |east one
conplenentary deternrnrng regron CDR chosen from CDRs conprising the am no

P e a2 ~ NN A



8 after optinmum alignment with the sequences SEQ ID Nos. 1 to 17 and 56 to
61 must be understood as a equival ent and, as a consequence, as being part

of the invention. By CDR regions or CDR(s), it is intended to
i ndi cate the hypervariabl e regi ons of th4e heavy and tight chains of the
i mrunogl obul i ns as defined by | M3T. € The 1 MGT uni que nunbering has

been defined to conpare the variabl e domai ns whatever the antigen receptor,
the chain type, &t attwelfdpespedstheresrgaridi ap isolpgduneleisgseidodaiactesized gp
(1997) / Le - - ] I f.. 132-136 (1999) / Lefranc,
M-P., Pomm éi?né {éﬂoﬁgﬂl gmglrl\}ﬁe %%@?%@%@E ag}_ﬁ?. Foul quier, E., Truong, L.,
Thouveni n- Cont et a) Va mistkid atidasclingdDéyt. arCanpbodymainse. of 24, fub&iondl GRAREY | .
In the 10 IgGI’ uni que, nunberi ng, the conserved am no aci ds al ways have the
sanme positi GREMPYS: 356 TRsLR¥ st ei ne 23 (Ist-CYS), tryptophan 41

CONSERVED- TRP) , r LG 1 0. qci N -
E)henyl al ani ne er b??gp@g%%g%&fw %H] -S%EEQO@Q%- g#;%%’?é.e %%%“%%/(rﬁmﬂnﬁ?é‘m of
nunberi ng prapeces cansdtagddr di zed delimtati on of the franmework regions
FRL1- 1 MGT: positions 1.to 26. FR2-INMGT:., 39 to 55, FR3- , 0.104
Sha FRA-T MG 118at"&‘ﬂf%‘-)eq‘é‘ﬁ’&eSPmPﬁﬁnﬁgﬁﬁ%Wéﬁﬁ@%M‘}ﬁéﬁ%g’gﬂ\i‘bi%ns:
CORL- | MGT: Ei1D 18, 2PNk Mhendi€ sk @SN GRS MET34 1055 EQ BN, 5 Gaps

represent unoccupi ed positions, the MGT ‘| engt hs (shown bet ween
brackets and separateldidneqdoics compysing heBseBnceb SEONE diou27,HEQ APV erafi on.

The | MGT unij i i s used | r i resen ]

dosi gnat ed SECTHET R F1igbs et 355s SEID HRur ST TG FoAPLaEe TN Sp.37

| mmunogeneti cs, 5§,nu8ﬁ7m%§§e1{c3%améing<mse enRESELED Nango, e Fo NSyt ent
Bi oi nfonnatics, 2, 21-30 (2007)], and in 3D structures in

| MGT/ 3Dst r u€EGYIE BB J@nslshe gyquergs SEQUD Nrnd33.HaHe NonBe pnd SEQJBI No.rdécept or
and MHC struct ur gj dat%eicN Cild' O,Aﬁg:in%s. aReﬁNA 362. %%Osae%i£0 anotﬁ%] JhrFe
heavy chai n CDRs and Ig'l}lg Pechaim " aBre exi st e TRFm or BEis
used here i Bequedles chisidthgiogat e, according to the case, one of these regions
or several, or even the whole, of these regions which contain the majority
of the am no aci d2m8sieluwguenss sompripng thoseauercepiSEQ HYy Noy 4herd fEQ/IHNOt he
antibody fop,the antigen or the cpitopc which it recognizes. By "percentage
of identity"” between two nucleic acid or am no acid sequences 30 in the
sense of the presenuclcivventdénen comprisiag it ededet SEQNID d@at 2 and SECQeI dlge of
nucl eot i des gr of identical am no acid residues between the two sequences

to be conpa?} d, obtained after the best alignnent (optinumalignnment), this

percentage being. o 9Pl u%@kgaghﬁag%@@%&g%egis_fEfcfrﬂ&).eaa Rl wees ﬁg.two

sequences being distributed rando r their entire length. T

conpari sons46f sequences between two nucleic acid or am no acid sequences
are traditionally carried out.b aring.the sequences after hayin
2l Fgned them i n Hh' Jomamandine IR SR IF Bt CoAtEr g aBs deBredghao?
carried out chy segnent or by "conparison w ndow'. The optinum alignment of
t he sequences for the conparison can be carried out, in addition to
manual |y, by nmeams #fe whwpl¢mneriry nyeksicowydsatigbe nedieic ofidSes défineddn Watbe pmdin
(1981) [ Ad. QQ‘@Q. Mat h. 2:482], by means of the | ocal honol ogy al gorithm of
Neddl eman af nsch (1970) [J. Mdl. Biol. 48: 443], by means of the
simlarity search mathatkiofacRear s@neand & inpoRotdd ¢2:988) of RyBedizidat dndeAcad.
Sci. USA 85:2444), by nmeans of conputer software using these al gorithms
( GAP, BESTFPqI}dIWngy hlamérnvsmAwgtE af frastprecein@e ¢ IBnet $e@§ezs@fstl?8m@ Nos.
Package, Ge%gk;sﬁ_@ Comput er Group, 575 Science Dr., Madison, W, or else by
BLAST N or BL ‘P conparison software). The percentage of identity between
two nucl ei ¢ aci dlpr thirisenthaspectsegtreicgevided ovaairedomprthgdy nadeRasdidgs
- these two Sﬁgfuenc s aligned in an opti mum manner and in which the nucleic
acid or ani A28 quence to be conpared can conprise additions or
deletions with T &5RCRhrkeh NRREET HRNEE pRAGHANG SokOLIRTARHETY FbhnaEN!
bet ween these two sequences. EI)'he percenpage of identity 1s calfcul ated by
det er m ni ngdefmedralober of identical positions for which the nucleotide or
the amno acid residue is 2 0 identical between the two sequences, by
dividing this nunber of identical positions by the total nunber of
positions in the conparison wi ndow and by nultiplying the result obtained
by 100 in order to obtain the percentage of identity between these two
sequences. For exanple, it is possible to use the BLAST program "BLAST 2
sequences" 25 (Tatusova et al., "Blast 2 sequences - a new toot for
conparing protein and nucl eoti de sequences”, FEVMS M crobiol Lett.
174: 247-250) available on the site http://ww. ncbi.nl mnih.gov/
gorfibl2. htm, the paraneters used being those given by default (in



being calculated directly by the program 10 By am no acid sequence
having at least 80 % preferably 85 % 90 % 95 % and 98 %identity with a
ref erence am no acid sequence, those having, with respect to the reference
sequence, certain nodifications, in par%jcular a deletion, addition or
substitution of at |east one am no acid,da truncation or an elongation are
preferred. In the 5 case of a substitution of one or npre consecutive_ or

nonconsecut i ve al hoftaentesyect. dhae suprevided v tomssaiapmat withdbe eXcopieeef  he

substi tut ed, ai.ng, ;,]S?Egdﬁ.rlgas'{ SR %g%?%ﬁ&ﬂg%%&@% as féﬁg@&’a}?&i}eds- The

expressi on "equi va m no aci I'sS almed’ herée at 1 ndicating any am no
aci d capabl e of beisgteubsispbet] tdranstpioddel afprddess foripraivadodst af attitedpase
structure wi thout, however, essentially nodifyjn he bi ol ogical .activities
of 10 the EoPReehéAdIAGIoRAL gkt fogins AhIded; abovp e haeeitEe it It
especial ly |, 3 g%ggﬁ . .e equi val ent ami no acids can be determ ned
ei ther by ré@?%ngson t gﬁgu%%#%gtural honol ogy with the am no aci ds which

t hey repl ace, orapnculeselt 8 nofdivwo rpdreppiopeate rauktine @hditiood ofrcall aadefingd y
between the different antibodies capable of being carried out. By way
of_exanplezam%ﬁtgﬁh_is made of the possibilities of substitution capable of
bei ng carried ouf) WhkhaWwh ehasuhid Aabbdicd oPbRE SR Rdi TRICHLh ARk Bht Gaghnbfts,

bi ol ogi cal activity of the corresponding nodified anti body. As non
limtative &wappldaced $tertihglftconiheguitetsinecdivm or gaidicnigursdibgisi t ut i on

possibilities copceivable wth a cpnservati. f the biologkcal activity of
Do modi f1 ed_ 20at AESE SR rhsg 18RS 3f bRig: fis Aihody o B8FGL aRh ALt
possi bl e i npfchRaseme conditions. WD 2009/ 007427PCT/ EP2008/ 059026 11 Tabl e

1 Oiginal residu Substitution(s) Ala (A Val, Gy, Pro Arg (R Lys, Hs
Asn (N) G n Asp tDp eighjeenth aspect, there is provided a composition comprising by way of

active principle a compound consisting of an antibody, or one of its functional divalent
fragments, as defined above or produced by hybridoma as defined above.

In a nineteenth aspect, there is provided the composition as defined above as a
medicament.

In a twenticth aspect, there is provided the use of an antibody, or one of its
functional divalent fragments, defined above or of an antibody produced by hybridoma
as defined above and/or of a composition as defined above for the preparation of a
medicament intended to inhibit the growth and/or the proliferation of tumor cells.

In a twenty first aspect, there is provided the use of an antibody, or one of its
functional divalent fragments, as defined above or of an antibody produced by
hybridoma as defined above and/or of a composition as defined above, or the use as
defined above, for the preparation of a medicament intended for the prevention or for the
treatment of cancer.

In a twenty second aspect, there is provided a method of in vifro diagnosis of
illnesses induced by an overexpression or an underexpression of the c-Met receptor
starting from a biological sample in which the abnormal presence of ¢c-Met receptor is
suspected, characterized in that said method comprises a step wherein said biological
sample is contacted with an antibody as defined above or produced by hybridoma as

defined above, it being possible for said antibody to be, if necessary, labeled.



Cys
)

& I(C) Scr An (Q Asn Au (G Asp dy (G Ala Hs (H Arglle (1) Leu Leu

le, Val. Met Lys (K) Arg Met (M Lieu Phe (F) Tyr Pro (P) Ala Sec (S1

4de

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 ¢-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,



Thr, Cys Thr (T) Scr Trp (W Tyr Tyr (Y) Phe, Trp Val (V) Leu, Ala It nust
be understood here that the invention does not relate to the antibodies in
5 natural form that is to say they are not in their natural environment
but that wbeysohiauer been abl e to be isolated or obtai nedtmpz@enidkiacati on
fromnatural sources, or else obtained by genetic reconbination, or by
chem cal synthesis, and that they can then contain unnatural am no acids as
wi |l be described further on. Accofding a first approach, the
antibody will be defined by its heavy chain sequence. Mre particularly,
the antibody of the invention, or one of its functional fragnents or
derivati ves, f?@rdéwa@é@@f SPEECty i HAT n‘i’ttevef%ﬁw g8 syeqiehiyhE KETHEBIPr i si ng
at | east onesmangmnt) s&m CDRs conprising the amno acid sequences SEQ
ID Nos. Ito 9 and 56 to 58." The nentioned sequences arc the follow ng ones:
SEQ I D No. 1: GYI FIrayirsSEOedtD: NdjecRof tRPNNGDATTSEOIONDS NprocgssARSEE TTERDYD 12

> 1D 10 Lol IRdction SRk Bobs actodiie™ERlintlidoh D No- 62 AREEI TKDFDE SEQ D

No. 7: GYTFTD

5 More particularly, the invention concerns a process for the selection of an anti ¢-
Met antibody, or one of its functional fragments or derivatives, capable to inhibit both
higand-dependent and ligand-independent activation of c-Met, said process comprising
the following steps:

1) screening the generated antibodies and selecting antibodies capable to bind

10 specifically to c-Met,

1) evaluating in vitro the selected antibodies of step 1) and selecting antibodies
capable fo inhibif at least 50 %, preferably at least 60 %, 70 % or 80 % of tumoral cell
proliferation for at least one tumor type; and then

iti) testing the selected antibodies of step ii) and selecting antibodies capable to

15  inhibif the c-Met dimerization.

Ag it was explained before, the inhibition of the c-Met dimerization is a capital
aspect of the nvention as such antibodies will present a real interest for a larger
population of patients. Not only ligand-dependent activated c-Met cancer, as it was the
case until the present invention, but also ligand-independent activated c-Met cancer

20 could be treated with antibodies generated by the process of the present invention.

The generation of the antibody can be realized by any method known by the
man skilled in the art, such as for example, fusion of a myeloma cell with spleen cells
from mmmumzed mice or other species compatible with the selected myeloma cells
[Kohler & Milstein, 1975, Nature, 256:495-497]. The immunized animals could include

25  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 1) can be realized by any method or process known by the
man skilled in the art. As non limitative examples, can be mentioned ELISA, BlAcore,

30 immunchistochemistry, FACS analysis and functional screens. A preferred process
consists in a screen by ELISA on the ¢-Met recombinant protein and then by FACS

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



SEQ I D No. 8: 1 NPNNGGT SEQ | D No. 9: ARGRYVGYYYAMDY SEQ I D No. 56: GYTEFTSYW

SEQ I D No. 57: INPTTGST SEQ I D No. 58: Al GGYGSWFAY 10 The CDRs of the
heavy chain could be chosen randomy in the previous sequences, i.e. SEQID
Nos. | tow®d mnthorb7t 0 58. According to a prefwragderapast, the

anti body of the invention, or one of its functional fragments or
derivatives, conprises a heavy chain conprising at |east one 15 CDR chosen
from CDR-Hl, CDR-H2 and CDR-H3, wherein: ¢ CDR-HL conprises the amno acid
sequence SEQ ID No. 1, 4, 7 or 56, CDR-H2 conprises the am no acid
sequence SEQ ID No. 2, 5, 8 or 57, and CDR-H3 conprises the am no acid
sequence SEQapDb tN@lso gecognizaythy natgg: Te%rﬂéitiﬂﬁ@‘ﬁt@Iia?hiﬁﬁpcﬁﬁw@ﬁbwﬂhﬁd sai d
aspect, the I L10F [ Nt or 20 one of its functional
fragnents or %pr\%g%éfl%%{,hggg#p%?%éeﬂ? iqr%'eavy chain conprising COR-HL, CDR-H2
and CDR- H3, wher eilmth€BRatHivar dhpsiérsiescah o drirrdzacilthssagusnioewSEQthdd do. 1,

CDR-H2 conprises.the, amno acid seque SEQ | D No. a - H3 conpri ses
Che ari no B SuaUShas GRerTiy o M Anoht iy o IR 588

anti body, sor MIE, ATP ictsudiidnctic ONretbirap ARl Scl0modbidiarthy atckst® SnvedGasdi Ng t o
this first enbodi nent c¢ rises a heavy chain of sequence conprising the
ami no aci d secaﬂ%%ﬁé‘bth:%@é%%nm?i- 18. SEQ ID No. 18:

EVQL QQRSGPEL VKPGAS WK i§§%§%ﬂﬁ@ﬂ%&&%@$k&mﬁ be understood preferably the c-Met
ESLDW C3G KPNNGLANYNQKFKGRATLTVDKSS5TAYMDLRS LT SEDSAVYY

CARSE| TTEFDYWSOSHAICTY®Z130 1.3 CDR-Hl, CDR-H2 and CDR-H3, wherein CDR-HlL
conpri ses the am i : I%EH%? D No. .4, (;@R'-:- o[l _ am no
aci d sequence SEQ%%%&%ﬁgﬁgg%%ﬁ- {é]gn%? i Sés ft‘ & tg)r%rll %g{ﬁgcéfg&gseéggﬁce SEQ
ID No. 610 nvenfitve samt stéyodi), coosistone eufiuiting dntihedicsoma BRIETagmaénissomokells
derivatives, according tq,sald seco nbodi ment will  .preferabl onprise a
heavy chain (?f(prse%q&ﬁewg}é C%é?%‘?%“?‘lﬁgﬁpﬁgﬁa ﬁ816§315&n§1b%§%%&8§§ﬁ%’ ?llﬁﬁﬂg‘g 19.
SEQ I'D No. 19easEMQQRBERHLVEKPGAINKL SCRASSY S FPYT MWKt ferably 60 % of the

GKTLEW GLI NPYNGGT TYNOKEKGKATL TVDKSSSTAYMEL L SL TSEDSAVY
YCAREEI TI GDE ‘TVS S 10

The technology BRET is a technology known as being representative of the
15  protein dimerization {Angers et al., PNAS, 2000, 97:3684-89].

The technology BRET, used 1n the step 1ii) of the process, is well known by the
man skill in the art and will be detailed in the following examples. More particularty,
BRET (Biohminescence Resonance Encrgy Transfer) is a non-radiative energy transfer
oceurring between a bioluminescent donor (Renilia Luciferase (Rluc)) and a fluorescent

20 acceptor, a mutant of GFP (Green Fluorescent Protein) or YFP (Yellow fluorescent
protem). In the present case EYFP (Enhanced Yeliow Fluorescent Protein) was used.
The efficacy of transfer depends on the orientation and the distance between the donor
and the acceptor. Then, the energy transfer can occur only if the two molecules are in
close proximity {1-10 nm). This property is used to gencrate protein-protein interaction
25  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 yeliow mutant of
the GFP. Fusion proteins are generally, but not obligatory, expressed in mammalian
cells. In presence of its membrane permeable substrate {coelenterazine), Riuc emits blue
light. If the GFP mutant is closer than 10 nm from the Rluc, an energy transfer can
30  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



According to a third enbodi nent of said aspect, the antibody of the

i nvention, or one of its functional fragnents or derivatives, conprises a
heavy chain conprising CDR-Hl, CDR-H2 and CDR-H3, wherein CDR-HL conprises
t he amo agi Mos@eaasence SEQ ID No. 7, CDR-H2 conpri ses gdep@hisisosasi d
sequence SEQ ID No. 8 and CDR- ], 5 H3 conprises the am no acid sequence
SEQ ID No. 9 The anti body, or one of its functional fragnents or
derivatives, according to said third enbddi nent will preferably conprise a
heavy chai n of sequence conprising the am no acid sequence SEQ I D No. 20.
SEQ I D No. 20: EVLLQQSGPELVKPGASVKI PCKASGYTETDYNVDWKQSH 23

GVBEEW GDI NPNl IS EMOR FHERA T MY DS SSTAYVERRSh TSERTAVYY
CARGRYVGYYYAMDYWCREST o} f. said
aspect, the anti body%é}i é]allyﬁi\s/g% é'%’ggnl!z1 dgr;lgfgltr{gdo O%%EU n??%fﬁ ergléjl)?ents
or derivativekg nmrrﬁkxﬂabsn ahdweavganchalmecbmrpneasumg: Rt ChRrHEHGDRMARo@nd

g llzlg c\ghng ﬁlsné%a%f[’)ﬁewém ﬂé ‘38% dfscg Eoe%(’liu%? %%E qu %l%glgg%g gﬁc@%ﬁé’\g&%ﬁ%n ses

t he anino 5aCIF(kSGMUzBB§@g)SE@nﬁE}) N@TRB@Homogenous TimEhescavtdi hadyscerle), gneviof its
functi onal }g nments or der| vatives, according to_said fourth enbodi nment
will prefer at{ OFSEIRBFS sk %‘%éwg@ﬁalhﬁ%’f“@éhu‘é’ncsév@% i SEighy vaelesgthani no

aci d sequenceyoRdn: Noss-Qrreladbis e@cz&@opﬁz QVQL QRSGAEL AKPGASVKMS
CKASGYTFTSYWWNWKORPGOG. EW GYI - NBY

GSTDYNQKLKDKATLTAI NTM&@SSL@@@SWW@A&@G\&@SW F%Y\A&?GI’LSW‘EVSA‘? 1%-
In a second %B{u?x?ﬁa %%{t%?fl;mﬁhg oy 81}{\" EherB€ai n&&qqﬁ%lnge D%Xbie tH}bl’lH gA%ﬁr{fth ain

sequence. More pa accor to a séecon artirc aspect “of the
i nventi off tt(éaramatngmpﬁw,, Ebez“Oﬂ@anweBﬂBm floinct i onal fragrrent S or derl vati ves,

is characterized in that ,it conpri.ses ht. chai n c S t one
CDR chosen from CORE bﬁcé)ﬁ%tansefﬁﬂ& W@Cté’ﬁlﬁe g%qt’&né%ffhéﬂ éa‘?c% Rb%ne 0to

17 and 59 to néilfuﬂchﬁ?alHﬁ@ﬁlbﬁ@@ﬂd@ﬁf@ﬂﬁd@&&ﬂg%iﬁmﬁﬂﬁoﬁfﬁkd BBERY Restib&EQ:I D No.
10: ESVDSYAN SF SEQ | D No. 11: RAS 10SEQ QUSKEDPLT SEQ I D No. 13:

ESI DTYGNSF SE®Y PHiReRid ﬁ&gm%ziiﬁwehﬁifﬂﬂ@é@* |°E3’aﬁk?' of ]??’dE'NH VSRGED P Hionpumare: AA T

CSEQ I D No. L/ QHERNGHP ﬂce@&%@ |56Mab1\59m§%$r% %@ (LfDum%itn@é) td %a%%
No. 61: HQABSYPFT 2 0The CDRs | ight chain could be chosen randomy
in the preévi dttachment of its hgand HGF and/or capable of specifically inhibiting the tyrosine

kinase activity of said c-Met, said antibody being also capable to inhib c-Met
dimerization. More particularly, said antibodies will be capable of inhibiting both
ligand-dependent and ligand-independent activation of c-Met,

The expressions “functional fragments and derivatives” will be defined in details

20 later in the present specification.

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

25  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

30 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,



sequences, i.e. SEQ ID Nos. 10-to 17 and 59 to 61. According to

anot her preferred aspect, the anti body of the invention, or one of its
functional fragnents or derivatives, conprises a |light chain conprising at

| east onewGDRwahosen from CDR-L1, CDR-L2 and CDR-L3, wrarmizeuss/ocs26 CDR- L1
conprises the am no acid sequence SEQ ID No. 10, 13, 15 or 59, - CDR-L2
conprises the am no acid sequence SEQ ID No. 11, 16 or 60, and - CDR-L3
conprises the amino acid sequence SEQ I DSNo. 12, 14, 17 or 61. According to
a first enbodi ment of said another aspect, the antibody of the invention,

or one of its _functional fragnents or deriyatives, conprises a light chain
30 conpri si ngtemRumum %fﬁléﬂl?? Wity thespaueaces et B Noedro (| ae%ﬁ%iﬁq Se@sths ami no

aci d sequencen@Eehdd:NOequklenCAR ds% GRIRLLRESastRR 3 BOuRGHWIngGAUENce SEQ
ID No. 11 and CDR-L3 conprises the am no acid seqtience SEQ ID No. 12. 15

More particul arl yBy<SaPR regrisio PRk itghertafied teintigaistthohglorvarial resionsor
derivatives, > [gqu t I I - i C i | i ght chain of
sequence conﬁ??%?ﬁg‘t gE%%%%%&géfﬁéggﬁﬁgﬁggﬂﬁﬁifﬁ%ﬁ@%%ﬁgégéT'SEQ | D No. 21
Dl VL TQSPASLAVSL GORAT NECRABSEBYDEYAMBEMNED & {iKROORBKINRASNL EBEcRIomains
ARESGSGSRTDFTL.T] NPVEADDVATYY | DPLTEGSGTKLE . r di to a
second enbodﬁh%h?ﬁb S AT dEAn ST HRP - allbe QﬁnSE%QaﬂEF%%d@e%$;fﬁ%gpﬁv&ﬁfhon, or
one of its fumetuneBal ThiagMmenits acoter Lvfducvas P ., CORPIngeS loarisk | ghtizchai n 10
conpri sing CEQEE%; é%F%LZ and CDR-L3, wherein CDE:L; conprises_the am no
aci d sequencé’ s WEHWI§7P€$$¥% wéﬁﬁb@%s@EmFﬁ L AmifRglasst o - sBytthée SEQ
ID No. 11 andpelRnk3c&REPR 388 1ERgAMR0CeRbAIaaGUENCe SEQ (DNY, e
The anti body, or one of its functional fragnents or derivatives, according

to sai d $econdEntsaiammbeniig lthepoasasyeslrinyne evrpy dlweysahave gistsawn apnitior, for

sequence co IS he . 15 am | ci e ) . | D No.

22: G VLTQSEE@E‘%\%%&R‘ﬁ?l §&%%%@@ﬁ%@%§%ﬁ%%m@ nRrdbbblc

GQPPI CLLI YRASNIIESH PARKSSGSGSRIM-DERET] WPV EADRSARYNCRRSNEEDRE TEGIEHKL VK
20Accor di ng . ird, odi ment of. sai d anot her aspect, the antibgdy of
Che t nvent Lo 1 T8Rae T R R gl PPy Eghrint to B FURRORE. OB {ses
a light chai nragRMe &ichgs ODR-INGTCBRtichsan@ LEDRRRIMEheIoeio s sSCBRIUMGT:
conprises_the am no acid seguence SE%%!D No. 15, CDR-L2 conprises the am no
aci d sequénc&CSEdP] BHINR-PCANY SepRZE)30d G CSE8 PKE EH HE RETE $8KTENCce

SEQ I'D No. 1&prbhmieTant ipadyDrotmene: K ol dssabiunsitd-analr: 16:2gmMant & s
derivatives, according to said third enbodinment will preferably conprise a

| i ght chai n éfPraseguEwenesnpritionhdght RPRaMIGD lensithy (SeyuebriecSEDRBisNgd 23,
QW AATR VOSSR G K Rt R CR T S FIPTE 304K ™16
numbering is used mn 2D graphical representations, designated as IMGT Colliers de
20 Perles [Ruiz, M. and Lefranc, M.-P., Immunogenetics, 53, §57-883 (2002) / Kaas, Q.
and Lefranc, M.-P., Current Bioinformatics, 2, 21-30 (2007)], and in 3D structures in
IMGT/3Dstructure-DB {Kaas, Q., Ruiz, M. and Lefranc, M.-P,, T cell receptor and
MHC structural data. Nucl. Acids. Res., 32, D208-D21G {2004)].
Three heavy chain CDRs and 3 fight chain CDRs exist, The term CDR or CDRs

25 s used here in order to mdicate, 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

30 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 fo be

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



According te a fourth enbodi nent of said another aspect, the antibody of
the invention, or one of its functional fragnents or derivatives, conprises
a light chain conprising CDR- L1, CDR-L2 and CDR-L3, wherein CDR- L1

conpr i seswighaeansr® aci d sequence SEQ I D No. 59, CDR- Lyp1¢@insiosss t he am no
acid sequence SEQ ID 5 No. 60 and CDR-L3 conprises the am no acid sequence
SEQ ID No. 61. The anti body, or one of its functional fragnents or
derivatives, according to said third enb&dinent will preferably conprise a
Ei ght chain of sequence conprising the am no acid sequence SEQ I D No. 63.
SEQ ID No. 63: 10 Q VLTQSPAI MSASPGEKVTLTCSASSSVSSTYLYWYQKPGSSPKLW YTTSI L
ASGVPARFSGSGRTESY Stafst SSVETEASY POHORE BY PETEASGTKEDEquences beipg dptrdivig a
third approa o] ain
sequence andq?¥%&ﬂ§§€§%% a?%mg%&ﬁéﬁggﬂ'ﬁﬁg%% %%ggg%?fg¥ﬁg&$é%gg%%dﬁ or
one of its fmmdbmamdhxhﬁmgmmwﬂ$a@mndsnﬁwat&memﬂwKamﬁﬂamabyenmpadgyme%hat it

conpri ses a heav t he am.no acid sequence No, 18,
10 T20"or 62 et PG AR T ORE PO e SG M A Dag08 el | b
No. 21, 22,23 0t chBicd out by sdybfeer @alit Totipandon, wadprefBkrpdmant iipadint & one
of its functlonal fragments or derlvaglves according to the invention.
named 224011 BCEAPTICSET HOFEEPHF IR LAh PO FTEBHA B Hg eI AR uatBR-DCHd

CDR- H3 Conpr'05"{5@160@159@1%610&?'5%;&1% %mmthagﬁcdm@%ﬂ 9 §QAIdD ARS Makn, 2 and
3; and a light chain conprrsin L1, CDR-L2 an rising

respectlveIy°ﬁﬁ8]éﬁmﬁ@nﬁﬁﬁmﬁk@a&@ﬁ@é%SEQpHEHN@@Nﬁm@mmﬁﬁnéﬁﬁﬂmﬁl097@
h h
another aspegl,; E[Cbz %E%hﬂ g%on?e%‘lsoéf the, € Qmﬁgﬁfcﬁrcc rﬁé?ﬂo"dyofcrkbﬁhﬂn%ﬁ éJ“zalIﬁingot €

am no acid sequen 8 and a ain conprisin
acid 255@Quemﬁ£8$E@@bDﬂNbIA@m,Sm USA.%h@#haﬂnpne&anﬁémn@mhxboﬂymmamﬁgne of

its functional fr nts i i ac I t.0 i nvent . hamed
227HL, conpr?%@%3§gﬁ (yagﬁ%ﬂﬁé$ﬁﬁ%nggﬁﬁv%%Eiﬂﬁ?p t@bﬁﬁ ﬁfﬁé¢¥?ws
conpri sing r@aa@aieimezk@get@@wam D@nRLErd55es e GeieiE@d MNason, 1, & #Rdy6, and

a light chain co risin L1, CDR-L2 and CDR-L3 30conpr|5|ng
respectlvelyfﬂﬁg;‘%Ph§L§éFH)%%Hﬁ@ﬁ@éoﬁﬁﬁepD Nos. 13, 11 and 14. WO

2009/ 007427PCT/ EPAQOLOSHRG ety berwdah ROLAEE RRAEGind % ARhLROOY

227E11 conprises a heavy ain corprising the am no acid sequence SEQ I D
No. 19 aAd a defcghinchaicampeimpsy theientyot seuapsndisaed o sequiénee B DdNo.  22.

Still th
X111 anot herptiehesyad; ot 85 PISCRL b LHRRL) SRl LROIRILOr |
and CDR- H3 cenpticsemgvittesgect okt yeftheccawijuraca birdnsetguenceigBBent RrNas. 7, 8

d 9 and a light chai i sing COR.LL
?gspect?Cel3t?%gqgﬂfﬁggggggn@%h@%%%@ggééh#ﬁ“ﬁ8 ‘fgu%gﬁcﬁRc%$Mﬂ”ﬂ(!hilng|n

anot her aspeatmbéher ﬁiﬂﬁﬂzd@()ﬁysnm%r SO ths Qﬁl{:i@oﬂftﬁaéﬁyth@ hatifo aepesisiang t he
10 am no_aci d,sequence SEQ ID No. 20 and. a |I%%F chai n_conprising the am no
aci d seqa@ncébgﬁﬁﬁbﬁmﬁﬁnﬂ?§woS“Wmm%ﬁpYﬁnﬁﬁ%& T IUSRRSF OF 1B RN PPBERIY, PYor  one

of its functimgnala LnAgaEMt %nsdﬁrthé/ b m¥88on RAARY &l § mulPTREd 8€SR):heavy
chain conprising CDR Hl, -H3 conprising respectively the

amino acid s@é@@@é@BE@ 11D qi;@@ t05®id157thanﬁf®8‘idg¢mﬁ identins befvght thdvai tvo
conpri sing CQ&B% osCDR-L2 and CDR-L3 conprising respectively the am no acid
sequence SEQ 59, 60 and 61 I n anot her aspect, the antibody
11E1 conprises a ﬁaawynmhaMns@ommﬂesim@tthLamﬂnmogmhm“quﬁédDEqﬁﬁﬁhﬁD No.
62 and a,Light chain co ing the am no aci uence SEQ I D No. 63.
S0accor zrg f biat e abite "kl Agaht: B PePSHESTE G ol 1 ™y B o
capabl e of seefekdcsg nEFEASI ONBdrolﬂBIl bedi es7accprslngakiaiiihie oar egent site

i nventi on, ecially hypbridoma of ymmurine origin such as deposited at t he

Col | ecti on Né? P ONETEN RN BUN P EOE e TED MIE R ShgBHTRAES LseNENNS (st gian by
Col | ection ofycMigrROpGaNIISMEURL BiaShteks! AL tp RASLLUE, JRAFLSenshange) -

penalty”: 2; the matrix chosen being, for example, the matrix “BLOSUM 62” proposed
30 by the program), the percentage of identity between the two sequences to be compared

being calculated directly by the program.



25The nonocl onal anti bodi es according to the invention, or one of their
functional fragnments or derivatives, are characterized in that said

anti bodi es are secreted by the hybridona deposited at the CNCM on

03/ 14/ 200% oungan7&ohe nunbers CNCM 1- 3724 (corr espondi ngitier2dekladgoss 1- 3731
(corresponding to 224011), 1-3732 (corresponding to 227H1) and on

07/ 06/ 2007 under the nunber 1-3786 (corresponding to 223C4). These 30

hybri doma consist in murine hybridoma reSulting in the cellular fusion of

i mmuni zed nouse spl enocytes with a nmyelonma cell line (Sp20 Agl 4). The
followi ng table 2_regroups elenents,concening the preferred antibodies. WO
2009/ 007427PCT/ EPZUQBITSTOD e arencTapYias ot icast 80 %, prefophly£4 %.- W78192%mmd

1-3732 223CA g5 v, identity with a reference amino acid sequence, those having, with respect to the
reference ' sequence, certain modifications, in particular a deletion, addition or
substitution of at least one amino acid, a truncation or an clongation are preferred. In the

case of a substitution of one or more consecutive or nonconsecutive amino acid(s), the

|82

substitutions arc preferred in which the substituted amino acids are replaced by
“equivalent” amino acids. The expression “equivalent amino acids” is aimed here at
indicating any amino acid capable of being substituted with one of the amino acids of
the base structure without. however, essentially modifying the biological activities of
10  the corresponding antibodies and such as will be defined later, especially in the
examples. These equivalent amino acids can be determined either by retying on their
structural homology with the amino acids which they replace, or on resulis of
comparative trials of biological activity between the different antibodies capable of

being carried out.

[
N

By way of example, mention i3 made of the possibilities of substitution capable
of being carried out without resulting in a profound meodification of the biclogical
activity of the corresponding modified antibody.

As non limitative example, the following table 1 is giving substitution
possibilities conceivable with a conservation of the biological activity of the modified

20 antibody. The reverse substitutions are also, of course, possible in the same conditions.



1-3786 11E1 1-3724 Prot.

Pr ot .

SEQ ID Nun.

WO 2009/007427

SEQ ID Nucl. SEQ ID Prot; SEQ ID Noel. SEQ ID -
SEQ ID Prot. SEQ ID Noel. SEQ ID CDR-H1 1 24 4 27 7
PCT/EP2008/059026
il
Table 1
Original residu Substitution(s)
Ala (A) Val, Gly, Pro
Arg (R} Lys, His
Asn (N) Gin
Asp (D) Glu
Cys (C) Ser
Gln (Q) Asn
Gl (G) Asp
Gly (G) Ala
His (H) Arg
Ile (1) Leu
Leu (L) Ile, Val. Met
Lys (K) Arg
Met (M) Leu
Phe (F) Tyr
Pro (P) Ala
Ser (S) Thr, Cys
Thr (T) Ser
Trp (W) Tyr
Tyr {Y) Phe, Trp
Val (V) Leu, Ala

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

5 mnatural 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 ¢lse

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

10 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 jeast one CDR chosen from CDRs comprising the amino acid sequences SEQ ID
Nos. 1 to 9 and 56 to 58,

The mentioned sequences arc the following ones:

15 SEQ ID No. 1: GYIFTAYT
SEQ ID No. 2: IKPNNGILA
SEQ ID No. 3: ARSEITTEFDY



30 56 64 CDR-F12 1 z. 25 5 28 8 31 57 65 CDR-H3 3 26 6 29 9 32 58 66 H.
chai n

WG 2009/007427 PCT/EP2008/659026
12
SEQ ID No. 4 GYSFTDYT
SEQ ID No. 5 INPYNGGT
SEQID No.6:  AREEITKDFDF
SEQ ID No. 7 GYTFTDYN
5 SEQ ID No. 8 INPNNGGT
SEQ ID No. 9 ARGRYVGYYYAMDY

SEQ ID No. 56: GYTFTSYW
SEQ ID No. 57: INPTTGST
SEQ ID No. 58: AIGGYGSWFEAY

The CDRs of the heavy chain could be chosen randomly in the previous
sequences, Le. SEQ ID Nos. | to 9 and 56 to 58,
According to a preferred aspect, the antibody of the mvention, or one of its
functional fragments or derivatives, comprises a heavy chain comprising at least one
15  CDR chosen from CDR-H1, CDR-H2 and CDR-H3, wherein:
- CDR-H1 comprises the amino acid sequence SEQ ID No. 1, 4, 7 or 36,
- CDR-HZ comprises the amino acid sequence SEQ ID No. 2, 5, 8 or 57, and
- CDR-H3 comprises the amine acid sequence SEQ ID No. 3, 6, S or 58,
According to a first embodiment of said aspect, the antibody of the invention, or
20 one of its functional fragments or derivatives, comprises a heavy chain comprising
CDR-HI, CDR-H2 and CDR-H3, wherein CDR-HI1 comprises the amino acid sequence
SEQ 1D No. 1, CDR-HZ comprises the amino acid sequence SEQ ID No. 2 and CDR-
H3 comprises the amino acid sequence SEQ 1D Ne. 3.
More particularly, said antibody, or onec of its functional fragments or
25 derivatives, according to this first embodiment comprises a heavy chain of sequence
comprising the amino acid sequence SEQ ID No. 18,
SEQ 1D No. 18: EVQLQQSGPELVKPGASVKISCKTSGYIFTAYTMHWVROQSLG
ESLDWIGGIKPNNGLANYNQKFKGKATLTVDKSSSTAYMDILRSLTSEDSAVYY
CARSEITTEFDYWGQGTALTVSS
530
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



18 41 19 42 20 43 62 70 CDR-L1 10 33 13 36 15 38 59 67 CDR-L2 11 34 11 34
16

WO 2009/607427 PCT/EP2008/059026

CDR-H1, CDR-H2 and CDR-H3, wherein CDR-H]1 comprises the amino acid sequence
SEQ ID No. 4, CDR-H2 comprises the amino acid sequence SEQ ID No. 5 and CDR-
H3 comprises the amino acid sequence SEQ ID No. 6.

The antibody. or one of its functional fragments or derivatives, according to said

(93]

second embodiment will preferably comprise a heavy chain of sequence comprising the
amino acid sequence SEQ ID No. 19.
SEQ ID No. 190 EVQLQOQSGPELVKPGASMKISCKASGYSFTDYTLNWVKQSH
GKTLEWIGLINPYNGGTTYNQKFKGKATLTVDKSSSTAYMELLSLTSEDSAVY
YCAREFITKDFDFWGQGTTLTVSS
10

According to a third embodiment of said aspect, the antibody of the invention, or
one of its functional fragments or derivatives, comprises a heavy chain comprising
CDR-Hi, CDR-H2 and CDR-H3, wherein CDR-HI comprises the amino acid sequence
SEQ ID No. 7, CDR-H2 comprises the amino acid sequence SEQ ID No. § and CDR-

o
o

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 1D No. 20: EVLLOQQSGPELVKPGASVKIPCKASGYTFTDYNMDWVEKQSH
20 GMSLEWIGDINPNNGGTIFNQKFKGKATLTVDKSSSTAYMELRSLTSEDTAVYY
CARGRYVGYYYAMDYWGOQGTSVTVSS

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
25 CDR-HI1, CDR-H2 and CDR-H3, wherein CDR-H1 comprises the amino acid sequence
SEQ ID No. 536, CDR-HZ comprises the amino acid sequence SEQ ID No. 537 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
30 amino acid sequence SEQ ID No, 62.
SEQ ID No. 62:
QVQLOOSGAELAKPGASVKMSCKASGYTFTSYWMNWVKQRPGQGLEWIGY!
NPTTGSTDYNQKLKDKATLTADKSSNTAYMQLSSLTSEDSAVYYCAIGGYGSW
FAYWGQGTLVTVSA



39 60 68 CDR-L3-12 35 14 37 17 40 61 69 L.
Fromtable 2,
224011 is simlar.

appl i cat i @y o@m@rdzng anti bodi es conprising at

t hrough descri bed CDR sequences.

jua

1¢

20

30

i4

In a second approach, the antibody will be now define by its light chain
sequence. More particularly, according to a second particular aspect of the invention,
the antibody, or one of its functional fragments or derivatives, is characterized n that it
comprises a light chain comprising at least one CDR chosen from CDRs comprising the

amino acid sequence SEQ ID Nos. 10 to 17 and 59 to 61.

The mentioned sequences arc the following ones:
SEQID No. 10:  ESVDSYANSF
SEQID No.11:  RAS
SEQIDNo. 12:  QQSKEDPLT
SEQ ID No. 13;  ESIDTYGNSF
SEQ ID No. 14:  QQSNEDPFT
SEQ ID No. 15:  ENIYSN

SEQ ID No. 16:  AAT

SEQ ID Ne. 17 QHFWGPPYT
SEQ ID No. 591 SSVSSTY

SEQ ID No.60:  TTS

SEQ ID No.61:  HQWSSYPET

The CDRs of the light cham could be chosen randomly m the previous
sequences, 1.e. SEQ ID Nos. 10 to 17 and 59 to 61. |

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
mvention, or one of its functional fragments or derivatives, comprises a light chain
comprising CDR-L1, CDR-L2 and CDR-L3, wherecin CDR-L1 comprises the amino
acid sequence SEQ ID No. 10, CDR-L2 comprises the amino acid sequence SEQ 1D
No. 11 and CDR-L3 comprises the amino acid sequence SEQ ID No. 12.

chain 21 44 22 45 23 46 63 71

It clearly appears that CDR-L2 of the antibodies 227H1 and
This exanple clearly supports the clainms of the present

| east one@HRsssandan y chosen



According to a preferred enbodinent, th.e invention relates to nonocl onal
anti bodies. 1 OThe term" Mnocl onal Antibody >) or is used in accordance
with. its ordinary nmeaning to denote an anti body obtained froma popul ation
of subst aftyiabdagrA@nogeneous anti bodi es, i.e. the indipd@dyahesagdekdodi es
conprising the popul ation are identical except for possible naturally
occurring nmutations that nmay be present in mnor anounts. In other words, a
nonocl onal anti body consists in a honogehbus anti body 15 resulting from
the proliferation of a single clone of cells (e.g., hybridoma cells,
eukaryotic host cells transfected with DNA encodi ng the honbgenous

anti body, prokarydfdre M@%mﬂ%ﬁlhﬁﬁtﬁﬁﬂyﬁarﬁédmmtqﬁIm#ﬁ@%wadi%@@mwés(K
honbgenous ant.i. , ). .and whi.ch i s e y..charac i eavy
chai na of o Srtaigy sEhfeke (800 APkCHnb AR e T AUACHEY BFSelactlne
Monocl onal artmpodietiec amgnddcghdeyusipeSEQIID,Ndeiing directed 2 0 against a

single antigen, r{-herm LA I I i i
preparations%ﬁﬁ%gﬂt§ﬁiégF?@VFh@Fgggﬂéﬁéﬁgﬁgﬁgﬁgﬁgﬁggg%gg%%pﬁgggggwgﬁginst
di f f er ent sdet@GOFREOLISLY RO(SNI J@PARFEASESRTDETT omadvBADDhOGYY ¥ sQdiskect ed
against a single determ nant on the antigen. 19 In the present
descri ption, K §peptides, pol ypepti de sequences, am no acid
sequences, peptides and proteins attached to anti body conpounds or to their
sequence are interchangeable. According to a |likew se particul ar aspect,
the present invenécendngliarescand enbodingint aepdid apmbirlyophe!, the awivedpbf fhes
functional fr cor.di i i.0n,...char rized .d.n.that
said antiboqfﬁggﬁg%égfﬂgéﬁﬁgi@%g&gﬁiﬁﬁ?gﬁﬁsghg%%mgﬁggﬁeabgﬁ%ﬁhﬁﬁhégﬁgtant
regi ons deri veshpfisiognCaR-ant CHOGAY2 ehd £THPEE] edchet €DElolyovkapiti@s ttie amduse,

especially man,, and in ef.er er in that the light chai heav
cha - const adbt Elare SREMECSE |GG A e iy oty ar i Stasbae SeRy the.

kappa and gam@i1 indCDRITFREisE the Al -a4idlegicats SEQ ID Nol. n4.t he present
application, 1gGl_are preferred toiget,effector functions, and nost .
preferably ADCC ané® egyody. or one o ERtjopaldragrentan I e Vese eGgHiiBaiotspigt
ef f ect or fungtiARSniBGkitdew il ALrBHRAMRY Epristla light BRI PGquGRIRLERERR: the
dependent_cytofbxigity (CI%S;&%éirecegﬁg? gi%%ing} 15aﬁ?ibggy-g§peﬁ§gnt
cel | - meditat edmesn astdsenedney SEQRDOCYo- 2ghagocyt osis; and down regul ati on of

cell surface yePephol Sl &y eskaldr ARFRRIRK R sesiprvankifuantabedi es

according to present invention, are preferably specitTc nonoclonal

anti bodi es, ¢spENIALIVRAGINIAKGIAGRFEOGBGBRIOFAE. TINFMBARBSAGMYIQQSMADER can
be obt ai ned %gggﬁﬂ%ﬂ&ﬁ—the standard net hods well known to the person
skilled in t X In general, for the preparation of nonocl onal
anti bodies or their functional fragnents or derivatives, especially of
murine origin, it is possible to refer to techniques which are described in

particul & in the REHHAE © Anthirp satedimenisf eyt AapdeL amect: st 3bibadest tha

Laborat ory Manualion, @Rl fe 3 riisn&nﬁﬁfngp]fra%ﬁgﬁg At QEYvari GOl domphida FRALRQIn2ONY,

pp. 726, 1988) or to the technique o reparation fronlhgbrldonas descri bed

by Kohl er andonptigeeiGbR-Nat UPE - L286d 43R-497 whargips§DR-L.1 comfies o eminona

anti bodi es acgqr t nventi e. obtai ned,  for ex rom an
ani mal cell %%%ﬁ%%%%c g%éﬁﬁgwotﬁg(g%%%?%ggﬁﬁﬁﬁk&gfﬂngd$$§%ﬁ%ﬁ%3h§%%@aining
t he epitopc 3Meetd kidc@DRYLY @xqgiRtztbdabinosaiddeqrnectipdd Nant 7.bodi es accor di ng
30 to the.inventign, Said c-Mt, or.one of its said fragnents, .can .
aspeci al 15 be. pr odlEEHTHEESF SR i G A RO PR LG “HernBUS B Og8er |
recombi nat i omhist ahbddi@ewd WAl FeRUGhEtenRtt §4URRNGECRAEALN 86mpisildgieC DNA
sequence coding for the c-Mt or b¥

amino actd sequence SEQ ID No.23.

SEQ ID No. 23: DIQMTQSPASLSVSVGETVTITCRASENTY SNLAWY QQKQGKSP
QLLVYAATNLVDGVPSRFSGSGSGTQYSLKINSLQSEDFGSYYCOHFWGPPYTE
30 GGGTKLEIK



20 peptide synthesis starting froma sequence of am no acids conprised in
the peptide sequence of the c-Met. The nonocl onal anti bodi es
according to the invention can, for exanple, be purified on an affinity

col um onwghh®metsae c-Met or one of its fragnments cont@ipimighsibR.d epitope
specifically recogni zed by said nonocl onal antibodies according to the

i nvention has previously been immobilized. Mre particularly, said

nonocl onal anti bodi es can be purified byl&chromat ography on protein A and/ or
G followed or not followed by ion-exchange chromat ography ai med at

elimnating the residual protein contamnants as well as the DNA and the

LPS, in itself foAcowddede anfourt embedvadntoyt se@l ancthenshsnt. ¢ m@:gpéﬁhy on
Sephar osew gel, .|, 0 def, ]g:to 'fuﬁh{ﬁ%%ﬁﬁgﬁen?f%?%Ax%vékq% %gﬁseé &t he
presence of dinmers’or of ot an even re manner,
t he whol e ofcb@pﬁengéﬁﬁhLQué@Rgahaﬁé(ﬁEBHBSuhukmaﬁéﬁuBﬂyoﬁ¢n§ﬂ¢@£aﬁmnely.

