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In the past few years, many different strategies have been developed to attenuate cMet
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10 In order to clarify, the consensus sequences SEQ ID Nos. 55 to 60
of the invention are sunmarized in the followng table 1. Table 1 SEQ ID
No. Sequewoeo(1/dy®By CDR- H1 55 GYX1X2TSX3YX4 CDR-H2 56 | REDX®XnEX82491 CDR- H3
57 Xl ORX11X12X13X14X15X16X17Y CDR-L1 58 4X18X19X20X21X22Y CDR-L2 59 X23X24S
CDR- L3 60 QQX25NSX26PX27T 15

sequence SEQ ID Nos. 1 to 12 or 29 to 39 or at least one CDR whose sequence has at least
80%, preferably 85%, 90%, 95% and 98% identity after optimal alignment with sequences 1
to 12 or 29 to 39.
A “functional fragment” of an antibody means in particular an antibody fragment,
5 such as fragments Fv, scFv (sc=simple chain), Fab, F(ab’),, Fab’, scFv-Fc or diabodies, or
any fragment whose half-life has been increased. Such functional fragments will be described
in detail later in the present description.

A “derived compound” or “derivative” of an antibody means in particular a binding
protein composed of a peptide scaffold and at least one of the CDRs of the original antibody

10 1in order to preserve its ability to be recognized. Such derived compounds, well-known to a
person skilled in the art, will be described in more detail later in the present description.

More preferably, the invention comprises the antibodies, their derived compounds or
their functional fragments, according to the present invention, obtained by genetic
recombination or chemical synthesis.

15 According to a preferred embodiment, the antibody according to the invention, or its
derived compounds or functional fragments, is characterized in that it consists of a
monoclonal antibody.

“Monoclonal antibody” is understood to mean an antibody arising from a nearly
homogeneous antibody population. More particularly, the individual antibodies of a

20  population are identical except for a few possible naturally-occurring mutations which can be
found in minimal proportions. In other words, a monoclonal antibody consists of a
homogeneous antibody arising from the growth of a single cell clone (for example a
hybridoma, a ecukaryotic host cell transfected with a DNA molecule coding for the
homogeneous antibody, a prokaryotic host cell transfected with a DNA molecule coding for

25  the homogeneous antibody, etc.) and is generally characterized by heavy chains of one and
only one class and subclass, and