Chi d k | uded t i
accor di ng_ 15EHOCRBEB % ERt T Ront KORT-L CORrPRg: BRHEN SO ATbh A0 §

intended to N6 alCBR-IENEdnReRY:s b ghoGentsahRacaSPRIDNY, svari abl e (1ight
chain and heavy chaln) regi on derived froman anti body of a given speC|es

in combi nation mntHeWﬁémﬁYéﬁpn%ﬁ%ﬁﬁh§ﬁ@nﬁéﬁwvm€ﬁéFH@€@ﬁ§?aﬂﬂoﬁ@@i@ﬁ§-of an
anti body of t

or s, abbi 1 Daaaa e IChPaRR tanaReh ALH R BPACLERat Cup TR |
fragments ofa@hﬂﬁ@ﬂi%ﬂv@@esﬁ@dBﬂ&?@é to the i nvention can be prepared by
using the teg % § f genetic reconbination. For exanple, the chineric
anti body can” produced by cloning a reconmbi nant DNA contai ning a pronoter
and a sequencEVETAISRE IFGA SPHE KW TN AS SSEEISOT Lafw d QUINPGRAPRL WESpedial | y 25

Coding for RS ORI ER e SFEEHRBa A G N S AR BRIy of

t he invention encoded by such a reconbi nant gene will be, for exanple, a
nouse- man chinera, the specificity of this antibody being determ ned by the

vari abl e region déﬁﬁﬁé@aﬁﬁ@ﬁ?@ﬁ@oﬁﬁrﬂﬁémbmﬁhﬁﬁﬂlV%@“Té@@?ﬁémﬁﬁﬂéﬁﬁﬁﬁﬁd by
the constant cﬁﬁﬂ's%ﬁ&rdn\dqg H‘ea\gm&an@seﬁuém@ B d 508y cgfﬂﬁe &Qemhheﬂ&e%f
preparation of chinmeric antibo IS possib or exanple, to refer
to the dotunentigncendioapments el derz(VBn@E,seaqhs”acgrﬂﬂi 1n1@1818)t comprisissoheatl al .
(Proc. Natl. u revet. US 4 567.
21 By ﬁﬁ%g%??gﬁ& %ﬁ%ﬁ%r%%b dg]t% %?e?% @elgj 5 lg’dlggz;t% eora6r;) a}ilrc{lt‘li g%h

whi ch contalmhmﬁiﬁhmm@mpmsaﬂﬁmwmﬁdmmkmaa%hQéﬁﬁmbadeoE%m@ﬁhunan orlgln t he
ot her parts of thﬁ?antlbo nnlecg¥§dbehg derived _fraom one r from
several) human antiBodPEs ilbreBvErTcd SGHEOST Of KB PELP “Tﬁ W8 dfitent s
of the skel etievatica, | REHR)Y ©ameb@verkioRDdihi®d2401 O ERiprkS GOKNEEY WBathhe
affinity of the bi_ndi n Jones et al Nat ure, 321:522- 525, 1986;

Ver hoeyeR? etc%m@ﬁﬂgkﬁ%%% L @ﬁ@“@%@ﬂd£§§%}31@%M?ﬂﬂﬁge@ﬁﬁﬁﬁﬁheﬁméﬂm“oN@ﬂure
332: 323- 327, (JR8R SEQ ID Nothe 2%&%%&?9&@&%%9@%%@ Reeer E &R e,
invention or their fragnents 'can bé prepared by t nf ques known o

person sklIIéﬁﬂih3ph@mﬁﬁngﬁﬁMﬁh‘%ﬁﬁmﬂcmlexahwﬂemweSBQﬂﬁdQ& ﬂé§dmnbéﬁ |n t he

docunents Si nger 50, 2857, unt ai -

Bi ot echnol . Cenet. Bl Enltherﬁf'] Yo %ﬂtﬂio]d ﬁgéﬁéﬁ pmec’ %abv;y %lgﬁogf)rlsé?g 1he

Bi o/ Technol oagyso dfd ]s&@reﬂ.c?eSSEle@)’ZNo iR and a(l@&rchtamn’&nnmamooﬂhc rmhﬁmdmar e
known by _the nan s 1é§ in e art as, for exanple, the "CDR Grafting"

met hod dééch%%%P%%S H%gi Design Lab (PDL) in the 15 patent applications
EP 0 451261, EP OAﬁ&%mOﬁQ&m%Eaﬁu 70r5&:Qfﬁ@@m@ﬁ&uﬂwm§§eﬁs5§Qk%Q%ﬁ@US

6, 180, 370, US 5,585,089 and US 5,693,761. The foll ow ng patent applications
can al so be #RidiBnEyte ugeeﬁeteglae&i 2208 @ogpnspgy hcays BB gempBIns HPRIS
5,877, 293. BY{I E‘Eﬂ&ﬁh%é'cﬁﬁ PR ns% i c@tmc @1@%{1@&99&&1 &ﬁlcﬁc‘% §%§ ib
invention, it Is 20 intended to |nd|cat In particular an antib

fragnent sudNesasd. EymwhéFwﬂﬁstlgbﬁckﬂmgbemuﬁakﬁiDRﬁdb(ﬂm%d@)zmiKEHKLB
scFv-Fc frag r n r alf-life tine
woul d have bgglﬁ&?suggrmg e%%%g%/%% dm%o a% Wee %ﬁ’g?gg@, onNoqsu%Hlasgt}%e addi ti on of
pol y(al kyl ene) glycol such as poly(ethylene) gl ycol ("PEGylation")

(pegyl ated fragnents called Fv-PEG scFv-PEG Fab-PEG F(ab')2-PEG or
Fab'-PEG 25 ("PEG' for Poly(Ethylene) dycol), or by incorporation in a

| i posont, said fragnents having at | east 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 nmanner an even
partial activity of the antibody fromwhich it is descended, such as in
particular the capacity to recognize and to bind to the c-Met, and, if
necessary. to 30inhibit the activity of the c-Met.



Preferably, -said functional fragments will be constituted-or will conprise
a partial sequence of the heavy or |ight variable chain of the antibody
fromwhich they are 22 derived, said partial sequence being sufficient to
retain theosamuespeci ficity of binding as the anti bodypd@amebhaksahs it is
descended and a sufficient affinity, preferably at |east equal to 1/100, in
a nore preferred manner to at least 1/10, of that of the antibody from
which it is descended, with respect to the c-Met. Such a functional
fragnent will 5contain at the mininum5 am no acids, preferably 6, 7, 8, 9,
10, 12, 15, 25, 50 and 100 consecutive am no acids of t he sequence of t he
ant i body from whi &hagaihdr gsppes dervadigiody 227H1 @mugfieesabbseyy ches eofipngrd tral
fragments will .be n.SGEV,. F F a ckE Fc
type or di abodi H?O a&ﬁasg %%%gigaﬁyohggean aa%glgn‘cc(éh%glpg}cﬂg rll%rlggt @16 %mlﬁ \CC/ilI ng as
t he anti body sémmw%ﬁ(@mﬁ\heglz are descended. In a nore preferred 10
enbodi nent of thesi% I on theaﬁ}? d gment .are selﬁlz ted anong di val ent
fragments such as gﬁ?ﬂ%‘? TR LOTARCHI AT ST FREBEEHET FRVERET on,
anti body tragarei 9284, tddeptissentd=00 caan chepalibaioradpst apiR-Ag ohd ADR-H3

anti bodi es such as described above by nethods such as dlgestlon by enzynes

such as pepsiCATBISPRFAPTTIRAY/ e 2BYo FFEaeaFacOPERHE Hps U Fisad FprrciyEehthy

chem cal reduygiih QBmptiBn@RYSINEN, ABROES and PBRANE 'cgﬂgﬁsﬁé ?&?&mf@ly tAoamRABPr i sed
in the present invention can be obtained by techniques o enetic

r ecombi nat i ocidisk@rneseSEie P Neaowin1¢ end e person skilled in the art or el se
by peptide syntheg| gﬂ(}% @gﬁ%@? t}%fannfig?@ < 4Gy ﬂ&tc?g%% i%}elé)ggé}ngﬁm?c the

synthe3|zers such as e co
By "divalént afmagasdtstquente BE@t Ebélouademswodzmtammmm;bﬂd;g fhba@rlifﬁdﬂta&d

20conpri si ng two ar re particularly, F(ab')2 fragnents, Mor e
particul arly,*HHE" %ﬁ?q‘é’nﬂt}omri ses the antibodies, or their functional

fragments, accor disay aﬁ&hérﬁﬁef&ﬁ'@ls@ﬂbod)ﬂdﬁdﬁd Its (@RAGEH abbyethbr Ry &1veF,
humani zed anti bogl es, obtajned genetic reconbination or by chem cal

synthesis. Byame el Flatampases: ad‘Fa‘éfnChéH‘t FOBRIECEBRd hgCPB-fhand kntRon, it
is neant a ?eémphﬁﬁg ?&p&m&@ltac GRMRN dcfd Qudnlf i 185254 ol and. al Least

on of the CDRs selected fromthe original antibody in order to maintain the
bi ndi ng eapaéigbychdsu@wnnm@mstér ebRel] 2kh6WR-by wmprinma rskicttihed i t he

art and will be oa‘%?cf Q&d Sggggrﬁosd% %'Olaﬁ Lnp the fol I owing specification.

More particular or ~one o I'ts functional fragnents or
derivatives, 30 acemmhhrmgpdcg thdnentl‘fmdgnﬂf:bmomgn@barimmbhaedompnstnh};athes and

derivative consists.in a bi n n,co a scaffold an which at
| east one CORWHs*BESHIGPST Sgé g)o a&‘dnasgg}i‘fa% BheYrrisns @‘F ARy ecid
anti body par atfph& IFRTAYNZENG propert| es. One or several

sequences through the 6 CDR sequences descri bed in the invention can be
presented®on a pr é@%qrﬁmgé%ﬁw%w aspepts thh 18 venaign relptRwtoppwing ybsdems eapgble

reproduces the preftigl %&a&%@gn&m&@b ARREARE 18t t%efﬁkééhp%x@fmdnheebﬂdc?afli} ed

CDR(s), thus allowng it (or them) to maintain their antigen paratopic
recogni zi ng Pyopdants @gnuring ofigia srelhassiepbdited ai the Chidectipn Netiowse drounltuosssiel ect

the protein f S g:%l? elected fr eori gi nal
ant i body Couls\% 0o} agm g@l\l% %at o% | éﬁa &%P I\fhc;roeré( anismn, (3(1)1 reg gnst b
sel ect ed, su@htha?efrrsl Efasckaa@ul d d| spl ay several features as foI I ow (Skerra

TR B e e O T A
nol ecul ar or gapinZat 0P Ael ek, as, cﬁawctceizgml @at Gy sh@lolRY AP NVRE,
hybridoma deposited at the CNCM on 03/14/2007 under the numbers CNCM 1-3724
(corresponding to 11E1), I-3731 (corresponding to 224G11), 1-3732 (corresponding to
227H1) and on 07/06/2007 under the number {-3786 (corresponding to 223C4). These
30 hybridoma consist in murine hybridoma resulting in the cellular fusion of immunized
mouse splenocytes with a myeioma cell line (Sp20 Agl4d).

The following table 2 regroups elements concerning the preferred antibodies.



smal | si ze, no or only | ow degree of

post-transl ati onal nodifications, 15easy to produce, express and purify.
Such protein scaffold can be, but without [imtation, structure selected
fromthe goouwmonsi sting in fihronectin and pref er entiacaldpgodloestent h
fibronectin type H domain (FNfnl0), lipocalin, anticalin (Skein A, J.

Bi ot echnol ., 2001, 74(4):257-75), the protein Z derivative fromthe domain
B of staphylococcal protein A thioredoxih A or 20 any protein with

repeated domai n such as "ankyrin repeat” (Kohl et al., PNAS, 2003, vol.
100, No. 4, 1700-1705), "armadillo repeat ". "leucin-rich repeat" or
"tetratricopeptide repeat™ | t aé‘@@l d al so be nentioned scaffold

derivative fromtoxins (such as, for exanple, scorpion, insect, plant or
nmol l usc toxins) or protein inhibitors of neuronal nitric oxyde 25synthase
(PIN). As non |im2déatliive exanpl287Bdf such hyB2B@4 constructliigns, it can
be nmentioned the insertigid3of the CDR3AI2 (heavy chai7@p of an ahtiiy2z4CD4

anti body, i.e. the 13138 2 ah?mlbody}’rou nto\mrfie of Prto‘he eﬂposed lFr@Lop ofwdl he
PIN. The bi nding p rtd RfIDt hEER ples )l ] I S iy

to the origi A&R-Bhti bobly (Bedt et al 4, BBR@7'343 ?0200630 334 344) . IQ‘? can

al so be nentiéied?t he Yraftihpy of the CDRZH3 (he&vy chal n) off7an 65
anti-lyzozym&DPHEE antibody obb a | oop of nébcarzi fost at Bhe (NiS8ai se @&t al .,
2004). In thélclase of 18he présent ilventi ah, an dinteresting GDR t o wonserve
could be, 24&Dm-Lhout 1hi mtagion, tihte CDR3k2 as 1t 1S gonserved 1 n §wmo
identified amrbodi es 10f thezd nventjon, i3g. 227kl and3@2401%g &8 As
above menti orgmk-Lsuch jprotei 315 scaf flql d cag—/ corrpr1|7se fr@(ljn I t@;16 CDP@S) from
t he ori gi nal Tapki . 9 oJ: T '

limtation, om

t he heavy chain, sai d heavy chain being known to be particularly inplicated
in the anti body spea fteib(té Ly it dbelysepreatsi bm ODRthE oCHR( s)tile@kick M28Hestndwi | |

be evident fq man. he art nown Set a

et tors 508, 2360 saphi Thi Sxhpie Uty SHR0R, IR (Bins SPGBl g IE ar o

not |imtativevangd afyoddshempsent folaskarvoDR Retontde sBédeh ettomistcsbebed
included in the present specification. According to a novel aspect,
the present i‘hfe ?Ft‘lf‘?j”ﬁe&rel ates to an isolated nucleic acid, characterized in
that it is chosenabipmEng § JdOMNImBYGHEHC tRCifSntion re‘:atca@)m BndhShgdI C

acid, DNA or RNA, coding for ‘an antibody, or one of its functional

fragnents or agidhddiest | ves, according to the invention; 15b) a nucleic acid
conprising a DNA C I, sting
corprisi 9 a_ DA S504EROE ARG GAT LR ALBYP, 0l RRAUENESE GARG) S L0
| D No. 25, SHE@ahidgNe: @6oandnt heiveeyuerices! Sk | B Exbpu 8Bn SEdeBaN@lL; 34 and

gEg : B m g omoagleous an?lbgdlcs:se que&e mgmdugll a?r!t{i]}gdws compr lilnei\gnt %Spo§5 Ation ar'élo' 27,

1dent1ca§ except for possible naturally occurring mutations that may be present in minor
amounts. In other words, a monoclonal antibody consists in a homogenous antibody
1%  resulting from the proliferation of a single clone of cells (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 15 generally characterized by heavy chains of a single clags and subclass, and
light chains of a single type. Monoclonal antibodies are highly specific, being directed
20  agamst a single antigen. Furthermore, in contrast to polyclonal antibodies preparations
that typically mclude different antibodies directed against different determinants, or
epitope, each monoclonal antibody 1s directed against a single determinant on the

antigen.



20 SEQ ID No. 29 and~the sequences SEQ ID No. 36, SEQ ID No. 34 and SEQ I D
No. 37; - a nucl ei c sequence conprising the sequences SEQ I D No. 30,
SEQ ID No. 31, SEQ ID No. 32 and the sequences SEQ ID No. 38, SEQ ID No. 39
and SEQ |®oNewyuisz7and - a nucl ei ¢ sequence conpri si ngedieesges@sces SEQ | D
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; c) a nucleic acid conprising a DNA
sequence sel ecting fromthe group of seqlences consisting of: - a nucleic
sequence conprising the sequences SEQ ID No. 41 and SEQ ID No. 44: 30- a

nucl ei ¢ sequence conprisin%che_se%yences SEQ ID No. 42 and SEQ I D No. 45;
WO 2009/ 007427 PCTHEBS 0t siotspption the s pALEICRlIE qRIBRCBL $0T7ERIS P g™ R e

sequences SEQ-lDdyencé3 %ﬁ@dél-:a@dl Bol¥hs 4Bchang, ant%oﬂg CLGBuSEAMERL GiefONP'
sing the sequences SEQ I'D No. 70 and SEQ I D No. 71; 5d) the correspondi ng
RNA nucl ei ¢ aedugsceofre miechangdablec aci ds as defined b) or c); e) the

conpl ementary nuc'fk%i;(%dﬁgitgs ﬂﬁe&i@@.p%‘é%{n%ét%sq%ﬁﬂ glfe ﬁ%s&?f{ Ao Mok (D) and

c)... and a-nucl erc aci ea nucl eot I des capabl e of
hybri di zi Ag uhuoheric18cibodh, taroms of ithifghdtiosdlr fragency astdrtingttol astveaanen,of t he
CDRs of sequ 40 and 64 to 6 nucl ei c. aci d,

nucl e ¢ or  maBran TR R eeRHE Lo EPYIE] ST R, B e heE Hetras chii
pol ynucl eot i denSefuenes, daed Gain de SEHENEE: sh@idiEhaMibieBoM ol thbenarpl oyed
indifferently in the present invention, it is intended to indicate a
preci se especially man, and in a preferred manner in that the fight chain and heavy chain
constant regions derived from a human antibody are respectively the kappa and gamma-
10 1, gamma-2 or gamma-4 region,

In the present application, 1g(G! are preferred to get effector functions, and most
preferably ADCC and CDC.

The skifled artisan will recognize that effector functions include, for example,
Cig binding; complement dependent cytotoxicity (CDC);, Fec receptor binding;

15  antibody-dependent cell-mediated cytotoxicity (ADCC); phagocytosis; and down
regulation of cell surface receptors (e.g. B cell receptor; BCR).

The antibodies according to the present invention, are preferably specific
monoclonal antibodies, espectally of murine, chimeric or humanized origin, which can
be obtammed according to the standard methods well known to the person skilled in the

20 art

In general, for the preparation of monoclonal antibodies or their functional
fragments or derivatives, especially of murine origin, it is possible to refer to techniques
which are described in particular in the manual “Antibodies” (Harlow and Lane,
Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory, Cold Spring Harbor

25 NY, pp. 726, 1988) or to the technique of preparation from hybridomas described by
Kohier and Milstein (Nature, 256:495-497, 1975},

The monoclonal antibodies according to the invention can be obtained, for
cxample, from an animal cell immunized against the ¢-Mct, or one of its fragments
containing the epitope specifically recognized by said monoclonal antibodies according

30 to the invention. Said ¢-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



1-5 linkage of nucleotides, which are nodified or unnodified, allowng a
fragnment or a region of a nucleic acid to be defined, containing or not
cont ai ni ng unnatural nucleotides, and being able to correspond just as well
t o a doubive-zsiwsanded DNA, a singl e-stranded DNA as t o pcherkemnsord pti on
products of said DNAs. It nust al so be understood here that the present

i nvention does not concern the 2 0 nucleotide sequences in their natural
chronmosomal environment, that is to say $h the natural state. It concerns
sequences whi ch have been isolated and/or purified, that is to say that
they have been selected direct|y or |nd|rectly, for, exanpl e by copy,, their
envi ronment RERHIASGYBREHS a&amnéafgqm gataarsiice \T rAsdpe ieeids CPmpﬁl@dtlﬁdéc PFRERI se

i ntended to @&ﬁkﬁ@gd§ﬂngyﬁm{he i sol ated nucl ei c aci ds obtai ned by genetic
reconbi nation by neans. for 25exanple, of host cells or obtained by

cheni cal synt hesi $he monocloyh Hnjibedigi zeepidore i der inyonigint ¢apndorofxafipih be
stringency si t ) th
conditions a gﬁ%<%§§ﬂ1?ﬁﬁ%J%ﬁm%&&%ﬁ%?ﬁg%a%ﬁ@ %FQ@§¥ﬂggﬁ%?%%%%%ﬁé§H%f t he
hybr|d|za5|omphgtm&mmﬁkwm:ﬁmagnkmi§moﬁadonmhawmmﬁammbmmﬁ aByordvay tof the
illustration, conditions of E} h strin g §£ h d|z ion sg % for
30t he pur pos &L <BFOHET niRGOH ﬁgffﬁﬁ% Ytid @?a@%@ @ Yo ¥t BB EBbve are
advant ageouslaytibdigesfcah beowhifed bﬂ@lmma‘sogm"ﬁﬁﬁ‘ oﬁ)@iﬁﬁm od/EMNB- BNGwed or not
hybridization is carried out in two ste %%ﬁgreh ybridi zation at 42C for

3 hours in phOHELY b}ﬁ}f%l?dne%hwmﬂ%ﬁmaa}m giTRinAges the Tegdusl ff%eussc
corresponds_tgn@mbharl aMWNAGL ke @h%%nM@OQP’SJ%%&? %l%v&%gld‘r'tﬂop mllov&@@

formam de, 7 % of sodi um dodecyl sulfate (SDS), x Denhard oof 5
dextran salf atc@ufacmi chroyagferapal mon Sspleresc DNgg! (rQ))rdacttmadimhym |thh mtm@aﬂ f or
20 hours at a te gtu e dgﬁendent gp t he si ehof EJg)rcibe (1 C,
for a probe $PFé5 es1 tyaesy’ Farfoved ?} 2 ’%5% f “fo"‘ﬁi“nli‘}?fés at
20Cin 2 x° S%&fm&%@hn@D&;c Fhves hf ofics2 Octhinitibe ScaBt bc2Q€di RinhitdnoouS$SGr+ 0. 1
% of SDS. The |ast wash is carried out in 0.1 x SSC + 0.1 A) of SDS for 30
m nutes at 6O¥SEHIVH-probe size > 100 nucl eotides. | 0 The hybridization
condi tions of hi glnfhdlcNY@DEYnIEEETLEEE APKEW O cRIPPIY M6 BE! dH6d0k
defined size can be adapted by the person skilled in the art for

ol i gonucléot itelths pefserjrvarién.or smal | er size, according to the teaching of
Sanbrook et al. (198 I ggn% ] - Ed. Cold
Spring Harbor). %3% RimdR ‘Eﬁ%h&; r%l\clesgig1 %eg%dl & 1é%l3§{é%%e%¥be cﬁ)mg C\g/gtgitngg
conpri sing anamuuemndacKuﬁa@bandmdea@fiﬁnhemgmesEHVaiﬁvmnﬂ1@mﬂmdyofa The

i nvention ains especi al t ¢l oni ssion

contai n a nudEBePge e ERRe UL REP dhoRE Sy RERY BRE el Sh SR R e or
accordi ng t o ahhatibsterTta pecigy ehabdbbys ©oaldaditeredpeaieniesy, Whived) atdeombbine
expreSS|on and/ or the secretion of the nucleotide sequences in a determ ned
host 20%Eel 1902TRY- GitHr tlist therefore contain a promoter, signals of
initiation and teiryt RakioamRks Ok t}Eernaﬂ%rﬁédt@Bf c@&e%Hpeaa%c&@ﬂaeqarm@tne»eﬁt%al ons
of regulation of transcription. It nhust be able to be mai htained in a

stabl e nanneﬁw?ﬁe&ﬁﬁmﬁﬁ§b’@@%§ﬁ@ﬁéﬂ@awﬁbpf@@ﬁﬁpF?mﬁﬁW@ﬁ@&rBﬁdﬁW@pmsﬂ@nals
whi ch specify. S f. £ f

el enents are cg osenﬁgjﬁlJ %g?‘?% z]gelﬂg%cteg{@aﬁgcgéﬁgon gi%}% ?ﬁét h%lnfﬁiﬁﬁi a
function of tplrmnot%aﬂﬁostsemhde usietg foT ghg hmabéef fectn, oft heombuohent dspesially

sequences_according to.th ntio i nserte

Fonltcat Lon_ JRute: Qopapren RS iR R P SRRRLET aPhBn Lt RIREBE o e
chosen host . constant regiorSHCRuVACIOILSI AL chireakeubdaly orfelﬁdwmdsnﬂburernemehwyused
by the person skilled in the art and the resulting clones can

i ntroduced i fEd AFFcaBpR#Eeat ¥ his fonsramplend A0S 0RR EHBGE, f@@@?fﬂg%ty of
|i pof ection, yel GNP Vel Rbbrmide r%)?"ethe 0o r@lonCRERLE RlonBE OGS DRA

The vectors according to the invenfion are, for exanple, vectors of

pl asmi di ¢ or apd Halsoopp éiﬂtﬁfmﬂmiéw the eongteat tgkiop gerivadresh thermgn FOSA. Fssthes i n

?LSEL ) |t 839' ONLe1RYds b pRERLET Sl HEnd M GLERIdi e SEANE DL R BEEHIN N e iQ ecNe
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,



The invention |ikew se conprises the host cells transformed by or
conprising a 5vector according to the invention. The host cell can be
chosen from prokaryotic or eukaryotic systens, for exanple bacterial cells
but |ikewwseoyaasizzcells or animal cells, in particul aicimam@losans cel | s. 1t

is |likew se possible to use insect cells or plant cells. The
invention |ikew se concerns aninmals, except man Inch conprise at |east
10one cell transformed according to the £hventi on. According to

anot her aspect, a subject of the invention is a process for production of
an anti body, or one of its functional fragments according to the invention,
characterized i n Bhdtumapized apijosiast tthatgngpd dninidcast gyayibody which containsy)
culture in adpdi n r i,at.e. t |t

15according to tﬁ%%}ﬁsvgeﬁﬁg‘gnf%% gﬁg a’ﬁu&';ﬁy %ﬁ?ﬁgﬂggcdgg{e}?;ﬁ%? ﬁlsegg%ttsaﬁﬂ%odi es,
or one of thenmbddynuicowal bdirggevdds frothwse ploodume thesdral) t humgpnf pgtrhotilze
culture nediymor said c ured, cel I.s. T cel l.s transfqrjed
cecording. to HEseRvsies S ES o et b SkyEet SR SR o
reconbi naat paldyfpephictes tacaeett g dffnityhe thoyRdincghoned beal pNaaesses:stopr 20
preparation of _a pol ptide accordin o.the_invention in reconbinant
form charactéri ]zggg %E’%W%efﬁleysc@ﬁﬁ?-%ggésé‘&ééﬁi o Adrehag Fy 2l gHE$-or med
by a vector agggrging ibesyt he invention, are thensel ves conprised in the
present invention. Preferably, a cell transforned by a vector according to
the invention is GUF bumakzyndépodaneiceidersiohs enertionow thvelraspmesainds of
sai d pol ypeptde..and salg.J-e&bi na i 29I ‘ . As has
been sai d, t&u’e 'hlgsp%ceﬁnq%gg ggplcho%ﬁ?ﬁ%ﬁ%@%ggg%{)ﬁg%géeag’u{?g%abnﬁl?lés
systens. 10n plamstidudrdred int the sdiqpuesith|Sengeo 4t déntli flyponuc|160LRHB25EqUEATEeS

according to,the i.nvention, facilitating,secreti I, RgSuC pr okaryotic or
eukaryotic s;}\i?uélﬁﬁm 3\? éc]%%fl‘;c}g’@gocjé"&f?ﬁ? ‘oR‘cf‘ﬁ’ef(ﬁr%\?g%t iig%r’é)érbre%lﬁbtogﬁéﬁl"a
sequence can Bidr@eenologyadviaatiagensysl.y be 30used for the production of
reconbi nant proteins, intended to be secreted. In effe(ft .the purification

of these recombi n&HEST PHERBIZHEO et ef 8 ORI Py Be Fagi T4t &t def BY #5héo'f act

that 28 they:ahf.Phesenr GRMANLe RURST DAt Of FAheinasdslonClnt @D, iatder
than in the interior of the host cells t is |likew se possible to

prepare the polypapticeions cbridi Myt PHS2i ¢iPekPi 69 15Y Bhénitsatd’synthesi s.

Such a pr epar5§t3bg@1,ptﬁ08§§?{§§o,'{kgeﬁ’_‘ég%%@ %bmcﬁ,6g%7élheﬂ}e”¥o%%lﬁg. %tm[?or

person skilled in the art Knows theé pfocesses o em cal synt he

exanpl e t he tpoilaiicnsesn elspboyicrigpnsd] VS phases B.ewardy; 6 &186,1529841'SSol i d
phase pepti dg SS?{,)nfr}ghesi s, Pierce Chem Conpany, Rockford, 111, 2nd ed.,
(1984)] or teéchni‘ques using partial solid phases, by condensation of
fragnents or by aBgl afsitabl SYRhAESIS donascdody i @Berdibbepkypeptiodes: is
obt ai ned_by che '8al.synthesis.a d being able to contain correspondi ng
Tounnat ufal AHFISLAR inieals 8 TG &6 SEEREY 1HEAHN SERAS Fiv AT B0 Sgle” The
anti bodi es, QRaiRNFRfFlbrg, Faf Unatilanghod &ROE L0, Qﬁéﬂy"ﬁ&%m}[@@of%&%m e of
bei ng obtai ned by a process accordi ng %o the invention are 1ikew se

conpri sed i ntchbalphigsene wawdReveopeer Thecdsay dnt dhomical swdidisaider mych hethe

anti body of t 1 nv LOP i.canent Lovent Lan Jgj . S.6
concerns a pﬁg(?%gﬁ;eﬁ?%égrhi%e&%%g |Ogn£&(;grr%§r .]pgfy%ﬁ%é&%@g’%@ gu?tEi gt%?i)nci pl e
a conpound cdpsiybtddnranfenarcaliet Fb88E, soiv-Idie, Iof-FHE HenptRighat Filyagitent s

gﬁg? ;n(;lcgg?;[ g gfl{@}’a O\é ?é{y&%tﬂ%ie@éﬁ(%l%{og, lo¥ b\m ir)l(c%gpovx%tgorr]l an i‘lap)é(s:élgé,%gfd gar_]ggr/le%trs a
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 if is descended, such
as in particular the capacity to recognize and to bind to the c-Met, and, if necessary, to
30 inhibit the activity of the ¢-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



Anot her conpl enentary enbodi nent of the invention consists in-a conposition
20such as descri bed above whi ch conprises, noreover, as a conbination
product for sinultaneous, separate or sequential use, an anti-tunoral

ant i body.wo 2000/00Mast preferably, said second anti-tunpcalgpasgukidegy coul d be
chosen through anti-1G~1R anti-EGR anti-HER2/ neu, anti-VEGFR,

anti-VEGF, etc., antibodies or any other anti-tunoral antibodies known by
the man skilled in the art. It is evidend that 25the use, as second

anti body, of functional fragnments or derivatives of above nentioned
antibodies is part of the invention. . As a nost preferred anti body,
anti - EGFR antiPphodi edd pirealsenere Beisy sHiggnt igreiainahp pang mscidigty pobiypdicg25

(Erbitux). s thoantibods! i3th LARGONS, #R&nalPaltASIALOAML AR TRARLM WiRay

adm ni stration of the"two 30conpounds of the conpositio ccording to the

i nvention ineauainylle).amd madeptcferat nphadriraeeligedt ¢Al, siohm ol tiBepiibadieliuse” i s

under st ood ag,aRani ng,Lhe,adml SLEAL 0 Blykhe, SameLlng, 8f.. 29 ffte twe
conpounds of the conposition ccording to the invention in distint

phar maceuti cabnthiatat f®. minimum 5 antiGestidnpicfdralig @, 7.3, ander st ods a8 am@daiiong t he

successive adm nistration of the two conpounds of the conposition according
to the i nveanlbﬁ‘i?ut%fééﬂ“ﬁorﬁc&_Isd’ff ERAE %p ot ?%‘BIWW?%;&S descended) g
general fashion, pPhegaupasid ioRHAGEAFLAhREist Qilt Be dRURALI sMreonsi derabl y
i ncreases the efflcac¥ of the treatnment of cancer. I'n other words, the

15

therapeutic &f#beletF(@l) 1sHev-Bntireer fsbodieh Fbisdizsacralbeervdithigems sperélidipneént i on
IS potentiat %ﬁmg{% a0 HOCHREEL S G IRANGL:, DYyt NS %%%ES iRt At L oR,Rf HARGKLOL OXi ¢

agent. Anot her j or subsequent advantage "1 0 uced by a conposition
accor di ng0t o cmhedimeyierit honnonice rthse tihgmpas sirbidlédtad ofiongsdingentdwgments

ef ficaci ous doses ,of .active prjncipl which allo the risks of appearance
of secondary “Bradle FEpEeubaaEs Mo i by dateli it et PP fre
effects of t hecaydmi@licobagemtsiartiny faediahiianiestshitsascapsi btbor yasakgdisng to
t he i nvention ujg,allo the 1 S5expected therapeutic effegé to be %ttained
more rapi dl ySUeh as GegHIoD B HHETER oS BS (PRBSIT ) SRPITR AnE/ah PYI L ViR of the
CharaCter'Ze@$hﬂﬁkhﬁhg&$b§QH&ﬁk@eédmﬁBﬁeﬁw@&nmﬁﬁnﬁuﬁﬁﬁHéBﬁﬁkﬁ?iﬁ@ﬁﬁﬂ@t for
si mul t aneous, separate or sequential use, a cytotoxic/cytostatic agent. By

"anti- cahéer COHBEEPel it AYRRTS IMEATIOTS DL biki BFAEYCoSY ateFnigisenefs eendte is 2
0 intended 2 SLRSLAREGLMRALE Rel WIED, et Fsﬁﬁ%ehgn %BeZa;}PbxiglEe bt DERGE OF

prevents the devel opnent of cancer In subj ec non mtative
exanpl e of sughhageht speans ofafor beamplet coedtialpeylidet Hmghcagentssch as those
anti-netabolgte%_dgnhk}}%pgﬁ gn%%ﬁ%&&j&ﬁhwq%totic inhibitors, chromatin
function i nhitBiTE6F &7 BEFPTPE enesP Py génts, anti-estrogens,

ngi oge

anti - androgens or Byntgindemddhahert's. it2oQuc heagedtkSodlr any f atibexanplegensi t ed

in the 2001 edition of VIDAL, on the@E%%eF%§%o%ed to the conmpounds attached
et

to the cancerBFBEYRARNE HRMAPOIEEYPEB BXPTEE® | these cytotoxic
conpounds cited wWMdi hekiehiensemt onkhiisn doepmRtharRililetrh@re aspreaf erred

cytotoxic agents. More particularly, the follow ng agents are preferred
accor di ng t o EESchthyaGeIdhrg to the present invention, especially chimeric or humanized
antibodies, obtamed by genetic recombination or by chemical synthesis,
By «derivatives » of an antibody according to the invention, it is meant a
25  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,
30  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.



30 "Alkylating agent"” refers to any substance which can cross-1link or

al kyl ate any nol ecule, preferably nucleic acid (e.g., DNA), within a cell.
Exanpl es of al kyl ati ng agents include nitrogen nustard such as

mecht or et Wadeigesehl or anbucol , nel phal en, 30 chl or ydrgt@sp:RisRahsonmen,
predni nustin, d sodic-phosphate or estranustmne; oxazophorins such as

cycl ophospham de, altretam ne, trofosfam de, sul fofosfam de or ifosfam de;
aziridines or imne-ethylenes such as thidtepa, triethyl enam ne or
altetram ne; nitrosourea such as cal nustine, streptozocin, fotenustin or
| onusti ne; 5al kyl e-sul fonates such as busul fan, treosulfan or inprosulfan;
triazenes such asCdacar b“a’mahéeqt@mqal’@tquﬁhlrih@(ﬁrﬁll&@gqm@ﬂﬁ geserdlics- pl &€i num

oral 21 0 G bOPLE R on o ORI TBAPOL bt cheryd gy oMt nees

activities, us;uaddcys Ml&ymtﬂ‘aelﬁj(}&c u@haappfc@slamffoaimtg eﬁm abfiet @R nehude
nmet hot r exat e, uor idine, 5-f]uorodeoxyuridine, 10

Capect t ab, ne. Y ABt e fd e PG HE STy BEF NG A S e s

6- mer capt epurinc (e Ma)l,sk@ea i BgUaNinBes (6w T&heled MhOfro@RSRXNAE N GSHiHe4t
5-azacyti di ne, genti tabin cl adri bi ne, deoxycof or nyC| n and pentostatin.

"Anti-tumor A %166%1?%§@1€Cﬁ@f%‘?m1&t? EEHIHIAGE TR by st MosnparBeularinithi t
DNA, RNA and/;of,RPingl Ro Y RERESH, %uc@@a@?@lcﬁﬁmﬁfd @1@;?1537 LR @bl ohiES

i ncl ude doxor ubi ci n, daunorubici'n, Idarubicin, rubi cin, mtoxantrone,
dact i nonyci n,(Skartenk. aW@(irlnReopgﬁl ch}r@@@(h 16?n183rry0| n C, bl eonycin, and

pr ocar bazi ne. "M tot| i = ormal progression of the
cell cycle and mtosis. %@ng ﬁq{cgﬁgorogt%uﬁ\éﬁ?ﬁl%hl bitors or taxoides such
as paclitaxel and docet axelrohmce eapadriec ofvithnhi bidli nighomint aBdes-dinvinsioaal

al kal oid such as vinblastine, vincristine, vindesjne angbZOV| orelblne are
al so capabl e of inhibiting 9 e gy organization 4k Bfrﬁjﬂ PR CSHHPH ARSI For s
or "topoi somerase i nhi bi torNMRr)ef er to substances which inhibit the normal
function of chromatin nodeling proteins such as topoisonerase | or

t opoi sonerase |1. Exanpl es 9f2 omatin function inhibitors include, for
topoi somerase |, campt ot heciig adol i fpdeb ¥l st ftiahasidaapt ecan or

i ri notecan, 25and for topol sonerase | F, et oposi de, etoposi de phosphate and
t eni posi de. " Ant i - angieegenesiuse, agems andegfigfys t o any drug, conpound,
substance or agen h [ S

anti - angi ogenesi s%age[i]rt%{s&r% nc %fg Cdﬁ%u‘ﬂ)mgr ét% utl\{grg%ﬁ}ébghszgﬁﬁm {E{cei{’rg f%n%/%lfom n,
mar i mast at, hadipnastisitng ipriitnarast ad pﬂeﬁammﬂ;yt die, terth Givasibetin ty@G8: ac'n’lﬁéﬁaA

hal of ugi non, neovast at 52 1 t hal i domi 3 0

L- 651582, d%ﬁ%ém%&bsﬂfﬂm@ Jse%e@@hmﬁ e epgRasi, A
al pha, ENDlZl%Mmlm@mawfrakaa ddnwﬁﬁ%a oﬁﬂ%ﬂk@ﬁk@@d&ﬂpt@&% Wi trdorbdbxin A or
"Anti - est rogen or "anti-estro enl C a ent refer to an subst ance whi ch

reduces, 2031 *BhPEGER " RsreBiGdFIiR §uRHe “aRiTEepTat edt PRéanples of
anti - estrogen,agephs REE & anbyifieps), t@&ﬁfmﬁsn%perd@* 0X eﬁéﬂ%chd rQlegeel fgne,

i odoxyfene, anastrozole, letrozole,” and exenest ane. Antl-androgens or
"anti -androgerﬁilag@nzvﬁsﬂld¢@ﬁﬁe€rt to any substance whi ch 5 reduces, antagoni zes

or inhibits the agtjo n n ntl rogens a
flutam de, nilut a?ﬁ(’ i agslo Ui m%ltgnﬁg&aﬁo}g)&%ﬁ% ve fm Xms égucgo gcr’roer}%mg&at at e,

finasteride acrdpaen,nmkacdmi:mt of hmiﬂummgm)l atgoein mhentsubﬁtmm@eﬁ nidric Glryde
stimul at Est h%yét[{;g‘é?ﬁpﬁﬁt em
As non hmitative example of such hybrid constructions, it can be mentioned the
insertion of the CDR-HI (heavy chain) of an anti-CD4 antibody, ie. the 13B&.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,
30 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,



Exanpl es of i mmunonodul aters include interferon, interleukin such as 1 0

al desl euki ne, OCT-43, denileukin diflitox and interl eukin-2, tunoral
necrose fators such as tasonenni ne or others inmunonodul ators such as

| enti nan, wsi @efdoran, roqui ni mex, pidotinod, pegadenasescitpshiRpenbd ne, poly
|:C or levam sole in conjunction with 5- fluorouracil. For nore detail. the
man skill in the art could refer to the manual edited by the 1 5
"Associ ati on Francai se des Ensei gnants deé Chimie Therapeutique" and
entitled "traite de chim e therapeutique, vol. 6, Medicanents antitunoraux
et perspectives dans le traitenment des cancers, edition TEC & DOC, 2003".
Can al so be raherolalatios. EisedrPRAIZ agbrit sonseTved tbbwxidenagehenibatlics Rf Hase

i nhibitors sygh,as, i.E.ng’?ﬁ)f%gEb%Gﬂefi tinib or erlotinib. 2 0ln a
particularly preferred enbodi nent, said conposition as a conbi nation
product accor di ngAsabviremicnvenrt. onh ipsotahardbtie caz edmpmset it Istai @ COR(Ot oxi ¢
agent is coupled.chem cal |y to.said antibody.for simnultaneous use. I'n
order to factlr] SrQTEHE B8ty lelileh SRy & Brovine b atnimrr tea
anti body &acconali stjletian tifeeadt Rt baddrt at tcaits E€DpeRbalthy hpessihbine sdid hbatr oduce
spacer nol ecul es . 25 between the t. onpounds to be coupl ed, such as

pol y(al kyl ené m@l?@%ﬂg“??%é°dﬁ1?@FE@P&%gB%mV%ﬁI?I8P @ﬂ§€déﬁWﬁﬁgﬁﬁié§? or,

i n anot her enbedidiEithe LORYSS AgkINEwHErd Maldny &5 B nadl o 5 LOLAX Godgent s
i nto which woul d have been introduced functions capable of reacting with

sai d anti bodynakddBES g2l G B citdy 8t LN 6THidse coupling techni ques are
wel | known to the pers SR N=To RN a BN I o[- Wk -and W | _ ~upon
30in the present é%s%r?%? ?éghjfhegcgeéé d&pkb%re'?'r{?ghlﬁl%éﬁilﬂgnaﬂgt&}%? é%m?dﬂlg%ggt her
aspect, f.6 a ccdespobidironbeahded arthe patsannsiehidicateme, at | east, of said

anti bodi es, or ong of .their functionpal fragnents.or derivatives, is .

conj ugated with ag‘é"(é(frfhn?o fﬁlobﬂ&f%c 'E?Cr%ﬁeggﬁgﬁéﬁp.YOIdteb o dwgﬁ‘%fiﬂ}ﬁﬁc sai d
toxi n or sai deidachiznelcgp@nh thes itdagabéefreh tatbilbi g Agclat ati@ast one cel |
activity of cells expressin he c- , 1n nore preferred manner capable
of preventing the?gt BURC 67 Tlhlégﬁémaé@a%%w Bt engody Gere Oférg%pfé%q@gnﬁy of
totally inactffar\gﬁateﬁt@gr &aivehi€8| decording to tHRIRfBNL@PI Y al so, said toxin is an
enterobacterial toxin, especially Pseudononas exot oxi n A. 0The

radi oel efénts (or bt adisicsoropesmppirias er BB sediijergsaledng dramhéhaatiubodi es
enpl oyed for (g .née%?&?s@’m e radioi sotopes which ent ganma rays and
preferably iodinel3l, yttriunB0, goldl199, palladiumm copper67, bisnuth2l7
and antinony211. Thewladisciwotopepriasmide enidnctrela) dNdNalpEEQ HY Nocah

| i kew se be J0r 4he therapy. e | ' r..Iadioel t.,canj ugat ed
to at |east ;ﬁ%gfil gn P'b%aaf}fi %crscglﬁééc%sfsgq L f%én%flégﬁalﬁ) ]?J?;’gr%ﬁtggge@c%%%dl ng to
t h_edi nvgpti f)n, it -h&u&lféﬁteﬁﬂﬁdcd@gipﬂidinlgaﬁee;e@rmcmEag\l'oow,r@@ﬁbfillot D&gl n or
sai d radige to hind to sai east one_antibody, especially by
coval ent ZBousty He Rt st i Bantsst. aECH Doo ARG SE T I Rodict i on
of a Iinking nol ecuhgelciPiBNGnN@nBORRAEShAleh WA H ﬁgd:c\ra:gls?rs@ ghem gl

all or

(covalent), electrostatic or 2 0 noncoval ent nmanner o part of the
conmponent s ofSEhE® denjasgdites seraencroPERRY Neadt.i sl BP Ny BeandeheQ 8 No. 40;
benzoqui none,, garbodiim de and nore particularly EDC (1-

et hyl - 3[ 3- di net hyl - am nopr opyl Fcar bodi i m de hydrochl ori de), dinmaleim de,
di t hi obi sni t r obenzeingclag isehueBDicNidnprising tlecicniancehyIE(SiAdeL ¢4, 304 8> dvetat e

( SATA) , e I-de 4 ent,s havin | azi de .. S reacting
(ST oo P 59, AARDAR JRUH0G Q0P TRl 8 TEN, BRI 8PS,

N4- 4- (azi dosal i cykbpaime)butyld lodiprifidy -pPNAD¥t@ichdtl @Jecchn@@icanam deyup AFPDP) ,
N-succi ni m d-yl 3-(2-pyr.idy]dithio)propionate (SPDP),

6- hydr azi no- ﬁ%/%?‘ieh&?fc%‘ém% NI C) . Anot her form of coupli ng,

especi al Iy for the,hadkieetRRBA ®mpPiang SRS EshckSHBED tee 40hnasbhfipngd.i onal
ion chel ator. 30Anong these chelates, it is possible to nention the
chel at es deri*fed from EDTA

30 - a nucleic sequence comprising the sequences SEQ 1D No. 42 and SEQ 1D No.
45:



(et hyl-enedi am netetraacetic acid) or from DTPA

(di et hyl enetri am nepent aaceti c acid) which have been devel oped for binding
netal s, especially radioactive netals, and 33 imunogl obulins. Thus, DTPA
and its deigaaddoyes can be substituted by different grqupgeedkdg, car bon
chain in order to increase the stability and the rigidity of the

| i gand-nmetal conplex (Krejcarek et al. (1977); Brechbiel et al. (1991);
Gansow (1991); US patent 4,831, 175) 5ForZe&xanple

di et hyl enetri am nepentaacetic acid (DTPA) and its derivatives, which have
been w dely used in nedicine and in biology for a long tine either in their
free form or in thautleerolne worplsex i suencaedl IPcVG. da anhaFe o,

remar kabl e characteristic of formng stable chelates with netallic ions and
of being coupl'ed with proteins of therapeutic or diagnostic interest such
as anti bodi es for -thecldeweleprrninpofsinkQrasiqotmrnuiing b Ng &0 esd BEQCENSer

t her apy (N@agﬁs et al., (1984); Gansow et al. (1990)). Li kewi se
preferably, satrd at |east one antibody form ng said conjugate according to
the inventi on is dhasedréypondihg RNAIRGIHOBEHs b BYABALS ackS REEERE Yn bhe
fragnents anputated of their Fe conponent such as the sea- fragnents.

As al ready néﬁtioned, in a preferred enbodi nent of the invention, said
15cyt ot oxi ¢/ cyt 0StelH.GoRgRMen@Fy SRIG: LN &t NIk Aciliall QSIneIBNE), bSargoup! ed
chemically to at |east one of the elements of said conposition for

si nul t aneous Us@d The present invention conprises the described
conposition as a Fedi GARRNt;,The aPﬁ@a%ﬁ%. A&Ye%p&és‘)@ qBireeﬁfV %gbrﬁ?a‘?ﬂi? | 588 the
use of the conposition according to the invention For “t he reparation of a
medi canentt. 20hdtiemsatiheght sisipeaty witheatilengentei dnhd€@BRS ofibddnetdreSAIE D dbs.an

anti body, or ane gf é%ftfgnctional fragments or derivatives, and/or of a
conposi tion &9 ABOTE G i bed for the preparation of a nmedicanent intended
to inhibit the gr@ hmard/ ofcid henple@ i Srerafcian efidt yshkn&e! hsiyndQtiber
aspect of the invention consists in the use_of an antibody, or. one of its
25 funct i onaahg?%&ﬁ%a?& PopuEERt df at IS o F D FeRCB R BTt ViiRh vad be
descri bed ab%ﬁﬂ)lc%fed LAGAUSSAROVR PRI OR8Giod Af id BEc-REERANAEAN » Ofre e

medi canent i ntended for the prevention or for the treatnment of cancer.

| s al so é&nprinsess ¢hnuchetipisesdmh draveni fieshoraunmeadifind, isHoendedregnimivi bi t t he
growt h and/ or_.}: roljferatiqn of tu cells i ti : I.S1.ng the
adm ni strati 5ﬁé1§]8 cRt% I{él C%g:t ia{:alﬁt toi ﬁ]gc n%bg%&%’hgérné%?lhgf&aﬁ&aﬁ&gglg TTR%I{rﬁé%e of
its functi onalucko@aigaemtisbeorg e it adiraspsndapeoedivaly tb a ddubldsmvedid DA, an

anti body produced by an_hybridoma according.to the i ntion or a
conposi tion éggﬁ?ﬁ?ﬁﬁﬁg%N%ﬁﬁKVﬁggﬁ?FBWFm %hm%(fsm%ﬁﬂ¥%$esent i nvention

further conprises lami@uhodefu@betibed pEeVIRNthOReRht InRentloheRbNMB&tcodterCBRCEr in
a patient in need. thereof, co r|S|n? the adm nistration to the patient of

. comprt sin 1, . ;

an anti bedy, IR AUPES PUREE PEHET PRORPIIRLSIFOHBIY B8R P8 saLEbEi ng to
the inventi onangl ARt IRQEAYrRY QIUGRE RYicRRYRE dQMR R&HAN HhuRfled, Ak Reo
invention or a Dcong55|t|on according to the invention. I'na
particul ar prsey dpat dokvabpecheen saleaicd ahwselly os taliwaihc dbr chosmn br amypthest at e
cancer, 0st cenalame ha\li%%e&a&cfeﬁﬁ REEAT mSAREE T 1€ DAOTRLN B inGRNGEL
gl i obl astoma or col on carter.

indicate here the iselated nucleic acids obtained by genetic recombination by means, for

25  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

30 the purposes of defining the polynucleotide fragments deseribed above are

advantageously the following.



As expl ai ned before, an advantage of the invention is to allow the
treatnent of 10HGF dependent and independent Met-activation rel ated
cancers. The invention, in yet another aspect, enconpasses a nethod
of in vitwe Mdivagnesi s of illnesses induced by an over exprassds@se@f an
under expression of the c-Met receptor starting froma biol ogical sanple in
whi ch the abnolinal presence of c-Met receptor is suspected, said nethod
bei ng characterized in that it conprises2@ step wherein said biological
sanple is contacted with an anti body of the invention, it being possible

for said antibody to be, if necessary, |abeled. _ Preferably, said

i Il nesses connect é8¢ W4y RIRA a5 idNAR Npr lndadiation isccavmd peciapior Stem: R d

di agnosi s ne i L ) ~ al i Y, # of its
functi onal fﬁggég?l bl‘r{:éthg%ﬁoggﬁg%e@%% gshg‘rjliis T Rh?sﬁkeléf 'ggf%&g%b g@gnp E|i mg‘%{gaélgﬁfnééat e or
of a | abel ed xa®i¢ lﬁbdySFibcmespmldabo ai mmhﬂéta_éctﬁaﬂbﬂbi Nhsb_lddumcpix_mm i;cﬂilta'a:inb,e_
Functi onal fPAgAETe IR ude” ToP BRABle Wi dSases Carratars ¥ el |

i mrunoconpugatesanwhifed agan hef eompugatadNAOR) axanyeridvhtidy BNZyrRss such as
per oxi dase, al kaline Eghosghat ase, beta-D-gal actosidase, 25 gl ucose
oxydase, gl uGo§EPHAad@nRt BBk SiEnRY dreawabe Heetd ehbr isn@eberiase, 100

lysozyme, malatieodlRbydnogansase wkndlHeassinbplosPhahe dehydr ogeags or by a
nol ecul e such as biotin, dk8§§¥gen|n or 5-bronodeoxyuridi ne. Fluorescent
rijt dgEt

| abel s can bévash REW BenURs a0t 8 SHet At Yolsd GiSs The lasowedhdb eartitd pwt i onal

fragent s aceondiigd 0 olie d:RYRNLE ANnANfePREG! AL el ude dlyargagel n and

its derivatives, fluorochrone, rhodam ne an erivatives, (GFP
for "G eén FllkehgsodrtioProtddiiods)of hdansydgenayndeedribed ebondoret polytuglestichof

conj ugates, th nt.i bodi es of .the invention.or, their functional fra nts
canJ bg pr epardggn%ys%eefiﬁlog% a’%‘f’i’é%gjf % P}eéws%leggigﬁﬁi %Flagdyofr? ERE, eio%fiesgr]‘ﬁﬁy can
]E)le coupl ed tfgrdgh.le orM@aQ@&l&/eD&Zéfrbﬁm th&_’%@&Bﬁ@g_@@ﬁﬁer]@k e Y (Te8s, Wolkuidrhe f
uor escent els direct or the intermediary of a spacer group or o
a linking gré %&%ba@w%@P%%ér%%@?ldﬁm@g&% al dehyge, oo
et hyl enedi am net etrhaagekid 1AKe (ERTN « ikl Ryhenssd & hal;neRe N RaksibC acid
(DPTA), or in the presence of coupling agents such as those nentioned above
for the #her dpaueicet BEwniPlgat es. The conjugates contai ning | abel s of

fl int . by tLan. wi iy e .
Gt her -con] ugat es aBh 1 EGH Sas neYSHL cRer T hri AL R T ahel SOl Chick

ec m nesce el's 'such as

| um nol and theadisonetamiEsseqirino: dagmidnesedntintabeh.s such as | uciferase and
luciferin, or else, radioactive |abels such as.iodinel25 iodinel25

| odi nel 26+ odi ne13s R prnting B0 BB RS S Gt SRl s
gal l'iunb7, galhd &prBSon rHl/be fewEBhbtion Bt Bendddoside séqubRRRilaVB erhitcheniums,
mercuryl 5 ner?uryZOS, rhenj unP995, rheni unl91,. rhenjunmb, scandi und?,
telluri u%@Zlﬁ?l ..t@ewﬁgtpﬁm@tjpﬁm ore contain a promoter, signals of imitiation and termination

tel lurium 250y nh o MORell E@%ﬂr%@g reghddy lolf Wek@Bion ok WahdcASIiGh. 1 il gdmL 99,

i odi nel31. The nethods known to the person skilled in the art existing for
coupl i ng t he sblelpalipetringaincddinos stblspeenied iv Hee dntti s8dindscagi eiepallishdicr ect | y
or via a che j , : i e ysed for
t he radioelehgﬁ%gﬁﬂﬁggﬁggg%ﬁEg&%§5§1§ﬁng$§§ﬁg§?§%gP%%ﬁ§9%¥kgﬁ?%éﬁﬁﬁgéibIe
to nention | akelenngravhdserNajdldiRis]izdoybit e pesborslatizhe tie aetbhodufddunto€the W M

and G eepwood F.. 962), . ure 194: 495] or else wi.th technetjunm®9m by the
Fechnt queof 163 SEkPETA ot St e itisnpn e RerSauts bt at FdREalYl SOBTPA as
described by itdsatdmicChtdndonat-gndatidt 4edd® D80 hosen host, ofibd Sntedrit@reantibiRodi es,
or their func%i onal fragnents, according to the invention can be enpl oyed
in a process® B copen dettect i on and/ or the quantification of an _

over expressi on or sofh @BUNIEHRYAEESS kRthodPLataNARLM BNHOYEEAXRIIRITH aR, Of
the c-Met receptor in a biological sanple, characterized in that it

conpri ses t hertf #id Biwi egplstseponcs2a) ba arodwet deioi figatorriie hesobogitendirdsanpl e

with an ant i %%ds,%ﬁc}pzﬂ%pgt%cii&ﬁ electroporation, thermal shock, or chemical methods.




functional fragnents, according to the invention; and b) the denonstration
of the c-Met/antibody conpl ex possibly forned In a particul ar

enbodi ment, the antibodies, or their functional fragnents, according to the
i nvent i onwgoCafdaezenpl oyed in a process for the detecticarzrang/o®od he
30quantification of the c-Met receptor in a biological sanple, for the
nonitoring of the efficacy of a prophylactic and/or therapeutic treatnent
of c-Met-dependent cancer. 36 Mor&7 general ly, the antibodies, or
their functional fragnents, according to the invention can be

advant ageousl y engjoyed in any situation where the expression of the c-Met-
receptor nust be AB8&EpSEE afqer@Engivahs taentios wpdPOexagEnt PALEs oV lepraidierr.
Preferably, %ﬂgll &ﬁ(‘%ﬂoﬂieg%te FRPLS dhisholhiE holVochs B QJdQIQéoCcﬁé ofdrdh dypisich as
serum 5whol e ood, cells, a tissue sanpfe or bropsies o urran oglgln.
Any pr ocedur ehcomuctondestjioned acb@sing carheeeenpl.oyed in order to carry out
such a detection d/or dosage. Said.te an a c etition or. sandw ch
Cost, or any test IRAGWR (8 RS sepeBriuts Fller PrdCERE bepoRalreTER t he
f or mati onsof vafod Movengae Meligventifn.ant i body- anti gen type. Follow ng the
applications according to the invention, the antibody or one of its

f uncti onal fragneﬂggh&ﬁﬁdb@mﬂﬁﬁﬁﬁﬁpﬁ?@HmB?MV%HéFéH@“TﬁF§Yﬁﬁﬁ%5?4?%%@kon can
be carried ouhctBRal RUMESQUkeSUPRUE Sollk RO WP c&iRCINARERON: Melrh 8y IRt he art.
These supports can especial ly include glass, polystyrene, polypropylene,

pol yet hyl ene s deseatossiply fowse igectrgiupaiangcelifodi fi ed cel |'s. These supports
can be ei ther ol yhl 6 afdNBOLUI! GnodmORYRY o 0Ly EXBIMRLE:: RESS 16

met hod brings into play I mmuunoenzymti c processeg accéording t'o the ELI SA

t echni qué byné meilmofforesceniae, to dre inemitioni nmunoassay (Rl A) techni que or
equi val ent . Thus, the present invention likew se conprises the kits
or sets. necessary O Py RS LD e RO D e SgRESIEToF 1 iFreso gy

i nduced by apreMefi@x@@SaiivntyOs: @il of Zs Qundnsien &Xphassiprdofs tb e iavdebn,
receptor or for carrying out a process for the detection and/or the
quanti fi cat i GRABFCEAFLGY b&SF@§§Fbﬁﬂ§ﬂkﬂ?n%ﬁa%ﬁderexpression of the c- Met

receptor in a biolpgigake $RMPhRdiuRl ﬁfl@fa?ﬂ'o}ﬁri@f@ QUsfexRusRal Af Phogald
receptor, characterized in that said kit or set conprises the follow ng
el ement s15  according §)thafpvapiidnpardy, or one of its functional fragments,

O g L e Y B0 2O ORIIEBBL of onl UF RARRRIGRT Rlghdifs AR 1 ON
of the medium favorable to the I nmunol ogi'cal reaction; optionally,
t he reagent s radduowd sigtibh&ouehondtreabedmof sgd Mefurantellbody conpl exes

produced by the ingunologi cal reaction. A%§ub'e t of the invention is

i kewi se the use oft A aRTPBSES. reol R HoUS T BRon St At B Hgos°5t K

i nvention fomprdfagtiph @pacainbantafolyepidhs easRiihg i teraeatiboriihecepeeidi c

targeting of a biologically active compound to cells expressing or

over expr Qsiﬁﬁﬂﬁﬁ%m%-W%@'P%@Eﬁ?@f.mﬁﬁﬁ“@ o thg W%mﬁﬁﬁeﬁﬁéﬁmﬁgWEmbfhﬁm

bi ol ogi cal |y cashdi%ee8 ORPOHNthel QerbfIgh GALQIRNMIGRNP RN GaBaRlE LT vector

modul ating, especially of inhibiting, cell activity, in particular their

growt h, thei rcgrdngfier Hiei syyenuanarse ribpnichies opongwised tip atis| piekah . invention.
Preferably, a cell transformed by a vector according to the invention is cultured under
conditions which allow the expression of said polypeptide and said recombinant peptide

25 igrecovered,

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 secrefion in such a prokaryotic or eukarvotic system. A vector
according to the invention carrying such a sequence can therefore advantageousiy be

30 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



A subject of the invention is also an in vivo di-agnosti c reagent conprising
an anti body according to the invention, or one of its functional fragnents,
preferably | abel ed, especially radiol abeled, and its use in nedical

i magi ng, W Ppandebatl ar for the detection of cancer congestmehskdhs t he
expression or the overcxpression by a cell of the c-Met receptor.

The invention |ikewi se relates to a conposition as a conbination product or
to 1 Oan anti-c-Met/tox n conjugate or raki oel enent, according to the

i nvention, as a nedi canent. Preferably, said conmposition as a
conblnatlon product or said conjugate according to the invention will be

m xed with ant %M@?Qﬁ@ﬁﬁlaﬁﬁyﬁw@aﬂpﬁaﬁﬁéteﬂtP@aﬁ¢yﬁﬁtéhmuabh%HW%hrofém 1 5In
the present dgscrLjption, pharmaceutically acceptable vehicle is intended to
i ndi cate a conpound or a conbi nati on of conpounds entering into a

phar maceuti cal commwsmtwmﬂpmmﬂMpmqqumm@ese@mqﬁa&yamﬁﬂmm;mnﬁeam&ﬁWMM@h

all ows, for eg n? Q? tion of.the admnj ﬁtratlo .of égg.actLve
conpound(s), AR ACTFEHEES ] fo tsPIERF SIS T OTR Fo KIS ¢ SUDAKE PE AEY TP
body, an Bncrig@gersbmsiili&l 8 ahdur krioky th@plswbs&lo@ah@mcﬂlsmh@sﬁs 2 exdIRE @eeent
inits conserv tion. These pharmaceutical ly acceptabl e vehicl es are wel |

known and wi IfBB8USRERISEH P Kb agE L3NGt Bl PPt o aeharetpeaddesynihsesi on of
the nature antgaf chbe 0BSS.R! RGO, Satﬂaéﬂcp@d oml@ﬁ Qédhﬁﬁu&o%ﬂ%ﬁ)

chosen. Preferably, these conpounds w | nistere
systemic routselid Phesgraby |C@m€aﬁd‘iby of fegments avén@wéﬂ%m@@oht%ﬂth@}b inhselution. The

i ntramuscul ar wgﬁt{ol%gﬁﬁﬂﬁlled b&%&ﬁ&?ﬂ é@%@;@lang "be%ﬁ able t%bc%lrjz a%ng(%,uc% or %Ut €, or

by the oral ro n-a nore err nposition ¢ Pesi ng
t he anti bédi emnacmbatrdmngmtimafem&\hﬂwm}mmdmﬂhb nhzemadm ni st ered sever al
times, in a sequenti al s of administrati Odﬁ@ c}osages

and opti mum phar madedbi s essf %rr?ﬂse dd Hmbz”%é?lg%?%dﬁ@améé’& Ia‘i’dﬁéif’st G

criteria geneealobdidlesy i PiReRRM e ith HNBvasiahkd SRABY con@ise®@fn Bie
treatment adapted to a patient such as, for exanple, the age or the body

wei ght of t h@ P&t BRIt he seriousness of his/her general condition, the
tolerance to the yheahiRh ARLhNESRCARMIBLY (ki ﬁﬁf&%m&l%%%ed%%mcm Qt her

characteristics and advantages of the invention appear 1n the continuation
of the dé&cri pti oAhinweniigrellesrarmprescand nhaendcegfinae somprertvn reomprising Bygur e

1: Exanpl es QJade%‘g{él\Pc ﬁ%ﬂch&%l %Emﬁ&%&%ﬁ@&&% faantann oc%//E " an%tdfb %%rac%lon FI gures

2 Aand 2B: In"vitro i era hb ant' bo
Stargeting c-ktentFisgurréing: tol thhiibichiian ]ﬁéfﬂmbl‘ybmz}chdnﬁﬁh zat ¢mfp,mnFlagtu/be ad:
Protein reco%gl tion b ant i L%)'I e(t)hll ntibodi es; Figures 5A and 5B: "Epitope
nappi ng" @aﬁ?{ﬁw 55 B BN anal ysi s: Figures 6A and 6B: Effect of

MAbs on c- Met pho&ﬁlbﬂhby&cﬁﬁpmﬁ@maﬂr?Eh@b‘dilﬁl%ng@ﬁ" tﬁé\ﬂnZﬂiongoﬁﬁ&@ﬁﬁm Rftion
radi o- Iabel ed HCE by antj-c-Met antibodies; Fi gure 8: |nhIIl))ItI0n of

i nvasi on<By amthi &% d%{lb%énﬁf?%dﬂésh EPRPHISE SIPTegHfTe 25 SVCIHERAED pardict focal f

Serum (FCS) ] ,bmﬁliﬁb'éo%b Kondehik 8F log@int@ANkde, & MBliuABial RRMgs Oon wound heal i ng;
15Fi gures 10A and 10B: Scatter assay;

Most preferably, said second anti-tumoral antibody could be chosen through
anti-JGF-IR, anti-EGFR, anti-HER2/neu, anti-VEGFR, anti-VEGF, etc., antibodies or
any other anti-tumoral antibodies known by the man skilled in the art. It is evident that

25  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
exampie the antibody C225 (Erbitux).

“Simultaneous use” is understood as meaning the administration of the two

30 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



Figure 11: Three-di nensi onal -t ubul ogenesi s assay; Figures 12A and 12B:
Ef fect of antibodies on spheroid formation; Figure 13: In vivo activity of
anti-c-Met Mabs in the UB7M) xenograft nodel; Figure 14: HG- expression by

a set of twammweoegt! |ines; 20Fi gures |I5A and 15B: Chaica@imhdshadohon of the
NCl - H441 cell line; with figure 15A corresponding to quantitative RT-PCR

anal ysis and figure 15B corresponding to FACS analysis; Figure 16: In vivo
activity of an -c-Met antibodi es on NCl -F441 xenograft nodel; 25Figure 17A:
Alignment of 224011 VL to nurine | &KV3-5*01 gem hne gene; Fi gure 17B:
Alignment of 224011 VL to nurinc 1GKJ4*01 gerniine gene; Figure 18A

Al i gnnent of ﬂgzztwmcomomad%@&mﬂ CHRVBsiion Oaccamiing GK\Ae m*@&iﬁ)gelnmdibﬁectgenes
Fi gure 18B: %[%%@1% o% 4011 VL to human | GKJ4*02 germine gene;

30Fi gure 19A 1 based humani zed version of 224011 VL with
mentioned mut ati ofSequbittgling:” 19 BudorQddddas I G intyabe dudeesbiadthivierisi ofi thof
224011VL vmth 39 ne re 20A:. Align 1 VH
Co muri ne | ORVA-CPERBIds ol Mher e ionans el S0mPe AT g rEocb o 22 FBLEVH (o
nurine | GED2phirrkegenl foie gene; Figure 20C: Alignment of 224011 VH to
murine 1G2*01 gerinli ne ene; Figure 21A: Alignnment of 224Gl1 VH to hunan
| OHV1- 2*02 germ i He?FeREal Bhjen-dho EE“P%FtIOQrﬁ%‘Pﬁim@ftO A G ENAY $HSHERTRN

| GH14*01 gennﬁééh‘%qutﬁ@%fﬁcgéyg&'ﬂ't%e%%atnié‘h'%aﬁ@c@l R2ARL Lyo¥id, \me theaagéﬁhb%ﬁ@&

mut ati ons; Figure 23 nment of 227H1 VL to nurine 01 gerrrilne
gene; Fi gur e 0PYR: anft- l};jfﬁh@ﬁt ogits 2xpHfing/e tho inyartionels m@%%@&ing’elrlrﬂcl’imt ene;

L0 ur o 20 anTBSLoly AU BB, R RO B0 Oy
ger nl i nelgengroduced by Fccgupc&ﬁﬂﬁ%h.ccol@(@/@@ e Svknbas edhchrusrdri ppedbilier & wimgof
227HL VL with \%nefhgdg%%s %ses ofHefive principle, which aliows the risks of appearance of
secondary effects to be avoided or to be reduced, in particular the effects of the
cytotoxic agent.
In addition, this composition according to the invention would allow the
15  expected therapeutic effect to be attained more rapidly.
The composition of the invention can also be characterized in that it comprises,
moreover, as a combination product for simultaneous, separate or sequential use, a
cytotoxic/cytostatic agent.
By “anti-cancer therapeutic agents” or “cyiotoxic/cytostatic agents”, it is
20  intended a substance which, when administered to a subiect, treats or prevenis the
development of cancer i the subject’s body. As non limitative exampie of such agents,
it can be mentioned alkylating agents, anti-metabolites, anti-fumor antibiotics, mitotic
mhibitors, chromatin function inhibitors, anti-angiogenesis agents, anti-cstrogens, anti-
androgens or immunomodulators,
25 Such agents are, for example, cited in the 2001 edition 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.
30 “Alkylating agent” refers to any substance which can cross-iink 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,



| SFi gure 25B: | G&KV4-1*01 based humani zed version of 227H1 VL with nentioned
mut ati ons; Figure 26A: Alignnment of 227H 1 VH to nurine | GHV1-18*01
gernmine gene; Figure 26B: Alignnent of 227H1 VH to nurine | GHD1-1*02

gernl i ne gengadorgure 26C. Alignnent of 227H1 VH t o nuidinghdelddedid 1l
germ i ne gene; 20Figure 27A: Alignnent of 227H1 VH to human | GHV1-2*02

germine gene; Figure 27B: Alignnent of 227H1 VH to human | GHJ4*01 gernii ne
gene; Figure 28: Humani zed 227H1 VH wi t hitrenti oned nut ati ons; Figure 29A:
Alignment of 223C4 VL to marine |0KV12-46*01 germine gene; Figure 29B:
Alignment of 223C4 VL to murine 101(32*01 gennline gene; Figure 30A:

Al i gnment of 02@33@4&% PHOPIGHER. | ORUDINNYSTR.0 1 d@eélmﬂhﬁ@hg@neor ngmr@usg@%

Ali gnenent Of nyl'*auzzkpab %uglalgf@trd en%rog)% déz M5B sdrhide
e oot B s

Humani zed 223¢4 mut at'i ons; Figure gniren of 223c4
VH to nurine lﬁ)@awidew&zmdig@r ok i nmngeﬂnelenﬂ gsuc}e 82 Bhiotkbi, gmmiemlmezam VH
to murine | GH tramme I(r:lgmq %rée U’%E € a30F| %urer%c Al iﬁgtrF\rrent of 223C4 VH to
muri ne 1GHI4F0T g8 TR PSR B GuFE ™3RS AFTRITREmt [BF 33508 WS ™ Human

| GHV1-2* 02 g,atkdd-aatfogace sudhi gureusaid;, b@éds@fﬁzi\lem Iprréi;aB?ﬂ Whzdn@s mﬂtﬁlﬁl’hﬁ

| GHD1- 26* 01 germ ine gene;, 40 Figure 33C nment of 223C4 VH to human

| GHI6*01 ger MAFHRZGEY; pl%wampﬁiogweéew SR 5B LR % FRPOREHIE ] oned

nut ati ons; Fh g R 188 lite A Fer bl B ta @Gl v Yo cRLell BRWIEANG R44Qidm Mab
al one or conbined with Navel bi ne(r) on the established xenograft NCl-H441

tunor nodel ; DSFingifcEng eVitIEaTtHAL ?Célﬁlt@fs anelly ONAt syibesiso ExpmpigE@! anti-
liferat
proliferati O%e@ogﬁég Afng%\fie E{%@tl‘)b‘@gfx' i ZI?E?[ b C YR L YRD f%—&@ﬁ@%{%&fﬁﬁmg

fonnation, Figure 3 nnent o t'o marine gern ine
gene: Fi glr e c3BBitabAbd, g:mmfmtnﬂoﬂudaxﬂmna/mytoeinmnabmgﬂd&ﬂﬁe@dap@@mﬁhd feMgene;

Fi gure 39A: nnent of El. VL. to umn | 3D-.7%0 enn L ne ne.

10Fi gur e 398%l rg&ﬁ%n& %‘?;} C%]?PC\%OVS %ﬁﬁ%%ﬁﬁ PR ﬁgﬁ%}?’hiﬁi gure
40: Humani zedicygksiodny i axisﬂ;&ino‘q‘iauw th mentioned nut at| ons Fi gure 41A
Alignment of 11E1 _VH.to nurine | GHV1-7*01 germ i n gene; Figure 41B:

Al i gnment of 11E1 YR f%ﬂwvﬁgﬂ@ﬁarﬁaf @ COTPGRHTN S TeRITRES vepl QUPRIDY DA,

Alignment of ghlElnMb ﬁiﬁtOM}ﬂxlﬂﬁSI!; G ARkl ogﬁﬁtmtdiﬁﬁ aﬂﬁﬁgtlcsﬁﬁ&lg&kr &b Micin,
Alignment of 11E1 VH to human | GHV 5*02 and 1 0HVI -46*01 gernl i ne genes;

Fi gure 42B: Aevupiyeds. ofartien. vwitt@wmu makiok@HguE03dagEnahydie  geHsmEIigur e
j11?18: Hgfml\/gltzgﬂ)h%%nﬁ% Flilatl nmz:(ggbgéy%ﬁﬁ ﬁce%%neEval uation Zglo?url(laélllgﬁdand
224011 purified l\/ﬁMstpt‘ict mheiesi pecvont nomqsimeesgﬂﬂs'@noif Gl wtiched matosis. In
general, microtubule inhibitors or taxoides such as paclitaxel and docetaxel are capable
of inhibiting mitosis. Vinca alkaloid such as vinbliastine, vincristine, vindesine and
20  wvinorelbine are aiso capabie of inhibiting mitosis.

“Chromatin function inhibitors” or “{opoisomerase inhibitors”™ refer to
substances which 1nhibit the normal function of chromatin modeling proteins such as
topoisomerase I or topoisomerase II. Examples of chromatin function inhibitors include,
for topoisomerase 1, camptothecine and its derivatives such as topotecan or irinotecan,

25  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,
lomastat, CGS-27023A, halofuginon, COL-3, neovastat, BMS-275291, thalidomide,

30 CDC 501, DMXAA, L-651582, squalamine, endostatin, SU3416, SU6668, interferon-
alpha, EMD 121974, interleukin-12, IM862, angiostatin and vitaxin.

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



30 ftg/m (figure 44A) or within a dose range from0.0015 to 30 uglinl in
order to determ ne ECso val ues (figure 44B): Figure 45: In vivo

conbi nati on of 224011 Mab with -avel bine(r) in the NSCLC NCl - H441 xenogr aft
nodel ; 25Fogudomokes I n vivo conbi nation of 224011 Mab patridp2bd@ssbd € n in
t he NSCLC NCI - H441 xenograft nodel; Figure 47: In vivo conbination of
224011 Mab with Docetaxel in the NSCLC NCl - H441 xenograft nodel;

Figure 48: In vivo conbination of 2240113Wab with Tenozol omide in the 30
NSCLC NC1- H441 xenograft nodel; Fi gures 49A, 49B, 49C and 49D. Eff ect
of anti-c-Met Mabs on 1187- MG spheroid growh; 41 Fi gures 50A and
50B: | n vitr@UEEQTAE 1O B0 heetqtion 4K drsHeEeRN E2EED o PRrENGESTRRID Baetith arhe
phospho- c- Met, assay; .

Fi gure 52: Itrtlal VI VO atgf%#? 3% %%’Xgé%otlﬂi&%fc §%@g§ﬁ ﬁﬁ %&%i&)mmz?lanaf ed with
5 MRCS cel | s cagndstrman HOE source on At hym' C nude m ce F| gure 53:

ELI SA based bi ndi n t?‘usgc?g tn(s)” I%)(% “an. 1tandr0 e a reter l% a Ctl V:Ngiéh
measured in an ELI assay ere |g?‘nﬁ| ne Fe 06] 5€%§ used

t o det ect 5t hesdnuisi ﬁntegybnmag bn@hiixe cigd anah oﬁﬁn arhm@eesEﬂalﬂE;ﬂ% A 240 bhd@dpehs227HL.
Dose- dependent bj nd| n ac ivities astl c coat ed reconbi nant Fc-cMet
was 10 measufBd SERAEGnny" furamide, FE?IE)‘H OConPEETIETBh ALY, In
t his ELI SA- bgﬁg@eﬁ@%gycm{lg&ggbl nant Fc- cl\/ET residual binding to plastic

coated HCE in the presence of purified murine nonoclonal antibodies 11E1,
224011 and 227H1 Hemadilaiprsy 4 hsubaer cehriihichetimalagohf Uyates whd@mreasur ed at
450 nm Fi gl 2 ﬁﬁﬂﬁg anldissquenses all.gopent Hl- derj.ved
reconbi nant VH donaiﬁ%}g i 22 %HI VH am no aci ghgequenc]gg%lgéaﬁl élrll%d f%/svl h

t he sel etted akﬁaﬁadﬂmee@éiTvélh@cmfeamm&hmmq uneerbkim, el ljﬁCrCBﬂfatCQTmad:ht he

ds that different f 227HL VH .
227 iz 1 roah i S RERb LR o8 PR ERDhec iR 200

versi ons of tph:bnﬁﬁa{ Hiegnabmiane tﬂﬁnaiﬁbnnd@rmﬂ}nl Cvirtibvangeond i Bghjundtibmevithesi dues
in bold. In I\;}Z residues (*) were automatically changed for their human
counterparts. upxﬁ)m;a,zlé the seven residues fromthe third group (3) have been

studi ed. |In HZI VHgot fgrcnicR®, eShatas i @Makheusecent BE OMRuA 12k AYe mleen
mutated into their human counterparts, only the six residues fromthe first

group (155t erabieciiion Rencosmiyfmseigmntad (B d edrapiunid ngandsassiied GraHe- c et
of reconbi nant c%gx'é”th %Juﬁgﬁ'é &1, é\”.wea %M*%m%h&%ﬂg e%a‘rsiéé&l%é"@&q”ﬁas“re‘j

in an EL1SA-based assa ré anti-hunman conj ugat es used to detect
chi nmeri ¢ and thusramit Zedca@@THEditide TECed DES @D nant ant i bodi es.
Dose- dependent bi gdl ng. .a tIVIé es, ont R%{ﬁ]tc stl c- coat ed reconbi nant, Fe- cMet

of humani zed VH d e PP VE 22 THE IR o8 TWa L 9 Bs L & 'SP 50nm
and t hen corrﬁxaﬁiﬁtotr@wtzﬂn@@@r@&amﬂe pdriattalfiogefier ence chineric anti body;
Fgure 57, Ll oA Dase R BB nd crliadfment mid Tompestans o 3 orbimansn
product according to the invention is characterized in that said cytotoxic agent is
coupled chemically to said antibody for simultaneous use.
In order to facilitate the coupling between said cytotoxic agent and said antibody
according to the invention, it 1§ especially possible to introduce spacer molecules
25 between the two compounds to be coupled, such as poly(alkylene) glycols iike
polyethylene glycol, or else amino acids, or, in another embodiment, to use active
derivatives of said cytotoxic agents into which would have been iniroduced functions
capabie of reacting with said antibody according to the invention. These coupling
techniques are well known to the person skilied in the art and will not be expanded upon

30 in the present description.



42 derived antibodies. Anti-Fc-cMet binding activity was neasured in am
ELI SA- based assay where anti-human Fe conjugates was used to detect
chimeric and humani zed 227H1-deri ved reconbi nant anti bodi es. Dose- dependent
bi ndi ng awbiiskog7ant o pl asti c-coat ed reconbi nant Fc- cMetr/rrbodsusmni zed
HZAVH deri ved 227H1 anti body was 5 neasured at 450nm and then conpared to
those of the parentaUreference chineric antibody; Fi gure 58: HG-- cMet
conpetition assay of 227HL nurine and r e¥orbi nant antibodies. In this

ELI SA- based assay, reconbinant Fc-cMet residual binding to plastic coated
HGF in the presence of the different forns of the 227H anti body was
detected 10 with APHIEVENH EtES Brethst adesntd @ CNBROSHIND; %ﬁyteﬂmwfth%d
murine 227HL JADNEGLONAE o AMLhRRM, &%d@%&&@ﬁ&%&%@ﬁéﬂ%ﬁa&ﬂm s2gd
227H1-deri ved recombi nant anti bodies were tested and conpared for their
abilities tocemn@e@ewmh%hﬂH@Fﬂ@Nébrbﬁﬁuwhgwmhen neasured at 450nm Figure
29: 227H1-HZ VH h%gﬁ%hﬁ?"s@’ﬂom% o ORI D SEqUe able of 1%91'5 tﬁﬁ%?ﬁ‘e%t o Lo
am no aci ds change hel'r human coun orresponds to
am no aci fs hamemm@edoﬁuﬁbngpﬁhengﬁﬁat@dﬁZhnmnmbmnmﬁkaedommnm'a@mbesﬁonds

to am no acids humanized inh the fi 7 VH se

50: A o ac i S aNE S0 Po et TRIdtE SHbry ST QCORE A G HBRal ns.
The 11E1 VI sgni-g0 aci d sequence is aligned with the selected human 20
receiving framework sequence, with only nentioned the am no acids that were
found different fPERTENE aHar $b OFVED W%eabﬁéﬁfeé toxipE gseptalPseugpponpd  VH3
sequences corkgspand to i npl emented humani zed versions of the 11E1 nurine
VH domain, with remaining nurine residues in bold. In HZ VH3, seven

resi duesi{*) wer e Thetahedéroaiy (orchdingewpeorrredrably humaﬁﬁﬁdmﬁhempéWK@ﬂ In HZ
VH2, the sev e p d, In
R e i I e i A
t heir human mmhmf%rpﬂmmﬁ?,@MHVQqhﬁmhmn@“n@@pdﬁe$mﬁmﬁﬁVthﬂ fritingby gt ote (1)

remai n nurine; A based ndi n o.Fc-cMct of
reconbi nant  TAEYSUMSS &g‘i%eeém% "imlaliaf DhENRYS ﬂlﬁ?%ge gec?ﬁeg?‘%/}ﬁmgm%asur ed in
an ELI SA-based asgayioddl whetReRicht BoHiRAHE0C ANjc4k0 J0e BRIy 9 dnt @f det ect
chimeric and hurmani zed 11E1- derived reconbi nant antlbodles Dose- dependent
bi ndi ng aét i Vitiiase SHEB e at e EmEoattad ek AteEed dpprdigte i ed VH
domai ns- der i vadhiEdiqantih BOiERNRR meAS FEASHIED Al d200 %m%,téas&lany
corn..pare to those of the parental/reference chineric antib

Figure 62: Adyrmyvaeiicospieerrtescnalne gwaenmpofindt.] Eith deriithedr me“e@mbpm)ﬁta Vit .
domai ns. Thelnl%%HYH{%p]no acid sequence is aligned with the sel ected hunman
5 receiving #ranﬁmor% Sequence, with only nmentioned the am no acids that
wer e found dlfferemkmgnbmwg@mgmMmmmgbﬁmE@ MLa seauiesiceovalshib] ekzirddElic L2 and
VL3 sequences correspond humani zed vErS|ons of the 11E1

muri ne VE doMaRTY 2t IP?al}“éFrﬁ W‘i’é Pﬁ{ﬁr‘ifﬁg © PUBPYTES 9F A b OTHIE Wt‘%@dyt en

resi dues (*) peeikBlagitRnBid-Call ban-ehanaedcdvsdibhhed anchuwp@leumw part g~ In HZ
VL2, the eight residues fromthe third 10 roup (3) have been studied. In

HZ VL1, the éfhghe-[FdEndidsripapenybecasiodsmit yéc%hleyﬁ@héwi%eéﬁ #ithiekied into
their human gawggeo&agammhgﬁb@wm dayl §Sd'c<g'§'let§ J-ARmd R TAY 8k Nghﬁg (1)
remai n nurine; ure 6 EL1SA b sed Ing assay to Fc-c

r econbi nant 2&@ﬁ8QMMEBU@KESMK¢mmmWﬁ@dQBEWPbﬁﬁdHWQMdtﬁwvmﬁmeﬁsﬂﬁéaSmﬂed in

an ELI S as ere. AL t ect
ahi mer i 67 and PRaan 2 b e R R BT s A R S (P e ment
bi ndi ng act i \N-ficesirgidt 0 QL@mﬁhﬂyMQBdenpemnabKﬁBmELF&ﬁmhhbmmhnhumnmkmed VL
domai ns-deriv g“éﬁ 1 anti bodi es was neasured at 450nm and t hen conpare to
t hose of the(ﬁ ‘al /reference chineric antibody; 20Fi gure 64: ELI SA based

bi ndi ng assay to RBeobetordfof@apiy RgnRtiall Bl @pthdeaiesus, AN cofstst GVBk
bi nding activity was neasured in an EL1SA-based assay where anti-human Fc

conj ugat es W&S® AseRifumgticnat i@ chd#Pireri ¢ and hunani zed 11E1- deri ved

reconbi napt anti b%%o%%*the@@@%‘lﬂép@@gﬂglb@t@%e@ge@ﬁzte'cﬁiﬁﬁﬂeﬁﬁcrﬂﬂﬁ Prom EDTA
pl asti c-coated reconbrnant Fc-cMe single or umani zed

domai ns- der i vehvignRlanamt¢toditesicR aasomdaEhk ddictiylengOmminapabiaehais sohipar ed
to those of ¢ ql?chp%v%n%e%l / &e%gl%fjgdq?c% ﬁiﬁﬁl@rﬂq&alangp%&gl%’ radioactive metals, and



Fi gure 65: Am no acid sequences alignnment of 224011 VH domai n sequence. The
224011 VH am no acid sequence is aligned with the 227H VH sequence
(underlined are non honol ogous residues) and with the sel ected human

recei vi ngwdQosdonasrewor k sequence, with only nentioned gchezramisnsoaci ds t hat
were found different fromthe nurine 224011 VH sequence. 224011 HZ VHO

sequence correspond to "227HL-based/full-1MST" humani zed version of the
224011 nurine VH domain. In 44 this seqgdence no outside-| MGT-CDRs residues
remai n nurine; Figure 66: ELI SA based binding assay to Fc-cMet of

reconbi nant 224011 anti bodies. Anti-Fc-cMet binding activity was neasured
in an EL1SA- hagwgomsadips. whisie DAY 2R tndervatonj thgabe sultigndds By diberast ect
chimeri ¢ and JHEVHQARE i@ cRaillYiBRlZ af iRa4RL tnd &kt 80l LEQMUAANLS the

ant i bodi es. [%_osgét‘%lpengent lgi aﬁl_di ng act?\}i ty onto p?lég'??c-coggéﬁ'wpecoﬁbi nant
Fc-cMet of t hgandZvie@ tdralex (RvEtarehandn{12€9: Brectiomeditnl dev9echm@4 Q1P 1);

anti body was ur, t -450nm and then conpared to those of the
parental/refégiﬁﬁgﬂg%?ﬁégrc anti body: Figure 67: HGF-cMet conpetition assay
of 2240115nuri ne &nd cragoahiinaitnctrithianthbadiieicid OTPA s alol [tSAchaseds.assay,
reconmbi nant Fc-cMet residual binpding.to plastic coated HG- in_the presence
of Cthe. i1t ergidh ToF Bt Seha oD ORI by Al Reretetrirthian he

bi oti nyl at ed ruarhat ed irisl foedved s anbhBedywitPu biia@t Ml ihpe gR4Qkkrkable
nonocl onal anti body, chineric and HZVHO derived humani zed 224011-deri ved
reconbi nant &MIPEFETEL RFERE Bdbleghaligs edhparElc AU RS beREi PIpEey o
conpete Wt h é:'r_l%h@ %{he{ﬁ*ﬁ&gkr&g dMRSHTERASHER RS éﬁ%[ﬁes for the d&ve@WhBndOF:

Am no acid sequences al i gnnent of 224011 VL donmai n sequences. The 224011 VL
anm no acild segbenpeuiosorgikdatps edcancerihiripy (Mwseeatl elct EtR4hirmmpow elcdi NPHY).
framewor k sequenc with only nentioned the anino acids that were found

i rerent from vnevriene 9o TR BE e Do 00 RE T iR el
correspond t ao 2Bk 'iskatidets CGlRAY fouwmani Zediovelr §a@nendd, dshei22402 lfragiuiente VH

dormain while HZ VL6 correspond to the "l onger-CDRL" version, with the
r emai ni ng narﬂflﬁétaf‘eéis‘l(%ﬂi?ggzscicﬁm@%ﬁl? G H‘Stsﬂg‘bgﬁrﬁe”ﬁhn&ni zed versions, the
remai ning nurine pEshidues @&RichaNked af plerehun t Asfodiemniiz alel eReMRCaSY Where
* corresponds to am no acids humani zed in the basic versions, and 3, 2 and
1 corr esSand YO IOHECHSE I S GF SEP OB AN/ Pied HEBIINES It Jourips chepicdhelat ed
humani zed ver,si : - I 09 154 [aTel assay to Fc-cMet
of reconbi narﬁlS !eggé%gigftgﬁ? %eﬁg%?gg%dﬁgﬁnﬁ%c- cgl\gﬁgg?éﬁgg%éﬂg&éti vity was
measured i n an EL[T8Aptsamethvagsacowitases tnddserdthgdmomfesitcongsugatdesmeas used to
detect chimeric and. hunmnized,2200ds, derhyedsrecanti pant.antisodies,
Dose- dependent bindirng activities onto prinﬁs%l c-coate S0P EOnbrAane
Fe-cMet of husanriizediM Brdrdrifhbtidooti nedidantnted 224011 anti bodi es was
measur ed_at 450nmland t hen conpare to thaose. of the parental /reference
chi meri c28nt i body [t agher aspect, pegpyeatiop de H’@i\t e b"i“r?BPﬁ‘bC{Yagfs%‘%F gl
Fc-cMet of r egiBhd @nibmend O derdtil RO EBS- of Atlobmpb&iriGMVEd a0 dbRgbactol Wet Y was
measured in an ELI SA-based assay where anti-hunman Fc conjugates was used to
det ect chi medFPaEa" Rl rardKeEcpZatLded Wephipedhs sovHbiIHEeitthantalifveicasof
Dose- dependent. bingding activities onto plastic-coated 5 reconbi nant Fc-cMet
of humani zed VL domai ns-derived 224011 anti bodi es was neasured at 450nm and
t hen conpare to tHestheofspedie! perienngbh cefsestemdbe ok ofemi antibowtyi boolyg;, of its
Figure 71; HG- cet iti.on assay .of 2240 Turi ne .and, r econbi nant
ant bodi 86. THTHIA EETER ghean- BR8N L3 g haltonas SRREEERTTA ! nai ng
to plastic 1Qsc e@ateatknHoked fortthepppastnice Dctibemelit fiftetdeatiof @ peevedtichhe
224011 anti bod s detected with a biotinylated unrel ated anti-cMet
ant i body. Pur‘}if¥cfré WW%%%@i monocl onal antibody, chineric and HZ
VL4-derived humanizedo 24ARAdsdar vy eflseRCRMBIRAN nfidibRdhes wergitiesked and
conpared for their abilities to conpete with HG--cMet bindi ng when neasured
at 450nm 15EFYtiFend’or thapriideraianpidernieside it paieat smRilinedle Shaipipration
dormai n segue A p i ids..ch their
uman cotnt erpar Pa Tt RETpARNE" b QM had; o A R B A Ak B
aci ds hunmani Zdedvaiiyes rgedriieg HB Yic6 intventigh, \An4 aintitpide nenotiatei oby, an epridesponds
to am no acids._that rt%nai n_.hurinc in the 224%11%% VL4P§1equence; 20Fi gure

n

73: ELI SA bas6® Bl g astay ¥ 6 PEPRNE SFOFREdhbrARRT Y24011




anti bodies. Anti-Fc-cMt binding -activity was nmeasured in an ELI SA-based
assay where anti-human Fc conjugates was used to detect chineric and

humani zed 22011- derived reconbi nant anti bodi es. Dose-dependent bi nding
activiti ewoanévmopdzast i c- coat ed reconbi nant Fc-cMet of wmitnghesses2e

doubl e- humani zed donmi ns-derived 224011 25anti bodi es was neasured at 450nm
and then conpare to those of the parental/reference chineric antibody;
Figure 74: HGF-cMt conpetition assay of 3924011 nurine and reconbi nant
antibodies. In this ELI SA-based assay, reconbi nant Fc-cMet residual binding
to plastic coated HGF in the presence of the different foluis of the 224011
anti body was det edtedrsont yemion bt sopmaseda ungtedatos dhamrdveriast onfei body.
Purified muri : j Chi i oy nj.zed
224011 der | ved T oLoRD! Rant Aty bod on e £ c oy At gD P e
abilities torewmef e witthhdEHGFoodvet itstindiong fiperents46 derbasiucsedcating 50 ta

Fi gure 75: EL .based bindi ng assay to Fc-cMet of rec | pant 224011

ant i bodi es. Jrll"f%?t-l c-déll\/é%t%]b&g%ﬁ%ﬁiao"éicﬁ va‘lnt}?'%%%mﬁ@% r?uel qgﬁh%ﬁmﬁﬁ En’bdsed
assay whebe anipeditivreatcérdingamjhs gateesonvas used to detect chineric and

humani zed 2201.1- . 5 deriyed reconbi nant anti bodies. Dose-de?endent bi ndi ng
activities onto pFadtiAFiUBAPEdCTECERET T “HICCL et Ciccs PhRgFS ot aRFdteof t he
VL4-derived feuhdey diimniontd, RR40kteantda0Qdhas MASmPBASHLES. @ﬁob‘ﬂa'é%m @nd
then conpare to those of the parental/reference chineric antibody;

Figure 76: ELPSACHHS€Ed bi nding assay to Fc-cMet of recombi nant 224011

ant i bodi es. -Ant i - - MalnobhBdtd g Akl ¥r WRSHERSHESH JiByafl Fddafnbased
assay where anti-humah Fc conjugates Was used to detect Chinerrc an

humani zed022013E dependaoneehdr ipdapaiicnabict-asitviiiodieks:d cBose- dependent  bi ndi ng
activities onto p ggnivgﬁt(i:ooatnecfl),E re onmbi nant Fc- (,:I\(Esst, of hsi n?I e .rqng. nmul tiple
muitants of the VLA HEFTVEY FUIT PHRUMamYed 93H8TT ARFIBOaT 4 e /i8S ur ed
at 450nm and of higrseoipacel toat basepaksivher in bparantalidn of feende: ebipmeri c
anti body; and . Figure 77: HGF-cMet .conpetition assay.of 224011 punne
2nd. 1 econbi naHEEABOAIEGE T ek 4h AT QTSR S oMst AAREOEE- et
resi dual bi ndiggeit® RlaskinGd WRabehaldelhribd hBaPlie2ensigeof shavididif grignt
forns of the 224011 antibody was detected with a biotinylated unrelated
ant i - cMet >antidesgal spuplefis edntapind widh 2 201bPdieh dhel Betion 2t Geiantorddy for
chimeric and  sing: I |: £ 1 S of the VL4-derived fully humanized
224011 reconﬁ%%ggétl%g tt? %é%%@?é%%&?%%?ed and conpared for their abilities
to conpete with HER{gNIy. biiddilngswhemneyetad uwild @t adEOmah pExeampl & t:Met
Gener ati on of ant ]ir%oqgl{decﬁaan glig Pns—%hoﬁ' I\/ﬁé 25To generate anti-c-Met anti bodies
8 weeks ol d BACBPE i Ee e°i i"zed“ &f'Heér 3 to 5 times subcutaneously
w th a CHO transf Seiledtis@lyl of pmeoftiRalin@pilEBRnenivbtanti frtSnidhaBftorAEITOr ane
(20x106 ggl | s/ dose/ mouse) or 2.to g tines with a c-&t. extracel ] ul ar domain
fusi on prot eih PFHPENFAR0LE Phdue ﬁie‘% BRIFPOSY st [0 CRPHY B gicEcBBEMPNLBr
fragments of gubvtSiabieGRARI nant protein mxed with conplete Freund adjuvant
30 for the first imunization and inconplete Freund adjuvant for the

fol | owi ng ones. Mlkedantgiogico corlsdispcaping e Hicdevanser v dgriisrdioatidragmestiscel | s
and reconbi n r i - S ; : e vs. hefor. [

st on. i co s Bb S b R Ry L S R RE BB o o
fragnents. Theemgplwighsphenice anerexicadcl detlod rdnshhitase Heth-0>-SRGidagd 4

nyel oma gel | TCC) .and .subjected to, HAT sel ection. . Four fusions were
portormett 1 R aRarar B BURE SRR LBl IR Al sha s R el
their functi enddtc islagrpise oeglpest &l jhysobterdshidieg@bicirtby d holesulpessidl e to
refer to tect‘;ni. ues which are_ 5 described in particular in the panual

" Ant i bodi es" (fﬂgrl *EHAUL e - DRIRq o EEdne A HUbEraE oleleliveiitabe 1esP#eSpri ng
Har bor Labor abghyatedGeltde SRILBEs Sledolaetir MW¥ctidH] frd@Bentl 88X 1o R 1ib&tion
techni que of preparation of hybridomas described by Kohler and M| stein
(Nat ure, 256:2895r2g7lly poipgy fluorescein oyt it dsaiyatinghr fugsrriemge Flrodpmine] At iy
screened-py - N « i 2i-N . A\

el yai s on REAT RO R CRERINPARty PG (RS BRI I

| i nes (repr eseit anjugetcpribf ishelgdiwered thy eventicadon theiFifgnetiend )irdgoebie csurbe t hat
t he produced_agnti hodi e ill be le to al recogni.ze the native receptor
on tunor cel Pgépdlﬁgg?ftr?e\%%a%g 53%%?%%??“?%%%&1?% ]ngéet%p\}é%c q‘ief’lPlggfo oned
and a set of hybridomas was recovered, purified and screened for its
ability to inhibit in vitro cell



1 5proliferation in the BxPC3 nodel . For that purpose 50 000 BxPC3
cells were plated in 96 well plates in RPM nedium 2 mM L. d utam ne,

wi t hout SVF. 24 hours after plating, antibodies to be tested were added at
a final ceowcemtgaizron ranging from0.0097 to 40 ti g/ nlpcG@epabddebbor e
addition of 100 ng/m of hHG-. After 3 days, cells were pulsed with 0.5
tiG of 20 [31-1]thymdine for 16 hours. The magni tude of CH)thym di ne
incorporated into trichloroacetic acid-i#soluble DNA was quantified by
liquid scintillation counting. Results were expressed as raw data to really
eval uate the intrinsic agonistic effect of each Mab (Figures 2A and 2B).
Then ant i bodi83MSiKT B i Agomecenielabals Gomsly of by Bleohieretdary aha weee BYEl Yat ed
as 25 super nat apt s;;hy. BRI alysis Qn ¢- tLianstect cel kSa1 .t hat
pur pose, CHO st agl QEC¢?“T I (I’)l‘gg expressi ng g%k)gt -%Wﬁlc’ or ﬁ% Ngtu'-a%? Sgglg%d

C- Met - KL100A<YFRuwbrmingehercatiedsid P4 ).wertky distriainepedadcatinvhiid DBBAWe! |

m croplates in. MF12/FBS 5..% cul t ure medi um one or .two.days, before BRET
exper | ment s. GHI TS e Ee P el it el S MR e Lo s Brder Fo

al l ow cel b atcoaiefmr@antlht @ohjigatpd adn@inielldslsvet Budrbresin 30 siraby eekpwiet lhy200 ul
DVEM wel | over ni.ght . [rrrre&ii,atel prior to the experinent, DMEM was renoved
and cells quit¥PSn WHE AR & ."’tcﬁar}'-%S. . Cells were incubated in PBS in the
presence or absencgh@bomiidiladh @8etiq: Retliestethihink LS BNGEqLRIPAMNLS, 10
nminat 48 37C prior to the additi on of coelenterazine with or wthout HGF
in a final véptitke dioxganel bioAnpdiessant lavaksi web faorivsifreshemnd locifriutoeslsat 37C,
| i ght - em ssi Quy;acAll Sitdion 485; ki, prang H30sn sz nj Li.ated, ysing’t he

M thras | umi noneter . Ber t h%‘?g) (1]§]x\avé F!)en t ht V\q}é(?qﬁcgr’epfeogftﬁgd | bgﬂtu?%e’s).
5BRET rafilo hasndeen dehdimed’ pméwinoudl galfvingeeslien® akuthenroc, rudaium’Acad.
Sci. USA, 2000, 97:3684-3689%;as; [ (:em ssioneat 5304 - (emigsion ates 485
o X ot Ner SSREE, AR MRk’ & R Rl BTy o FHEEL T GhHERe30
I (emission atand8m*nmteflatunc'éP| s tdxpnesSst ngeRirien'fisi enlipndt ei mualalfe in

t he sanme experinenial conditions, Si.nplifying this equation shows that BRET
ratio correspdhyd toﬁlfcﬁ’é‘er AT 1, §dgs /- W@B?‘&?‘ﬁ%@ R BArSph it geotn

partners wer enPharS&Rking CRF IB8GHRE Y thiepdual 1:84:830LA&S Mo AbMEed HRder the
same experinmental conditions, en only the partner fused to R renifoims

| uci f er asé wadegheyer @ fhslating 2gens ayeh apgP Tvh &I Akmewfonedalpabictt baysed &xul t s
are expressed,d JolobdaBREF: INLL,S A ¢ - 4 ongd. : T ratio
mul tiplied bﬁhél%(%%'.eie“e ? ,Zjﬁ%*?%%“ }E"%P%g)s%c%ar?g‘yf’lgﬁq@i‘sfglgg"{qes?‘?sgz}f}egﬁt’?% les i)
wi t hout i ntriletslieg wohiNak V] stha chloingnardnegiude Hunter Wé. M. und tGremalootd €53, of

proliferation;qd),.J.0ohibiid Lgnificant!yoBxP roliferatio igures 2A
and 2B) and R%?%ZB ?\Iﬁ ufebliétﬁlir?gsﬁ]gr %W]&kll ﬁ%%}egfl%{lo%}giﬁagerggmgﬁm 9\%&13(:1%81({%%&.
These 3 anti hofirasnof 4bg G0 kappacticdotiy PTPrese dekesbdd bedinamwldhELS 3401 1,
223C4 and 2274I-%17 Ip t he experinents, the 5D5 Mab, generated by Genentech,
and 2 Oaﬁgi | ab _8’93 )t he ATCC, was added as a control for the intrinsic
agoni stic actiVvitynys, the antfb@ids Q% A anciABl dapmass, rat&8ink Ratndhedng24011,
223CA and 227H1 were w t hout any agoni st activity in contrast to 5D5 which
i nduced a dos& deép&npierrd &t ianbirogess oler ghe deldkctign: ehilpertla idemtifsatibsehee of
ligand. A sigpificant,,ifhiditi of..celd i.f, ' , ved i th
the 4 sel ected rar}?lg‘{%ogi es. %1[%1{21:823 m%& gﬁtpp%ﬁ%%}&tearn?}\deg&gﬁ@?@%ﬁ%%g%%ﬂ I
proliferati omedepot tiasbitlegical sample, chitlivetarieadah tizet @dbofmprisds timckHaeingfteps:

di meri zat,on signifigant effects reaching 32, .55,..69 and 52 % nhi bi.tion of
i ror | 2atPon for Shadnrondsnts b8 e RS P dusceh P0Gt ebsButy ed.
Conpar ed to Basébns iigaabas, iabedrdieg teRpactiton; gxperi nents, 5D5 antibody is

w thout effect in _this dinerization nodel. 30 49 have been set up with the
reconbi nant c- Met b)prg’f’@FW?“%“@Q?WHE%M%)MFF%’&%?WP1(3%B‘Pséibl%g”nﬁwcI eavage of
t he reconbi nant cpMat Ffrﬂcﬁﬁﬁb&béﬁiﬁ@ﬁ, tihe 2861 RANhciSENR(BeRRIEAements,
Results presented in fiqure 4 denonstrated that the 4 anti bodies recognized
bot h di meri c 2&G96din® HOMErREnppbLen bs emplpygeé it 8 MipackeHe tE degxtipn andiomihg
dimeric gpMe FREOL el ( Ré " # 3 S 1 h
concentratio%lu%r?1 g.t 1tél)g}1 %ﬁ@ﬁ%é%%@\}%%ﬁ%glﬂgégl% %[‘8!6’&(&2%%2)&% Errl{ift ?%tr}l]eof t he
pl at es ( Cost affica@690) prophytucac BndBortbgedeatic resmbaitof 0iM&-drpendsntatn@7.C,

hybri doma supernatants are incubated 1 hour at 37C. Once rinsed with PBS,
the anti-nouse HRP-anti body (Jackson | munoResearch, catal og #115-035-164)
is added to each well at a 1/5000 dilution 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, the activity of the peroxydase is reveal ed by the
addition of 50 il of TMB substrate (Uptima). The reaction is left to occur
for 5 mn at roomtenperature. The reaction is stopped by the addition of
50 7ul/well of a 1 MH2SO4 solution and read on a plate reader at 450 nm

= AR



The 5D5 Mab introduced as a positive control recognized as expected the
SEMA protein. 224011, 227H and 223C4 did not bind the SEMA domain. 11E1 is
able to bind the SEMA. 20TO determ ne whether 11E1 and 5D5, both

recogni zi wo HivaoaEMA domai n conpete for overl appi ng epidonesisoBlodcor e

anal ysis were perforned. Bl Acore system based on the Surface Pl asnon
Resonance phenonenon deliver data by nonitoring binding events in
real-time. It is then useful to group and® bodies in a so called "cpitope
mappi ng" experinents. A couple of antibodies unable to bind at the sane
time on the 2 5 antigen nolecule are classified in the sanme group

(i dentical or nei §ifBo@rtsY bitivrnbgodips &5 fheipfunetnnabFpgainte aptrading fefhe
respective bindifg it , . distant. l.ow. Ll 1e0us
bi ndli ng of ot T B oSy Chibbedin Uy \Rilioh difls Fof S BIET:
groups. | n suchclexpeptvnent de objvevednt i gedlititye odimonlaptivsednaset.he | i gand

(i mmobi | i zed on the.sensar.chi .and the. anti bqodies are used w.thout any

| abel I'i ng as 30angﬁ§?rg@y’(()té%Pllﬁ’!t?cl}gécr%pf)%m%eebs. Olme%%y N 1P%tgﬁ%§ @%%&Pf%ﬁ%‘l '
descri bedshaweohdgood] otiB, otissae Binfidoviehidpsica of humendrigifSE Heal t hcar e Eur ope
GmH). A CVB. sensorchip,(Bl Acore) activated by a npuse anti- 50 Tag-6Hi s
Mab (R&D Syst em rzﬁyﬁ%@@‘%? OE%VB%Wa]ﬁF%ﬁ% %%C%QPY%HEW HeCammyt St dr er

i nstructions depcttsi #@/drhRsau¥ REIdGOHREL BE aKidmeBlAC oF %ndeARetegtU&nadggAteauf fer

1

(HBS-EP) and regeneration buffer (dycine, HCl) are from Bl Acore.

reconbi nant 8PEbIte Hepeison skifled He thi g rfapopepk er fho forprbey @8 dnagnmpune

The exper| nenta e daney@dedt bR, PGE FEoril HomEg)
sol utionl6f awetion. rihe unnbavy dubfiep! wasfunetjoset Gdgments ngn dneimmaiifiecon t he
[loweerl QR B a0 efl il BB LIPhE b LMLl 8 s
speci fic bi ngengn afillddia tnir. ibhdiespb@tstdas egeo@ly oltiyle Pk, inslystrdde Seguent i al
b A R L AL G T T
sane) was thQ&_B@g@@i%ﬂ[@oﬂih@lﬁﬁ@E condi jti ons. |If no si gni ficant binding
was observed a third injection was done with another antibody. The

sensorchi'p was t h8i Vegeheraride hyrdesidngrdoddrags rjte qipomoingcheymatic
regeneration R%EJS@J 'acar&iglgrtoame' P.}?gﬂf@%e%%u%%?éﬁrﬁuﬁ@fu&%e}ceﬁg& S(?ﬁ?%dgig)s a;\

this stage. Analysis o e resu Ity of an an
to bl ock the ibimdé¢asgpydRlAncadmiquoodyquiiBients cal cul ated by the ratio

Bl A C=(R2A/ 13/ R1B)xl Q0: where R2A/B.|s the response 20 correspondi to
The bindh ng of t nakagr BEGhan R eopakS i Sep IR TRerfah S ReGRe W' D

t he response caoyingspondidighd of tiagndaisndfi iligeseds mhecely #BovaeReskibn WASH
injected first., A BIA/C hel ow 20 % neans _that Ais able to _block the
bi nding 6f BUBEPRETSIAT gﬁah@-wﬁa'fée%ﬁﬂg Rb 8Ur g 81 HiFrRfOSTt &% herRgeEit ope
mappi ng has hees: perduaktiRdim bhar oMabgresdidEbr 3dn 2BeregRestRRl & Be 2ngtAb (B)
A (A 11§e]éeptor in a biological sample, preferably an overexpression of said recepior,
characterized in that said kit or set comprises the following elements:
a) an antibody, or one of its functional fragments, according to the invention;
25 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
30 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.



505 11E1 6.5% 84. 2% 505 98.4% . 0% 51 Vi sual i sation of the

bi ndi ng on around 270RU of captured c-Met-Fe by the sequential 2 m nutes

i njections of Mabs 5D5 (first), 5D5 (second) and 11E1 (third) at a
concent r atvioaoaafe7se® t 1g/ nl each denonstrated that 5D5 mAdgerbddghsdabnd clearly
to two distant sites (Figure 5A). This observation was confirned by the
reci procal sequence of 5anti body (Figure 5B). Table 3 summari zed the
calculation ratio obtained with the diff&fent sequences of these 2

anti bodi es. Black values (over 75 % nean that Mab A does not bl ock the

bi nding of Mab B. Bold/italic values (below 20 % nean that the binding
sites of both ant ibBdyendad 261 B) biglogicale p¢tiveomppurdfof indiceiptany cempamdt o
unabl e a si iadin : N =1 1. -
phosphorylagkgﬁﬁﬂﬁgqﬁmg%ﬂggig?%%ﬁg thgmg@??VF?f&gﬁhéﬁﬁP%%Qﬂgﬁﬂaﬁg&%%hies on
c- Met phosphdhkayl moiilerstiphdspioiptonet gebt F8Alaaissay was set-up. Briefly 500 000

A549 cells were see I n. geach |1 .of, 6-well plates in Fl 2K nedium+ 10 %
Fes. 16 houre bef & StickUn SR PUEb 1ehed B PP RSk Trdeen St s and
each anti bodyntisodyeactedingdiowrs iadaeidnabr and bhak fasnoent fragrmeis, aief3@big/ M 15

m nut es bef or i,gand .stinul ation. 15 mnutes after HGF addition, cold
lysi s bufferI%Egdaaﬁ@ﬂ?i%gﬁFgmﬁgﬂe?%@F%ﬁﬁﬂ”hﬁﬂgﬁﬂPF”EV%aPé?ﬂEHPFééﬁgﬁ_and
centrifuged aktedBnAFQahRMedmEctd®with fheadxpAGsioSHBE BB SRS a4eARE ik ed
with a BCA kit (Pierce) and stored at -20C. For ELI SA assay, a goat

anti - c- Met aﬁﬂﬂ@d@%mﬁﬁ&D 2 0 ref AF276) was used as a capture antibody
(coating overni 9ht]‘h@ﬁnv%@onalﬂ%mﬁgetr@faﬁeé‘ P @tc%?%éiﬁgx ?stéa?on(ﬂ;inﬂio?tpr tYigh a
g o e di Im Ty

TBS-BSA 5 % buffer, 25 ti proteln from ferent ce sates was
added t oléachnweitl-c-dfettchen I6rwmedtt Pl mdecleafener acao@bhgnindbe-nveoudat isoa ti ne
at RT, plate§n%ﬁr§6%@shed four tinmes and an anti-phospho-c-Met anti body
(Rabbit anti-p 4561234- 1235 c-Met) was added. After an additional 1 hour

Preferably, said composition as a combination product or said conjugate
according to the invention will be mixed with an excipient and/or a pharmaceuticaily
acceptable vehicle.

15 In the present description, pharmaceutically acceptable vehicle is intended to
indicate a compound or a combination of compounds entering into a pharmaceutical
composition not provoking secondary reactions and which allows, for example,
facilitation of the administration of the active compound(s), an increasc in its lifespan
and/or in its efficacy In the body, an increase in its solubility in solution or else an

20  improvement in its conservation. These pharmaceutically acceptable vehicles are well
known and will be adapted by the person skilled in the art as a function of the nature
and of the mode of administration of the active compound(s) chosen.

Preferably, these compounds will be administered by the sysiemic route, in
particular by the intravenous route, by the intramuscular, intradermal, intraperitoneal or

25  subcutancous 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

30 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.



25 incubation tine and 4 washes an anti-rabbit-HRP (Bi osoeurce) was added
for 1 hour at RT and then Lum nol substrate was added before eval uation the
| um nescence with a Mthras device. Results presented in Figure 6B
denonst r atvecdotdm@ts211EL, 224Gl1, 223C4 and 227H1 i nhi bigceedYbisasenze
phosphoryl ati on by 68, 54, 80 and 65 % respectively conpared to the 5D5 Mab
whi ch di spl ayed a weaker inhibition of c-Met 30 phosphorylation (42 %. In
this test, a weak basal effect (less to 20 A was observed with the 4

candi date anti bodies (Figure 6A). As described in the various exanpl es
presented in this patent, this weak basal effect has no consequences on the
activity of WO 2@8@[@@%@% EpxgysIEE @D 1e5pvaaieh Bl the cottihesionn
vitro and in ¢ - 1D .di splayed, in this test
a signifi cantOYIltoﬁaégiélﬂlg&@1EI e\gsﬁ-i.?%lﬁxarrpwg?%:l@%e ?B‘?‘gw&%ﬁtﬂ of radio-|abelled HGF
by anti-c-Met ant Fludi B xBmplEp otet €8 pratéeswi ¢gharelectet entantNleteafiztdicant | bodi es
were able to disp HG:, . bindi .experi.ment re set. up. Brief]y.
protein A Fl ashPl lg?gg&ﬁff- ﬁearnlla in]zlg'cjrggﬁtl’%tngléb}{fee?ﬁﬁéﬁﬁ%ﬁg?slfcﬁ%%ga@%{?%@%d W th
0.5 % gel ati nagttimgRBEe, 200 2 h at room tenperature) before adding

reconbi nant c-Met-Pc (R&D Syste as. a coating protein. Two thousand ul of

a | pg/ml c-Met - PE'RH 5&%@*’%0%@%@?@%&% to each well. Plates 10 were

then incubated oveihightpratindbeochitiBf bl asi-cudd: RN A sites were further

saturated with a non rel evant | }iw_’?G (0.5 pg/well in PBS) for 2 h at room
aPR

t enperature. Pl at E€WEré weswedt npRENET plot1Fd gef SBP &y BiAcore angipis;
compet | Lion assay s pladl b @l phicdldrAHE: dSPRRI floSpRelkidL Y - 2, 000
Ci/mml) at 200 pMto i nmobi |ze§ c- Met was nea ur% in the presence of
varying 18 concefiguatsi 3hs and e Daspldcemevet! madioditmival HiiHi ithodies-M&E],
224011, 223 '1tig(?Zelgll or HOP (R&D Systens) ranging from0.1 pMto 1 tiMin
PBS pH 7. 4. e plates were incubated at roomtenperature for 6 h, then

counted on a Pack&ighreToplnEitidn & Gragdrabe abtcMétl dnabodits To Uit SgureNINF
speci fic bindi ng was rm JAn the presence of 1 uMof HOP. The

monocl onal a%'qag%ﬁ%aléggfwgﬁgg‘)g not directed at c-Met but specifically
20recogni zes an Eriged 9: 2961 Fiahti cWAS MESHi@%nWRISE hbfst, | sotype control .
Percent of total specific [125]11-HG- binding was plotted as a function of
ligand cofcent rat FenresdOsand 18§ YetiptissayConcent rati ons of the various

i nhi bi tors required,tor . A& LRk LRdLAbILaNd Rindi ng by 50 % (1 C50) were
determ ned graphically fromthe signoid conpetiti'on curves obtained
(Figures 7A and 7B)gur@3A4 apst Bt Bitkct nbmtibadicodaipbbod! fioRtivas able to fully

di splace [1251]-HGE binding to inmobiliz = Met oy the gontrol
ant | body 904 i d ot sHol Sy KR B BUKI G ST U1 ) O Gur BeHA e 78)
Monocl onal anti - c Figete BinHAFOgkpessidn biEd set2240dcly cdPBG4, and 227H1 were able

to i nhi bi 1251J- HOP bi_ndi o i.mobilized c- Met i th 50 val yes of 20
i 8Dl 7 o B A SR ey oniah bt e sV AL ned
for antibodi aSAZG%ﬁ@onﬁdm%Zé%araﬁmv@Zaﬁercwn@iygi@rm@r@MeezitBDc&P@pdm yal ue

determ ned for non radiol abel ed HOP, which was conprised between 3 and 5
nM wher eas aWtGbB@lysis1E! exhi bited a hi gher 1C50 value. 53 Exanple 5:

I nhi bi tion of invagianify,aptl SalBt AR tkp—%t%tibodi s o %@l‘!@ma&&]oéﬂﬁ

inhibiting effect of the anti-c-Met antibodies on the invasion process,
A549 cel | s weralepl ated in the upper chanber of BD Bi oCoat TM Matri gem

i nvasi on,chanbers (6.5 j anet er, i,th 8-1 i ze pol ycarbonate
5 renbrangs)  aess ST A vl B TR G Lt Pute I 5 SR R

i nvasi on assay. ThenrbOB: 00QnABADIcedd s Eremphiad BEK im0 r hemihaxds, buf f er
(DVEM nmedium 0.1 %BSA%l .MM Hep j e er well of each chanber,
upon the Matrigel TEY5 1 émwt \R/??I)Zid;%ﬂ Sﬁtﬁgﬁ’ﬁmﬂ’ﬂgﬁﬁﬁ“%&df dPe'rest ed
(final Mab cangepdrh@hé Q tg/ml). After 1 hour incubation of the plates at
37Cwith 5 % CO2, the Iower chanbers were 1 O filled with either growth
medi um cont ai ni ngF4BE W MiizemertpEe Gl W thhgprawWwahImid eambnogras: The
charber s syer e | ncubaledofoioheaddb! ianal A% AleRf W bk % %R AL the
end of this incqba%%on t'iI\kre, cél‘ﬂs t hat rem':l%&?ltecéii on upper éu(;;lf ace o ht he
filter were gentibyedmeyieticadt with a cotton swab, cells that nmigrated to the

| oner surface of the filkLter e.dysed, stained.with Cy ye.buffer
(I'nvitrogen) and tgl ht eltbjlt?’1§l(1ﬁ§igfr§;gz a(.%f Eﬁ%? Zhsutlznedrrl}%:zgd reader Ogé%&m f"'ﬁt?as
LB940. Al conditions were tested as



triplicates. As expected HG- i nduced a significant invasion of tunor
cells conparable to the one observed with 10 % FCS i ntroduced as a positive
control (Figure 8). The nmurine 1gGL 94 introduced as an isotype control is
wi t hout sivgrnddmeant ef fect on basal or 2 0 HGF- i nducedrtirpeasicsmaavhen
conpared to cells plated without 1gG No agoni st effect was noticed with
11E1, 224Gl1, 223C4 and 227H1 when added al one and a significant and

conpar abl e i nhibition of the HGF-induced39 nvasi on was observed with the 3
Mabs. Exanple 6: inhibition of wound healing by anti-c-Met antibodies 25
HGF stinulates notility, To detel m ne whether the anti-HGF anti bodi es were
abl e to inhi BFPURIGIERERS: NCI - HA41 cells were grown to high density and a
gap was introducegiid 2 200 PebiG: VP o GakihS 1087 IkReN.shiipuLake to
mgrate across the gap with HG (100 ng/m ) in presence or In absence of
11E1. Weélls with fieEe HiEddigwars o4L845BVvaHuaradne EaldR2 11881 edmiondinei on was
eval uated as a se i cat.e J e ! I r erforned.
After an overni ghﬁgitf‘ll %!ciu(%gtA ﬁ1§ﬁ;%g%§fF29@m@r gg\ip%nﬁglglgﬁ%ﬁwﬁfgg%n&%?%&w si on
Canera (obj ecti veFxdye 21HGA lignohered 284G 1 gWbftb dambn MGGV &2 Gheeredivt pémeg i n a

conplete closure af th .54 wi.thi night (Eigure 9).. The 904

TPl vant o0l ubsr A teadtys et P OR ¢ bt ot s thrnedteon cel

m gration. As expegedamuagenrtst2allect wasnabisesmedaidsh the 5D5 when
added al one but a_significant inhibition of cel ration is observed with

o
this antibody in pra&ents AJRomHeH qfﬁz?fﬂévédiaﬁ‘%ﬁeé(;}% e “§hpePeRaEsEd open.

The Fab 5 fragmepis @f 2355, io8mWhi OB BRY, (8RR S IcRIFHEC L WIS cadded al one.
However no activity of this fragnent was observed in presence of HG-. As

observedlWi t h t he Fimsit 3Ade Adignmew] o O] Mheio Mapman XLV hdd* hoarad oi ek 1 '8l f ect
when added alg%ga-r%gg?%n&ehave as a full antagonist in presence of HG-.
10Exanmpl e 7: cat assay SK-HEP-1 cells were seeded at | ow density
(1.10 cell s/ well) Figura2d-Aleghinegl cft287H h VONERMmwid FGKLIB*08 g&Ghandergr own for 24

hours before addition, at t a ipe, of HGE (100.ng/ d,anti.bodi es
fo'be tested (10 Gy BT 5P0. B Muuiirbr it o 2o tlerd tied and
st ai ned W t h fbndofedehypsticrls; vi ol et in nethanol and assessed for 15scattering
visual |y Each tested condition was tested as a triplicate and 3 independent
experi nehfs were péEFormbd. I0KVA-1*0dgdpic o Rugpnipgdr vergiosko HER/H ! c ¥ §1hnduced
a significanty&ehhedsa@bigki Nng (Figures 10A and 10B). The 904 anti body
introduced as an isotype control is without effect neither alone or in
presence of HGF. Amuexipestdgnmbet SR87EhdibodyurdiedpHyjed 8l samlise gaief i cant
agoni st effect al gne .NG: 1.nhi bi-te ; ef n 2b5 was
added with HGF (F?&:ﬁ?‘rm?%%o%&gm%ﬁ‘gogfgﬁf%% ?ytgﬁué}g?%ﬁg?ﬁg‘bg S%WQ%ﬁé’u Ther with
11E1 (Figure 10A) Figore ¥t b iR22d6dt b CEVIgUNE! thOB)rinaddEd @l @oenlind deed;y

si gni ficant inhibitor ffect of t i hodi e deponstrated in
presence“df HGE ( Eiﬁ&? ?e@'fgﬁn?ﬁ?f Gfgg?ﬁl %@%)93%1&8?%% g‘ggﬁppr@%?%nal

t ubul ogenesi s ass&ure 27 ASniER-oE 208 ¥ TWehemse e e <8l odmld o6l | s/ wel | in
a 24-well plate in DVEMw th 10 % FCS/ Matrigel  (50/50) and incubated for 30

mn before additi §veats theagizad?2itheY HoittHamtiorgbmH@HRPDS: and ant i bodi es to

be tested (10 ug/ AL NighmBRYsF 20 BEARRL, i€ G §198E ) 1288REREELLOr T ube
foi mati on visual | ?QuyEeach teisgtzréld condi tion \/vas’n%Ot ested as gg%tri%%gga’te and

3 i ndependent expé&idumeiftis Algpacpar 283Gl L to murine Kl X0 becroflingi@nci nduced a
significant SK-HER: L. Iihe fif d 09&2&&& & E{r}l%z 1 I{'@l-l tli*@PSéé %%’gene;
i ntroducéd as an i otype co%@gﬁg has Wt oot Tar £ nZRPT her “al oné<or
Figure 30B: Alignement of 223C4 VL to human IGKJ2*01 germiine gene;
Figure 31: Humanized 223C4 VL with mentioned mutations;
Figure 32A: Alignment of 223C4 VH to murine IGHV1-18*31 germline gene;
Figure 32B: Alignment of 223C4 VH to murine IGHD6-3*01 germiine gene;
30 Figure 32C: Alignment of 223C4 VH to murine IGHI4*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*0! germline gene;



55 in presence of HG-. As expected the 5D5 anti body displayed a significant
agoni st effect alone and no inhibitory effect was observed when 5D5 was
added with HG-. No agonistic effect was observed with 11E1, 223C4 and 2240l
| added atvormeesndiza full inhibitory effect was denonstmatmzwisickoot h 11E1
and 223C4 in presence of HGF. A 5partial but significant inhibition was
observed with the 22401 | Mab. Exanple 9: Spheroid formation To
evaluate the ability of anti-c-Met antib®Hies to inhibit in vitro tunor
growth, in a nmodel closer to an in vivo situation, U 87M5 human

gl i obl astoma cells (ATCC # 10 HTB-| & gher oi ds_were gener_at ed. Cells
grown as a nonol ay&ekile AdieraeHed 2w thY Hrg pupae L EHPAC hagmiies gegsemtfed i nt o

complete cel | cul 4. 1P fuhah PYEM3 SUPRLGIEAL RGN hlkad(hs? FBS. Spher of ds

were initiated by inoculating 625 cells into single wells of round bottom
96 pl ates i n DVEMFi0ras FC81t-Mgwop rofnilyi ¢f theiurad 384Gbh Mad domsudystonsdtingdy t he

pl ates were pr. ed=W th p air 15 dried at
room tenperat utr%eTS ﬁ)me Iogttges q\%/)\&l!?)r/%he 8%%6%%3?&@()5&@ Fd cell culture
condi tions at 37Ct71g@ré’@6;@’zamtmdﬁwmaﬂttﬁmaMﬂgl@ha{wm pRuirdrhdi@d nonocl onal
anti bodies (10 uglint) were added after 3 and 7 da %/s of spher0| d culture.

HOP (400 ng/ i) wWaAgUWdtle §venaongy eahi-cMydfebs op FYEuiwe fgpréesi ds were kept
in culture for at th%@m/@%t%%m ofhen) vmt@%t&tngtemwfvb*wagerﬂa@tﬂt gfed by

measuring the area of spheroids using autoneasure nodul e ax| ovi si on
sof tware. Area \A/agltelkqﬁ?@ss“é@mnntuﬁﬂlEBYLGOgptﬂeﬁéfﬁﬁ#%genémalgm ed for each

condi ti on. ELAW o5 1A00R0 138 PURUBT.bR G0 P 0GR AL A0 %0 FCS 0

stimul ati on was observe e co Fum As
expect edithe 904 IFsutyPds: cdighmont of $ 18 Vhomttmeﬁﬂmﬁtem g@hﬁmg&cgr owth. 11E1

and 223C4 reduced_sign antly 25 s resence and in
absence of HGF. l\Ig?é’?ef%Jltﬁc l%ct)geé?‘ Fi/\]l%lt]dw? I’f“t?;t nt. Exanpl e
10: In vivo acti vetgwrcozmaomgnﬁmﬁﬁifm@bsmtﬂrﬁthﬁtelﬂ@m %@m%@mfﬂc gamdel 30Si x
to ei ght weeks oId athymc mce were _housed in sterilized filter- topped

cages, maint ai ned Fifrstid iAE@sHd t 1 ohy HaadwaailgtiP4t €8] sewdibgieads>t o French

and European gui deldpesic. Kiknlh @ 1951 OB BShoRR 16810k B aRessing c- Met
and autocrine 56 for the ligand HGF, was selected for “Iin vivo eval uations.

M ce wer é53i nj ect edfigub&in: aﬁmhyofvﬁlﬁﬁ 5% 108wow] 1GTVIFRER, agi KoHhay46°8f t er
cell inplant a%%h@ﬂi Lumors were neasurabl e (approximately 100 m n6), aninals
wer e divi ded g%'oubs of 6 mce with conparable tunor size and treated
twi ce a week w t hFilgunagd b séigofremad h 1 BhviHoo dymbo 1GBIS 08 gsidole gdlve m ce were

foll owed for the bse n_of afy. rowth rate and body wei ght
changes Tunor voI ﬁé‘ﬁtaeﬁia%i(@()g@ ?‘tﬂ”ﬁfﬂ ‘51”':‘3“‘7?5’5( Pi)/6 X length X

wi dth X hei ght. Flgureqme RS - bt BHRISI-Welieh Suane haed cbiy. Evauienl3 and
denonst rat ed that al | tested anti bodies i nhibit significantly in vivo

growt h o FOUsP! NEE etils224Fé rigidicd Mabsy omebtanat Pz ithgrammde- ¢'GHEE Rithfit #body
(19G | ) in panglnAeronsiy at @rﬁhﬁlh@tiostﬂrﬁ%n@%ﬁtvﬁgobntovf'i()"ﬂé’fnﬂhi'_nbérﬂéroﬂa s

speC|f|caIIy relfated to a HG--cMet axis nodul ation. Exanpl VI VO
activity of alateimise Mt valucabiseurnd4the NCl - H441 xenograft nodel

Figure 45 /n vivo combination of 224G11 Mab with Navelbine® in the NSCLC
NCi-H441 xenograft model;
25 Figure 46: in vive 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 224G1] Mab with Temozolomide in the
30 NSCLC NCI-H441 xenograft model;
Figures 49A, 49B, 49C and 49D: Effect of anti-c-Met Mabs on UR7-MG
spheroid growth;



~15NCl - H441 is derived from papillary |ung adenocarci noma, expresses high
| evel s of c-Met, and denonstrates constitutive phosphorylation of c-Met
RTK. To determ ne whether this cell line expresses high | evels of

c- Met andwiosoahleeszt 0 produce HOE, both quantitative RTedi@hRso@agookbACS or
ELI SA (Quanti ki ne HOE; R&D systens) were perforned. For quantitative
RT-PCRs, total HGF or cMet 20 transcript expression levels in cell lines
were assessed by quantitative PCR using 4tandard TagMant mtechni que. HCE or
c-Met transcript levels were normalized to the housekeepi ng gene Ri bosoma
protein, large, PO (RPLO and results were expressed as nornalized

expr essi on val ues F{rdy i RBB) /2 THe qsiive of shtreicsad shumspizRPignges o
forward, 5'- t. > 1g9-3" 25 (SEQ ID No. 47); reverse,
5'-aggactegt??g?g%g%g%?%%ﬁ%fg?%%gé%% No. 48); and probe, 5'-

(FAM -t gcagat t ggcFamocalaSegnpgeBitchanm®a)ysB: (SEQ I D No. 49). The

primer/probe sets for HOE were forwar e gegetetggttcee-3' (SEQ 1D
No. 50); reverse, Féguyec%_%’f gﬁgta%%vét \é\)%tztg%%@-? %%BJ&Sgﬁ)@pgﬁﬂ@g&l be,
5' - (FAM - sectNR@atecahgiheadigirggagt gaAtHANRARdSMictSEQ | D No. 52). The

primer/probe sets 30 for t were fqrward, . L

5' - cat t aaaggagacct b‘%lﬁ"cég a&g‘}hg%tha?d P@%@gl 5N fo §§eMeteafidg-c-Met binding
5' - cct gat cgagaascaeaathilired in GREQIS RohRd B4y wahd aRi-8REne Pt wbfjAMkes was
cat gaagcgaccact atgé{ ccca- (TAMRA)-3'" (SEQ I D No, 55). The thernocycling
protocol 57 w¥nti dytesd tt pyfiedi Mg ingt mowciongl antibeilistitiéEL.adGIs @nd g 7HO

m nutes, fol lQued.%qi40 EM64ES.aki:ReCG 19" n132::584RRAS. 80664 Crf . i.nute.
No mRNA for HG- V\gs ?%und :&lngN%:l - IEI44% tFi%u“’rlec %4%Ha%é&ﬁ%9%ﬁspag¥ege%ct abl e
by ELI SAlCn MN@ksi#ddt 90per nat ants. I n these experinments U87-M5 a 5

gtiobl astoma cell cline kno n autocrine cell. line F, .was
introduced as a posi'fs v%éﬂcmlﬂ?‘gw/[% TREPRTIBCRSE al Vsitglbsmsegi §ii¥i cant

| evel of HOE rtoobBNAni Feld8TEMesadidl bindinggtoHphktg lcbite et 1is tMepredetecdied in
t he super nat

ant..of U87-MG cells. Both quanti ive -PCRs and FACS.
anal ysi s Fi gméeigwwﬂ%@@%@iﬁaﬁm bt t RGOS aﬁ%@%&ﬂ%«éﬁ@ﬁﬁ%ﬁ@a I's
significantl »n@,\f@ﬁ@g%@glﬁg%t@ad&ﬁea@ﬁgd atladd drpat this expression was
dramatically higher than the one observed for U87-Ms cells. In this

experi meAf the MCFigpreel Amippacidasiientes sigreent 8 287k detvicd eccoaminegl YHTaken
toget her NCI 'd%ﬂﬁxs.&?i?@@ﬁﬁiﬁ%&? o8 E%@)%%&de’ﬂ@e GO Qﬁ%& %i'thvﬁ'ieYSe?e%{ Vahed cell
y O I I ch d.

line able to grow | ndependent rgand 1 n a |igand-i ndependent
di meri zat i on rgfervergBtmeoeourseednas vathcony eguencd 0f avive oikrtexpreasSoon of

the receptor...1 5The eval uati on,of .anti-c-net i,.bodi.es t he .0 Mi.vo
netivicy of ditaofoR B dRiis a2 "M% B L e R r e b

t hei r pot encyequentédipantspond Co Rplctlbmred ha@hinionl versions ofFhgUZeH1 Gn@QYOVEL r at es
that 224011, 11E1 ancth227H1. i nhi bited, significantl é?i&n vi vo, growt h of

NCI - H4412§ugé18€‘ﬂnnd“f AFTHIRNG PO FeStE et i‘%at??g‘id@p en? TSHNPEE £1ofere 20

these anti bodiRsmaabliE dhendRhbbitdeirdiuiRb] BakiSarag HtS hable: tQidial geh a
| i gand-i ndependent inhibition of c-nmet. As nentioned above in the

speci fi cati ol hird Ereupatd) hase bysnopetiady In 34N tha ning revidpes FoMl thersecaidown t o
25example. 122 Hian Sarreh B saone by A Pmbipl il RkRAR 9001
- Humani zat | ¢ire fokt grivep (i) gimtaicivaiine; var i abl e donmain Conparison of the
nuct ot e seauensgBlolbei 22 AL hyhih, Rt BE 98T G SRR 294R @
antibodies. Anti-Fc-cMet binding activity was measured in an ELISA-based assay
where anti-human Fe conjugates was used to detect chimeric and humanized 227H1-
derived recombinant antibodics. Dose-dependent binding activities onto plastic-coated
recombinant Fc-cMet of humanized VH domains-derived 227H1 antibodies was
30 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-



conpared to the nmurine germine genes sequences part of the |IMST database
(fittp://inrigt.cines.fr). 58 Mirine | KV3-5*01 and | GKJ4*01 geitline
genes with a sequence identity of 99.31 %for the V region and 94.28 A for
the J regwonpewmwespecti vely, have been identified. Regardimaedshecapt ai ned
identity, it has been decided to directly use the 224GL1VL sequences to

| ook for human honol ogi es. 5These alignnents are represented in Figures 17A
for the V gene and 17B for the J gene. c&hparison of the nucleotidic
sequence of the 224GL1VL with human gemline genes In order to identify the

best human candidate for the CDR grafting, the human 10 geti dine gene
di spl ayi ng t Keryrdsintibadiat j Auf-Gi-eMct hiadpg AT wWiadgndsawserd Fear chddA-UTwdt hi s

end, the nucl.eqtidif. SRIUENLS Fefcogﬁgg%\gfﬁ Qg@agjg%{eg' danst Wd g@!ﬁ&mﬁum

gennl i ne genes sSequences part of se For optimzation of the
sel ection, alZZ@nheatedbetomtemnt hetiprdos eDesespesitoiebnwsy actmageotto pesar-ch f or
better honol gogj.es.. 1 5The t copl enent ar. hods .| o, the

Cdent! {1 oat i SUET TRETUCE it STy e Qe Ry RREAG it Vo 2R et P B i ne
224G11 VL5CDiRscasiNetC lae dbirohh eindlth@no@nargi we shobh ef hiwmamchtedVEréhld Qbingeiem i1 ne
gene with a seqlgjen_ce identity of 75.99 % whereas proteic alignnment gives
the human | G201 germ ine gene with a sequence identity of 67.30 % It

worthnoting that Fpukoth gaseset MM hQBESY QoM | hidgn 200 ReSmBRh:t he
anal ysed sequences show different 1 amino acid |lengths (10 am no aci ds

in 224Gl1 VLz2avgboslifsnly thisifddS frpasedieygy 1rpeambingp FarpMrs reseduaisbinding @astie* 01) .

For the J regj9 €, RESL DD, L8Y 5£0 ‘?fﬂi@@ feiyr sS4 tabingd, wid iman t he
human IGKJS*Otl) g%?&u’lﬁﬁé a ‘{érgqu'ence ié/gent%nty 0 08(51{6(;)2%%&%6{9%@9%%&%%% er of

consecut iVe ivdént boahylaed leotitdk sntandepaitdt te rPugificd omapi 227 HE thangckasd been

found in the

dentity of 7 EaTop MRl PhelP AR S AT an T A6 Eel BEETAE

recei vi ng humambaoldiiss egéronedi@r atdeompuréd éor k&1 aWiLitiGDRS coMbdtg WTBNHS Fadhst
represented in Figures 18A for the V region and 18B for the J region. 30
59 VL CDRs, tW§' iDREIGLASIRE of the 224011 VL domain will be

described. The fikghrCar nespOROSY AR Virdbld dondlin {QherRe MIBBRR:hERIBWOT K
with a shorter CDRI | en 'Eh &l GKV3-11*01), the sepond i th a I onger CDR1
| engt h (F&KvAe gmgp)acids changed de facto to their human counterparts; !, corresponds fo amino
acids humanized during the HZ3 to HZ1 implementation; §, corresponds to amino acids
humanized in the final 227H1-HZ VH sequence;
Figure 60: Amino acid sequences alignment of 11E1-derived recombinant VH
domains. The 11E1 VH amino acid sequence is aligned with the selected human
20 receiving framework sequence, with only mentioned the amino acids that were found
different from the murine 11El VH sequence. 11E1 HZ VH1, VH2 and VH3 sequences
correspond to implemented humanized versions of the 11E1 murine VH domain, with
remaining murine residues in bold. In HZ VH3, seven residues (*) were aufomatically
changed for therr human counterparts. In HZ VH2, the seven residues from the third
25  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
30  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



a) | &XV3-11*01 based humani zed version of 224011 VL 5The fol l-owi ng steps in
t he humani zati on process consist in linking the selected germine genes
sequences | GKV3-11*01 and 1GKJ4*02 and al so the CDRs of the murine 224011
VL to thewbramawonks of these germine genes sequencescrerssndmzdepi cted
in Figure 19A, the bolded residues in the 224011 VL sequence correspond to
the twenty-five amno acids that were found different between 224011 10 VL
domai n and the sel ected human franmewor ks#{ Human FR, i.e. |1 &V3-11*01 and

| &KJ4*02). Regarding to several criteriae such as their known
participation in VH VL interface, in antigen binding or in CDR structure,
the am no aciffaeyres &t ¢RAUHYeed pBENSERPHE P nBognel MifnB#cntalsictpy@ee chimeric

| ocal i zati on aggib(;dpg residue in the 3D structure of the 15 variable domain,
three out of the twenty-five different residues have been identified to be
eventual | y nut at edligufhés e\l esicnegitiericapargnarent det 1 nledkrived irdoedirandVL

mut ati ons int ik h nt.er par,t s._bei n rin 9.into n L. H40
into A and Réiﬁn%%t(g 'orr& qﬁgsﬁftﬁgﬁﬁ%ﬁggn%q}m‘eﬂg?gﬁeaslg%? ewg/tﬁog\lﬁ Y 0%?5%‘“ &"19A as
bol ded reSi duesiving frivec224 Giduehbt] Mithsedy eragombdahe atheyacignhatnede faumdne. 2

0O course, the above nentioned_residues to . d are n limted but
must be considbfgerr‘étﬂi(%’3§’§n @F&%%&S?é%ﬁ?‘i%n@% 174 %%V\Vﬁﬂ aflﬂgg&ﬁe“feﬂil%?esa

nol ecul ar NMOGEtrespBA B infPkRdnk QNSeAkE vBRiohd entid i 18d. mGan VE WBAl ongd the
foll owi ng ranked two residues, i.e. residues 15 (L/P), 49 (P/ A, 67 (L/'R

68 (E/A), 93T{PHERE aMIggetifyas)ingiplawindie mleatitrorsidesuld vrs suomadeliy saged
in anot her 2%8&%%@%%@?%%%% terparts. In HA VG9Uk eeigﬁtﬁ%sigc?egvﬁm g@ged

residues to be eventually tested are not limted but nus e consl ed as
pref erentPal gmupdBi bavs beemstatiot HerllpVéf ethe etthe rdswldentsontn, thabdconchgrosp een
ot hers ranked. t hyee residues amng the twenty-fiv ifferent .am po i ds
coul d be recglﬁgti%eéepe %3;8 Hi‘.%o 'Ed}%nr% ABEV e HERER S eﬂglynﬁ{? g?‘frgﬁ%g k’lfﬁonbgletﬁg%t ed
i ndi vi dual | y gosupa¢rerdinnguritat i ous conbi nati ons. Figure 19A represents the

i mpl enented | GKV3-11*01. b umani zed WO 2009/ 007427PCT/ EP2008/ 059026 60
229011 VL wi th abbE At ?ﬁ%%?@ﬁl@h@? 8f5é&r‘Py{“?“8J¥‘ﬁf iof | PO nfvber
under each pr.agQsed @M{iﬂictdl’«metclﬂfl&iﬁ%méﬂﬁﬁr tQs thshikn aln WhigObsak ds@yt ation
will be done. b) 1GKV4-1*01 based humani'zed version of 224011 VL The

fol | owi ngost &FsTs i HERURRRPYBETISNVEY Bess Eies flsitmfiﬁ angl igagizechélislel ect ed
1 e ISR eSS S 0L A 0% ANl e TS
As depi cted irecoFibguane Frodiett he botaedd r 861 domsingdetited 2280 1antivbdisequence
Corn=Pons SEAE SRk 8 ATLNERREL T, HIEL ol phEHR b et oo
1GKV4-1*01 andtibd@ik]4*02) .
20 Figure 64: ELISA based binding assay to Fc-cMet of recombinant 11E]
antibodies, Anti-Fe-cMet binding activity was measured in an ELISA-based assay
where anti-human Fc conjugates was used to detect chimeric and humanized 11EI-
derived recombinant antibodies. Dose-dependent binding activities onto plastic-coated
recombinant Fe-cMet of single or double humanized domains-derived 11E1 antibodies
25  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 15 aligned with the 227H1 VH sequence
(underlined are non homologous residues) and with the selected human receiving
30 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-pased/full-IMGT” humanized version of the 224G11 murine VH domain. In



Regarding to several criteriae such as their known participation in VH VL
interface, in antigen binding or in CDR structure, the amno acid cl ass
changes between murine and human residues, |ocalization of the residue in

t he 3D stwacihem@ 9fF the variabl e domain, four out of thedpseRiNsbyvO
di fferent residues have been identified to be 15 eventually nutated. These

four nost inportant defined residues and nutations into their human
counterparts being nurine A into human 84 M9 into L, H40 into A and R84
into G These ranked one residues are shown in Figure 19B as bol ded
residues in the 224011 HZ2VL sequence where they remai ned nurinc.

Of course, t RS gisorceme ristiady! q]é%égbldi@b FrendiesteeE:are not |imted but

must be 2 0consi dered. 85, RLALCHERL GhafltaliASFeover of WcbBiphli B2AROF @

nol ecul ar nodel , I ONS Cco e |dent| e nmentionéd the
following r amke‘nbdnam mnesﬁceh]hé@ bihdieg acesitydwes rﬁﬁts(mé«ﬂ 8)1 arﬁEL(SM Bsed &an@L/ R),

and 93 (P/S) tions could als nvi sa ed in

e errod ondSBreinE Rt P SiRef® e U0 SR HRREEC bl Bh0a0 Bl
eventual | ¢ t estdized e24@1 -ddrived estobbinaflsititheics aDss depadce@sShiditd asemnti al
nut ati ons. | n anot her Etggf erred enbodi ment, all the fourteen others l[Ianked

three resi dudStCapiiig<P {napinBo-aMet e WA tHZHR o FllciME T C Sumapied v

reconsi der ed.gomain-derived 2248 11 4o APONENMIRBL ANESH M LAL ahgﬁléomréd %aech&qest ed
i ndi vidual 'y or according 30various conbinations. Figure 1

represents téthemsreatbiafaenceclivarizentibegsed humani zed 224011 VL W|th above
mentioned nutatio i td T) n e

2009/ 007427PCT/ EP%&@A/ §‘§9ﬂ3§g g%@pr gtg“eél %S?Bﬁ |onﬁ{%grl(r?’§l[smeo%? ret%&]ﬁ%mr ank
at whi chlgai dntiboaids| Inbbisddd®A-bided-astdynenézbihimarrcafMd In«mdme]a]mydm@aj plasviar i abl e
domai n pari son of e nucl ept i di q f the 24011 VH
with murine $°Y& ﬁﬁﬂg%@e@ﬁ%@me of the Q?g%é]é?nbg’ H‘?Wﬁﬁ &gﬂe‘ﬁ‘t &6 di e

sequence of tWig 280 daViHuR R CompiaNeE aTnchE Pm&ﬁddnamwmmme rﬂﬁi&@i‘énal
sequences part of the | MST database (http://ingt,cines.fr). Mirine

10HV1- 18* 01, #ERqsy. Ahacrignan @é%@ﬁcgé%dmhill%ﬂ%%@%‘%% HC%V@O?@@’&E@W%
identity of %M&h 0, QL L& Yad Q&hﬁ{f'@d for- 80; %bfi@l'&s w%mgg LELgnpaRd\g2. 36 %

for the J reg)lﬂ respectively, have been identified garding the
obt ai ned1fde ﬁd@%&w}ﬂqﬂ mpgsurpéatSdesi ded to directly use the 224611 VH

sequences to | ookf I Thes n

represented in Fi gtﬁ?lFe @%g%@?hg%ﬁg%;nagg%S% C? ??el\% ggﬂaéga&@g%S% for
the J gene. Gihﬁﬁé#ﬁ}BbﬁL@mlmdwmhb&qluemteudakgnsemmmem@fsetubedzﬁzﬂarﬁﬂc:bm\ﬁﬂgvm th
human germ ine _gen n.order t tify the best hune dldate
for the CDR SIF‘H% i ﬁp“‘?t‘ﬁ’éemﬂ@nfg ?‘?féeg ﬁﬁ OS5t %Jﬁ‘ﬁd”“ﬁﬁg& ﬁ Tfentity
Wi th the 224Gbin Vid hasnbeenGsearcheghendd 22@GHhIE$Z Gﬂd& sédﬁendaugdr@%dndl@

sequence_of 224011 VH has been aligned with the huma | g@ i ne genes
sequences”par t1BFT-HRE | sPadataradeT OFSY "opti hipans BrH maif avhdlg IHe V6N,

al i gnnent s b%BM‘@s%anI iaem@m@hgérscm@ﬂ%ﬁ% WIBT e ?@Qﬁmhg nRSAL ¢dhidudl inPRfd. er
honol ogi es. hese two conpl enentary nethods led to the i1dentification

of the sane Fetkoth ﬂa#@c nureaivef ORVicn2 XpRremamdnp rowae eodues e kel der 228011 VH

CDRs with a humanization 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
25  implemented humanized versions;

Figure 69: ELISA based binding assay to Fc-cMet of recombinant 224G11
antibodies. Anti-Fe-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
30  recombmant Fc-cMet of humanized VI3 and VL6 domains-derived 224G11 antibodies
was measured at 450nm and then compare to those of the parental/reference chimeric

antibody;



25sequence identity of -75.00 % at the nucleotidic |level and 64.30 % at the
proteic |evel. It is worthnoting that the D region strictly bel ongs
to the CDR3 region in the VH domain. The hunani zati on process is based on a
" CDR- gr afviol 200p/onr42appr oach. Anal ysis of the cl osest huwmamED@esmss | S not

usefull in this strategy. Looki ng for honol ogies for the J
region led to the identification of the human 30l OH 4*04 gernline gene with
a sequence identity of 78.72 % Hufdan | GHV1-2*02 V geonline gene and

human 1GHJ4*01 J gennline gene have thus been selected as receiving human

sequences for the nurine 224011 VH 62 CDRs. Alignnents are represented in
Figure 21A for th&Ryrs d6i BhErd boses bipding gesay todlgi-ghiet plurmepmbadnty834ildn of

224611 VP 5T 0 S S h. oge

Faking the aoiipRhe O M Ru Al B TR Tb R B B ELSEPRES ] and
al so t he CDRsvigfe athiehumani Iftecozzlg%& Wi tbhbtctvcamvmm lpfmanived €2¢@1 I i ne
genes sequenc ct ed ol de si.dues .in the
JoR01 1 wh cannstscomy Py JERhS S pRE-FP: Bhuink M PR BT E Rdung
di f f er ent sbetrewervi224 GtMAd dOhdommiad and dbﬂnems-é&zﬁ&ﬂezt@namtfuoaﬁewmqks
(Human FR, i.e. _|%|v1-5*02r d 1GH44*01) ﬁmardi ng to several
criteriae sucdheg¥eq (540 tﬁé}? tCPE‘ipﬁfﬁt‘iO offosh OHNL PHRFEYFEERICS | SHBHK gen
bi ndi ng or i ninfbRRyst ruct ur e, the ami no acid class changes between nuri ne
and hunman resi dues | ocalization of the residue in the 3D structure of the
15 vari abl e domai Kl2WouF: BGF-cofetin@perion: ysei oF 374&n Mugnc s rasawbingten
identified t%né@oa‘?ééefhttﬂﬁ'éMSM?éd%ﬁqa TRESEHH A FIREL %mglrmm %eﬁikbgﬁ%d
resi dues and nmutations into their n counterparts bein into
human E, 1055 coaicd H vaioe ;vrmemd?)famjdilﬁs@ni fotos 'o’fthilﬁéﬁél Irazrmpoe@y wmedert@mddues

are shovvn in_Fj 2 dre he 24011 wher e
Fhey T oni nad ot biuffsB8 R e Sl WERe . P EAH: BRI SRSHIERGS
tested are nahtibddyi tchdoigt amiu$1Z bﬁél@@ﬁﬁrb@laﬁﬁdmﬁsd preter-gatial rdaiuﬁlaﬁmﬁns
Wth the hel p of nol ecul del , 11 ons could be identified.

Gan be ment | SHEPEHOVTEI P AT FIRRES (o EEPUES o FOBPSi; ARt HEE-DEe( 1/ A)

48 (E/Q, 49 thrdhd whS3InddEMrd a0k V), 78 (L/Mand 90 (DI E) on which

mut ati ons coul d al so be _envi saged 25i n anot her greferred enbodi ment .
Of courseé? the ab&i@rhERt remBe ackk semescet of Ha-4eventnizad y24G@ldt &4 dpwainot

i ted but muplnbesCORShURNed mPLEL RROLIAL L AULONRm bR ANGLIST iy

preferred enbodi nent, al e ni neteen ot three residues anong
the thirty dithd @W@rﬂz é{mﬁ norsaee| dsoropbmisbe ameocnsh denedzed3Dat: thaié? dhove

ggm): (rjlgte?oglsjt 9%420 0% 4% 1mp cmcnta%lgns t\, dcoffcr:]s%loﬁ/ sdt%aa!1r¥1Xo ia P3P xte%%drllrg m\{l%%!: Nthe
224G11-HZ VL4 sequence,

20 Figure 73: ELISA based binding assay to Fo-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 singie- or double-humanized domains-derived 224Gl11

25 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

30  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



Figure 22 represents the humani zed 224011 VH wi t'h above nentioned. WO
2009/ 007427PCT/ EP2008/ 059026 63 nutations clearly identified. The nunber
under each proposed nutation corresponds to the rank at which said nutation
wi |l be dewmeosssoorazy Exanpl e 13: Humani zati on procesSygofsics@s af ti ng of
t he anti body 227111 5- Humani zation of the |ight chain variable domain
Conparison of the nucteotidic sequence of the 227H1 VL with nmurine gerniine

genes As a prelimnary step, thedhucleotidic sequence of the 227H1
VL was conpared to the murine geonline genes sequences part of the | MaT
dat abase 10(http://i mgt. ci nes. fr). Murine | GKV3-5*01 and

| GKJ4* 01 ger MARECHETEEH t h a sequence identity of 96.90 %for the V
regi on and 97. 29 or -th ' . B i yeky 1. dent j fied.
Regar di ng the obt %éﬁllé%le{i 7|S'ngﬁfS|P{ %?ée??b Iﬁéalgél%g%k %e%%lahe/%@ ?gr%?r%glc a?ty‘%dsdellt he
227H1 VL sequenigeissst cuntigakeMgr bihdinarechomo lvogi measusThess &LiSynbeswrt sassuye

represented in Figures 23A for the V gene and 23B for t J gene,

conpari son of"’vr}’ie €egﬁ1uc 80 Ileédlc%m%%apﬁe“ﬁaégm%fq ng%fgﬁ%wlmgﬁl%agﬁcﬁgﬁgh}”

gennl i ne genesrivall @taebiniid ahdierlidsf Posd dpehiat biagimpnctand cab @lkos-cdde CDR
grafting, the hunman 0 gemdi.ne gene displaying the best identity with the
227HL VL has "B ﬁ%&%&ﬁgﬂd? Ogaﬂﬁlﬁif&u‘?@ﬁa,{’?? o hirpatse e hewauerc & 12271
VL has been ahiigigd wistdabhed BUFBAMARE Thdn@nIRRES HBRAVENLEHRR berBfndhe

| MGT dat abase. For optim zation of the selection, alignments between the

prot ei ¢ sequéhtesiogeriodiade t o search for better honologies. These two

Corplementary et s, et e hO5pebiTgal g o Lo BRSELLG S

recei ving human V sequences for the nur
al i gnment 0gi vegbadie. Rumtefie-dMEKM3aditg Oktiggnivtas necgené i anh EAlSetued casay
identity of 7491 %m— erea Eg ot Te%ec‘ al i Qﬂru;nt tgﬁiﬁv s the Lhr_nan | C ﬁl p11*01
gernminc gene wth a gequenhcer st eﬁt\Y&tV%b B4 ST RS URRBEE g2 PRt i n
both cases, tdegvddwvec@hois®s tangigriidsi Descog@nesicanbinting aaiatiysedo peauenses show
different CDRL anmi.no acidq | eir):fgt hs (10, am no 30acids in 227H1 VL; 6 am no
acids in | GKV&° et Mgl S‘é‘gledén‘!{ rfmlﬂéR\?4-”_T*‘%9-is) .O_f the VLg=gpriyege fujly
regi on, the B@shnhQDII0AY 868 VRS nfcbiisdd AREAINEE Wet Ebrﬁ‘]%ﬂ?ﬂ) thB& Jaufran
| &KJ3*01 showi ng a sequence identity of 78.38% But a higher nunber of
15  parental/reference chimeric antibody; and
Figure 77 HGF-cMet competition assay of 224G11 murine and recombinant
antibodies. In this ELISA-based assay, recombinant Fe-cMet residual binding to plastic
coated HGF 1n the presence of the different forms of the 224G11 antibody was detected
with a biotinviated unrelated anti-cMet antibody. Purified murine 224G 11 monoclonal
20 antibody, chimeric and single or multiple mutants of the Vi4-derived fully humanized
224G11 recombinant antibodies were tested and compared for their abilities to compete

with HGF-cMet binding when measured at 450nm.

Example 1: Generation of antibodies against c-Met
25 To generate anti-c-Met antibodics 8 weeks old BALB/c mice were immunized
either 3 to 5 times subcutanecously 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
30 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 L.v, with



64 consecutive identical nucleotides and a better amno acid fitting has
been found in the alignment with human |1 GKJ4*02 gernline gene (sequence
identity of 75.68 % . Thus the 1GKJ4*02 gentiline gene was sel ected as

recei vi ngwhwommodizt €gi on for the nurine 227HL VL CDRs.pGAH@REMES are
represented in Figures 24A for the V region and 24B for the J region.

Humani zed version of 224GL | VL G ven the possibility of two

recei ving human V regions for the nurine4227H1 VL CDRs, two humani zed
versions of the 227H1 VL domain will be described. The 10first corresponds
to an initial trial for a human framework with a shorter CDR1l | ength

(1 GKV3- | 1*@irecarhienas prviein wh fragraenio iger spoRR of @r'fpgtWﬁT( padicuigd andfiped 1)

1GKV3-11*01 %% %dA 151%9 cé’lﬁ; )91I1d ﬁ%ﬁﬁ%%d\{& tHhAT S’elﬁicec Ff 11 %ugi\é\/i 0 gfer%t eps

in the hunanlzatlogﬁﬂﬁgcess co S|st ed gem T né "genes
sequences |GﬁhﬂﬁﬁﬁﬂOﬁl@ﬂﬁmﬁGKH@E@ﬁmamdmabﬁﬂwh&&x@D&ﬁﬂ@ﬂwﬁheﬂﬁﬁﬁﬁﬂﬁb&ﬁ?Hl VL

to the franmeworks of the m di ne. genes se nces icted in
Houre 2oa IRE RS er s SR e A el BSOS o fhe
twenty-si ¥ amkfebacidsartibat: wehe of.aund: A&kz&&ﬂé@%aﬁ@ﬁ%@@aﬁ@7kﬁt1Mé1e‘§0Hal n

and the selected hunman framewor ks ( Human (KV3-11*01 and .
| GKI4*02) . 2 roRegaraMigualoCld verag Herbor éﬁb%@oeué?ﬁlda%prtnﬁéﬂqrb%m@p 726,

partici pationoggy yHN- tﬂen&ema&eof I Rer@flibgen }R}bﬂ%rﬁ& e&&m% I&dnidchdr €,

the ami no acid class changes between nurine and human resi dues,
| ocal i zat i on Myfstaih@Ngtesi PEASHHI NP 73D structure of the varlable domai n,

three out of the Eﬁﬁg%ese é&ﬁéeQ%?;L&SQﬁdqﬁﬁmgﬁygnf @SAd k;e|%§\4to be

eventual ly nutate hree nos *t an efine reS| ues
nutatlonsolntﬂmﬁﬁnmhepmumummhﬂmmbﬁEe«hhmmgmﬁenm@5$MMSCDe,BS@:]pMmmhuaan L,
HA0 into A and Eg?.igt? é? 'Thes ran ed one residues are shown in Figure
25A as bol ded§ &7 dte$lP "“%’[WE“‘? ﬁlﬁenéaé’aEBW SSweT Bt P e hed
nuri ne. to b¥ s1B@thus e phdiRcabAYiBodBNilnRed s BSldUeSHehe BR hesd fdrafre not
limted but must be considered as preferential mutatjions 3 OWth the help

of a nol ecul &P WHderellsoP paivemsedeT GRdhess J Bshavardianpifqdedlionchpnde sttt i oned

the fol | ow ng fansed | .R) 49
(P/A), 67 (L] ‘R’) 68 (E‘}éﬁ) é&gfequ%ﬁrfeﬁéﬁd Sgrgéde%%l)s“%%bd tgmtﬁug?é’ﬁ }/{g’?)scegoul d

al so be énV|§Héé@mM85mﬁh3%ﬂﬁfh@bmﬁreferred enmbodi ment . Of course, the
above mentioned rggi ﬁx E \'Epgse £ 8(!(?@&#@& Y t%%%eg@%% ¢, 9L, el}'r ”P%tes ?ﬁo?ﬁfv{zw“

be considered as prefe ral” nmu i oNns. prefer odi nrent
all the S|xtemﬁnmtthﬂﬂﬂanwednﬂMmeemoesﬁﬂﬂeslamnmgﬁmhaamwemhy&theobe
different amtcr%%da\xcférgsadggdo gtl 59 ﬁrr)iel go%ge%grsdlugne g‘ancémv from 0.0097 to 40 pg/ml 60 min
before addition of 100 ng/ml of hHGF. After 3 days, cells were pulsed with 0.5 uCi of
20 [Hlthymidine for 16 hours. The magnitude of {"Hjthymidine incorporated into
trichloroacetic acid-insoluble DNA was quantified by liquid scintillation counting.
Results were expressed as raw data to really evaluate the intrinsic agonistic effect of
each Mab (Figures 2A and 2B).
Then antibodies inhibiting at ieast 50% cell proliferation were evaluated as
25  supernatants by BRET analysis on ¢-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. Celis 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
30 starved with 200 pl 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



Al'l the above nentioned nutations will be tested individually or -according
various conbi nati ons Fi gure 25A represents the inplenented

| GKV3-11*01 based humani zed 227H1 VL with above nentioned nutations clearly
i denti fi edo 2dbd@monygmber under each 1 Cproposed nut ati orpcaairo@speinsts to the
rank at which said nutation will be done. b) |&KV4-1*01 based humani zed
version of 227H1 VL The followi ng steps in the hunmani zati on process
consist in linking the sel ected gerninetgenes sequences | &KV4-1*01 and

| 0KJ4*02 and al so the CDRs of the murine 227H1L VL to the frameworks of
these germi r),eoéger_les sequences. 15As depicted in Fi gure 25B, the bol ded
resi dues in BRA& PRFHE e addisnierlc@cEpirieasp sritisor withomb BGReinta i yp uakidho

aci ds that f ik g : = 1170WL §; . ect ed
uman 11 amevoy e (Hman R o e A R A R T
several critdk}am amdchilasn waeiritikerowningp et Vg hpaiunonoheen@evhold) Olsiwrver f ace,

i n antigen bindj i.n CRR: ucture, the amno acid class changes
bet ween nuri rlléglggﬂgdﬁ% éaﬁe resfﬁ%ﬂ’gs, | ocal i zation of the residue in the 3D

structurebof the BaETablie hdobainndefihalpreoiotisipffAhfres emaEntPyed. Olitl. dickd. excent

resi dues hav een. i dentifi o be eventual |y, mutated. .These, f.our st
i mport ant deﬁ%d%@s%&iﬁé@ﬁégﬁé]wﬁ A FBREoR rﬂtog/gtoh RGN %u?ﬁ:’ef‘“ﬁ%;?s
bei ng nuri ne defelnidsPnhyaBNnM), W38 Cﬂéc@re%ponﬁlélﬁ) g:ﬂﬁgamﬁ ARG BBRBAniiid &

These ranked one residues are shown in Figure 25B as bol ded residues in the
227HL HZ2VL $ByueHcET Wit expiiespy Bivai Re@nniipicie slone in theysupe pegimet above
mentioned reg)giigst §inﬁ§iﬁiﬁ%rﬂﬁg e@[a%f)ﬁ)lshéﬂ/bl £ PRETTMEL cBes &{lﬁ'tﬁ%ﬁ@gaﬁés ,
preferential nutations. Wt the hel p of a nolecul ar nodel’, other mut ati ons
coul d belPdenBd/fitedm Chningé BEenntat Monedtnche wial bewmgcorsnaicddbit W ragsi dues,
i.e. residue S)......0606 T).. 67 (UR) ., and 93.(P/S) .on ich rmutations
could al so bé%ﬁ%ﬁg g{élg%bédlg%d %% %Hé:rwﬁlre et %r}rg%ilt%r%%%llgl nhh%“fhen\ﬂggf fhe p%er

2009/ 007427 PCRER2H BB FOHHBORE [Wbicrase was Pfes@Oui s, astdye Fabihe saloesit icadudidity,

residues to be egventual ly teste e not Limt but nmust b i dered as
preferenti al r?‘?‘ﬂ&*‘a‘f‘fﬁ?ﬁg‘{eﬁéﬂ 1%%1?1 pref é#ség @E@oﬁqrﬁéﬁ‘&nﬁs Y &‘eﬁfﬁgﬁsf’ﬂi‘f’ een

ot hers rankedufdyire vyespglues anong the twenty-two different am no acids
coul d be reconsidered. 5A| the above mentioned nutations will be tested

i ndi vi duaPly or al&er Gismgearart ifs teriinahedisris without intripyigpqtivitp 382 pépleesent s
the i npl emented.cl f3VA k" BheRARedesh gg@%@@?hﬁli tbitthi Q@%{?A&i%bj@”w

mutations clearly identified. The number under each proposed mutation
corresponds telifdretionaifkeusts 2dhag By abd iimmtabitiog cwilét] diheridoome(Figure 3) were

a2 on e Rl (S Pl B SRR 1 B
223C4 and 227H1. In the experiments, the 3D35 Mab, generated by Genentech, and
20 available at the ATCC, was added as a control for the intrinsic agonistic activity.
Figures 2A and 2B demonstrates that 11E1, 224G11, 223C4 and 227H] were
without any agonist activity in contrast to 5D5 which induced a dose dependent
stimuiation of cell proliferation in absence of ligand. A significant inhibition of cell
proliferation was observed with the 4 selected antibodies. 5D5 is without effect on
25  HGF-induced cell proliferation in this test.
When evaluated for blockade of dimerization significant effects reaching 32, 55,
69 and 52 % mhibition of dimerization for 224G11, 223C4,11E1 and 227HI
respectively were observed. Compared to basal signals in the respective experiments,
5D5 antibody is without effect in this dimerization model.
30
Example 2: Protein recognition by anti-c-Met antibodies

To characterize the pattern of recognition of the 3 selected antibodies, 3 ELISA



genes As a prelimnary step, the nucleotidic sequence of the 227H1
VH was conpared to the nurine germ ine genes sequences part of the | MGT

dat abase 15(http://irngt. eines. fr). Marine | GHV1-18*01, | GHD1-1*02
and | GH12&@LogaimdzF ne genes with a sequence identity afoi@dadldeSesbor the V
region, 63.63 %for the Dregion and 91.48% for the J region, respectively,
have been identified. Regarding the obtained identity, it has been deci ded
to directly use the 227H1 VH sequences t# | ook for human 20honol ogi es.
These alignments are represented in Figures 26A for the V gene, 26B for the
D gene and 26C for the 1 gene. Conparison of the nucleotidic sequence of
the 227HL VHb#re beepseram vgbY the rasemgegeisc-J51 proisind e mesomerenidgyent (rdtainedt
human candi d : g L R, i i ayi ng
the best i dent T e Ch e RE IHDTL O R SRy ARL ne R iRy A dogRL™Y 1O
nucl eoti di ¢ sequeResiliofhr@@tdlin\igute hdsnipeentedkliagthed atibbditshecdwnian bgger nl i ne

genes sequencgs part, of the. | . dat.abase. The regeivi human I.GHE%“ - 2*02
V sequence féfm“fr%e&nr?u??rrﬁoem 25401 Sa} O gﬁseaéggq%ﬁ}?ggﬂ?dge ]i”le?@/c' &72. 92%
30was thus i destbicf(R&M sytems, cath3SRSITWNY ddaratat BE dohadnobdien &3 0 BgRON iSPRBCLI Y
bel ongs to t ion_in the VH domajn unmani zat i on _process i s

he CDR3 . The h
based on a " 0%5@%? 3# ?i o Her SapFadige et tﬁ%a}%i@g@rﬁ%ﬁ%i Kb BsesteHiifan

D-genes i s nQblub§eh Wolwrsidn 3900 Siyblilhe Dpernatants ark- QRKHAG | Qbuh@PPOADLS for
the J region led to the identification of the human | GHJ4*01 gernline gene

with a sequent&ed géhtFRS b apg-mruso HRR aibolGHark stop Iymgendieldarad. getalozand
human | GHI4* | qkle s t.hus;, ni:5el.ec ei.Nkng hunman
sequences f or%t1 %gg@n%(?%) nlg%gg%go \Q/a[jlﬂ%gé .dhil l| gg)(mcrlftﬁl Zlogﬁﬁeq%i§§§e£§%f é(\c!{hi %

Fi gures 27A fashtitlidS\Vrlegend(am@BRYBud te pldnes idcubegil dov. 1 hour at 3F@F After 3

optim sation of. the lection, the man skill.ed i e art, coul | so ,make
oF gnrent s berrbit RS BRotdiy bE fchtultin Siaefed Bl fodikm ot fee
choi ce. JHUNMAMIR edbsveteSiUptimal. 122 FbikiMiis left to ofhi® f6OF ngiManghost @ppetanird. he

humani zati on _process consist. in linking.the selected germine genes
sequences | gﬁ@lﬁ.@%@ ’éﬁH’PP@F-BYﬂ‘GfdQHBn §f Qb we! %%ﬁ(ﬂ@s%]ﬂﬁ?@d 2¢HL VH

to the f"a”e%rai‘iﬁat@feaéé}%g;@5(9%.”1‘11@%%1119?(Hﬁ%f%?(ﬂ&%@%§performed ofofSRLsted in
Figure 28, the bolded residues in the 227H1L VH sequence correspond to the

thirty-twe amicndcPladdAt Aemaieiue i ghafdeadest Pttt whist wesead #27 Hed MHedorai n
and the sel quﬁgctgggpn framewor ks (Human FR, i.e. 1GHV1-2*02 and | G4*01).

The 5D5 Mab introduced as a positive control recognized as expected the
SEMA protein. 224G11, 227H1 and 223C4 did not bind the SEMA domain. 11E1 is
able to bind the SEMA.

20 To determine whether 11El and 5DS3, both recognizing the SEMA domain
compete for overlapping epitopes, BlAcore analysis were performed. BlAcore system
based on the Surface Plasmon Resonance phenomenon deliver data by monitoring
binding events in real-time. It is then useful to group antibodies in a so called “epitope
mapping” expertments. A couple of antibodies unable to bind at the same time on the

25  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 simultaneous binding of both antibodies these later are classified into two
different groups. In such experiments, the antigen is commonly used as the ligand
(tmmobilized on the sensorchip) and the antibodies are used without any labeliing as

30 analytes (solution phase).

All the experiments described have been done on a BlAcore X instrument (GE

Healthcare Europe GmbH). A CM?3 sensorchip (BlAcore) activated by a mouse anti-



Regarding to several critcriae such as their known participation in VHNL
interface, in antigen binding or in CDR structure, the amno acid cl ass
changes between 2 0 nurine and hunman residues, |ocalization of the residue
in the 3Dvetxuwanuee of the variable domain, six out ofediimeztdsicsdys t wo

di fferent residues have been identified to be eventually nutated. These six
nost i nportant defined residues and nutations into their human counterparts
being nurine L39 into humen M N40 into # L55 into W T66 into N, V80 into
R and K82 into T. These ranked one residues are shown in Figure 28 as 25

bol ded residyes int 7H1 HZVH seque re they remajned nurine.

Of course, tﬁggﬁ%ﬁ%éaﬁbﬁg@gh SﬁgbﬁﬁﬂggﬂﬁgwﬁgﬁFﬁéW@H.QF@“ﬁtﬂbﬂWﬁWSe@ebut
nust be consiglenednas RERELEERNb) akinBULALIARS coupling KW IH1ALAE), helPr@hing

nol ecul ar nodel, other nutations could be identified. Can be mentionéd the

fol | owi ng rakéer (HBSTEY| tdle seeeneration byffeuéstyame( Q)  eradrqur/ B)Acoss 41/ M ,
3076 (AN) and.Z8bLb o tal QRS G i.saged. |

anot her prefe??eg eng%ﬁ?g%ﬁ%%ﬁﬁ}%gogigg?l?%§§238%%§9 n??%%%éérggglfgg to be
event ual | § t extlemtlcarceVpelc-Tign Hied waWOTr@H0 REID 7 4AFRGET (EP2008/MNBLT26 B8 but
nmust be considered as _prefer Lal ations..d n anoth referred

enbodi ment - ST U ey R o e S fed 1hnehr el s vire
thirty diffenéatinamong aditsac dibdedduringaanshider f.the flowcell2 (fc2Atpiddie above
menti oned nutations.wll he tested jndividually_ or _according 5Svarious

conbi nati ons il _R?Pof & aﬂv@e M%ﬁ%—%&ﬁ@ G, 6 D R "VERAIE A above
nentioned MutrgkdeBfiSo Ch@RIhY nbdgntit ibading HTehJUABEd e UD dRr scBRBhiPRaRQs ed

mut ati on corresponds to the rank at which said nutation will be done.

10Exanpl €014: Humipqueasd! opiepione @5 SnHhodEdRO dreafstph g eot perfemaat Aborijbaz3ca 1
- Humani zat i .of; | i [ o %@ﬂR A . ,

nucl eoti dic g@ﬁgﬁﬁ%gf% b%ﬁgbﬁggggh¢ﬁé&ﬁ?ﬁﬁﬁgﬁgg&ggé |ng£$%ﬂ§%9£n&h§%
prelimnary shapinjecte imuld eotd dirditsmguEnwesigfifitdne bRASEAWM owas ed anparied

15to the nuri.ne _gernlinc genes sequences part of the |NMSI databas )

Gtpe /i gt s PR e SRS RO (B T dire T 51t 7 FERRTRE Benes
W th a sequeniele Ientijéyiodfof Ik Bdeérfton HuiRr, \Eitheg @ boaike afd c59:t% S Rfret he J
regi on, respectingé,.have been identified. Regarding the obtained

i dentityl”it EEHENIYYEFHed to directly use the 223C4 20 VL sequences to

| ook for human honol ogi es. These alignnents are represented in Figures 29A

for the V gene and 29B for the
Analysis of the results:

As a

The ability of an antibody “A” to biock the binding of an antibody “B” is
calculated by the ratio BIA/C=(R2A/B/RI1B)x100: where R2A/B is the response
20 corresponding fo the binding of the MAb “B” when it was injected after Mab “A” and
RIB 1s the response corresponding to the binding of the MAb “B” when 1t was injected
first. A BIA/C below 20 % 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, 11E] and 5D3.

25
Table 3
2" Ab (B)
11E! 5D5
1" Ab {A)
11E1 6.5% 84.2%

5D35 98.4% 11.0%




.1 gene.~Conparison of the nucleotidic sequence of the 223C4 VL with human
germine genes 25In order to identify the best human candi date for the CDR
grafting, the human geimine gene displaying the best identity with the
223C4 VL hasobemmisear ched. To this end, the nucl eoti dicr/seguwarans of 223C4
VL has been aligned with the human gertniine genes sequences part of the

| MGT dat abase. Human | GKV1- NL1*01 and 1G<KJ2*01 gem di ne genes with a
sequence identity 30 of 78.49 %for the5V region and 81.08 % for the J
region, respectively, have been identified. The gemdine genes | XV I
-NL1*01 for the V reg| on and | GJ2*01 for the J region have thus been

sel ected as recei WiRGistaRST dbybBdeesos giounh e 7Rl Hecappaed c-Mg-Ry bxetirs .

Ali gnments ar, @qJe%ﬁJi%ﬁﬁh?e@' 1d1é?:t15h§&!frﬁ§bs3ﬁf5 Lf%t) S5 \Jecroﬁ@f B 13ad @gﬁq {f%r the

J region. For optim sation of sél ect e man
the art coul dondestativake Bakg/ginsetit éemelsmech thaheDﬁr?@ﬂdﬂElé?@r@ﬂJelwbstq fwoor der

to hel P him 'cﬂs‘ulmtc"gltet%RﬁgHi% SAHUJPE%%% egvaY18£ %Jdgrclon xrmeg %y e jra mﬁf?cal be(ﬂlﬁ:ﬁcc of
followi ng steps I'n i zat1"on” process consl st il e sel ected

gernl i ne genestisejuBeesSH)CKV1- NLl*Ol and | &K12*01 and al so the CDRs of the

muri ne 223C4 VL t framewor ks o hese erm i ne genes uences. 10At
this stage of the%ﬁf’](%ge%‘ﬁ“maém f c‘i?rICﬁ IR e Wd‘?%wg@%@éld %EF%F%QWC%FMW ns

coul d be devejreped 2amndbatsafl Black Waiu@@(&@@?&%}%eénhﬁatmﬁb NedsRsiod YRSk iR be
conserved due to their roles in the nmai ntenance of the three-di nensional

structure of NHenGe ek BeBeld/ifakc ch]élefa@FIOQfe% bi) eriap ghas itheebipdiae pitas ibeth. Mor e
particul arl y1angb(§c§7§hda&l§%)ﬁf% 19&&1%’1%'?%@'01’!6 t ME?@HQ‘%%%’ £ siRRRIndodenhlif ) ed. 1

5In a first step, residues involved anchors or structure w |l be
tested. Stich residus are residu 66 (R/N) and residu 68 (EN). In a

Seon S eP Lo eI AP BT M BB e L .
69 (S/D). 86 (D Q)Toambnaam(tfié N)tmtgcﬂ'hmc M antibbdiedors t-eyet ﬁheﬁﬂhdtﬁaﬂoﬁl\aol ved

0 sipueturel Lol ding of puard able domel . sould 500 D8R 8%, 1158

cach well of 6-well plates in FI12K medium + 10 % FCS. 16 hours before HGF addition

15 (100 ng/ml), celis were starved and each antibody to be tested was added at a final

concentration of 30 pg/ml 15 minutes before ligand stimulation. 15 minutes after HGF

addition, cold lysis buffer was added, cells were scraped and cell lysates collected and

centrifuged at 13 000 rpm for 16 min at 4°C. Supernatants were quantified with a BCA

kit (Pierce) and stored at -20°C. For ELISA assay, a goat anti-c-Met antibody (R&D

20 ref. AF276) was used as a capturc antibody (coating overnight at 4°C) and after a

saturation step (I h at RT) with a TBS-BSA 5 % buffer, 25 ug of protein from the

different cell lysates was added to each well of the 96-well plate. After a 90 minute-

incubation time at RT, plates were washed four times and an anti-phospho-c-Met

antibody (Rabbit anti-pY1230-1234-1235 c-Met) was added. After an additional | hour

25 incubation time and 4 washes an anti-rabbit-HRP {Biosource) 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, 224G11,

223C4 and 227HI inhibit c-Met phosphorylation by 68, 54, 80 and 65 % respectively

compared to the 35D5 Mab which displayed a weaker inhibition of c-Met

30 phosphorylation (42 %). In this test, 2 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



O course, the above nentioned residus to be tested are not lirnitated but
must be considered as preferential nmutations. Wth the help of a nolecul ar
nodel , other mutations could be identified. Can be 25 nmentionned the

fol | ow ngwhesiwdeesy 1.e. residues 9 (S/A), 13 (AN), 17%hdididesndf{BIT), 54
(L/V), 88 (T/S). 90 (T/K), 100 (AAG and 101 (T/S), on which mnmutations
coul d al so be envisaged in another preferred enbodi nent. Al the
above mentioned nutations will be testedSindividually or according various
conbi nati ons. 30Figure 31 represents the humani zed 223C4 VL with above
mentioned nutations clearly identified. The nunber under each proposed

mut ati on cor EBERRsERIdN PECt i arvamsEh TeaP A psd a6 B opntil displsgedandls WO
2009/ 007427P 70 H - Humani zation of the heavy chain

vari abl e dong%ﬁggggggégg%%?g?%ghe nucl eoti di c sequence of the 223C4 VI

Wi th. nmurine germine genes As a prelimnary step, the nucleotidic
sequence of the 2

CA VH was conpared 5to i-ne gernline genes
sequences part of *Aap| lg}ai%cﬁggégeo %agfoﬁ‘#]?ﬁeéqﬁ @?&ésﬁqﬁ"wet amqgocﬁffri ne
| GHV1-18*01, | GHDGe3dBtmanrdwhdatd4h0 hngerviti neibgenResvand tbic ao SkglRbdeGr,
identity of 98.95 %for the Vregion, 72.72 %for_the D region and 98.11 %
for the J regal_ Fg?ﬁ@@?ﬁsvvéﬁfrﬁ,sefh%eﬁrbﬁﬁfn pff%f@lﬁ_t%fﬁlw.ﬁlaﬁeai%&ﬁﬂaw%ms
obt ai ned i denpii¥, Ellery wibagubeen.de ol ded digidi ihaetd ywouse/ e 2223GovH
sequences to took for human honol ogi es. These alignnments are
represent ed iffMErUiceseiBEAdiigE redgEnagesmdict-3o BR&BY SishasDageatiaadros2e f or
the J gene. i t-he, nucheotd di g f I ith
human ger ni | %%%%%Q%P&al e il?%gé\/? eflrC cgﬂ’!tjge)mlélgentl ﬁ@%hag&%%gt% gﬁ‘u%n%lxplcl:aéér?di dat e
for the CDR gread tthamginctlrecdhonamglfe rnihelge mesidics piraginng. sl best furtdent ity

with the 223C4 VH has, heen sear To this .end. th ucl eatidi c _seguence
of 52501 vt RaL T R ERBERRE AR O prlsh B S RO BHE R kR R e o
of the | MGT dadtabasewadRUwiRPBGRA «2h02p. | GHD1- 26*01 and 1 GHJ6*01 germniine

genes with a sequence identity of 76.38 % fok; the V region, 75.00 % for the
D region and 77. 4%”%@8?“”’?& 33*“?%@16?1‘%“% e¥p ctI]t'@glpy,(Spﬁ‘gb% BEEW i @qofi ed.

The germ i ne (@@nB§) hGEdVAIM2L08midWiliAD.-Me €% RABasARd ih G B0 et QF e
regi on have thus been sel ected as receiving hunan sequences for thé nurine
223C4 VHlCDRsoncentrations of the anti-c-Met monoclonal antibodies 11E1, 224G11, 223C4, 227H1

or HGF {R&D Systerns) ranging from 0.1 pM to ! uM 1n PBS pH 7.4. The plates were

incubated at room temperature for 6 h, then counted on a Packard Top Count Microplate

Scintillation Counter. Non specific binding was determined in the presence of 1 uM of

HGF. The monoclonal antibody 9G4, which is not directed at c-Met but specifically

20 recognizes an £. coll protein, was used as mouse IgG1 isotype control,

Percent of total specific ['*°1]-HGF binding was plotted as a function of ligand
concentration on sernilog graphs. Concentrations of the various inhibitors required to
inhibit the radioligand binding by 50 % (ICss) were determined graphically from the
sigmoid competition curves obtained (Figures 7A and 7B).

25 As expected, non radiolabeled HGF was able to fully displace [**I-HGF
binding to immobilized ¢-Met, whereas the control antibody 9G4 did not show any
HGF blocking activity (Figures 7A and 7B). Monoclonal anti-c-Met antibodics 11E1,
224G11, 223C4 and 227H1 were able to inhibit [’ II-HGF binding to immobilized c-
Met, with ICso values of 20 nM, 3 oM, 2.7 nM and 5.8 nM, respectively. The ICsy
30 values determined for antibodies 224G11, 223C4 and 227H] were comparable to the
1Csp value determined for non radiolabeled HGF, which was comprised between 3 and

5 nM, whereas antibody 11E1 exhibited a higher 1Csy value.



25Al i gnments are represented in Figures 33A for the V region, 33B for~the D
region and 33C for the J region. For optim sation of the selection,
the man skilled in the art could al so make alignnents between the proteic
sequenceswioo@r@enzt o help himin the choi ce. Humani zegjvansisaref 223C4 VH
30The followi ng steps in the humani zation process consist in |linking the

sel ected gernminc genes sequences | GHV1-2*02 and | GHJ6*01 and al so the
CDR, s of the rnurine 223C4 VH to the frab®works of these gerniine genes
sequences. 71 At this stage of the process, a nolecul ar nodel of the
223CA marine Fv domains could be devel oped and useful in the choice of the
muri ne residues t &xpapiotidapibiépnaddntasionyi anti-oVis aptibedies mai nt enance of

the three dimensi qudlvafbiUGt Hiftifthe E&sci PSS  Qict! ibdies Y 1 wtg loRd! ng

site and functi on. re particu , resi e event ual ted
have been |d@nﬂm&;éd49kn1a“&mrwaméUephenmsidhasbﬁnﬂdﬂhéﬁo€mm¥W1 amm@lﬁnchors

or structure.wl| ste Such residues,.are. i dues 40 (H.D),, 45 (AS),
S5 (wDy. 66 Py SHiTEy (g AP ASRETRRLE GRS B tPel P dsteen

a’ seco
t o sol vans, mil-ﬁlniﬁSHcS]JGiﬂﬁ'Q hatls waye dtaval y@hbmemg@mrﬁinmmg tht dvagibs asdae
tested. Thes rer and 80

) id )
Then, in at k?HSQ?E%Of%@?ﬁﬁﬁé@@ﬁ%ﬁ&@@é@Ck%m%%wé o ?bﬁﬁ%?%%ﬁg&BP»erﬁang)
domai n coul d g s o obeME-At e Gn tﬁ'éhﬁﬁ)% Alef dfee%[bm@a%nb%r(éyoﬁ)the %@mﬁéﬂwma&% (SIP)

and 46 (WH). O course, the above nentioned residus to tested are
not I|nltateéﬁbﬂtWﬁ®§¥‘%@mébﬁﬁﬁﬁéb@HfESb%ﬁﬁﬁéﬂéﬁ%:ﬁpbﬁQW@PV@ﬁﬁi%WBﬁN)the

hel f | |

el of 2 ) el cpumelecy e, kel ot a5 b | egl i Cenhe.
(RK), 490(QAfBed \Elﬁl @Midr) groﬁ’& (nadiNn, catRaifiQ) %)00 ﬁﬁm( RE K GF6or( With) grow@
(ML), 82 (T/K (SR

S eh ot at s it ehE s sPEmbEh Rete R R st Rl o lB g e B et

20Al | the abaw®.menhé eneds mnrt aicmmsﬁ.lmlaﬁ ctiesthedrentadhied icludpby si@fac@ o€ afedi ng
vari ous conbinati ons gure 34 represegts t he humani zed 223C4 VH
with above metif Hﬁ"é’oﬁeﬁﬂi’ é‘?t“il%’ﬁé Wdﬁheaa?wn sgahter't Bt mMgEch e o s Each

proposed nut kRN Iee LS RNYSted the Gﬁﬂ\lﬁn@t}w\é{ve%fﬁﬁﬁﬂw%éﬁt h QD cMntdy De
done. 25 Exanpl e "15: Anti-tunor activit % of the murine 224Gl1 Al Ab

al one or léontwmed Hpeksere whdmdidiapkpdlithias | Al gasidbions (e destachies
est abl i shed X6H f.aft NC -11441 tunor nodel Successful chenotherapeutic

approaches depend 1n part on the cellular response
As expected HGF induced a significant invasion of tumor cells comparable to

the one observed with 10 % FCS introduced as a positive control (Figure 8). The murine
IgG1 9G4 introduced as an isotype confrol is without significant effect on basal or
20 HGF-induced invasion when compared to cells plated without IgG. No agonist effect
was noticed with 11E1, 224G11, 223C4 and 227H1 when added alone and a significant

and comparable inhibition of the HGF-induced invasion was observed with the 3 Mabs.

Example 6: Inhibition of wound healing by anti-c-Met antibodies
Z25 HGF stimulates motility. To determine whether the anti-HGF antibodies were
able to inhibit migration, NCI-H441 celis were grown to high density and a gap was
mtroduced 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
30 experiments were performed. After an overnight mcubation, celis were visualized with
an Axio Vision Camera (objective x4),

HGF induced a significant migration resulting in 2 complete closure of the gad



30 to apoptotic inducers and the bal ance between pro- and anti-apoptotic
pat hways within the cell. The protective effect of the activated c-Met on
cell survival has been docunented. It nmainly results froman increase
expr essi oRgQhestchgzaNt i - apoptotic Bcl-xI 72 and Bcl- 2 yeiraireiedn@s@
consequence of P13-K-nedi ated signaling which in turn inhibit

m t ochondri al - dependent apoptosis (caspase 9). Indeed, it is conceivable
that the HGF/ c-Met systemwith its nmarked regul atory effect on apoptotic
process can al so influence the chenosensitivity of cancer cells. This
hypot hesis as been tested with 5 Navel bi neg, a marketed chenot herapeutic
agent used f oiithirupry eighic Bigue dat FemPG{ Aapleernetle@l .usedCed e ReyporrosiroHenat ol .
2001, 40: 251- t g 6 I

xenogr af t NCI@% %E%% it %felm%agoﬁs%ae segigfl ﬁ%gg%getﬁfe%?‘ga\ﬁ %Egsrl"{?d Egscrl bed
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in PBS to 7 W@Qk%coi\/ﬁlxb&f\/l@ls hHEE 2068 oHDr Rcdayddafiber aﬁd@é}@% abizony 15
tunors were nmeasured and aninmals Wwere divided into 4 groups of 6 mice with
conpar abl e t GRBEOM;t FeprenneeoidEE treated i.p. with a loading dose of 2 ng
of 224011/ nouse and then twi ce a week, for 43 days, with 1 ng of

anti body/ nrouse. The 904 MAb was used as an isotypc control. Navel bi net was
gi ven bylD. p. i nj &sbmphs/: &amrdmm of 8 ng/kg on days 5, 12, 19 20

post-cell 1injectiaqp. nbi ned e h 224011 a

ot cel | 1 ect! ap.scFpn combined Lol BRY. LN PAFA2I0NT, 30 ot v
experience theDMmrﬂaﬂumi% MEY &1duseshn &ir Mheiufs 1eRirk a@dmdgaetgebdrffwmé ofol une
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benefit of conbining both therapy was observed wth conplete tunor

regressi dhs cpdieryedishaly. Bagutesied cendviarewa tediag 263, rifhaping 3 GrdeSoRent

i nhi bitors and anai addition to its direct role in the

regul ation o?g% varlggfé;g I%tr}l}l%%r cell Functions, 30 activation of c-net has
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by HGF/ c=Ret gﬁé@%@e%oﬂ}éhﬁfﬁ%cﬂ flepednd go ﬁ@%lﬂ 9y <ffRctors hopTived POfn 6PS 3

capillary en@@&é&%{t@'ﬂdw ﬂenl(})&)t‘NQ a%&%egecwlwa‘%tob@éwed YRRl fIBNtEM to
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experinents, 7500 HUVEC were plated in each weII of a 96 wel |l plate
previ ous coated with | nin s rown 24 hours of EMB-2 assay O
D O o e ki LS i oL Of B 2 2o
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After 24 additional hours,.cells were pulsed with 5 ti G, of [314]
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e

irrelevant antibody used as ‘an I(? i sotypc control. sul ts expr essed
as raw dat a ineubitignr eclevate pisased Arrauchiarmatios wiryseltt BebhHORd eondition tverst

i nducer H I i sence of HCE did
not di sp?gy %}Egaaggﬁ{lrg%g%%?%f g@\@/& "ggﬁr%?{{ts;@&r%%dﬁg%g\/\hat ever the tested
dose. | n presenceAdflitibioef FGH msnatd € sigasieard e HE@n wibaivrbiatioo (Figas 1dbser ved
fzg(r)ogOtcg| |1;'E g‘g%tél%zo g%%% ma‘bc?w%ﬁgeﬁéo{sot%eatgn toli %rcls (\)?\ItheHLlﬂg\/ltEfcct ncbtgez‘ agnrgai)trl on,



antibodies to be tested were plated in 48-well| plates coated with matrigel.
Then HOE 50 ng/m was added and pl ates were incubated at 37C. Medi um was
then harvested and 5 ttM CMFDA was added for 15 m n before m croscopic
observat i ap.2ofasuzts shown in figure 37 denonstrate thatypmssexpect ed HOE
i nduces a 25 significant tube foimtion. The 904 anti body introduced as an
| gGlL i sotype control was w thout any effect on HOE-i nduced tube formation
whereas both 11E1 and 224011 inhibit drafmtically tube formation.

Exanpl e 17: Humani zati on process by CDR-grafting of the antibody 11E1 301 -
Humani zation of the light chain variable domain Conparison of the

nucl eoti di ¢ gepuemeeoTiGE has epeated/the DS rntbedyrigspiperdnt sigeificygDagonist effect

2009/ 007427P P20081 nelimanary p,,.- :

nucl eoti dic %Eeaﬁge&o% %?[ﬁté@yl%éidﬁ%m%@grggdng\ggléﬁ%%{%éﬁﬁr Wﬁél}g%%'nwpne
genes sequencesnigardffeof whhebdeMat vadt alibis @284 apd L24G 0t sdtieth @Bt rahd a full

Mirine | GKV4-7901 angd. 10104701 germ i e W |t sequence | ity of
98.58 % for t‘ﬁa%’% ?%r?vaﬁn%“@??‘?fe Wo‘tpg’Pg‘t ﬂ@sl\]m’rde&%ﬁ,mﬂ’é‘“s’ﬁ%c&qf&g@%/y‘&have
been identi f ipedial Regandichg itlisitebtal dadrvedemtitayn24C 1h@s. been decided to

directly use the 11E1 VL sequences to | ook for human honol ogi es. These
alignnents are represented in Figures 38A for the V gene and 38B for the J

gene. Conparison @fxaﬁ,Ppeg?%h@Iqﬁ{; frmagigguence of the 11E1 VL with hunman
gennl i ne genes n order to identify the best human candi date for the

CDR grafting, theThgrHenatgéhembiliie ofamec-dictphidpidivy (¢ mdibyes vitiodempl £pvili.t h t he
11E1 VL has . T0 Lhi nd, (18 ti.di 11E1 VL
has been ali gﬁg(%] O\%&?%&{%ﬁg) %nu%ﬁ%l‘t?)g%ﬁug i He%%@é@%@%ﬁ%ﬁ@g‘g%g%@ﬁc t'he

| MGT dat abasélTB-14) sphktwihnwdrEi@eBr7E0 2" AR drdvaGKW8 B-rifddlayni tvarcadcsefiee nah

identity for both ine genes of 69.86 %for the V region ha n

i dentified. |‘¢Wgﬁgg H ““‘@lé‘?eﬁg‘?%emﬁ’encé”qpie%%ng) ?Uﬁtufehén{?mgﬁgase as
an "ORE" whi glippi@adhtddhatth tihios 9B $eREsidh aerdeemkidomn thobMatiiessup@R iggnone
but may present sone reconbi nati on 20 problens | ea |n%lto non functi onal

| GKV3- 7+ 02 dériierlisaf sud baHpmpdupiaes mipEMAR % bk robbitgel aflicsiengene
was sel ected LW eaql f ?Hgy@j ) Q{Zpﬁg
For the J regtﬁgr??ﬁ%%temﬁgg% B%gg%hgﬁje})[%%%gdgg?g "{%glsf"? rst o%t?%lé%éth\%otlh uﬁan,

t he hunahSl GRIIgE G redroviemyeratise gifenplates demt iingubeted 718488 s@sdaBUtcelh dultgher
nunber of 25 I identid-cal 3 | de ter,.amn i.d
fitting has t%gg&nﬁ g&%%yﬁn St%er& dga ﬁg}hugrrg% Sﬁ#%%%ﬁhﬁurﬁ%fﬁ? Ef,p g&b‘g‘% r Iﬁ@l’oﬁg%gene
(sequence i déit npimliptvertbadd8d Uter Thus 7 tdhes $fE0REHAR cig@rariHGIe (4Pene/ M Svas

BRI S M AT INE T AL METAR I A
J 30regi on Fahe®piphBios@tlzr@nth Ofad RnEEkecl aRaskig WBMr&Kbf Isprldigs akfpgcoul d
al so makg G automeasure module of axiovision software. Area was expressed in um?. 8-16 spheroids
were evaluated for each condition.

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 1s without effect on spheroid growth, 11E1 and 223C4 reduced significantly
25 spheroid growth both in presence and in absence of HGF. No effect was observed with

the 5D35 Fab fragment.

Exampile 10: In vivo activity of anti-c-Met Mabs in the US7TMG xenograft

model
30 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. UR7-MQG, a glioblastoma cell line, expressing c-Met and autocrine



al i gnnments between the proteic sequences in order to help hi n the choice.
75 Humani zed version of 11E1 VL The followi ng steps in the

humani zati on process consist in linking the selected germine genes
sequenceswlg3tiadasA501 and 1GKJ4*02 and al so the CDRs ofc~ff@oikéns 11E1 VL
to the frameworks of these gernline genes sequences. 5As depicted in Figure
40, the bol ded residues in the 11E1 VL sequence corresponds to the thirty
am no acids that were found different beféween 11E1 VL domain and the

sel ected human frameworks (Human FR, i.e. 1 GKV3D- 7*01 and |1 GKJ4*02).
Regarding to several criteriae such as their known participation in VH VL
interface, ircankd dieanditHel.neyaprselegteDRr sier wiet usvaluatibns. dficnowaci thictass
changes bet i i dues, ..l o i zation of.the residue in
tho 9 str uorir A P BR A8 BT SO Thet: SR, ashP 58 &8 s By S ent s
resi dues havendaegnble ¢eptaximadyto0 benevanhalakkye divtiat @th gribese o mite wimst

i nportant defined residues and nutations into.their hu count erparts

bei ng murine Cfﬁmlarﬁ{)lg%%%sﬁfel\ﬁngVfﬁmﬁk‘%e gv ’fmithﬁt%gfléo n%nei‘%aqt‘fjff)@?fg.be'rhese
ranked one r esitdudse afie whevblidwedHog teabddvamnadeshrifesidir st ind iyl 1EL
HZVL sequence where they renained nurine. O course, the above

ment i oned r estdseShingen el yret wumag &ap seloplpiel thydthp fermmia tn KR)/6 ohdémdlr Ed as
preferential Jx @Eh&@%; Wth the help of a nolecular nodel, other mutations
could be identified. " Can be 20 nentioned the follow ng ranked two

resi dues, i.e. redhduesli2dbthBeRwerSRinfiMilzed 16Fidukd T} ané defhbhdRpted 8bat (28/ D) ,

95 (QE). 99 .(AF) .or .121 D%n. n _which.nutatjon I(g aus be envi saged
in anot her prtée%wedr%né1 odiFHBE ?bﬁE{eﬁ .1808‘11%' o C)‘Voc%“ﬂ?’g’e?fspﬁzh{g 01 S'ﬁg’ﬁt‘isﬁrﬁ) &
resi dues 100 heueaehizuatillGrt s ieiboay AgGof inl jaftlt £ dedbhstiiss thad erccdRsi-gemed as
preferential nutatjons, In. naglt her gr eferred enbodi nent, all 25the ei ghteen
ot hers ranked™PHPERIUPR & SBeddcalFiriget et BRFraNet ars madeistiomni no aci ds coul d
be reconsi dered. Al the above nentioned nutations will be tested
i ndividual l'y or according various conbinations. ) Fi gure 40
represents the i npxamphtdd Invivgracdeidy oflati-sMetiMfbsdbdbe NSOkt xeneglaft
mutations clegfly identified. The nunber under each proposed nmutation
corresponds to the rank at which said nutation will be done. WO
2009/ 007427PCT/ EP20D8143590261vE6 fibT papHlarminhg atdnomrahomhexhessey highadvals _
vari a.bl € dormelf 0 Me \ a%%%ﬁl%r?sr%ra%tq Cgtt};%tu?ilxjfg %}ﬁ%%}fn(gr!vi%tigne 01 cgp/lcete R‘H& the 11EL VH with
in urine germine
To determine whether this cell line expresses high levels of c-Met and is able to
produce HGF, both quantitative RT-PCRs and FACS or ELISA (Quantikine HGF;
R&D systems) were performed. For quantitative RT-PCRs, total HGF or cMet
20 tiranscript expression levels in cell lines were assessed by quantitative PCR using
standard TagMan™ technique. HGF or c-Met transcript levels were normalized to the
housckeeping gene Ribosomal protein, large, PO (RPLO) and results were expressed as
normalized expression values (2-ddCT method).
The primer/probe sets for RPLO were forward, 5’-gaaactctgeatictegetteetg-3’
25 (SEQID No. 47); reverse, 5’-aggactcgtitgtaccegtiga-3’ (SEQ ID No. 48); and probe, 5°-
(FAM)-tgcagattggctacccaactgtigea-(TAMRA)-3" (SEQ ID No. 49). The primer/probe
sets for HGF were forward, 5’-aacastgectetggttoe-3’ (SEQ ID No. 50);
reverse, J'-Cttgtagetgegtectttac-3° (SEQ 1D No. 51); and probe, 5'-(FAM)-
cettcaatageatgteaagtggagiga-(TAMRALY-3" (SEQ 1D No. 52). The primer/probe sets
30 for cMet were forward, 5’-cattanaggagacctcaccatagetaat-3° (SEQ ID No. 53);
reverse, 3'-cctgatcgagaaaccacaacct-3° (SEQ ID No. 54); and probe, 5’ -(FAM)-
catgaagegaccctetgatgtecca-(TAMRA)-3" (SEQ 1D No. 55). The thermocycling protocol



genes As a prelimnary step, the nuc eotidic sequence of the 11E1l
VH was conpared 5to the nurine gernline genes sequences part of the | MaT
dat abase (M Murine 1GHV1-7*01, |1GHD4-1*01 and |1 GHI3*01 gernii ne

genes W t{yoxpeamugnce identity of 94.10 % for the V reg@fmoiasénis % for the
D region and 100 % for the J region, respectively, have been identified.

Regardi ng the obtained identity, it has 10been decided to directly use the
11E1 VH sequences to | ook for human honobogi es. These alignnments are
represented in Figures 41A for the V gene, 41B for the D gene and 41C for
the J gene. Conparison of the nucleotidic sequence of the 11E1 VII with
human germ  Icpasigehelsmaltisg gt §¢ e fortZomimdeaitant y 5t G doth Es mithiera o loandibdale f or

the CDR graft] ‘ N i N8 i.spl aying the best identity with
the 11E1 VH ﬁggg%aettegﬁ%sg)gggﬁg%s&%dd{% g%%ﬁld@int%%é nucl eoti di ¢ sequence of
11E1 VH has been &lo giRédh viert RiGtheahuomn geNAGliHie ] géimse $equeh ¢S pandt of
the | MGT dat se.. For i m ign.of the selectjon, align t ween
the proteic 262 GahE ey %g&tés‘ ﬁ%é\zé#}g%}eé’ﬂ%?ﬁmf%‘?& ﬁ’ét ef %%@8&?3@@ 0% These
two conpl enentiablystomt keldsint edowo o he dudenbd tiicahd ar OEF! wWes POSSIdLEs »

recei ving human V sequences _for the nmurine 11E1 VH CDRs. Nucleotidic,

al i gnment gi O HE® e iR rmysethierich e enicapt iclaosHE enREA Bentity
of 75.69 % wheyens MOl 91 BGFIMIRHM ciugs dhedulan. LML A0 P Lisgaual i ne
gene with a sequence identity of 71.10 % It is worthnoting that the
D region striceky yBpél angditatset B@R@B andgiF oS ringlbigs VFigdomai v e 158
the ol osest KonariadeRa AREHe@R Sl priF I8 ik B RRLaRetca SRR OF
for honpli6gi ekatfios extphasidn megidomatied!ytiogiteh éhah dendne fobsatdddior OF7-MIE cdilsnian

| GHJ4*03 gernjine gene wt e ce identi f 80.85 cY0 30Logking to
the overalt Srsaripes e MEEIGHINDES b MEkbied o bt TeasitoLa guet o
geni | i ne geneogidr hmn&mzm%éa’w& J n@ehbdrine cgpneuthareactibaisd bgemsalieet ed as
recei ving human sequences tor the nmurine 11E1 VI

H CDRs. WO
2009/ 007427 PETPEPSORRLeB Y 61 G iggnd g idish s ligped-péppmdan damerization ofireg 42A

for the V regicanrand \4eRefiRhod'r tle H&PQpRssibhBBRL 2&EpYer sion of 11E1 VI |
The followi ng steps in the humani zati on Erocess consist in linking the

sel ect ed18ger m i ndhgenelsatgeooie aees naCHvIibaBes0on did int BRI 4203itand thissont he
CDRs of the autocrine cell line could give some insights about their potency to impact on c-met
dimerization.
Figure 16 dernonstrates that 224G11, 11E1 and 227H]1 inhibited significantly in
vivo growth of NCI-H441 suggesting that in addition to ligand dependent inhibition,
20  these antibodies able to inhibit dimerization are also able fo target a ligand-independent
inhibition of c-met. As mentioned above m the specification, with that last property,
22411, 11E1 and 227H]1 are shown to be different from the 5D35 one armed (OA-5D3)
anti-c-Met antibody.

25 Example 12: Humanization process by CDR-grafting of the antibody
224G11
I - Humanization of the light chain variable domain
Comparison of the nucleotidic sequence of the 224GI11VL with murine germline
genes
30 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:/Aimet cines ).




murine 11E1 VH to the frameworks of these getmine genes sequences. -
As depicted in Figure 43, the bolded residues in the 11E1 VH sequence
corresponds to the twenty-six am no acids that were found different between
11E1 VH degedey@andst he sel ect ed human framewor ks ( Humesttdodsa8sez2e

| GHV1- 46*01 and 101 GHI4*03). Regarding to several criteriae such as
their known participation in VHVL interface, in antigen binding or in CDR
structure, the amino acid class changes between nurine and hunman residues,
| ocal i zation of the residue in the 3D structure of the variable domain,
five out of the twenty-six differents residues have been identified to be
1 5 eventual |y nutaEed IGKYSsE 0f jape Iabdd™ 0] pporiingriengtefihe sequessie ddmétyaid
mutations in t hei reSo el j A4Q... 1 ( , Y55
Mo 1. D66 1ate & et nrort e e e T, MR REE, MATRAL oo
are shown i ninglire RB&aasnbdlededainesiidtuety, iinbhisheech 1dELIdeZ Vi drdiire nee theher e
they renaine ipe. X course, -the above nmentioned residues to be tested
are not |im ggga%bﬁﬁ%%‘?mﬁsegéo%c%)hg}l Eénr}go (éks)cibsr‘eferenti al nutations.

Wth the hel p of &hawldighhats modgiresenkhar Figutal 7o thovl gnbend tenfor theed.
Can be nentioned the foll ow ng ranked two residues, i.e. residues 53 (FM,
71 (L/F), 768§, 78 (L/M and 87 (A/V) on which nutations could al so be
envi saged i n anot kel RFiehel R0 T lerc25@he SOMISET ihenaARR\RmBRt | oned
residues to be eventually tested are not limted but nust be considered as
preferential &ft’ati ons. I n another preferred enbodi nent, all the sixteen
ot hers ranked thr | : @g)en% - S L f - amgh, ids
coul d be reconsi dglf(e)ﬁﬁﬂodﬁ%ifﬁ Sf Hﬁ%m%@gb\égégé%ﬁ%%%%ﬂﬁlaﬁ%ﬁ%ﬁ%ﬁ | be
t est ed i adi vigiualideycepe dopbpmdithgbS0wdniigusitlc Orbi2d&t i ¥hdas been seafhglirle 43

represents the il ement ed.. hunmani zed VH, W t h.above nt.i.oned nutations
Choarty i dentir il GrrR<ider COKEET obaate b apba B G e it
2009/ 007427 P idR200284 08965205 A riad kiiccBPGN dstabie L e opaiicaddn whthe bel&aibgl
mutation will be done. Exapple 18: Effect of purified bs on c-net
phosphor yl at PR e REMEINE M SProfeifeseaqnge VI F "E‘H? FO-S&?%?O%B%T%@H@O%E&
phosphoryl ati on was assessed 5 w th dosed supernatants from each hybri dona

to be evaluated. The test has been perforned again with purified 11E1 and
224011 Mabs that H&v® Beeprrevaneprednahedreledde the fdmaficawncenticardsohicof 30

ug/ mi (200 n%ceWingaﬂ:Lhngan]d\QCg%m%?&g ‘?orftﬁcpmuggcg%@JE}WI?’%D%%E%@&%%&HQ%Q@%”M In

order to determne’t each anti he protoc used 1's the sane
as the one descsitheduinm éXANPHE*Bl cdmiResyght svithf a 3equatiepenttEntof EXPEr ferent s
purif.ied 11El and

224001 o apl Sy o HEBn LT Gl wiient e qC i ane ot o2 ABHS el b
respectivel y s8heandid#fitYo o6t HyRNitstordbbtgithitrin poteseRe.ehofwdiaosestAgrmelieect ed
oD Wb Lt odlced a2 80, 29T SL BOSLA! Ne CoDLEg) shoved . shanifLoar (5¢
(39 %9 in 15peRsencedf WGE anRegandiinIGKe3EGE01 calethdddians ichouh < LEL and
224011 had For the J region, the best homology score was first obtained with human the
human IGKJ3*01 showing a segquence identity of 80 %. But a higher number of
consecutive identical nucleotides and a better amino acid fitting has been found in the
2%  alignment with human IGKJ4*02 germiine gene (sequence identity of 77.14 %). Thus
the IGKJ4*02 germline gene was selected as recetving human J region for the murine
11E1 VL CDRs.
Alignments are represented in Figures 18A for the V region and 18B for the J
Tegion.
30
Humanized version of 224G11 VL

Given the possibility of two receiving human V regions for the murine 224G11



nanonol ar | C50s. Exanpl e 19: In vivo conbination of 224Gl1 and

Navet hi ne(r) on NCI-H441 xenograft nodel 20NCI-H441 cells from ATCC were
routinely cultured in RPM 1640 medium 10 % FCS, 1 cYo L-dutamne. Cells
wer e spliwotadaes before engraftment being in exponettiehoeghsases of
gromh. Ten mllion NCI-H441 cells were engrafted to Athym c nude m ce.
Five days after inplantation, tunors were neasurable and aninmals were

di vi ded into groups of 6 mice with conpaf@ble tunor size. Mce were treated
i.p. either 25 with a |oading dose of 2 ng of 224611 Mab /nouse and then

twice a week with 1 ng of antibody/ noyse til Day 38 or_.wth 3 injections
of Navel bi net": EDRS G, hl@i@jzeatV?@%ﬁﬁPE&!e Rt r‘gfl&?ra% “é@rﬁe_ri{g%“t”@f“‘éd_ i t h
the conbine trgabiERPonaS «aliSifal Hal 68 hunavehibbel it Va8 EIR PYenkthP-

i njections. Tunor volunme was neasured twi ce a week and cal cul ated by the

formul a. R 6 HENdEHIX the sreendevifen lpmecrdrdaR b fngd (GleY gHiewer e 30
moni tored every day QY@VBH@%IE{?&%@%H?JQ' VelRihnebrddgabrent . Statistical

anal ysis was performed at each neasured time using either a t-test or a
Mann- VWi t hey t est Tht foliohing gxpeanitimemaniiagonpercageohuston nbing e efecsiingl e

nodal ity treated.groups is red by «n?9 72..%. .46, % and 99. 8 % for 224011,
Navel bi nek aﬁﬁ%@eg%g%éwuin%§j§%%3f ngB &WV&@]’%@ a5y 441 tﬁ%?“t‘){gﬁ t;fhe
injection. Atmgaay 244G11 We 6 orliianedotiBeir apye taplioy gehesbgoidcecant |y tunor
growt h conmpared tao single therapy treat t D3. 041 caonpared to

Navel bi nek al one éﬁ@%féﬁfolﬁggﬁmg&%ﬁ%gﬁgeé?%%f&s B Gre R b3 AAE out
of 6 m ce 5bebRgpwhd B thefDS e lafidd&i&OmR Red bher &PYr-af BuRcaReEsdis are
represented in figure 45. These results were confirnmed 50 days after

the end éf tréatmapinsindiBg it burgg Grwewerke éHpseeifti hy eV Tohtinad

treatment renginedpfree of tunors. 10Exanple 20: In vivo conbination of
224011 and Doxorubi Ci ne on NCl - H441 xenograft nodel NCl - H441 cell s
from ATCC wer e roleiarding toudeversledrieniadRPME 4640 imidivanpartiCip®@deCs. VH/VL

L-Jutam ne. .Cells were spl.it. two efore engraftnent being.in

exponent 1 ol dedi ol Pl nt iR SRR o AR e T e P B ma o
Athym c 15 mugienmndehuntinyesdays iedatiefioh ngfl aptatienin thenid Stvwene geasur abl e
and ani mals were divided into ups of 6 nmigce with copparabl e tupor size.
M ce ver 01 r SATOU fomgam gihyag gt o ‘gﬁ e e el _ezcs&%u@%% sgn mgﬁm o

Mab/ mouse anGeth@fiudi i @ aRd WaRke Whdelndst WlpQtanB AR s RBUSRI AlitalbdsNnd

i njections of Doxorubicin (D5, D12. D19, D26) at A third group

. . . . > o/ kg. |
adni ni st er ed Uit pgcogpaBRrHebRempiahMIRasio Anggn Lngg‘&éé‘él:"i peeriupiedin 20
was given by is.. iRi.ecti.olf ! l: , _ ed tWw weelk-,and
cal cul ated bQ{ h? ﬁeﬂa?%cl%rm ngﬁ%c H@F%ﬁgﬁg @“@ﬁ%ﬁ@;ﬁﬂg%&‘&%ﬁgn g}rlu mal ,ﬁ
wei ght s wer e HON it sxqechce wley tikyyrermvieed tiwenger i od of Doxorubicin treat nent.
Statistical analysis was perforned.at  each. sured tinme usi. ither a
Ui test of Ja Nann: oHiehay Bobp™ BRIk Far e BT R B EE et ment
di spl ayed si gohfideeainds paattientidl ptati@gd.i vity conpared to 25the control group
(/.),0.002 fromD .1 to D39). Results are represented jn figure 46.
Conbi ned treat ment é}éﬂﬁhal@ﬁéﬁ& %WL,% g B B AR ARbIL be RS G
activity compangenddansfomehaeradabidy rés'icﬁt@n% menksibekweenpPlolpatdsPa9R),

indicating that there is a benefit to conbi ne Doxorubicin to an anti-c-Met

treat ment. 30BxErpl &3 F15) 4nd RV F ) @ariielariusnont copludsebeamysprrdan ax@heron

NC1- H441 en?}gﬁrf%;gd Jmodal NCl - H441 cell's from ATCC were routinely cul tured
medi um

in RPM 1640
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 sixtcen others ranked three residues among the twenty-five different amino acids
could be reconsidered.
30 All the above mentioned mutations will be tested individuzlly or according
various combinations.

Figure 19A represents the implemented IGKV3-11*01 based humanized



80 10 % FCS, | % L-Autamne. Cells-were split two days before engraftnent
being in exponential phase of growh. Nine mllion NO H441 cells were
engrafted to Athym c nude mce. Five days after inplantation, tunors were
measur ablwoamd/eanemal s were divided into groups of 6 mCTEPMs/hsIeBNpar abl e
tunor size. Mce were treated i.p. either wwth a | oading dose of 2 ng of
224011 Mab/rnmouse and then twice a week with 1 ng of anti body/nouse or with
4 injections of Docetaxel (D5. D12. D19,60D26) at 7.5 ng/kg. A third group
adm nistered with the conbine treatnment was al so i ncluded. Docetaxel was

given by i.p..inQj ians. Tunor .vol ume was neasur ,.ce a week and

Oal Ul at ed” by HRH T bt o EREioRed BHGEATSE B el RO BRa e

wei ght's wer e pflpidiGhashi MY spbnd to daYraQYarwiifitsaREhhetohilDRe@bhaxel _
treatnent. Statistical analﬁﬁa s was perforned at each neasured tinme using
either a t-test obf) al{NaKir (i basedhunggized pesengif Age! 't Yer api es and conbi ned

treatment displayed: &gkl el A0 furkdiRiio 2 pidud ok EQTPAREH, iR Lhecgont rol
group (p.c.0.002 fromDI| to'D35). Results are represented 1h figure 47.

Conbi ned bregtmBime ganso seipwmies IO W IsighiGREEAE adtdlsa theoUPRyrowhh
activity 15cqnpar in dal J;t reat ne bet ween D18 and D35

i ndicating t hat 't gg%%ﬂi gtégglgrﬁrea ﬂmikg%(f:%]ﬁ%ei %ﬂegng%ec%%éaseeﬁu n’(%)cjsan anti-c- Met
treat ment. AbExanjpted B2 Xigira 19By sheCanitidnatidons afth224Gk] avd. Sgreazel om de

on U87MG xenogr af t del 20U87-MG cel |l s from AT e routinely cultured
"1 DVEM rod GOTeSROn G, (e oG e P SOUR STEHI o0 ey bef or o
engraftnent hei Bgnhil SXpeseatital hpRas Gaslwsf@Wmakirre i IGKem-W87-M9 cel | s
were engrafted to Athym c nude mice. N neteen days after inplantation,
tumors wefe Wek&4i083bl e and animals were divided into groups of 6 mice with
conpar abl e tunor gi ; SWere bl (I it ol (hg dose
of 2 ny of 2246115?"?%“@?1%%2”2%81 cishR \%ﬁ 3ea’§'gth\'}°\gelk%®& t ﬁ‘ﬁfi%ﬁgﬁl ol QOBAVD

ant i body/ nousmeerrcewintahti@ni mjdey son$ T sTuhoe.chomitge a(iDEGss DREgesDBRBYecat 5
mg/ kg. Athi rngarﬁL %R, %qgnnii‘e%itdgéseq C‘Mi%&%()}l ho% & Sllciiltieﬁ: 5 %@tﬁ? U, W (?fl i

i ncl uded. Tenbzol om de was §i Vén %y I".’p. 1 njéctions. Tunor "vol urme was
measur ed tw eeridblov@akaiaducat clthatvest-bywvd di&efeor miithass havdbedn kengfidi X bl dt h X
hei ght and ani mal wei ght re.nmonitored 30 _every. day qver the. period of
Tenbzol ot de SYTEAINEHT S FTeaPPaar™: JRETE SRR SRS L e B i as ur ed
tinme using ehthes ceudiarbL&lbedy AudRnmy Wi kedh 188139 Beth sionglea therapi es
and conbi ned treatnent displayed significant anti-tunor activity 81

conpared to tHe G&oieiornkibs eptuea foom iprasre P8 2s dakist asibivt Hofen ce
wer e eut hani zegf pfy7ethigg engee\gi@@%),}renﬁ%gllﬁﬁin@re represented in figure
48. Conbi ned treatnent also denonstrate a significant anti-tunour
growth activity coiparred thebsingkriomod adsiduys torbedtsmelrsngt PBrited bg0Ruftibom day
22 to da%od'scé%&a%reeda%o?tf&%l § u’ glen(yvere cut hani zed for ethical reasons) for
Tenozol oft de “8h frompdeay G S 3y"53 (last day of treatnent) for 224011.
Taken toget her, tKagehdatia of adicdatibr idedt], dthermutasord cheldétiidentifed divhibae

Tenozol om de to .an tj-c-Met treatnent. Exanple 23; Spherojd.f ion
10As. al r eady TBLERTSRGHOIRELAHIIE N6 FoKgy h%rr}gwﬁﬁé?? (SRR bapeeT TRk ty
of 224011 Mahpd @3 EEPidy WhicH ERHEMTRSuIET AW e BhishgedUBY wMasPher@id
nodel . For that purpose, U87-MG cells grown as a nonol ayer were detached
with trypsi némepfimeand resuspended i nto conplete cell culture nedia.
Spher oi ds-wer e i nifei A ' ' j j.ngl lid-S:.Qf
round bo?fonl 96 Eﬁg?%?gfﬁyﬁkﬁﬁﬁ%ké&kﬁgfﬁﬁgs%f%i?ﬁ%?ﬁﬁgﬁﬁggﬁﬁfﬁ%ﬁ%@?ﬁn to a
substrat um thempftdtcemnsigered py peloatieldnwiatitnspbl yreiEMAciarred S drtvanhell and
air dried at roomte rature. The plates were.incubated under stan d cel
cul tur e condiTs DL OGRS HE Ao SRR EL S BPERT nllRr RS

nonocl onal anbtialbodiresn{dded. i g/ ML) were added after 4 and 10 days of
spheroid culture. Spheroids were kept in culture for. 17.days. Then,.

Shher of d growt h vddl Heritets atrorigsieReitrng sl ot Teriel PeitEI SprerorEg usi ng
aut onreasyre nRGMsecpibim@xbmVvi sion software. Area was expressed in tin2. 8-16
spheroi ds were evaluated for each condition. Spheroid size was nmeasured
before addition ofigf i%tﬁ%@?ﬁ%ﬂl@é@p@@eeﬁﬁ@éGS%)Mcld‘p% Gred draanredet?Hit Lday s

of culture. St ahovel e e [ Wer e

obt ai ned and‘ﬁb‘gﬁh€F%?ﬁgg%ﬁggﬁi?@%ﬁgﬁhgﬁ%géh%%@%%@ezHiéégﬁgrg'%?t?%ﬁ of
ant i bodi es (Figure 49A). As illustrated in figures 49B-49D, isotype
control, 904 did not affected growh of spheroids after 10 or 17 days of
culture. While addition of 5D5 had no nmajor effect on spheroid size,
addition of either 224011 and 11E1 markedly inhibited tunor grow h.
30Exanple 24: in vitro activity of chimeric and humani zed fornms of 224611



in the phospho-c—-Met assay In order to conpare the in vitro efficacy of
murine, chimeric and humani zed 82 fornms in a functional assay, culture
supernatants resulting from 224011 hybri doma, and HEK293 transfected cells
wer e dosewoanddiest ed as described in Exanple 3. Data mumraiizsaedzd n figure
50 showed the expected results for the unpurified nmurin anti body as al ready
described in figure 6B. Both chineric and humani zed unpurified anti bodies
5di spl ayed a conparable activity either fhen added al one (figure 50A) or
when incubated in presence of HG- (figure 50B). Exanpl e 25:

Determ nation of affinity constants (KD) of anti-c-Mt antibodies by

Bi acore anal Y&pgsed mutatiop{@rgsneailsg f%ﬁlﬁvwftvyhi@f saiy iy withmdoggd 224011
anti bodi es was investigated by Bl Acore X using reconbi nant
c-Met-Extra-Cellular Domain (ECD) fused to an human 1gGl Fc domain (R&D
Systens) as anti gén HumghizatioQokinhcavashhintdriabldvismaiic f usi on protei ns and
anti bodi es are bi alent co nds a fra ment 1 nd_ 224011
(MWNV = 50 kDa) mereog herat gp?eynﬁgagfﬁj %%a@gbg puf???Zﬁ]ﬁﬁd‘@%e TS this
assay to avoigdrintzeetaerence with avidity paraneter. For the assay, an

anti-Tag histidine capture anti body was. coated on The
runni ng buffer vvazX I—B@%ﬁn’“f‘lﬁe“ﬁ? o% e BeFoliis %eﬁu"r‘ricgv?% 23‘@2‘ Rf%s
performed at c3dfare®abUutdk emarihetgeldial 2 - EenéddeiHE N2 tRntivgen d%ase

captured on the sensorchlp (around 270 RU), and the antibodies to be tested
were used in / 1 f"'*)analytes The sensorship 2 Owas regenerated using

G ycine. HC pH LaReRE TG RAig-hAt th—I'EZ?V%hleﬁldf apabi ﬂ&&“gﬁes with a

Figure 51 illustrates the princi this an ySi S. e re ting klnetlc
par anet ei§ amsequseTdeTitized! 9217@ P/(eforroﬂld Bwegien. t7éb]0e%zfor Tl dy ragimoi @dt®é.36Hat bot h
11E1 and 224 t bodi e econbi nant  c- Met - Fc f.usion
protein wt hqé‘éthgq rébic’élygﬁpr &Wclyl’ gdsw r%ﬁ%ﬂ%émg C“ﬁ%}nﬁl\}ﬁe féwilé%&eenﬁ%’ Rom X
10-6 [1/ M s] hKoﬁcheIXdB:@dﬁj td Thrvbts] ukdaltic IZM(GEIIJ.MEB seqiMbcdS to look for human

bomologies.

These alignments are represented in Figures 20A for the V gene, 20B for the D

gene and 20C for the J gene.

[0
N

Comparison of the nucleotidic sequence of the 224G 11 VH with human germliine
genes

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

20 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 compiementary methods led to the identification of the same
receiving human IGHVI-2*02 V sequence for the murine 224G11 VH CDRs with a

25  sequence identity of 75.00 % at the nucleotidic level and 64,30 % at the proteic level.

It 1s 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. Analiysis
of the closest human D-genes 18 not usefull in this strategy.

Looking for homologies for the J region led to the identification of the human

30 IGHI4*04 germline gene with 2 sequence identity of 78.72 %.
Human IGHV1-2*02 V germhline gene and human IGHJ4*01 J germline gene

have thus been selected as receiving human sequences for the murine 224G11 VH



11E1 Fab 1.13 0.01 4.68 0.001 4.1 41.4 = 0.5 224611 Fab 2.04 0.01 7.79

0.40 2.5 34.8 1.9 83 Exanple 26: In viva activity of 224Gl1 on
VDA- MB- 231 cells co-inplanted with MRCS cells as hunman HGF source on
At hym ¢ nwaeomiooez7 MDA- MB- 213 and MRCS cel | s fr omdATgesseE®@2dot h

cultured in DVEM nedium 10 % FCS, 1 % L-dutamne. Cells were split two
days before engraftnent 5 being in exponential phase of growth. Five
mllion MDA-MB-231 cells and 500 000 MRC® cells were co-injected s.c. to
At hym ¢ nude mce. Twelve days after inplantation, tunors were neasurable
and animals were divided into groups of 6 mce with conparable tunor size.
M ce were tré&aifsd i.p. either with a | oading dose of 2 ng of 224011

Mab/ mouse and then i Ghs areekesdiddinlei Olea RO/ S IR 10
vol ume was rreasuredltgit%j\n cge 5 Iq< andmca1 culated by theC or rrul2 qf%(r:}%

| ength X wi dtr¢gid0. hei ght Results described in figure 52 showed a
significant differ, 4 rs,growmth of mce treated with 224011
conpared to the one o%”z% veenggnn%rbolzﬂg?gﬁ%p 15Exanpl e 27: Conpl enentary

el ements 6n humanirzatilowief stantin bbdhesar22bh pratadsicoasiet 2 2iEhk tﬁ?em:@amki

procedure - yergh Bl SKLSn. O e, 0 oeLan bod e, er ¢ ger ot
am no aci ds iprRaCh4war VAhb e frameworks of these germline genes sequences.

As depicted in Figure 22, the bolded residues in the 224G11 VH sequence
correspond to the thirty amino acids that were found different between 224G11 VH

10 domain and the selected human frameworks (Human FR, ie. IGHVI-2*02 and
IGHJI4*01).

Regarding to several criteriac such as their known participation in VH/VL
interface, in antigen binding or in CDR structure, the amino acid class changes between
murine and human residues, localization of the residue in the 3D structure of the

15  variable domain, four out of the thirty different residues have been identified to be
eventually mutated. These four most important defined residues and mutations into their
human counterparts being murine D31 into human E, G55 mnto W, V80 into R and K82
mto T. These ranked one residues are shown in Figure 22 as bolded residues in the
224G11 HZVH seguence where they remained murine.

20 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, 1.c. residues 25 (T/A), 48 (E/Q), 49 (S/G),
53 (M), 76 (A/V), 78 (L/M) and 90 (D/E) on which mutations could also be envisaged

25  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, ail
the nineteen others ranked three residues among the thirty different amino acids could
be reconsidered. |

30 All the above mentioned mutations will be tested individually or according
various combinations.

Figure 22 represents the humanized 224G11 VH with above mentioned



20 domai n. The humani zati on process was evaluated in a first attenpt in an
ELI SA- based bi nding assay to reconbi nant Fe-cMet; binding activities the
humani zed anti bodi es bei ng conpared to the reconbi nant chinmeric anti body.
In a secowed mtdm@mpt, anti-cMet humanized anti bodi es wesEr/gvadsuaseg for
their abilities to displace the Fc-cMet binding onto plastic-coated
reconbi nant HG-;, this conpetition assay allowi ng the direct 25conpari son of
murine, chineric and hunmani zed versions 6% the anti-cMet antibodies.

In Figures 53 and 54 are exanplified the typical anti-cMet binding
activities of 227H1, 11El and 224011 nurine nonocl onal anti bodi es.

Fi gure 53 shogatpms icicenpdegiiisse the ppgbergmden ¢aok propesegfmetatianceosgspoudd oi ed
muri ne anti bqgl 10l YUY | .nonocl onal anti-cMet antibodies
di spl ay di ffg&eﬁ‘%%ﬂ%&%ﬁ?ﬁ%ﬁ%@%@%@% ent anti-cMet binding activities.
Fi gure 54 shows the HGF-cMct binding conmpetition activities of purified
murine anti bodi es.. The, c titi.on. assay reveals rel.iab dif.fere

bet ween t hese 84%‘%“‘5)&%\@?% na&'cﬁag 3Ipr3?yﬁs? ﬁ%gﬁ)@{g\ﬁ%‘?‘ﬁ %}%38{'%3%&%%? full
but reliabl e conpétittueizadin afitie/lidho thald EliabRnpelaenal anti body wher eas
murine 224Gl1 and 227HL disp|a iiqilar pattern of cogfetitive activities
with a 1000/ 0 of ME¥PATIFA"SH f}me?yfcﬁ oA Mg rep deenerlt! Bt I gHY HIStSeH ey
concentrati onepkhe 224GL1 nonocl onal antibody 5showing the best 1C50 val ue.
It is worthnoting that the direct binding activities of the nmurine

anti bodi es do not AsefrelEpingyeiqr. hetupigelide wapetst ndiheg 2¢0MPEt ey saanpared
properties.  These_t ayS..Mer €. .t haracteri he,,

reconbi nant é%iﬁ%?igﬁiﬁa ﬁ%ﬁgﬁﬁﬁe%ﬂ§grgﬁg%§&%fqfﬁ% %ﬁr?ﬁcjéﬁ??-c E¥m%

anti bodi é§. Thiyt:hingtemes.frbriefly, anti-cMet 10 variabl e donmins, either

murine or humaniz . I d i A" S. pCONpl us, expressi.on vectors
series and reconbﬁ%gﬁ$%¢§e&7§%§§P?®%g}gﬁ?%%gﬂF§§mW%P@%b§5¥@§§%d3$¥ﬂy

cel I's. Expre$sioonychirttic 6 seper ral amt2d wer® eoncepionategdeandyextensivel y
di al ysed agai.nst. BF%Rand,then dosed %g%,expressed ant i bodi es concentrations
and direct |y ‘FRO8HT oR speeding theopYuagh iRy dnbs- BB didsditngietly v fes .
Both direct bbndi NG, RRskaHGR, bk IGONREh kR asSays were assessed to better
characterize reconbinant chimeric or humani Zed versions. Exanple 27-1:
Hunmani zatPon of 227#E sheaysnteiairepresarica bl Bedomash forrhoVdesne s idefor itley t he
best human cqgg'gate for the CDR grafting, the human 20 gel! dine gene

di splaying th est identity with the 227H1 VH nuri ne sequence has been
searched. Wt h t héohplpsoaforthendcMeidid atakaseq/ haddiH 1 GEHVIH 28020 \begeling | ne
gene and human 1GHI4*01 J gernl i ne gene have thus been sel ected as

recei ving hufh sequences for the nurine 227H1 VH CDRs. Figure 55
represents an ani hoodlet @ iatdtgnnentesofurhdrecaiidhil orRd MDNVBr-gosmitt RmfnW t h
the selected human framework. |In the human FR | ane, only the am no acid
that s ou T FrERe AT FY BinthEess SRR T s U/F o bF FEPht da.
HZ3VH, HZ2VHgRdndZhVHulRBES: GelasPeNd2 1191 Phemsahed; humanized MeLsi ons
of the 227H1 VH domamin with above ("changed in" |ane) mentioned nutations
cl early i dentFfpley comisscausnpematnddre 4eh dprpo disd optimieiionofdby sesponds to
t he rank at i id t1.0n.. 30w ( A fi seri e of
experinents,gggﬁggﬁg%ﬂﬁgﬁhg%%ﬁggﬁgwgﬁgﬁagggggﬁ%méﬁ?Fgﬁk@?ﬁgﬁﬁgﬁkﬁi”
activities of theThiwcerof ¢angtlerhemanimebtodseleditonse afentifientBR Tdiltwoupdssisle VH
domai n 85

receiving human V sequences for the murine 227H1 VL CDRs. Nucleotidic alignment
gives the human IGKV3-11*%0] germline gene with & 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
30 acids m 227HI VL; 6 amino acids in JGKV3-11*01; 12 amino acids in IGKV4-1%01).

For the J region, the best homology score was first obiained with human the

human IGKI3*01 showing a sequence identity of 78.38%. But a higher number of



when expressed in conbination with the 227H chinmeric |ight-chain. Results
obtained fromthe anti-cMet direct binding assay are shown in Figure 56. In
this experinment, no differences in the binding capabilities of the tested
227H1- derwoedeadorgxeri ¢ or partially humani zed reconbi nantr@nisiobads es were
observed. At this point, 26 out of the 32 amno 5 acids that were found

di fferent between the nmurine 227H1 VE1 domain and the sel ected hunman
framewor k have been anal ysed and found n&t relevant for anti-cMet binding
activity of the 227HL humani zed VH dormai n, when conbined with the chineric

light chain. In conjonction with a site-directed nutagenesis analysis of
the |ast six SABFPHES IO editggsdtiden aphe Delyn AN aeihisEE Resrbspbipuaf 1 e 227H1
VH domai n, : UGt &N 4 "eed Gl s VT j

ver si on andwﬁggggﬁﬁfﬁgl%ﬁ?g?g%%%ggi gwﬁéi%?ggg%??%gﬂﬁégﬁﬂﬁ?gfgﬁgggTﬁgn in
Fi gure 57 f ortha KeKdipetrmbinndimrgvassiopicdrid rigsivEigureansBregon fohtheH@Fini ndi ng
conpetition ???¥\HJ@D§§ wor t hnoting that both the reconbinant chineric and
humani zed 227141 vérsions display a better conpetitive activity than the
15par ent ab mur i ne Adighinbelyre representdei dfiglhel B5s forghy ®nregibe axpeBifoemtdl data
obt ai ned regarding the anti-cMet binding properties of the "full-IMsT"
hunani zed 2278°VH domai n, the resulting am no acid sequence depicted in
Figure 59 was sel eghedi-andraobboiatormati c anal ysis was then perforned to
eval uate the " humaness " level of the so-called 227H1-HZ VH 20humani zed
vari abl e domain. Given thqgosspildy o §ve rerivpiceevmpuregon 167 thermauineakdlior ks
sequences 1 0 \UERIR At AR@RE: WS RESH: QTR 2885 NG L AndiMT 6O UegrinGd VER the
humani zati on | evel that we reached éurlng this process, out of the 89

anal ysed1ani nostaefreyondyrip @ potidi gl foo athvmafh Fameworikwite sistionss , CIBR! wegte f ound
reliable wth rd. gl . I I gﬁﬁ% can 25 be found
di fferent, bggﬁg?yggﬂpﬁg?g&gpgﬁgﬁg?gﬁ%ﬁﬁﬂﬁg%%wgﬁgkg§Yrésp@hding human
germ i ne gene, and) ai@KEbMIil dlishayediiunmnped vasicall’ @2 iosVii ons. Based on the

| MGT nunbering system and honol.o nal ysis tools, we first total

nunani z6d an ant] BOCNP PALTRETE Aan HBTEHAR PHEDIg . SO Sy
11E1 nonocl oRgimiaft tded YedumRRiIZa 0N 0 1 -ankiumaou Eet LoD aRE 1Rd Ebheaykechai n
vari able domain In order to identify the best human candi date for the CDR
graf ti ng’>t héwien H B Lde il fame vgeheo diespayiing zemnve ssestcc-dent ity with the
11E1 VH murine sequensgehas Beel searahediaciiithlhe, hel prah t\&es%ql}@ce .

dat abase, human 1GHV1-46*01 V- gefinline gene and hunman 1G4J4*03 J gernline
gene have t hysrrbwendsdelledentyas aneige buiingahuerahowd giféeres defvaren EREI ML ne
11E1 VH CDRs., 5Fi gur e .60 _r.epresen n._am.no .acid align f.t nmyrine
TTEL VH dona STk A A sFRiE BEMT A RS TR R TRina e e
only the am n@ka¢iod).t hat was found different fromthe 11E1 nurine VH donmain

is depicted. HZ VH3, HZ VH2 and HZ VH1 | anes .correspond to inple d
oty ot ver o on kg do PE R P g Ha P A LB PEHARET v Kho)
ment i oned MUtk SinGheadl Hindigentih farer strddhge khOammeaen wund @Eang@%t@éeﬁpos ed
mut ati on corresponds to the rank at which said nutation wll be done.

In a first s&EeondFEm adue, 1oelietrsafube esidisdinaisl 343 stuethe einthe- cMet
bi ndi ng acti itigsasfait he: | &b NUNR B SN ‘ muri ne
VH domai n mhenlexpres%éh F%B@%ﬁg%ﬁg?#g2Haﬁpﬁ%§ﬁgﬁ%%%fggﬁ?%éF%QEF%éﬁ#echain.
Resul t s obt aicnenduallySmiitpisdn These alres vk implirret tiefbied dibvidpca sedymaateons Hown i n
Figure 61. In thi X i : i m hi ndi i |ity. of .the tested
T2 der e T EREREER, vafh Bl 26 Bl tnlE SAPRRS M insiiEe s
observed. At Thbdesrapiaidning rdQdies tarcofhotviiein Z4naa? A0 8 Gottkd tridducwert eéhef 3220Hd

di fferent be%&& 1 the nurgne 11E1 VH domai n and the sel ected human
framework ha ‘Sgéﬁqﬁﬁﬁ??fgﬁﬂﬁﬁdmﬁﬁﬁ HOt rel evant for anti-cMet binding

activity of 20t heOti&ksd)umabbaesetdnd®rRidies HEMcEAMRE AR dinttethut AasGRI Meri ¢
light chain. Il - Humanization of 11El |iaht chain variable domain

I n order to_Pﬂ@%#ﬁﬁymﬁﬁémﬁﬁﬁﬂ”Wﬁﬁﬁﬁicand!date.for the CDR grafting, the
human gegpl i ne geqgifhhs BLig%k Bohoi RGP BR kel %?@&hﬁtiefﬂ’@t&?ulgh)% %&%&ﬂca%@' i
hed I the | abase

H
sequence has been searched. Wth the help o at , human
| KV3D- 7* 01 Wegbeiadithefofjewag 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



25 and human 1 GKJ4*01 J gernline gene have thus been selected as receiving
human sequences for the nurine 11E1 VL CDRs. Figure 62 represents an
am no acid alignnent of the murine 11E1 VL donmain with the sel ected human

f ramewor kwol2nestdoeizhunman FR | ane, only the am no aci d teuaterassofsobnd
different fromthe 11E1 nurine VI, domain is depicted. HZ VL3, HZ VL2 30
and HZ VL1 | anes correspond to inplenmented humani zed versions of the 11E1
VL domai n with above ("changed in" |ane)®hentioned nmutations clearly
identified. The nunber under each proposed nutation corresponds to the rank
at which said nutation 87 wil| be done. In a first ser e of

experi ment s, HAWHE RS cBROdHY Yt he anal ysed the anti-cMet binding

activities of thedileg ild toMHIRMRE VRIS IOBShukNE chbE b AL

domai n when expressed in conbination wt chimeric heavy chain.

Resul t s obt aibneduftrisrponsiderethad prefvesmtigli eletionsi hdineghensréyred rarbofiovent. iah
Figure 63. In this.ex ir , 0. L\ si.m pi- ndj-ng_ iljties of
the tested 1%?51%]%%?% Seglrsc% nértFP(%@(g%%p%E tdrl%gfl’r‘;? h’%%t ig%dalﬁgggﬁgllgﬁlgn;{&ds

anti bodi e5. Abultbe secpmiidired. 26 out of the 30 amino acids that were found

di fferent between,th rine 11E1 VL dommin.and the selected human ..

(1 answork have bedl BRaIYEe AR SHETHGL VILPEVEIR: FOF GHIT -EMELOBRdi ng
activity of 1@nédhkeohkbmiidsmani zed VL domai n, when conbined with the
chinmeric heavy chain. 11l - Humanizatjon of 11E1l agti bodg At _this
stage of the 11E1FHHfoei bfRresat e oy msmani Zht o "0t ket hesieeadcal’ !
resul ting hurgnizgd ;88 RRANREAMEAGENC OREN NEer@ited. ThY €ndibes | d8sCRRRE
resi dues coming fromthe parental nurine VH domain and four outside-CDRs
r esi dues1&omipmyposed3nfinigm qovesneadentiad rank pi weich/tai s wguusme will sedonEi gure 60,

| ane HZ \' HL and FEj gt 2 | VL Lt b e decided to
i medi ately char ag eirbt;;ﬂ?(\a/@t%h%1 ?%g%%%%%eggﬁﬁoﬁgﬁ‘ﬁﬁggﬁand i ght chain
humani zed ver si onTbé fdlleidgl EdpsantthdbmdyaniResupt@earengstvie minking Fhagsetete84 f or

the anti-eMet direct binding as this. Lment, it h bee
observed si misFAr i %%ﬁ%@%ﬁﬁ%i 4éi£q]o?ncfﬂ§@%®?eadﬁ2@ﬂf§1%§) i fgﬁle
chimeric or hurmeized! veasmh Mankyoittdrhindi eemlifbakys k&uedcet.he HGRbI ndi ng
conpetitive properties and site-directed nutagenesis analysis _of the
contributiPon of tHe #PHED 8f Fighisrite hedriige Itrdrainithy 2t 6lbe lpsirsicsed

i ndependent | Yosob 8 Rl ARk Bt i ahRCHEE rYHiNEFe Rl BrhUanizzed”
version of the 11El nonocl ondl antibody. 25 Exanple 27-3: 224Gl1 nonocl onal
anti body hunafii Zemprand the Holesipd 2ampo drapfewig0inteaily ehdish Méal 104 xind

domai n G rder to identify the best human candi date for the CDR
grafting, thé human’ 'germ ine gene displaying the best identity with the
224011 VH nuri ne Segureingeohascr30bdenas eahcixetheir known Regapdiongint Nel/Hl.gh
seqguence Horml ogg/ bet ween t.h{g 2240 nd t he tﬁZ?Hl VH d rmaiéls sequences,
and as conf i MEF Gy PREEUSBIGE PHE TFAFRHAS BT8 SO, TTh &N E e EE  human
| GHV1-2Q2 V gamnt A€ gene asdudundalitood 410the Jeg@lomn B8 genauhareot hds been
sel ected as receiving human se(}uences for the mari ne 224011 VH CDRs.

Based on t hi ¥Rt IHBHBI BYyouia thravasbeiun dEicaad resiug pastics tdeaiasdedpt t he
hurmani zat i on yi, 0 Qf k| QNS 8aT eI ik Bt RghoR3ditlerdEl dommin, AUmRLZARLLEN (see
5 Exanple 27) and we then designed a "full -1 MGT" humani zed version as

depi cted i n Figukwnascophicaiarts bpresenns Ldnnmniuenadi Bo%ihioghnigHt ingf Atded

s e,
224011 nur i nehdATHOFEIAVE seqdept ethed. thdfAviM@nkdmerigor responds to " ful | -1 MGT
hurani zed versi %r} cggl‘sgﬂ ter:: a %éc? 1%1%11‘[}9;'1@&] ?eg%jugs t%%@ 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
30  mentioned the following ranked two residues, i.¢. 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,



10 obtained for the "full.-1MGT" 227H1- HZVH donai n. The " full-1M3T "
humani zed version of the 224Gl1 nmurine VH domai n has then been constructed
and its anti-eMet binding activities were anal ysed, when expressed in

conbi nat i wo 2wiotoh7abhe 224011 chinmeric |ight chain, Reswdtrarobiaimad fromthe
anti-eMet direct binding assay are shown in Figure 66 while Figure 67
illustrates the HGF binding conpetition assay. Gven the experinental data
obt ai ned regardi ng the anti-cMet bindi ngoroperties of the "full-1MsT"
humani zed 224011 VET donmain, the resulting am no acid sequence as depicted

in Figure 65 was %ﬁlected and a bi gi nfoi nati e anal ysi s was then perforned
to evaluate the "OhGMffedd sboreyentigd rrgiuss bl Peatuedypped i MG dbHai n. 2
0G ven the hyppRlgaki BRsidLALEMYARR Bl :Cn ddottRAB k@R enbBlifiLedyt 0 the
Exanpl e 27 for the humaness anal ysis of the 224011 VHO sequence. As
descri bed f oithet fiteapgihgrs venkgd ribiien r¢nidvaniemang o, tweateowf diffamethemimel dcadsi | ity
of the I MaT I stem and honol ogy anal ysis tools, and al so
denonstrate Fﬁ@ggégggﬁﬁ%?%§ of transferring the humani zati on strategy

bet ween ahti bodi edlluthdetboth enchiimictismotfitidrisewil! BSitetad msieddiabpel ogyording -
Humani zation of 224Gl1 g%ght chain variabl e domain In order to

i dentify theVE$§§Cﬂ%%ﬁﬁl ndi date for the CDR grafting, the human gerniine
gene displayi ng t higuhesiB r@hesbirt heWidplentdh@d 224014 1\l #ded Rengeauencg]has
been searched, Wth the help of the I MGT database analysis tools, two

possi bl e 30 récellfi AR iuRERICE eGHEHIS BirathddFiifiphe Th240Tbeviuneprecher
identified. TFhssedMRatii@RLgRMIOD (8 HAt A8 fave ResDwal @nefl.for the
224011 VL domain. The first corresponds to an initial trial for a human
framewor kOwi t h a ghdiue ) b ey CRAn POk 1), the second with a

| onger CDR1 | engt Kv4- 1 . o FLgur 8,4-epnr ; m no acid
al i gnnent of the Eﬁ%#nécg 'g%%)ceonéﬁﬁﬁﬁéﬂ#t ”%H§7%@J%§§PE%P%%3%SW§W€
framewor ks. lmidshe both shorter and | onger Hu-FR FR | anes, only the am no

acid that was found different fromthe 224011 nurjine in5is

opi cted. 12 VL3 And D re isshele bt oRa et el & i Y8 wERS ons of
the 224011 Vko dewsi muwhd h pabeue (gonddKseduan®y At i gmege NubhadT onswashearly
identified. The nunber under each proposed nmutation corresponds to the rank
at whi chisai dRtHABEEEHRSSA) | be done whenever the basic "shorter" or

"l onger” CDRI1-frapgupe koM 1.-19@1sebash ek L@ kb SlocsRlnOborBXRERH BNt S,
the two basic humani zed versions of the 224011 miri ne VL domai n wer e
construct ed aierdseiientanel 9SRete it dui Ngeaen.itd it edonibe & mminyesd @1 ARén
expressed in bi 1 OnN_ WM. fhe 22401 .1 _chi lc .h hain. . ul.ts
obt ai ned froéﬁi ejg 1#£?R%%&§Fbé§?%ﬁ¥%%f%ﬁﬁ§§g§§géﬁg%§ﬁ%ﬁﬁﬁﬁﬁ@#Fg% 2"69. In
this experi mamd been sieoniédano afitectixcMst¢ the MA7HG EEl saqgueycewas lobk efoy eédinfaor t he
chinmeric,.and HZ }5.VL6 (" longer-CDRL ") version whereas al nost no binding
was detegﬁedh?@Pogﬁé HZ VL3 (" shorter-CDRL) reconbi nant 224011-deri ved

ant i body. | Théke 26GANEhSOL r@reseXiD@ i PROS 26 ME0C@P St el BB ARthapal ysed
the anti-cMet binding activities of the inplenmented humani zed versions of
the HZ VL6-dé@ﬁV@ﬁzégi@T%eWHﬂﬁonain when expressed in conbination with the

224011 chineric hegyy.,20x i , Lid.onal, b . 01 .
anal ysed; in the g e B D Ao Oy Wi

ues fromthe third group
(rank 3) areghtavani zed and in the HZ VL4 version the four |eft residues
fromthe,first grqu 1 S I ine iLne. Res
obtained2%r0n1theﬂhﬁﬁg{%ﬁé?&gi?%ggggﬁﬁﬁﬁﬂéxgg%gé&gggCg#%gﬁﬁFﬁ’E%g%%%n7o. In
t hi s experi mgatslina@edd fisgneng @s e tibeithivitditng2 CEpdbVHisks Bsenakartchel. trest ed
224011-derived 25 hi meric,.or parti -hu | zed reconbi nant anti bodi es
wer e observe }Sﬁ?dtﬁ?émBSWHPfs 3%%ﬁ§%#¥?ﬂeq§gkﬁhgﬁ% @Pﬁ£“§%a@e 40§ ound
di f ferent betweehctdigesMikidee A0 VIMIDMRkALABATRN R c8@Ine Ghuefdn "IGHV I -

| onger - CDR1 "*hyqan franmewor k have been anﬁi%sed and found not rele%gnt for
anti-cMet bi RAPNY SaREPSH oy g Fmine 228abl YHH difan ik & ssAueRisrigsnsty e 2conbi ned
wi th thesghi gBE ks hieauyeLhain. 301t has then be tested the HZ VL4 hunani zed
version of the 224011 VL domain in the HGF binding conpetition assay. As
shown in Figure 7 s whdhnossg iesthe bt mizive dingdbeisngsan ehet(HaR S iagidnan the VH

conpetitive ﬂgﬁﬂﬁﬁi ¥e BL‘IIM&IUBI? pfao@gss e ngggioﬂ%n& Cﬁﬁ'—g@ﬁfn& »%B]c)jroach. Analysis



90-HZ VL4 humani zed 224Gl1-derived anti bodi es. At this stage of the
224011 VL domai n humani zation, the resulting sequence contains only four
out si de- CDRs residues comng fromthe nurine parental sequence. As shown in
Fi gure 72wotzhese7sdour -1 abell ed residues are L4, M9, tddnrangR8ds

Based on the | MGT nunbering system and honol ogy anal ysis tools, we
denonstrated that human franmework displaying structural differences in term
of CDR length may still be suitable in a®humani zati on process. It has then
been decided to characterize the resulting heavy and |ight chain humanized
versi on of thg 224011 antipbody. Site-djfected nutagenesis analysis of the
cont ri but i on “6f1CERESS BRI St POIMCL T e $'88Edues bei ng t hen perf or ned
when expressed i np ol RAtoaRIM N0t e TMEGLh YIBRi e heXBE SiieR 0P thet igndleavy
chain. Il - Humani zation of 224011 anti body ina first serie of
experi ment s, 1WBIE8hsemeraanaidh asedupresddebey eintd 2c%et  bi nding activities

Versi on encompase BAh VEG and VLA Rinar ed" VP S UL Qg el BiRe! nant

respecti vel y haRebu besn ebt@ddmededenom hinenanguencdEbd: de mecihe LAl Vi @3Ray are

shown in Figure 73,. In this experinent, the fully human 224 t] - cMvet
b1 nd ng act vi £y GHETPEMAR TR RITTE PR B g g1 SR an 228 MU zed
and chi neri c r¢geonbi nant 224011 versions 20It has then been tested the
fully humani zed versi on of  the §Z4 1. VL domain in the HGF binding
conpetition assay! OTHRIRIELINY BHEAPHES: HS BALRIEH TFGUFE cold dEROREEr at e
the sinmilar GAPRELHSHVLAGE Mblek QfudaseNbler M NGnARGhd &6RADI nant
chinmeric and fully humani zed 224011-derived antibodies. At this stage of
the 22401% anti boé@'mﬁwﬁ%i’ezﬁ@ﬁefn%ﬁffﬁéfff esul ting sequence 25 contains only
f our out si de- CDRs i s 1 : ] light. N
vari abl e domai n sg%fzdr%@magﬁgg*‘%@@%@%@"ﬂ?@é@ Bceii %géggg%%]tnggg%e%l%dsi ngl e
vari ants of teheniVedgdomaeiercs VIGHIORRTIR wihe AGENPT0 saedalkn ticoMbiksadd dr Wit h

t he VHO hunanj zed I Si f thc heav hain. /As cxanplified in Figure 75
for the diredt" B’ %%ﬁﬁgk’g‘g%gv %ﬂn?vﬁjéﬁs[%/fftﬁeéa SHSUBINEPAR SYBIBANnt 1 esi dues
among the four tegkedpichai RYFRArdVBS, @BhoHEQ. residues inl thehasrhewn degisted to
analyse nmultiple nmutants of the HZ V.L4 humani zed 224011 VL dopmi n when
expr essed®i n CEBABPHAL; O Tt AVE HBMAZCRG A titEniored diflgiend bopegan SAHFHoYEi n.  As
shown in Fi gubRaifbadPlind REIHES 8finRi PELAGRSSENnARAFR N i EI GUAY | A40% Ofngt he
HGF bi ndi ng conpetition assay, nultiple amno acids nutants of the VL4
domai n were aABI4*9éd to identify the best humani zed comnbination. Based on

the single nmutants,.anal ysj Se..d s-heen. focused d : d. t ki
mut ants that may gﬁﬁ%@%‘%:{bt%‘é& : E??{lgcaﬁﬁ}-mﬁa%ﬁ% ? %{gél.%a%elr\/W4- 2X
mut ant cor r esponictetio abtigenHin WHOM2ARATIR sthuomani the emivi adoindisp cieogeseissednwi t h

the HZ VL4 224011 h ni zed VL dormaj.n wit he doubl e tion L4 4G
The WHQ) ¥ 4- S5 Rk, GpBRa 0 THE" D PP et IBEVRY B n
expressed W tvbridbeddidaiVldx 3@46he PRI edfeMnt dafbNhave tthed hiendifidipbee

mut ati on L4M MB9L/ R84G. 1 O0G ven the experinental data obtai ned. regarding
the anti-cMeCVEIHAY AP HFDPEFTS S TEF! PREITHTH dey i UREARS aC PRUTIPTS HHQ %de t he

bi oi nf or mat i GuARALY SIS BRALMBERY Y0 A6 nlheh i, 6l¥aiiR. yarisable vaorming
sequences was then perforned to evaluate the " humaness " |evel of the

VHQ VL4- 2x afd Wadonw & 285 Kdsintonlimbhishy eaetkedeprs shidues| are fapsvbaengpreddi dusl y
denonstrated " - Y irZat i ( - 15 VH donai n.
Regar di ng”t hggﬁg%efﬁ%gls%s 1}12@327@;{ g Eeﬁ%%%(gg%(eo‘gl}%@%g%ﬁ Jlseriani zed VL

domai n ver si ons, {Meguremlthe abond @bmtiomad rneucewitduesedMBOnatriokiar thidtustTeese
two potential key rdesi dges ar e I‘?.ca,jt ed at the end of the CDRl, M9 being
the N-ternindf™ MEFOT S FEFPRE CDR 1 ength probl em that we faced

during the 224011wxih e nElh B humdiuzahiods, odBdneansisdetiing iddesed pasitki ons
as part of the Kabat definjti Ol’ll gf 20 .t e humaness | evel of
"5

he VL CDR1, th ¢
the ful ly hufiiord B2R691mantTEo8y° SHckid aireptuay *a ts{d ohigilyoh edlicdy
i mrunogenhci tg (818 4he 78 e g ilkh SRS MSH I Renl &Sl W Snother preferred

embodiment.

Of course, the above mentioned residues to be eventually tested are not limited



92 CLAIMS |. Process for the selection of an anti c-Met antibody, or one of
its functional dival ent fragnents, capable to inhibit both

| i gand- dependent and |i gand-i ndependent 5activation of c-Met, characterized
irn that iwocoewpeiges the foll ow ng steps: i) screeni ngdie:gensmat ed

anti bodi es and sel ecting anti bodi es capable to bind specifically to c-Met,
with the exception of the SEMA donai n; i) evaluating in vitro the

sel ected anti bodies of step i) and sel ect§ ng anti bodi es capable to inhibit
at least 50 %of tunoral cell proliferation for at |east one 10turmr type;

and t hen iii) testing the selected antlbodles of step and
sel ecti ng anPPtb‘EiEﬁté@ 08%%%?6%3%18{6%%%}1 putgensc impothgy ﬁ%ﬁﬁif&eéﬁﬂ@ﬁdlmw all o

Process accomgi R@nhQore! &hihs TanWHEhRENSLRR dridn) HONBIHSt&frbRneNahbalidRg
anti bodi es by BRET "anal ysis on cells expressing both ¢-Met-RLuc/c-Met-YFP

and 15sel ect |Cﬂ@déﬁfﬁcb ol capable to inhibit at |east 30% of the BRET

signal . g Oa,'b@%ee%eﬂﬂéﬂe*a%}{qau% \Qfﬂ? bQ eétéﬁ md&méﬁiaw nal, cgér}{f%lﬁem
fragment obt ai ned y the process of claiml aracterized int it
is selected Wmctdqeogbmatpmrsony sting of: a) the antl body conprising a

heavy chain conpr S|n ences SE ID
NOs. 1, 2 and 3, F "‘C%f’%?is tg%ﬁ“fﬂaql?eéke}@ﬂ "i'ﬁ ﬁgB E%Vr‘?ﬁ’P? ﬂ%j‘ Tan

CDR-L2 and CDBaﬂl}'B1@3‘1{1&91(1EB@ﬁﬁﬁb@E@i&r@aNﬂﬁmpd&@d nitiatﬁﬁ@o&&spoﬂicﬁ&@&@&hﬁ@aﬁ

b) the anti body corrprl SI ng ﬁ@eavy chain conprising the CDR-Hl, CDR- H2 and
CDR- H3 of se dop¢ 5 and 6, respectively; and a light chain
conprising the CDR Ll CDR L2 and CDR-L3 of sequences SEQ ID NGs. 13, 11
and 2514, respectively; and c) the antibody conprising a heavy chain
conpri si m@ t he CDRxpupleGBRIHnith iCDR ¢@sofy SBRugnéd GRle pwilNdy.223C48 and
9, respectively; 1, CDR- L1, CDR-L2 and CDR-L3
of sequences SEQ {aaig bl . 304 An isol ated

anti body, or one Gbmptﬁrssoﬁuﬂf(ﬂta mmédondwacjuenﬂe dfrrpeg BRAESTL ehramactie ez thei n
that it conprises a heavy chain conprising COR-Hl, CDR-H2 and 93 CDR-H3
conprising ré§éctively the anino acid sequence SEQ ID Nos. 1, 2 and 3; and
a light chain conpkiagirflgniChiR-steh, e ibdidansbqGhide LB 1He MIBCH Mln@asl’@ﬁﬁﬁféﬂl vely
the am no_aci d sequence SEQ I D Nos. 10, 11 and 12. 5. The antibody
of claima, & &e BRTINEs UL oFAFS diSYRIPRTSE fﬁaggn%fnt de SMfAf ackBPEed in
that it corrpr(g]iﬁ,e%ﬁt hgawy chain conprising the amno acid sequence SEQ ID
No. 18. . Thé anti body of claim4, or one of its functional divalent
fragnents, char acf‘/élﬁnzé@mvﬁzt‘?ﬁéﬁl pnd K&rIBF D kasmbing gaght withai ss0eapideslittig t he

amno acid S%ﬁ‘éﬁ%ﬁe%%thhGDvl\}nggjmd 94.59 % for the J region, respectively, have been
identified. Regarding the obtained identity, 1t has been decided to directly use the 223C4

<

20 VL sequences to look for human homologics.
These alignments are represented in Figures 2GA for the V gene and 29B for the
J gene.
Comparison of the nucleotidic sequence of the 223C4 VL 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 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 databasc.
Human IGKVI-NL1*01 and IGKI2*01 germline genes with a sequence identity
30 of 7849 % for the V region and 81.08 % for the J region, respectively, have been
identified. The germline genes IGKVI-NL1*01 for the V region and IGKI2*01 for the

J region have thus been selected as receiving human sequences for the murine 223C4



107. A nurine hybridoma capabl e of secreting an antibody as clatned in
claim4. 8. The nmurine hybridoma as clained in claim?7 deposited at
the CNCM Institut Pasteur, Paris, on March 14, 2007 under the numnber
1-3731. wo200980748n | sol ated anti body, or one of its framatmzesakooeh val ent
fragments, characterized in that it conprises a heavy chain conprising
CDR-H , CDR-H2 and 15 CDR-H3 conprising respectively the amno acid
sequence SEQ ID Nos. 4, 5 and 6; and a I9%4ht chain conprising CDR- L1,
CDR-L2 and CDR-L3 conprising respectively the am no acid sequence SEQ I D
Nos. 13, 11 wg éﬁé 10. The anti body of claim9, or one of its
functional diWatBht: fragments, characterized in that it conprises a heavy
chain conprising tienABtNereaehdscRAUL MRG0 036, 1R WaegidB-and 30B fodlde 1The
anti body of claim9, or one of its functional divalent fragnents,
characterizedd¢iP-that it conprises a light chain conprising the am no acid
sequence SEQ ID i cat] - i Acl o f
secreting an ant i’\lggla%%ibdéliogi Or;fet e%%c%ﬁgm%ﬁ%g{lg%d %}ﬁgﬁnﬁf Pﬁ@é %i/% rnlq%%na as
clained ih clagma® Wepasitheptoric schpenGNOVprdensthetputmPaghteetipicePari s, on
March 14, 2007 under the nunberf\;,-? 732. 14. An isol ated antibody, or
one of its functi oﬁglﬁnzéf%‘gr%%?qf“Fagﬁents, characterized in that it

conpri ses a heavy Tah&lwipepsShnige BRRdhiicCPRcER @idstCORnk3c epnidegting

et vely Ui, Ao, 800 SEEDTSASD) |8 Bln , 0 B O PRe
amno acid SWﬁ@QQB@E@L't@tH&%me%tks@t&@@%@r&hne fdhes sequencedd. The anti body

of claim 14, or one of its functional divalent fragnments, characterized in

that it é8nprisesAatiedssp o Ho@shpmMG P tmdelafitirol HEdnyagerfemaseQ | D

No. 20. could b Qevel 184 3R4 h%@&b{n ﬁIe c‘ﬁbﬁg %&émﬂfne%k?du%g t(j 1%@500%3@9 di cﬂlgal
dival ent fragnents, 5Scharacterized 1n that 1t conprises a Iight chain

conpri si ng t hethamreies mchdmseumence! SEGicDdiMocns@8al structure of 1k, m@lernis dmie

hybri doma capabl e. of .secretjn ntibody as. claimed in claiml4.

T8 The mur G Mo GBREecylecr ol MR e el e e T b e

10l nstitut Paskeu havPaedSidedifiedul y 6, 2007 under the nunber 1-3786.

19. The antibody as c¢lained i.n one of clai 3-6, 9-11 and 147&6, or one of
its functfonal di s“aii gﬁf SIEP-G YRS S0V W&r‘%glegg?gé&‘ﬂi‘%s Phsffuciue Whng §tedin a
monocl onal  argkbeGMus are residu AQR/NNB ARGy 0f claim 19, or one of its

functional divalent fragnents, characterized in that said antibody is a
chi meri ¢ anti body faadtdetirerrcedmpeinres ohwhvpslj aght 2scivah fhdnaahe&aelrechai n

constant ealiuiegied, AL A A0, AT) Bl uabagi el el oo o
functional di8¢abéntanfifagPrdint, characterized in that said heterol ogous
isfgci‘ E\f‘ C?Iﬁ oggr' di \r;g‘fne ﬁ]{l Za,zthira_ Q{%ph1%g1%9sl %n%giv%crl] tiri1 Qt(l)*&jc\(urglffo Egiln%iorpv%%ébig EOI%HI}% of
could also be mutated. These residues are residu 46 (P/Q) and residu 96 (P/S).
Of course, the above mentioned residus to De 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
25  mentionned the following residues, i.c. residues 9 {S/A), 13 (AJ'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
varigus combinations.
30 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,



20 fragnments, characterized in that the Iight chain and heavy chain
constant regions derived froma hunman anti body are respectively for the

| ight chain the kappa region and for the heavy chain the gamma-1, ganmm- 2
or ganmma-woregiomn:? 23. An isolated nucleic aci dcTatvasmeseed zed in
that it is chosen fromthe follow ng nucleic acids: 25a) a nucleic acid
coding for an antibody, or one of its functional divalent fragnents, as
claimed in one of claims 3-6, 9-11, 14-1® and 19-22; b) a nucleic
acid conprising a DNA sequence selecting fromthe group of sequences

consi sting of: .a nucleic sequenc conprising the sequences SEQ
ID No. 24, SEQ | DUngiun eftpy hegvyehatp ganpole doRIL aquences SEQ | D No. 33,
SEQ I D No. 34 and cSkR mfanugme%zeondm sequence of SWUGL1187 SBAYERGE LLRIRLI Si ng
t he sequences SEQ | 28, "95 SEQ ID No. 29 and the
sequences SE@#D No. 36, SEQ | D No. 34 and SEQ ID No. 37; a nucleic

sgauerice, compri S 14 DR, RAYSIGER: TR Ny ci0s  BROR N0y BB O Mo
c) a nucl éi ctacitlge cmmpnd:sigﬂmimeDl\g‘e’nseque:memeselmdtiarfg fhe oniMGiE giata.h%Beof
Ssequences consisting of: a nucleic sequence conprising the sequences SEQ
ID No. 41 angw)zm - a nucl ei ¢ sequence conprising the sequences

SEQ I D No. 42 andnsiE@Q: | IDHNoL-18%;. 16063 0uckei K}Ismuené@ﬁnlmn@édemﬂm twhe
sequences SEQ ID No., 43 and EQ]L No. 46; correspondl ng
RNA nucl ei ¢ ae3UgaccoflenifeohdtPelcioadhg¥ raBondt? Hed f%fhﬁ)D Eﬁm%l)and 98117

gg t hg ig”?' %M@E@rréglga&&'%s%b&w%ﬁ/' d8vOhech NEnBHEd LGOS e BBMRE ey B a)
an c); an

has been decided to directly use the 223C4 VH sequences to look for human
homologies,

These alignments are represented in Figures 32A for the V gene, 32B for the D
gene and 32C for the J gene.

Comparison of the nuclectidic sequence of the 223C4 VH with human germline

15 genes

In order to 1dentify the best human candidate for the CDR grafiing, the human
germline gene displaying the best identity with the 223C4 VH has been searched. To
this end, the nucleotidic sequence of 223C4 VH has been aligned with the human
germline genes sequences part of the IMGT database.

20 Human IGHV1-2*%02, IGHD1-26*01 and IGHI6*(1 germline genes with a
sequence 1dentity 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 IGHI6*01 for the J region have thus been selected as receiving human
sequences for the murine 223C4 VH CDRs.

25 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 profeic sequences in order to help him in the choice.

Humanized version of 223C4 VH

30 The following steps 1n the humanization process consist in linking the selected
germline genes sequences IGHV1I-2*02 and IGHI6*0! and also the CDRs of the

murine 223C4 VH to the frameworks of these germline genes sequences.
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si mul t anééus, sep Yy e ggle §éa@@,lﬁc§1§1p" ﬂ@gl@l ofgm mutations could be 1dentified. Can be
mentionned the following residues, i.e. residues 12 (V/L), 21 (V/1), 43 (R/K), 49 (G/S),

53 (M/T3, 68 (A/IN), 72 (QVKD, 75 (R/K), 76 (V/A), 78 (M/L), 82 (T/K), 84 (I/S), 92
{S/R), 93 (R/S), 95 (R/T) and 97 (D/E), on which mutations could also be envisaged in
another preferred embodiment,

20 All the above mentioned mutations will be tested individually or according
various combinations.

Figure 34 represents the humanized 223C4 VH with above mentioned mutations
clearly tdentified. The number under each proposed mutation corresponds to the rank at
which said mutation will be done.

25

Example 15: Anti-tumer activity of the murine 224G11 MADb alone or
combined with the chemotherapeutic agemt Navelbine® on the established
xenograft NCI-H441 tamor model

Successful chemotherapeutic approaches depend in part on the celiular response

30  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-xl
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15  tumors were measured and animals were divided into 4 groups of 6 mice with
comparable tumor size. Mice were treated ip. with a loading dose of 2 mg of
224G 11/mouse and then twice a week, for 43 days, with 1 mg of antibody/mouse. The
9G4 MAD was used as an isotype control.

Navelbine® was given by i.p. injections at a dose of 8 mg/kg on days 5, 12, 19

20 post-cell injection. For combined therapy with both 224G11 and Navelbine®, the two
compounds were administered separately. In this experience the 2 compounds were
used af therr optimal dosage. Tumor volume was measured twice a week and calculated
by the formula: p/6 X length X width X height.

Figure 35 demonstrates that 224G11 is as efficient as Navelbine® when used

25  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,
30 activation of c-met has also been implicated in tumor angiogenesis. Endothelial cells
expresse c-Met and HGF stimulates endothelial cell growth, mvasion and motility

(Nakamura Y. et al,, Biochem. Biophys. Res., Commun. 1995, 215:483-488; Bussolino



GCETSCH, Liliane <120> Novel antibodies inhibiting c-Met dinerization, and

uses thereof <130> D25728 <150> EP 07301231.2 <151> 2007-07-12 <150> US

60/ 929, 789 <151> 2007-07-12 <150> US 61/020, 639 <151> 2008-01-11 <160> 71

<170> Patentboversi on 3.3 <210> 1 <211> 8 <212> PRT <s#kZp:mgssdsmscul us

<400> 1 dy Tyr Ile Phe Thr Ala Tyr Thr 15 <210> 2 <211> 8 <212> PRT <213>

mus muscul us <400> 2 Ile Lys Pro Asn Asn 2Gly Leu Ala 15 <210> 3 <211> 11
73

F.etal,, I. Celi Biol. 1992, 119:629-641}. The coordinate regulation of growth, invasion
and motility in vascular endothelial cells by HGF/c-Met has been demonstrated to
results in the formation of 3D capillary endothelial tubes in vizro (Rosen EM. et al.,
Supplementum to Experientia 1991, 59:76-88).

5 To determine a potential inferference of anti-c-Met MAbs with HGF-induced
angiogenesis, two sets of experiments were performed including 1) the evaluation of
MAbs on HUVEC proiiferatior and i) the test of MADbs of HUVEC tube formation.

For proiiferation expeniments, 7500 HUVEC were plated in each well of & 96
well plate previously coated with laminin. Cells were grown 24 hours of EMB-2 agsay

10 medium supplemented with 0.5 % FBS and heparin. Then, MAbs to be tested (0.15 1o
40 pg/ml) were added for 1 h before addition of 20 ng/m! of HGF. Afier 24 additional
hours, cells were pulsed with 0.5 pCi of [*H] Thymidine. The magnitude of [*H]
Thymidine 1ncorporated was quantified by lLiquid sciﬁtiliation counting. In This
experiment the 9G4 MAD is an irrelevant antibody used as an IgG1 isotype control.

15 Results expressed as raw data in figure 36 demonstrate that, as expected HGF is
a potent inducer of HUVEC cell growth. Antibodies evaluated 1n absence of HGF did
not display any agonist proliferative activity on HUVEC whatever the tested dose. In
presence of HGF, a dramatic dose dependent inhibition was observed for both 11E1 and
224G11 MAbs.

20 For evaluation of HUVEC tube formation, 25000 cells mcubated 30 min with
antibodies to be tested were plated in 48-well plates coated with matrnigel. Then HGF 50
ng/ml was added and plates were mcubated at 37°C. Medum was then harvested and
5 pM CMFDA was added for 15 min before microscopic observation.

Results shown in figure 37 demonstrate that, as expected HGF induces a

25  significant tube formation. The 9G4 antibody introduced as an IgG1 1sotype control was
without any effect on HGF-induced tube formation whereas both 11E1 and 224Gl 1

inhibit dramatically tube formation.

Example 17: Humanization process by CDR-grafting of the antibody 11E1

30 1 - Humanization of the Heht chain variable domain

Comparison of the nucleotidic sequence of the 11E] VL with murine germline

genes



<212> PRT <213> nus nuscul us <400> 3 Ala Arg Ser Au Ile Thr Thr d u Phe
Asp Tyr 1510 <210> 4 <211> 8 <212> PRT <213> nus nuscul us <400> 4 dvy Tyr
Ser Phe Thr Asp Tyr Thr 15 <210> 5 <211> 8 <212> PRT <213> nmus nuscul us

eol f-seqlwoxtosed@» 5 Ile Asn Pro Tyr Asn Ay Ay Thr staee2dlmsw<211> 11
<212> PRT <213> nus nuscul us <400> 6 Ala Arg Qu Qu Ile Thr Lys Asp Phe

Asp Phe
P 74

As a preliminary step, the nucleotidic seqguence of the 11E1 VL was compared
to the murine germline genes sequences part of the IMGT  database

{(httn://i1met.cines. ).

Murine IGKV4-79%01 and IGKJ4*01 germline genes with a sequence identity
5  of 98.58 % for the V region and 97.22 % for the J region, respectively, have been
identified. Regarding the obtained identity, it has been decided to directly use the 11E1
VL sequences to look for human homologics.
These alignments are represented in Figures 38A for the V gene and 3&B for the
Fgene, |
10 Comparison of the nucleotidic sequence of the [1E! VL with human germliine
genes

In order to 1dentify the best human candidate for the CDR grafiing, the human
germiine gene displaying the best identity with the 11E1 VL has been searched. To this
end, the nucieotidic sequence of 11E1 VL has been aligned with the human germline

15  genes sequences part of the IMGT database.

Human IGKV3-7%02 and IGKV3D-7*%01 with a sequence identity for both |
germline genes of 69.86 % for the V region have been identified. IGKV3-7#02 human
germline gene 1s known in the IMGT database as an “ORF” which mean that this
sequence has been found in the human genome but may present some recombination

20 problems leading to non functional IGKV3-7*02 derived natural antibodies. Thus the
IGKV3D-7%01 germline gene was selected as recetving human V region for the murine
11EI VL CDRs.

For the J region, the best homology score was first obtained with human, the
human IGKI3*0! showing a sequence identity of 78.38 %. But a higher number of

25  consecutive identical nucleotides and a better amino acid fitting has been found i 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

30 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.



1510 <210> 7 <211> 8 <212> PRT <213> nus nuscul us- <400> 7 Ay Tyr Thr Phe
Thr Asp Tyr Asn 15 <210> 8 <211> 8 <212> PRT <213> nus nuscul us <400> 8 Ille
Asn Pro Asn Asn Ay Gy Thr 15 <210> 9 <211> 14 <212> PRT <213> nus

muscul us wéQom@74ara Arg Ay Arg Tyr Val Ay Tyr Tyr TormdbashenzAsp Tyr
1510 <210> 10 <211> 10 <212> PRT <213> rinms nuscul us <400> 10 Qu Ser Va

Asp Ser Tyr Ala Asn Ser Phe 1510 <210> 1715

Humanized version of 11EI VL

The following steps in the humanization process consist in linking the selected
germline genes sequences IGKV3D-7*01 and 1GKJ4*02 and also the CDRs of the
murine 11E] VL to the frameworks of these germline genes sequences.

5 As depicted in Figure 40, the bolded residues mm the !1E! VL sequence
corresponds to the thirty amino acids that were found different between 11E! VL
domain and the seiected human frameworks (Human FR, ie IGKV3D-7*0] and
IGKJ4*02).

Regarding to several criteriae such as their known participation in VE/VL
10 interface, in antigen binding or in CDR structure, the amino acid class changes between
murine and human residues, localization of the residue m the 3D structure of the
vartable domain, four out of the thirty differents residues have been identified to be
eventuaily mutated. These four most important defined residues and mutations into their
human comiterparts being murine L4 into human M, Y4€ into S, Y87 mto F and T96
15  mto P. These ranked one residues are shown in Figure 40 as bolded residues i the 11E]
HZVL 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
20  mentioned the following ranked two residues, i.e. 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
25  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
30  mentioned mutations clearly identified. The number under eack propossd mutation

corresponds to the rank at which said mutation will be done.



<211> 3 <212> PRT <213> nus nuscul us <400> 11 Arg Ala Ser 1 <210> 12 <211>
9 <212> PRT eolf-seql.txt <213> mus nusculus <400> 12 Gn Gn Ser Lys Qu
Asp Pro Leu Thr 15 <210> 13 <211> 10 <212> PRT <213> nus nuscul us <400> 13
A u Ser |Wwesmoldwr Tyr Ay Asn Ser Phe 1510 <210> 14 mAldmoRosi2> PRT
<213> nus nuscul us <400> 14 Gn G n Ser Asn Qu Asp Pro Phe Thr 15

76

1 - Humanization of the heavy chain variable domain

Comparison of the nucleotidic sequence of the 11E1 VH with murine germliine
genes
As a preliminary step, the nucleotidic sequence of the [1El VH was compared
5 to the murine germline genes sequences part of the IMGT database
{http://imgt.cines 1),
Murine IGHV1-7*01, IGHD4-1*0]1 and IGHI3*0! germline genes with a
sequence 1dentity of 94.10 % for the V region, 66.67 % for the D region and 100 % for

the J region, respectively, have been identified. Regarding the obtained identity, it has
10 been decided to directly use the 1151 VH sequences to look for human homologies.
These alignments are represented in Figures 41A for the V gene, 41B for the D
gene and 41C for the J gene.
Comparison of the nucleotidic sequence of the 11E1 VH with human germline
genes -

15 In order to identify the best human candidate for the CDR grafting, the human
germline gene displaying the best identity with the 11E1 VH has been scarched. To this
end, the nucleotidic sequence of 11E1 VH has been aligned with the human germiine
genes sequences part of the IMGT database. For optimization of the selection,
alignments between the proteic sequences were made to scarch for better homologies.

20 These two complementary methods led to the identification of two possible
receiving human V sequences for the murine 11E1 VH CDRs. Nucieotidic alignment
gives the human IGHVI1-2*02 germliine 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 %,

23 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.

Lookmg for homologies for the J region led to the identification of the human
IGHI4*03 germline gene with a sequence identity of 80.85 %.
30 Looking to the overall similarities and sequences alignments, human IGHVI-

46*01 V germline gene and human IGHJ4*03 J germline gene have thus been selected

as recetving human sequences for the murine 11E1 VH CDRs.



<210> 15 <241> 6 <212> PRT <213> mus nuscul us <400> 15 G u Asn Ile Tyr Ser
Asn 15 <210> 16 <211> 3 <212> PRT <213> nus nuscul us <400> 16 Ala Ala Thr
<210> 17 <211> 9 <212> PRT <213> nus mnuscul us <400> 17 Gn Hs Phe Trp Ay

Pro Pro Twio siwooetfr<210> 18 <211> 118 <212> PRT <213> musciiusaeds

z0

25

30

77

Alignments are represented in Figures 42A for the V region and 42B for the |
T2gIOn.

Humanized version of 11E1 VH

The following steps in the humanization process consist in linking the selected
germiine genes sequences IGHVI1-46*01 and IGHI4*03 and also the CDRs of the
murine 11EL VH to the frameworks of these germline genes sequences.

As depicted in Figure 43, the bolded residues in the !1El VH sequence
corresponds to the twenty-six amino acids that were found different between 11E1 VH
domain and the selected human frameworks (Human FR, ie. IGHVI-46*01 and
IGHI4*03).

Regarding to several criteriae such as their known participation in VH/VL
mterface, in antigen binding or in CDR structure, the amino acid class changes between
murine and human residues, localization of the residue in the 3D structure of the
variable domain, five out of the twenty-six differents residues have been identified to be
eventually mutated. These five most important defined residues and mutations mto their
human counterparts being murine N40 into human H, Y35 into I, D66 into S, A0 into
R and K82 into T. These ranked one residues are shown in Figure 43 as bolded residues
m the 11E1 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 & molecular model, other mutations could be identified. Can be
mentioned the following ranked two residues, 1.e. residues 33 (I'M), 71 (L/F), 76 (A/V3,
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

1



<400> 18 Gu Val Gn Leu Gn Gn Ser Ay Pro Au Leu Val Lys Pro Ay Ala
151015 Ser Val Lys Ile Ser Cys Lys Thr Ser Ay Tyr Ile Phe Thr Ala Tyr
202530 Thr Met H'S Trp Val Arg Gn Ser Leu Ay GQu Ser Leu Asp Trp Ile
354045 Page 2809menhzf -seql .txt Ay Ay Ile Lys Pro Asn AsnEyoslesasrdl a Asn
Tyr Asn G n Lys Phe 505560 Lys Ay Lys Ala Thr Leu Thr Val Asp Lys Ser Ser
Ser Thr Ala Tyr 65 70 75 80 Met Asp Leu Arg Ser Leu Thr Ser GQu Asp Ser Al a
val Tyr Tyr Cys 859095 Ala Arg Ser Au If®e Thr Thr Gu Phe Asp Tyr Trp Gy
Gn @y Thr 100105110 Ala Leu Thr Val Ser Ser 115 <210> 19

<211> 118 <212> PRT <213> nus nuscul us <400> 19
corresponds to the rank at which said mutation will be done.

Example 18: Effect of purified Mabs on c-mef phosphorylation
In example 3, the effect of anti-c-Met Mabs on phosphorylation was assessed
5 with dosed supernatanis from each hybridoma to be evaluated. The test has been
performed again with purified 11E1 and 224G11 Mabs that have been evaluated either
at a final concentration of 30 pg/ml (200 nM) or at a dose range from 0.0015 o
30 ng/ml (0.01-200 nM) in order to determine the 1Csy of each antibody. The protocol
used is the same as the one described in exampie 3.

10 Results of 3 independent experiments are presented n figure 44 and demonstrate
that once purified 11E1 and 224G11 displayed no agonist effect when added alone to
A549 cells and respectively 87 and 75 % antagonist effect in presence of HGF, As
expected 5D5 Mab introduced as an agonist positive control showed a significant
(58 %) agonist effect when added alone and only a moderate antagonist effect (39 %) in

15  presence of HGF. Regarding to ECse calculations, both 11E! and 224G11 had

nanomolar 1Csps,

Example 19: In vive combination of 224G1! and Navelbine® on NCI-H441

xenograft model
20 NCI-H441 cells from ATCC were routinely cultured in RPMI 1640 medium,
10 % FCS, 1 % L-Glutamine. Cells were split two days before engrafiment being in
exponential phase of growth. Ten million NCI-H441 cells were engrafied to Athymic
nude mice. Five days after implantation, tumors were measurable and animals were
divided into groups of 6 mice with comparable tumor size. Mice were treated 1.p. either
25 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® (D3, D12, D19} at
8§ mg/kg. A third group administered with the combine treatment was also mcluded.
Navelbine® was given by i.p. injections. Tumor volume was measured twice & week
and calcuiated by the formula: /6 X length X width X height and animal weights were
30 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
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121 <212> PRT <213> nmus nuscul us
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S1gn1ﬁcantly tumor growth compared to single therapy treatments (p<0.041 compared to
Navelbine® alone and p<0.002 compared to 224G11 alone on day 41), 4 out of 6 mice
being without tumors in the combined therapy group. Results are represented in figure
45.
These results were confirmed 50 days after the end of treatments (D88) where

66 % of mice receiving the combined treatment remained free of tumors.
o

Example 20: Ir vivo combination of 224G11 and Doxorubicine on NCI-
H441 xenograft model

NCI-H441 celis from ATCC were routinely cultured in RPMI 1640 medium,
10 % FCS, 1 % L-Glutamine. Cells were split two days before engrafiment being in
exponential phase of growth. Ten million NCI-H441 cells were engrafted to Athymic
node mice. Five days after implantation, tumors were measurable and animals were
divided into groups of 6 mice with comparable tumor size. Mice were treated 1.p. either
with a loading dose of 2 mg of 224G 11 Mab/mouse and then twice a week with 1 mg of
antibody/mouse or with 4 mjections of Daxorubicin (D5, D12, D19, D26) at 5 mg/kg. A
third group administered with the combine treatment was aiso included. Doxorubicin
was given by v, injections. Tumor volume was measured twice a week and calculated
by the formula: 7/6 X length X width X height and animal weights were monitored
every day over the period of Doxorubicin treatment. Statistical analysis was performed
at cach measured 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,



505560 Lys Gy Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr 65
70 75 80 Met Qu Leu Arg Ser Leu Thr Ser A u Asp Thr Ala val Tyr Tyr cys
859095 Ala Arg Ay Arg Tyr Val @y Tyr Tyr Tyr Ala Met Asp Tyr Trp Gy
100105110wGizme@hyzThr Ser val Thr Val Ser Ser 115120 <2%e20déns08%1> 111
<212> PRT <213> nus nuscul us <400> 21 Asp Ile Val Leu Thr Gn Ser Pro Al a
Ser Leu Ala Val Ser Leu Gy 151015 G n Arg Ala Thr Ile Ser cys Arg Ala ser
A u ser val Asp Ser Tyr Page 4 eol f-segil txt 202530 Ala Asn Ser Phe Met
Hs Trp Tyr Gn Gn Lys Pro Gy Gn Pro Pro 354045 Lys Leu Leu Ile Tyr Arg
Ala Ser Asn Leu G u Ser G¥ Ile Pro Ala 505560 Arg Phe Ser Ay ser @y Ser
Arg Thr Asp PRe® The: Len Irfifutymiae Aseises7e 78800y %%éﬂe oY GREARTEME PemE G Val
Ala Thr Tyr gyﬁon@‘cﬁll %&c@f%&ﬁﬁ M8 million NCT-H441 cells were engrafted to Athymic
nude mice. Five days after implantation, tumors were measurable and animals were
divided into groups of 6 mice with comparable tumor size. Mice were treated i.p. either
5  with a loading dose of 2 mg of 224G11 Mab/mouse and then twice a week with 1 mg of
antibody/mouse or with 4 injections of Docetaxel (D3, D12, D19, D26) at 7.5 mg/kg. A
third group administered with the combine treatment was also mcluded. Docetaxel was
given by tp. iyjections. 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
10 day over the period of Docetaxel treatment. Statistical analysis was performed at cach
measured 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 conirol
group (p<0.002 from D11 to D35). Results are represented in figure 47.
Combined treatment also demonstrated a significant anti-tumour growth activity
15  compared to single modality treatment between D18 and D335 indicating that there is a

beneflt io combine Docetaxel to an anti-c-Met treatment,

Example 22: In vive combination of 224G1¥ and Temozolomide on USTMG

xenograft model
20 UR7-MG celis from ATCC were routinely cultured in DMEM medium, 10 %
FCS, 1 % L-Glutamine. Cells were split two days before engraftment being in
exponential phase of growth, Five million U87-MG cells were engrafted to Athymic
nude nmice. Nineteen days after implantation, tumors were measurable and animals were
divided into groups of 6 mice with comparable tumor size. Mice were treated Lp. either
25  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 Lp. injections. Tumor volume was measured twice a week and calculated
by the formula: /6 X length X width X height and animal weights were momnitored
30  every day over the period of Temozolomide treatment. Statistical apalysis was
performed at cach measured time using either a t-test or a Mann-Whitney test. Both

single therapies and combined treatment dispiaved significant anti~tumor activity



859095 G u Asp Pro Leu Thr Phe Gy-Ser Ay Thr Lys Leu Gu Met Lys
100105110 <210> 22 <211> 111 <212> PRT <213> nus nusculus <400> 22 dy lle

Val Leu Thr

Thr Il e SepnpmeAng Val Ser Gu Ser Ile Asp Thr Tyr 2Q2536:4dkysedsn Ser
Ile Hs Trp Tyr Gn Gn Lys Pro Gy Gn Pro Pro 354045 Lys Leu Leu lle Tyr
Arg Ala Ser Asn Leu u Ser Ay Ile Pro Ala 505560 Arg Phe Ser @y Ser
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Ser Gy Thr
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cuthanized for ethical reasons)). Results are represented in figure 48.

Combined treatment also demonstrate a significant anti-tumour growth activity
compared to single modality treatments (P<0.002 from day 22 to day 43 (where control
mice were euthanized for ethical reasons) for Temozolomide and from day 29 to day 53
(last day of treatment) for 224G11. Taken together, these data indicate that there i3 a

benefif to combine Temozolomide to an anti-c-Met ireatment.

Example 23: Spheroid formation

As already described i Example 9 for other Mabs, we evaluate the ability of
224G11 Mab to mhibit in vitro tumor growth in the UR7-MG spheroid model. For that
purpose, U87-MG cells grown as a monolayer were detached with trypsine-EDTA and
resuspended into complete cell culture media. Spheroids were initiated by inoculating
625 cells into single wells of round bottom, 96 plates in DMEM-2.5 % FCS. To prohibit
cell adhesion fo a substratum, the plates were pre-coated with polyHEMA in 95 %
ethanol and air dried at room temperature. The plates were incubated under standard
cell culture conditions at 37°C, 3 % CO; in humidified incubators. Purified monocional
antibodies (10 pg/ml) were added after 4 and 10 days of spheroid culture. Spheroids
were kept in culture for 17 days. Then, spheroid growth was monitored by measuring
the area of spheroids using automeasure module of axiovision software. Area was
expressed in um’. §-16 spheroids were evaluated for each condition. Spheroid size was
measured before addition of antibodies, after 10 days of culture and after 17 days of
culture.

In those conditions, homogencous 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 5D35 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 224Gl11
in the phospho-c-Met assay

In order to compare the in vifro efficacy of murine, chimeric and humanized

Gn Ser Pro Ala ser Leu Ala val Ser Leu Ay 151015 Gn Arg Ala

Phe
Ay
Ay



<400> 23 Asp Ile Gn Met Thr Gn Ser Pro Ala Ser Leu Ser Val Ser Val Qy
151015 A u Thr val Thr Ile Thr Cys Arg Ala Ser Qu Asn Ile Tyr Ser Asn
202530 Leu Ala Trp Tyr Gn Gn Lys Gn Gy Lys Ser Pro Gn Leu Leu Val
354045 TywoAb@/mbisar Thr Asn Leu Val Asp Ay Val Pro SerrcArnigp2ftisesder Gy
505560 Ser Gy Ser Ay Thr Gn Tyr Ser Leu Lys Ile Asn Ser Leu G n Ser
65707580 G u Asp Phe Ay Ser Tyr Tyr Cys G n H's Phe Trp Gy Pro Pro Tyr
859095 Thr Phe Ay Ay Ay Thr Lys Leu &% Ile Lys 100105 <210> 24 <211> 24
<212> DNA <213> nus nuscul us <400> 24 ggatacatat tcactgcata cacc24 <210>
25 <211> 24 <212> DNA eol f-se%l txt <213> nus r,rusfc[ul ug <400> 25

forms in & functional assay, culture supernatants resulting from 224G11 hybridoma, and

HEKZ293 transfected cells were dosed and tested as described in Example 3. Data

summarized in figure 50 showed the expected results for the unpurified murin antibody

as already described in figure 6B. Both chimeric and humanized unpurified antibodies

5  displayed a comparable activity either when added alone (figure 50A) or when

incubated in presence of HGF (figure 50B).

Example 25: Determination of affinity constants (KD) of anti-c-Met

antibodies by Biacore analysis
10 The binding affinity of purified 11E1 and 224G11 antibodies was investigated
by BlAcore X using recombinant c-Met-Extra-Cellular Domain (ECD) fused to an
human 1gG1 Fe domain (R&D Systems) as antigen (MW = 129 kDg). As both ¢-Met-F¢
fusion proteins and antibodies are bivalent compounds, Fab fragments of mAbs 11E!

and 224G11 (MW = 50 kDa) were generated by papain cleavage, purified and used in

-
en

this assay to avoid interference with avidity parameter. For the assay, an anti-Tag
histidine capture antibody was coated on CMS5 sensorchips. The running buffer was
HBS-EP, the flow rate was 30 ul/min and the fest was performed at 25°C. Soluble ¢-
Met (ECD_M1)2-Fe-(HHHHHH)2 antigen was captured on the sensorchip (around 270
RU), and the antibodies to be tested were used in solution as anaiytes. The sensorship
20 was regenerated using Glycine, HCl pH 1.5 buffer on both flowcells for half a minute.
Figure 51 illustrates the principle of this analysis, The resulting kinetic
parameters are summarized m the following table 4. They indicate that both 11ET and
224(G11 anti-c-Met antibodies bind the recombinant ¢-Met-Fe fusion protein with

comparable affinities ranging about 40 pM.

25
Table 4
K“'“_(, K""‘_ﬁ Half-Life K
X 10 X 10 i oM
11/M.s] [1/M.s] P
1E] 1134001 | 4.68%0.00] 41 414+05
Fab
22;3)” 2.04 = 0.01 779 + 0.40 25 3484 19




attaaaccaa acaatggtct tgct24 <210> 26 <211> 33 <212> DNA <213> nus nuscul us
<400> 26 gcaagatctg agattacgac ggaatttgac tac33 <210> 27 <211> 24 <212> DNA
<213> nmus nuscul us <400> 27 ggttattcat tcactgacta cacc24 <210> 28 <211> 24
<212> DNAwg2id®moms nmuscul us <400> 28 attaatcctt acaatrgghiggoasn2d <210> 29
<211> 33 <212> DNA <213> nus nuscul us <400> 29 gcaagagagg aaattacgaa
ggactttgat ttc33 <210> 30 <211> 24 <212> DNA <213> nus nuscul us <400> 30
ggat acacat tcactgacta caac24 <210> 31 <2831> 24 <212> DNA <213> nus nuscul us
<400> 31 attaatccta acaatggtgg tact24 <210> 32 <211> 42 <212> DNA <213> nus

muscul us <400> 32_gcaa a%gga ggtatqgtt ttactactat gctatggact ac42
Example 267 I'n vivo activity of 224G11 on MIDA-MB-231 ¢elis co-implanted

with MRCS cells as human HGF source on Athymic nude mice
MDA-MB-213 and MRC5 cells from ATCC were both cultured i1 DMEM
medium, 10 % FCS, 1 % L-Glutamine. Cells were split two days before engraftment
5  being in exponentiai phase of growth. Five million MDA-MB-231 celis and 500 000
MRCS cells were co-iniected s.c. to Athymic nude mice. Twelve days after
implantation, tumors were measurable and animals were divided into groups of 6 mice
with comparable tumor size. Mice were treated 1.p. either with a loading dose of 2 mg of
224G11 Mab/mouse and then twice a week with 1 mg of antibody/mouse. Tumor
10 volume was measured twice a week and calculated by the formula: %/6 X length X

width X height.

Results described in figure 52 showed a significant difference in median tumors

growth of mice treated with 224G11 compared to the one of the control group.

15 Example 27: Complementary eiements on humanization of antibodies
227H1, 11E1 and 224G11
General procedure
Humanization of the anti-cMet antibodies were performed independently for
each chain and sequentially, regarding to the analysed amino acids in each variable
20 domain. The humanization process was evaluated m a first attempt in an ELISA-based
binding assay to recombinant Fc-cMet; binding activities the humanized antibodies
being compared to the recombinant chimeric antibody. In a second attempt, anti-cMet
humanized antibodies were evaluated for their abilities to displace the Fe-cMet binding
onto plastic-coated recombinant HGF, this competition assay allowing the direct
25  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 murme monoclonal antibodies.
Figure 53 shows anti-cMet direct binding activities of detected purified murine
antibodies. In this assay, murine monocional anti-cMet antibodies display different but
30  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



eol f-seql .txt <210> 33 <211> 30 <212> DNA <213> nus nuscul us <400> 33
gaaagtgttg atagttatgc caatagtttt30 <210> 34 <211> 9 <212> DNA <213> nus
muscul us <400> 34 cgtgcatcc9 <210> 35 <211> 27 <212> DNA <213> nus nuscul us
<400> 35 weage@aaghba aggaggatcc tctcacg27 <210> 36 <21keraf2608h&w2dDNA <213>
mus nmuscul us <400> 36 gaaagtattg atacttatgg caatagtttt30 <210> 37 <211> 27
<212> DNA <213> nus nuscul us <400> 37 cagcaaagta atgaggatcc attcacg27 <210>
38 <211> 18 <212> DNA <213> nus nuscul us8%&400> 38 gagaatattt acagtaat 18
<210> 39

anti-cMet monocional antibodies with a moderate, pot full but reliable competitive
activity for 11E1 monoclonal antibody whereas murine 224G11 and 227H1 display
stimilar pattern of competitive activities with a 100% of maximum of HGF binding
displacement at high antibody concentration. The 224G11 monoclonal antibody

showing the best 1Cs¢ value.

[ @3]

It 1s worthnoting that the direct binding activities of the murine antibodies do not

reflect their intringic HGF-binding competitive properties.
These two assays were used to characterize the recombinant chimeric and
humanized versions of the murine anti-cMet antibodies. To this end, briefly, anti-cMet
10 variable domaing, either murine or humanized, were cloned into Lonza's pCONpius
expression vectors series and recombinant IgGi/x-derived antibodies were expressed in
CHO cells. Expression culture supernatants were concentrated and extensively dialysed
against PBS and then dosed for expressed antibodies concentrations and directly used to
assess corresponding anti-cMet binding activities. Both direct binding and HGF-
15  competition assays were assessed to better characterize recombinant chimeric or

humanized versions.

Example 27-1: Humanization of 227H1 heavy chain variable domain
In order to identify the best human candidate for the CDR grafting, the human
20  germline gene displaving the best identity with the 227H1 VH murine sequence has
been searched. With the help of the IMGT database, human IGHV1-2%02 V germline
gene and human 1GHJ4*01 J germiine gene have thus been selected as receiving human
sequences for the muring 227H1 VH CDRs.
Figure 55 represents an amino acid alignment of the murine 227H1 VH domain
25  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 m™ lane) mentioned mutations ciearly identified. The
number under each proposed mutation corresponds to the rank at which said mutation
30 will be done.
In a first serie of experiments, we constructed and analysed the anti-cMet

binding activities of the three first humanized versions of the 227H1 murine VH domain



<211> 9 <212> DNA <213> nus nuscul us <400> 39 gctgcaaca9 <210> 40 <211> 27
<212> DNA <213> nus nuscul us <400> 40 caacattttt ggggtcctcc gtacacg27 Page
7 eolf-seqgl.txt <210> 41 <211> 354 <212> DNA <213> nus nuscul us <400> 41

gaggt ccagenig@amacagt ¢ t ggacct gag ctggt gaagc ctggggctt cecagirgengaing

85

when expressed in combination with the 227HI chimeric light chain. Results obtained
from the anti-cMet direct binding assay are shown in Figure 56. In this experiment, no
differences in the binding capabilities of the tested 227H1-derived chimeric or partially
humanized recombinant antibodies were observed. At this point, 26 out of the 32 amino
5 acids that were found different between the murine 227H1 VH domain and the selected
human framework have been analysed and found not relevant for anti-cMet binding
activity of the 227H] humanized VH domain, when combined with the chimeric light
chain.
In conjonction with a site-directed mutagenesis analysis of the last six murine
10 residues in the HZ1VH humanized version of the 227H! VH domain, we constructed an
original HZ4VH « ful-IMGT humanized » version and tested its anti-cMet binding
propertics. Resuits are given in Figure 57 for the direct binding assay and in Figure 58
for the HGF binding competition assay. It is worthnoting that both the recombinant
chimeric and humanized 227H1 versions display a better competitive activity than the
1% parental murine antibody. |
Nevertheless, given the experimental data obtained regarding the anti-cMet
binding properties of the “fll-IMGT” humanized 227H1 VH domain, the resulting
amino acid sequence depicted in Figure 59 was selected and a bioinformatic analysis
was then performed to evaluate the « humaness » level of the so-called 227H1-HZ VH
20 humanized variable domain.

To this end a simple comparison of the frameworks sequences to human database
was performed 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

25 be found different, but 1f so there are different from the corresponding humar germline
gene, and are obviously at hypervariable positions. Based on the IMGT numbering
system and homology analysis tools, we first totally humanized an antibody wvariable

domain of murine origin.

30 Example 27-2: 11EI monoclonal antibody humanization
I - Humanization of 1 1E1 heavy chain variable domain

In order to identify the best human candidate for the CDR grafting, the human



60 tcctgcaaga cttctggata catattcact gcatacacca tgcactgggt gaggcagagc 120
cttggagaga gccttgactg gattggaggt attaaaccaa acaatggtct tgctaactac 180
aaccagaagt tcaagggcaa ggccacattg actgtagaca agtcctccag cacagcctac 240
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germiine gene displaying the best identity with the 11E1 VH murine sequence has been
searched. With the help of the IMGT database, 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.

5 Figure 60 represents an amino acid alignment of the murine 11E1 VH domain
with the selected human framework. In the human FR lane, only the amino acid that
was found different from the 11E1 murine VH domain is depicted. HZ VH3, HZ VH2
and HZ VHI1 lanes correspond to implemented humanized versions of the 11E1 VH
domain with above (“changed in” lane) mentioned mutations clearly identified. The

10 number under each proposed mutation corresponds to the rank at which said mutation
will be done.

In a first serie of experiments, we constructed and analysed the anti-cMet
binding activities of the three first humanized versions of the 11E1 murine VH domain
when expressed in combination with the 11E1 chimeric hight chain. Results obtained

15  from the anti-cMet direct binding assay are shown in Figure 61. In this experiment, a
similar binding capability of the tested 11El-derived chimeric or partially humanized
recombinant antibodies was observed. At this point, 19 out of the 24 amino acids that
were found different between the murine 11E1 VH domain and the selected human
framework have been analysed and found not relevant for anti-cMet binding activity of

20 the I'1E1 humanized VH domain, when combined with the chimeric lght chain.

H - Humantzation of 11E] 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 11E1 VL mutine sequence has been
scarched. With the help of the IMGT database, human IGKV3D-7*01 V germline gene

25 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

30 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
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will be done.

In a first serte of experiments, was constructed and the analysed the anti-cMet
binding activities of the three first humanized versions of the 11E]1 murine VL domain
when expressed in combination with the 11E1 chimeric heavy chain. Results obtained

5  from the anti-cMet direct binding assay are shown in Figure 63. In this experiment, we
observed similar binding capabilities of the tested 11El-derived chimeric or partially
humanized recombinant antibodics. At this point, 26 out of the 30 amino actds that were
found different between the murine 11E1 VI domain and the selected human
framework have been analysed and found not relevant for anti-cMet binding activity of

10 the [1E1 humanized VL domaimn, when combined with the chimeric heavy chain.

IIT - Humanization of 11E1 antibody

At this stage of the T1E! monoclonal antibody humanization, the theoretical
resulting humanized antibody sequence contains only five outside-CDRs residues
coming from the parental murine VH domain and four outside-CDRs residues coming

15  from the parental murine VL sequence (see Figure 60, lane HZ VHI and Figure 62, lane
HZ VLI). It has then be decided to immediately characterize the resulting combined
heavy and light chain humanized version of the 11E! antibody. Results are given in
Figure 64 for the anti-cMet direct binding assay.

In this experiment, it has been observed similar binding capabilities for the tested

20 11El-derived chimeric or humanized recombinant antibodies. Analysis of the HGE-

binding competitive properties and site-directed mutagenesis analysis of the contribution
of the nine left murine residues remaining to be performed independently or in
combination in this selected VH1/VL1 “pre-humanized” version of the 11E1 monoclonal

antibody.

Example 27-3: 224G 11 monoclonal antibody humanization

I - 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

30  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
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human IGHV1-2*02 V germline gene and human IGHI4*01 J germline gene have thus
been selected as receiving human sequences for the murine 224G11 VH CDRs.

Based on this high homology, it has been decided to directly transfert the
humanization informations gained from the 227H! VH domain humanization (see
Example 27) and we then designed a “ful-IMGT” humanized version as depicted in
Figure 65 which represents an amino acid alignment of the murine 227H1 and 224G11
VH domains with the selected human framework. In the human FR lane, only the amino
acid that was found different from the 224G11 murine VH domain 1s depicted. HZVHO
lane corresponds to « full-IMGT » humanized version of the 224G11 VH domain as
obtained for the “full-IMGT” 227H1-HZVH domain.

The « fuli-IMGT » humanized version of the 224G11 murine VH domain has
then been constructed and its anti-cMet binding activities were analysed, when
expressed in combination with the 224G11 chimeric light chain. Results obtained from
the anti-cMet direct binding assay are shown in Figure 66 while Figure 67 illustrates the
HGF binding competition assay. Given the experimental data obtained regarding the
anti-cMet binding properties of the “full-IMGT” humanized 224G11 VH domain, the
resulting amino acid sequence as depicted in Figure 65 was selected and a bioinformatic
analysis was then performed to cvaluate the « humaness» level of the so-called
224G11-HZ VHO domain.

Given the humanization strategy applied here, it has to be referred to the
Example 27 for the humaness analysis of the 224G11 HZ VHO sequence. As described
for the 227H! VH domain humanization, we confirm the reliability of the IMGT
numbering system and homology analysts tools, and also demonstrate the possibility of
transferring the humanization strategy between antibodies under the hmits of their
intrinsec homology.

1I - Humanization of 224G 11 heht chain variable domain

In order to identify the best human candidate for the CDR grafting, the
human germiine 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 CDRI1 length
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(IGKV3-11*01), the second with a longer CDR1 length (IGKV4-1*01),

Figure 68 represents an amino acid alignment of the murine 224G11 VL domain
with the two selected human frameworks. In the both shorter and longer Hu-FR FR
lanes, only the amine acid that was found different from the 224G11 murine V1. domain
is depicted. HZ VL3 and HZ VL6 lanes correspond to basic humanized versions of the
224G11 VL domain with above (“rank” lane) mentioned mutations ciearly identified.
The number under cach proposed mutation corresponds to the rank at which said
mutation wili be done whenever the basic “shorter” or “longer” CDRI1-framework wili
be selected.

In a first set of experiments, the two basic humanized versions of the 224G11
murine VL domain were constructed and their anti-cMet binding activities were
analysed, when expressed in combination with the 224G11 chimeric heavy chain.
Results obtamed from the anti-cMet direct binding assay are shown in Figure 69. In this
experiment, a similar anti-cMet binding activity was observed for the chimeric and HZ
VL6 {«longer-CDRI ») version whereas almost no binding was detected for the HZ
VL3 (« shorter-CDR 1) recombinant 224G1 1-derived antibody.

In a second set of experiments, we constructed and analysed the anti-cMet
binding activities of the implemented humanized versions of the HZ VL6-derived
224G11 VH domain when expressed in combination with the 224G11 chimeric heavy
chain. Two additional humanized form was analysed; in the HZ VL35 version the seven
residues from the third group (rank 3) are humanized and in the HZ VL4 version the
four left residues from the first group (rank 1 residues) only remained murine. Results
obtained from the anti-cMet direct binding assay are shown in Figure 70. In this
experiment, no differences in the binding capabilities of the tested 224G11-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-CDR1 » 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
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HZ V1.4 humanized 224G1 1-denived antibodies.

At this stage of the 224G1! VL domain humanization, the resulting sequence
contains only four ouiside-CDRs residues coming from the murine parental sequence.
As shown in Figure 72, these four §-labelied residues are L4, M39, H40 and R84.

Based on the IMGT numbering system and homology analysis tools, we
demonstrated that human framework displaying structural differences in term of CDR
length may stili be suitable in a humanization process. It has then been decided to
characterize the resulting heavy and light chain humanized version of the 224Gl!
antibody. Site-directed mutagenesis analysis of the contribution of the remaining four
murine residues being then performed when expressed in combination with the VHO
humanized version of the heavy chain.

III - Humanization of 224G11 antibody

In a first seric of expenments, we constructed and analysed the anti-cMet
binding activitics of the fully humanized version of the 224G11 antibody. This
recombinant version encompass both VHO and VL4 humanized VH and VL. domains
respectively. Results obtained from the anti-cMet direct binding assay are shown in
Figure 73, In this experiment, the fully human 224G11 anti-cMet binding activity was
found similar to that of « single-chain » humanized and chimeric recombinant 224G11
VErsions.

1t has then been tested the fully humanized version of the 224G 11 VL domain in
the HGF binding competition assay. The results obtained as shown in Figure 74
demonstrate the similar competitive activity of parental murine and recombinant
chimeric and fully humanized 224G11-derived antibodies.

At this stage of the 224G1! antibody humanization, the resulting sequence
contains only four outside-CDRs residues coming from the murine parental light chain
variable domain sequence. We then anaiysed site~-directed mutagenesis singie variants
of the VL4 humanized VL domain when expressed in combination with the VH{
humanized version of the hcavy chain. As cxamplified 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 fo analyse multiple mutants of the HZ VL4 humanized
224G11 V0L domain when cxpressed in combination with the HZ VHO humanized
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224G11 VH domam. As shown in Figure 76 for the direct binding assay and in Figure
77 for the HGF binding competition assay, mulitiple amino acids mutants of the VL4
domain were analysed to identify the best humanized combination. Based on the single
mutants analysis, it has been focused on double and triple mutants that may exhibits the
best anti-cMet activities. The VH0/VL4-2x mutant correspond to the HZ VHO 224G11
humanized VH domain expressed with the HZ VL4 224G11 humanized VL domain
with the double mutation LAM/R84G, The VHO/VL4-3x mutant correspond to the HZ
VHO 224G11 homanized VH domain expressed with the HZ VL4 224G 11 humanized
VL domain with the triple mutation L4AM/M39L/R84G.

w

10 Given the experimental data obtained regarding the anti-cMet binding properties
of the fully humanized 224G11 antibody the bioinformatic analysis of both heavy and
light chain variable domains sequences was then performed to evaluate the
« bumaness » level of the VHO/VL4-2x and VHO/VL4-3x best humanized versions. 1t
has been previously demonstrated the “full-IMGT™ humanization of the VHO 224G11
VH domain. Regarding the humaness level of the VL4-2x and -3x 224G11 humanized

[
o

V1. domain versions, they only contain murine residues M39 and/or H40. These two
potential key residues are located at the end of the CDRI1, M39 being the N-terminal
CDR anchor. Given the CDR length problem that we faced during the 224G11 VL
domain humamization, and considering those positions as part of the Kabat definition of
20 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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CLAIMS

1. Process for the selection of an anti c-Met antibody, or one of its functional
divalent fragments, capable to inhibit both ligand-dependent and ligand-independent
activation of ¢-Met, characterized in that it comprises the following steps:

1) screening the generated antibodies and selecting antibodies capable to bind

specifically to c-Met, with the exception of the SEMA domain;

if) - evaluating in vitro the selected antibodies of step i) and selecting antibodies

capable to inhibit at least 50 % of tumoral cell proliferation for at least one
tumor type; and then

iii) testing the selected antibodies of step i1} and selecting antibodies capable to
inhibit the ¢-Met dimerization.

2. Process according to claim 1, wherein step iit) consists in evaluating
antibodies by BRET analysis on cells expressing both c-Met-RLuc/c-Met-YFP and
selecting antibodies capable to inhibit at least 30 %, of the BRET signal.

3. An isolated antibody, or one of its functional divalent fragment obtained by
the process of claim 1 or 2, characterized in that it is selected in the group consisting of:

a) the antibody comprising a heavy chain comprising the CDR-H1, CDR-H2 and
CDR-H3 of sequences SEQ ID NOs. 1, 2 and 3, respectively; and a light chain
comprising the CDR-L1, CDR-L2 and CDR-L3 of sequences SEQ ID NOs. 10, 11 and
12, respectively;

b} the antibody comprising a heavy chain comprising the CDR-H1, CDR-H2 and
CDR-H3 of sequences SEQ ID NOs. 4, 5 and 6, respectively; and a light chain
comprising the CDR-L1, CDR-L2 and CDR-L3 of sequences SEQ 1D NOs. 13, 11 and
14, respectively; and

¢) the antibody comprising a heavy chain comprising the CDR-H1, CDR-H2 and
CDR-H3 of sequences SEQ ID NOs. 7, 8 and 9, respectively; and a light chain
comprising the CDR-L1, CDR-L2 and CDR-L3 of sequences SEQ ID NOs. 15, 16 and
17, respectively.

4. An isolated antibody, or one of its functional divalent fragments,
characterized in that it comprises a heavy chain comprising CDR-H1, CDR-H2 and
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CDR-H3 comprising respectively the amino acid sequence SEQ ID Nos. 1, 2 and 3; and
a light chain comprising CBR-L1, CDR-L2 and CDR-L3 comprising respectively the
amino acid sequence SEQ ID Nos. 10, 11 and 12.

5. The antibody of claim 4, or one of its functional divalent fragments,
characterized in that it comprises a heavy chain comprising the amino acid sequence
SEQ ID No. 18.

6. The antibody of claim 4, or one of its functional divalent fragments,
characterized in that it comprises a light chain comprising the amino acid sequence SEQ
ID No. 21.

7. A murine hybridoma capable of secreting an antibody as claimed in claim 4,

8. The murine hybridoma as claimed in claim 7 deposited at the CNCM,
Institut Pasteur, Paris, on March 14, 2007 under the number 1-3731.

9. An isolated antibody, or one of its functional divalent fragments,
characterized in that it 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.

10. The antibody of claim 9, or one of its functional divalent fragments,
characterized in that it comprises a heavy chain comprising the amino acid sequence
SEQ ID No. 19.

11. The antibody of claim 9, or one of its functional divalent fragments,
characterized in that it comprises a light chain comprising the amino acid sequence SEQ
ID No. 22.

12. A murine hybridoma capable of secreting an antibody as claimed in claim 9.

13. The murine hybridoma as claimed in claim 12 deposited at the CNCM,
Institut Pasteur, Paris, on March 14, 2007 under the number 1-3732.

14. An isolated antibody, or one of its functional divalent fragments,
characterized in that it comprises a heavy chain comprising CDR-H1, CDR-H2 and
CDR-H3 comprising respectively the amino acid sequence SEQ ID Nos. 7, 8 and 9; and
a light chain comprising CDR-L1, CDR-L2 and CDR-L3 comprising respectively the
amino acid sequence SEQ ID Nos. 15, 16 and 17.
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15. The antibody of claim 14, or one of its functional divalent fragments,
characterized in that it comprises a heavy chain comprising the amino acid sequence
SEQ ID No. 20.

16. The antibody of claim 14, or one of its functional divalent fragments,
characterized in that it comprises a light chain comprising the amino acid sequence SEQ
ID No. 23.

17. A murine hybridoma capable of secreting an antibody as claimed in claim
14.

18, The murine hybridoma as claimed in claim 17 deposited at the CNCM,
Institut Pasteur, Paris, on July 6, 2007 under the number I-3786.

19. The antibody as claimed in one of claims 3-6, 9-11 and 14-16, or one of its
functional divalent fragments, characterized in that it consists in a monoclonal antibody.

20. The antibody of claim 19, or one of its functional divalent fragments,
characterized in that said antibody is a chimeric antibody and moreover comprises the
light chain and heavy chain constant regions derived from an antibody of a species
heterologous to the mouse.

21. The chimeric antibody of claim 20, or one of its functional divalent
fragment, characterized in that said heterologous species is man.

22. The humanized antibody of claim 21, or one of its functional divalent
fragments, characterized in that the light chain and heavy chain constant regions derived
from a human antibody are respectively for the light chain the kappa region and for the
heavy chain the gamma-1, gamma-2 or gamma-4 region.

23. An isolated nucleic acid, characterized in that it is chosen from the following
nucleic acids:

a) a nucleic acid coding for an antibody, or one of its functional divalent
fragments, as claimed in one of claims 3-6, 9-11, 14-16 and 19-22;

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,
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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 1D 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;
¢) 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

- a nucleie sequence comprising the sequences SEQ ID No. 42 and SEQ ID No.
45;

- g mucleic sequence comprising the sequences SEQ ID No. 43 and SEQ ID No.
46;

d) the corresponding RNA nucleic acids of the nucleic acids as defined in b} or
©);

e) the complementary nucleic acids of the nucleic acids as defined in a}, b) and
¢); and

f) a nucleic acid of at least 18 nucleotides capable of hybridizing under
conditions of high stringency, with at least one of the CDRs of sequence SEQ ID Nos.
24 to 40,

24. A vector comprising a nucleic acid as claimed in claim 23.

25. A host cell comprising a vector as claimed in claim 24.

26. A transgenic animal with the exception of human comprising at least one
cell transformed by a vector as claimed in claim 24.

27. A process for production of an antibody, or one of its functional divalent
fragments, as claimed in one of claims 3-6, 9-11, 14-16 and 19-22, characterized in that
it comprises the following stages:

a) culture in a medium and appropriate culture conditions of a cell as claimed
in claim 25; 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.

28. The antibody as claimed in one of claims 3-6, 9-11, 14-16 and 19-22,
wherein the antibody is capable of inhibiting both ligand-dependent and ligand-
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independent activation of c-Met.

29. The antibody as claimed in claim 28, wherein the antibody is capable of
binding specifically to c-Met.

30. The antibody as claimed in claim 29, wherein the antibody is capable of
inhibiting at least 50% of tumoral cell proliferation for at least one tumor type.

31. The antibody as claimed in claim 30, wherein the antibody is capable of
inhibiting c-Met dimerization.

32. The antibody as claimed in one of claims 3-6, 9-11, 14-16, 19-22 and 28 to
31, wherein the antibody is divalent.

33. The antibody of claims 33-6, 9-11, 14-16, 19-22 and 28-33 as a medicament.

34. A composition comprising by way of active principle a compound
consisting of an antibody, or one of its functional divalent fragments, as claimed in one
of claims 3-6, 9-11, 14-16, 19-22 and 28 to 32 or produced by hybridoma according to
claims 7, 8,12, 13,17 and 18.

35. The composition of claim 34, characterized in that it comprises, moreover,
as a combination product for simultaneous, separate or sequential use, an anti-tumoral
antibody.

36. The composition of claim 33 or 34, characterized in that it comprises,
moreover, as a combination product for simultaneous, separate or sequential use, a
cytotoxic/cytostatic agent.

37. The composition of one of the claims 33 to 36, characterized in that one, at
least, of said antibodies, or one of its functional divalent fragments, is conjugated with a
cell toxin and/or a radioelement.

38. The composition of claim 37, characterized in that said cytotoxic/cytostatic
agent or said toxin and/or a radioelement is coupled chemically to at least one of the
elements of said composition for simultaneous use.

39. The composition as claimed in one of claims 34 to 38as a medicament.

40. The use of an antibody, or one of its functional divalent fragments, of claims
3-6, 9-11, 14-16, 19-22 and 28 to 32 or of an antibody produced by hybridoma of
claims 7, 8, 12, 13, 17 and 18 and/or of a composition of claims 33 to 39 for the

preparation of a medicament intended to inhibit the growth and/or the proliferation of
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tumor cells.

41. The use of an antibody, or one of its functional divalent fragments, of claims
3-6,9-11, 14-16, 19-22 and 28 to 32 or of an antibody produced by hybridoma of claims
7, 8,12, 13, 17 and 18 and/or of a composition of claims 33 to 39, or the use of claim
40, for the preparation of a medicament intended for the prevention or for the treatment
of cancer.

42, The use of claim 41, characterized in that said cancer is a cancer chosen
from prostate cancer, osteosarcomas, lung cancer, breast cancer, endometrial cancer,
glyoblastoma or colon cancer.

43. The use of claim 4lor 42, characterized in that said cancer is a HGF
dependent and independent Met-activation related cancer.

44. A method of in vitro diagnosis of illnesses induced by an overexpression or
an underexpression of the c-Met receptor starting from a biological sample in which the
abnormal presence of c-Met receptor is suspected, characterized in that said method
comprises a step wherein said biological sample is contacted with an antibody of claims
3-6, 9-11, 14-16, 19-22 and 28 to 32 or produced by hybridoma of claims 7, 8, 12, i3,
17 and 18, it being possible for said antibody to be, if necessary, labeled.
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Ley
45

Asn
ser
vatl

Gly

Lys
Phe
Leu
45

Asn
Ser
val

ASp

val

val

GlIn
Thr
Tyr

Glin
110

Pro
Thr
Glu
Gln
Thr
Tyr

Gin
110

Pro
Thr
30

Glu
Gln
Thr
Tyr

Tyr
110

Ser

Asp

Lys
Ala
Tyr

95
Gly

Gly
15

Asp
Trp
Lys
Ala
Tyr

Gly

Gly
15
Asp

Trp
Lys
Ala
Tyr

95
Trp

Leu
15
Ser

Phe
Tyr‘
80

Cys

Thy

Ala
Tyr
Tle
rhe
Tyr
80

Cys
Thr

Ala
Tyr
Ile
Phe
TYF
80

Cys

Gly

Gly
Tyr



<211> 3 <212> PRT <213> nus nuscul us <400> 60 Thr Thr
9 <212> PRT <213> nus nuscul us <400> 61 H's Gn Trp Ser

ser

Ser Tyr

1 <210> 61 <211>

Pro Phe Thr

15 <210> 62 <211> 118 <212> PRT <213> nus nuscul us <400> 62 G n Val Gn Leu
Gn Gn Ser Ay Ala Qu Leu Ala Lys Pro Ay AIa 151015 Ser Vval
Cys Lys Ala Ser Gly Tyr Thr

Gn Arg PR, gieypﬁ%

Ay Ser Thr Asp

Tyr

MeGhYs

Asn

Lys Leu Leu I1é Tyr Arg A
50

Arg Phe Ser Gly Ser

65

Pro Val Glu Ala Asp
85

Glu Asp Pro Leu Thr

<210> 22
<21l> 11
<212> PR

1
T

100

<213> mus musculus

<400> 22
Gly Ile
i

Gln Arg

Gly Asn

Lys Leu
50

Arg Phe

65

Pro val

Glu Asp

<2103> 23
<211> 10
<212> PR

val
Ala
Ser
35

Leu
Ser
Glu

Pro

7
T

Leu
Thr
20

Phe
Ile
Gly
Ala

Phe
100

Thr
5

Ile
Ile
Tyr
ser
ASD

85
Thr

<213> mus musculus

<400> 23
ésp Ile

Glu Thr
Leu Ala

Tyr Ala
50

ser Gly

65

Giu Asp

Thr Phe

<210> 24
<21l> 24
<212> DN

Glin
val
Trp
35

Ala
Ser
Phe

Gly

A

Met
Thr
20

Tyr
Thr
Gly
Gly

Gly
100

Thr
5

ITe
ain
Asn
Thr
ser

85
Gly

<213> mus musculus

<400> 24

Gly
70
Asp

Phe

Gin
ser
His
Arg
Gly
70

ASp

Phe

Glin
Thr
GIn
Leu
Gln
70

Tyr
Thr

ke
Gb‘
SS
Ser
vai

Gly

ser
Cys
Trp
Ala
55

Ser
Ser

Gly

ser
Cys
Lys
val
55

Tyr
Tyr

Lys

ggatacatat tcactgcata cacc

<210> 25
<211> 24
<212> DN

A

Ph

S5er
Arg
Ala

Ser

Pro
Arg
Tyr
40

Ser
Arg
Ala

Ser

Pro
Arg
Gln
Asp
Ser
Cys

Leu

SPAF-sSaT- o7y T

n 4bys

ASH
The
Thy

Gly
105

Ala
va'l
Gin
Asn
Thr
Thr

Gly
105

Ala
Ala
Gly
Gly
Leu
Gln

Glu
105

Leu
Lteu Glu

Asp Phe
75

Tyr Tyr

90

Thr Lys

Ser Leu
10

ser Glu
Gln Lys
Leu Glu
Asp Phe

75

Tyr Tyr

Thr Lys

Ser Leu
i0

ser Glu
Lys Ser
val Pro
Lys Ile
His Phe

ITe Lys

Page 5

ser
60

Thr
Cys

Leu

Ala
Ser
Pro
Ser
Thr
Cys

Leu

Ser
Asn
Pro
ser
60

Asn

Trp

G1y
Leu
GIn
Glu

val
Ile
Gly
Gly
Leu
Gln
Glu

val
Ile
Glin
45

Arg
sar

Gly

Lys Met Ser

02530 Trp Met Asn Trp Val Lys
Ircﬁn e P3§4CQQ'5GWQ Yolddo |l € Asn Pro Thr Thr

Ile
Thr
GIn

Met
110

Ser
Asp
Gln
Ile
Thr
Gin

Met
110

ser
Tyr
30

Leu
Phe
lL.eu

Pro

Pro
Ile
ser

95
Lys

Ley
Thr
Pro
Pro
ITe
ser

95
Lys

val
15

ser
L.eu
Ser
Gin

Pro
95

Ala
Asn

80
Lys

Gly
Tyr
Pro
Ala
Asn

80
Ash

Gly
Asn
vall
Gly
Ser

80
Tyr

24



505560 Lys Asp Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Asn Thr Ala Tyr 65
70 75 80 Met G n Leu Ser Ser Leu Thr Ser A u Asp Ser Ala Val Tyr Tyr Cys
859095 Ala Ile Ay Ay Tyr Ay Ser Trp Phe Ala Tyr Trp Ay Gn dy Thr
100105110 Leu Val Thr Val Ser Ala Page 11 eolf-seqgl.txt 115 <210> 63 <211>
108 <212> PRT <213> Thus muscul ue1€430>t@8 G n Ile Val Leu Thr Gn Ser Pro
Ala |l & WMst™&t A 4 Ser Pro @y 151015 G u Lys Val Thr Leu Thr Cys Ser Ala
Ser Seksd®erzsVal Ser Ser Thr 202530 Tyr Leu Tyr Trp Tyr Gn Gn Lys Pro Ay
Ser SePtUPRCERYSLPEFINTPIBE4045 11e Tyr Thr Thr Ser Iie Leu A*a Ser @y Val

Pro Ala Arg Phe ser 505560
<210> 26
<211> 33
<212> DNA
<213> mus musculus

<400> 26
gcaagatcty agattacgac ggaatttgac tac 33

<210> 27

<211> 724

<212> DNA

<213> mus musculus

<400> 27
ggttattcat tcactgacta cacc 24

«210> 28

<211> 24

<212> DNA

<213> mus musculus

<400> 28
attaatcctt acaatggtgg tact 24

<210> 29

<211> 33

«<212> DNA

<213> mus musculus

<400> 29
gcaagagagg aaattacgaa ggactttgat ttc 33

<210> 30

<211i> 24

<212> DNA

<213> mus musculus

<400> 30
ggatacacat tcactgacta caac 24

<210> 31

<211> 24

<212> DNA

<213> mus musculus

<400> 31
attaatccta acaatggtogg tact 24

<210> 32

<211> 42

<212> DNA

<213> mus musculus

<400> 32
gcaagaggga ggratgttgg ttactactat gotatggact ac 42

pPage 6



Gy Ser Ay Ser Ay Thr Ser Tyr Ser Leu Thr Ile Ser Ser Met Au 65 70 75 80
Thr Qu Asp Ala Ala ser Tyr Phe Cys His G n Trp Ser Ser Tyr Pro

859095 Phe Thr Phe Ay Ser Gy Thr Lys Leu Asp Ile Lys 100105 <210> 64
<211> 24 <212> DNA <213> Thus nuscul us <400> 64 ggctacactt ttacttccta
ctgg24 <210> 65 <211> 24 <212> DeAf<ti3xtxtrus nuscul us <400> 65 attaacccta
ccact gg81% $hct 24 <210> 66 <211> 33 <212> DNA <213> nus nuscul us <400> 66
gcaat aggag pat at gg?tc ctggtttgcect tac33 <210> 67 <211> 21 <212> DNA <213>
mus NuSEPUBY<AGEBIUS7 t caagt gt aa gttccaccta c21 <210> 68 <211> 9 <212> DNA

<213> muso-nscul us <400> 68 accacat cc9
gaaagtgttg atagttatgc caatagtttt 30

<210> 34
«<211> 9

<212> DNA

<213> mus musculus

<400> 34
cgtgcatcc 9

<210> 35

<211> 27

<212> DNA

<213> mus musculus

<400> 35
cagcaaagta aggaggatcc tctcacg 27

210> 36

«<211> 30

<212> DNA

<213> mus musculus

<400> 36

gaaagtattg atacttatgg caatagtttt 30
<210> 37

<211> 27

<212> DNA

<213> mus musculus

<400> 37
cagcaaagta atgaggatce attcacg 27

<210> 38

<211> 18

<212> DNA

<213> mus musculus

<400> 38
gagaatattt acagtaat 18

<210> 39

<211> @

<212> DNA

<213> mus musculus

<400> 39
gctgcaaca 9

<210> 40

<211 27

<212> DNA

<213> mus musculus

<400> 40
caacattttt ggggtcctco gtacacg 27
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<210> 41
<211> 354
<212> DNA

<213> mus musculus

<400> 41

gaggtccagc
tcctgcaaga
cttggagaga
aaccagaagt
atggacctcc
attacgacgg

<210> 42
<211> 354
<212> DNA

tgcaacagtc
cttctggata
gcctrtgactg
tcaagggcaa
gcagecctgac
aatttgacta

<213> mus musculus

<400> 42

gaggtccagdge
tcctgcaagg
catggaaaga
aaccagaagt
atggagcicc
attacgaagg

<210> 43
<211> 363
<212> DNA

tgcaacagtc
cttctgatta
ccctrtgagtg
tcaagggcaa
tcagtctgac
actttgattt

<213> mus musculus

<400> 43
gaggtectge
ccctgcaagg
catggaatga
aaccagaagt
atggagctec
tatgttggtt
tca

<210> 44

<211> 333
<212> DNA
<213>

<400> 44

gacattgtoc
atatcctgea
cagcagaaac
gggatcccty
cctgtggaad
acgrtcgact

<210> 45

<211> 333
<212> DNA
<213>

<400> 45

ggcattgtgt
atatcctgca
cagcagaaac
gggatccety
cctgtggagg

tgcaacagtc
cttctggata
gccttgagty
teaagggcaa
gcagcctgac
actactatgce

mus musculus

tgacccaatc
gagccagtga
caggacagec
ccaggttcag
ctgatgatgt
cggggacaaa

mus musculus

tgacccaate
gagtcagtga
caggacagec
ccaggttcag
ctgatgattc

tggacctgag
catattcact
gattggaggt
ggccacattg
atctgaggat
ctyggggccaa

tggacctgaa
ttcattcact
gattggactt
ggccacatrta
atctgaggac
ctoggggccaa

tggacctgag
cacattcact
gattggagat
ggccacattg
atctgaggac
tatggactac

tccagettot
aagtgttgat
acccaaactg
tggcagtggyg
tgcaacctat
attggaaaty

tccagettct
aagtattgat
acccaaactc
tggcagtgag
tgcaacctat

27 <210> 70

eolf-segl.txt

ctggtgaage
gratacacca
attaaaccaa
actgtagaca
tctgcagtct
gacaccgctc

ctggtgaage
gactacaccc
attaatcctt
actgtagaca
tctgcagtct
ggcaccactc

ctggtgaage
gactacaaca
attaatccta
actgtagaca
actgcagtct
tggggtcaag

ttggctgtgt
agttatgcca
ctcatctatc
tctaggacag
tactgtcagc
aaa

ttggctgtgt
acttatggca
ctcatctatrc
tctaggacag
tactgtcagce

Page 8

ctgaggctte
tgcactgggt
acaatggtct
agtcctccag
attactgtgce
tcacagtctc

ctggagcttc
tgaactgggt
acaatgytgd
agtcatccag
attactgtgc
tcacagtctc

ctggggettc
tggactgggt
acaatggtgg
agtcctccag
attactgtgc
gaacctcagt

ctctaggygca
atagttttat
gtgcatccaa
acttcaccct
aaagtaagga

ctctaggaca
atagttttat
gtgcatceaa
acttcacccet
aaagtaatga

<211> 354
agtgaagata 60
gaggcagagc 120
tgctaactac 180
cacagcetac 240
aagatctgag 300
ctca 354
aatgaagatt 60
gaagcagagc 120
tactacctac 180
cacagcctac 240
aagagaggaa 300
ctca 334
agtgaagata 60
gaagcagage 120
tactatcttc 180
cacagcctac 240
aagagggagy 300
caccgtctce 360

363
gagyggccacc 60
gecactggtac 120
cctagaatct 180
caccattaat 240
ggatcctcte 300

333
gagggecacc 60
acactggtac 120
¢ctagaatet 180
caccattaat 240
ggatccattc 360

<210> 69 <211> 27 <212> DNA <213> nus nuscul us <400> 69 eol f-segl.txt
cat cagtgga gtagttaccc attcacg

<212> DNA



<213> nus nuscul us <400> 70 caggtccagc ttcagcagtc tggggctgaa
ct ggcaaaac ctggggcctc agtgaagatg 60 tcctgcaagg cttctggcta cacttttact
tcctactgga tgaactgggt gaaacagagg

acgttcggct cggggacaaa gttggaaatg

<210> 46
<211> 321
<212> DNA

<213> mus musculus

<400> 46

gacatccaga
atcacatgtc
ggaaaatctc
aggttcagtg
gaagattttg
gggaccaagc

<210> 47
<211> 24
<212> DNA

tgactcagte
gagcaagtga
ctcagcteet
gcagtggatc
ggagttatta
tggagataaa

tccagectee
gaatatttac
ggtctatget
aggcacacag
ctgtcaacat
g

<213> artificial sequence

<220>

eolf-seq] . txt

daad

ctatctgtat
agtaatttag
gcaacaaact
tattccctea
ttttggggtc

ctgtgggaga
catggtatca
tagtagatgg
agatcaacag
ctcecgtacac

aactgtcacc
gcagaaacag
tgtgccatca
cctgcagtct
gttcggaggg

<223> Primer for housekeeping gene Ribosomal protein, large,

<400> 47

gaaactctge attctcgett cctg

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

<220>

48
22
DNA

artificial seguence

<223> Primer for housekeeping gene Ribosomal protein, large,

<400> 48

aggactcgtt tgracccgtt ga

<210> 49
<211> 26
<212> DNA

<213> artificial seguence

<220>

<223> Primer for housekeeping gene Ribosomal protein, large,

<400> 49

tgcagattgg ctacccaact gttgea

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

<220>
<223>

50
18
DNA

<400> 50
aacaatgcct

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

51
20
DNA

primer for HGF

ctggttee

artificial seqguence

artificial seguence

Page ¢

333

60
120
180
240
300
321

PO (RPLD)

24

PO (RPLD)

22

PO (RPLOD

26

i8



120 cctggacagg gtctggaatg gattggatac attaacccta ccactggttc tactgactac 180
aat cagaagt taaaggacaa ggccacattg actgcagaca aatcctccaa cacagcctac 240
at gcaact ga gcagcctgac atctgaggac tctgcagtct attactgtgc aataggagga 300

tatgggtcct ggtttgctta ctggggccaa gggactctgg tcactgtctce
eotf-seql.txt

<220>
<223> Primer for HGF

<400> 51
cttgtagctg cgtcctttac 20

<210> 52

<211l> 27

<212> DNA

<213> artificial sequence

<220>
<223> Probe for HGF

<400> 52
ccttcaatag catgtcaagt ggagtoa 27

<210> 53

<211> 28

<212> DNA

<213> artificial sequence

<220> .
<223> Primer for c-Met

<400> 53
cattaaagga gacctcacca tagctaat 28

<210> 54
C<211s 22
<212> DNA
<213> artificial sequence

<220> .
<223> Primer for c-Met

<400> 54
cctgatcgag aaaccacaac ct 22

<210> 55

<211> 25

<212> DNA

<213> artificial sequence

<220>
<223> Probe for c-Met

<400> 55
catgaagcga ccctctgatg tceca 25

<210> 56

<2311> 8

<212> PRT

<213> mus musculus

<400> 56
§1y Tyr Thr pPhe Ehr Ser Tyr Trp

<210> 57
<211> 8
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tgca 354 <210> 71 <211> 324 <212> DNA <213> nus nuscul us

ecif-seql.txt
<212> PRT
<213> mus muscutus

<400> 57
iTe Asn Pro Thr Ehr Gly Ser Thr

<210> 58

<211> 11

<212> PRT

<213> mus musculus

<400> 58
Ala Ile gly Gly gyr Gly ser Trp Phe Aga Tyr
1 1

<210> 59

<211> 7

<212> PRT

<213> mus musculus

<400> 59
ser Ser val Ser Ser Thr Tyr
1 5

<210> 60

<211> 3

<212> PRT

<213> mus muscuius

<400> 60
Thr Thr Ser
1

<210> 61

<21l> 9

<212> PRT

<213> mus musculus

<400= 61
Tis GIn Trp ser Eer Tyr Pro Phe Thr

<210> 62

<211> 118

<212> PRT

<213> mus musculus

<400> 62

GIn val &In Leu Gin Gln Ser Gly Ala ggu Leu Ala Lys Pro Gly Ala

1 5 15

Ser val Lys Met Ser Cys Lys Ala ggr Gly Tyr Thr Phe ggr ser Tyr
20

Trp Met Ash Trp val Lys Gln ﬁgg Pro Gly ¢In Gly kgu Glu Trp Tle

35
Gly Tyr Ile Asn Pro Thr ggr Gly ser Thr Asp Tyr Asn Gln Lys Leu
50 60

Lys Asp Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Asn Thr Ala Tyr

65 70 75 80

Met Gin Leu Ser Sgr Leu Thr Ser Glu ggp ser Ala val Tyr ggr Cys

8

Ala Ile Gly Gly Tyr Gly Ser Trp Phe Ala Tyr Trp Gly Gln Gly Thr
100 105 110

teu val Thr val ser Ala
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<400> 71 caaattgttc tcacccagtc tccagcaatc atgtctgcat ctcctgggga gaaggtcacc
60 ttgacctgca gtgccagctc aagtgtaagt tccacctact tgtactggta ccagcagaag 120
ccaggatcct cccccaaact ctggatttat accacatcca tcctggcttc tggagtccct 180
gctcgcttca gtggcagtgg

115

eolf-seql.txt

<210> 63

<211> 108

<212> PRT

<213> mus musculus

<400> 63
Gin ITe val Leu Ehr Gln ser Pro Ala ige Met Ser Ala Ser Ego Gly
1
Glu Lys val ;gr Leu Thr Cys Ser gga ser Ser Ser val ggr Ser Thr
Tyr Leu ggr Trp Tyr GIn Gln zés Pro Gly Ser Ser zgo Lys Leu Trp
Ile ggr Thr Thr Ser Ile %gu Ala Sser Gly val ggo Ala Arg Phe Ser
Gly Ser Gly Ser Gly Thr Ser Tyr Ser Leu Thr Ile Ser Ser Met Glu
65 70 .75 80
Thr Glu Asp Ala gga ser Tyr Phe Cys ggs Gin Trp Ser ser ggr Pro
Phe Thr Phe Gly Ser Gly Thr Lys Leu Asp Ile Lys

100 1G5

<210> 64

<211> 24

<212> DNA

<213> mus musculus

<400> 64
ggctacactt ttacttccta ctgg 24

<210> 65

<211> 24

<212> DNA

<213> mus musculus

<400> 65
attaacccta ccactggtte tact 24

<210> 66
<211> 33
<212> DNA
<213> mus muscuTus

<400> 66
gcaataggag gatatgogtc ctgothttyct tac 33

<210> 67

<211> 21

<21Z> DNA

<213> mus muscutus

<400> 67
tcaagtgtaa gttccaccta c 21

<210> 68
<211> 9

<212> DNA

<213> mus musculus

<400> 68
accacatcc 9
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gt ct gggacc
tttctgccat

tcttactctc tcacaatcag cagcatggag 240 actgaagatg ctgcctctta
cagtggagta gttacccatt cacgttcggc 300 tcggggacaa agttggacat aaaa

324
eolf-seql. txt

<210> 69
<211> 27
<212> DNA
<213> mus musculus
<40G> 69
catcagtgga gtagttaccc attcacy 27
<210> 70
<211> 354
<212> DNA
<213» mus musculus
<400> 70
caggiccagc ttcagcagtc tggggctgaa ctggcaaaac ctggggoctc agtgaagatg 60
tcctgecaagg cttctggeta cacititact tcctactgga tgaactgggt gaaacagagg 120
cctggacagg gtctggaatg gattggatac attaacccta ccactggtic tactgactac 180
aatcagaagt taaaggacaa ggccacatty actgcagaca aatcctccaa cacagectac 240
atgcaactga gcagcctgac atctgaggac tctgcagtct attactgtge aataggagga 300
tatgggtcct ggtttgetta ctgggdccaa gggactctgg tcactgtctc tgea 354
<210> 71
<211> 324
<212> DNA
<213> mus musculus
<400> 71
caaattgttc tcacccagtc tccagcaatc atgitctgcat ctcctgggua gaaggtcace 60
ttgacctgca gtgccagetc aagtgtaagt tccacctact tgtactggta ccagcagaagd 120
ccaggatcct cccccaaact ctggatttat accacatcca tcctggoitc tggagtccct 180
gctcgettca gtggcagtgg gtctgogace tettactcte tcacaatcag cageatggag 240
actgaagatg ctgccrctta tttctgccat cagtggagta gttacccatt cacgttcogce 300
tcggggacaa agttggacat aaaa 324
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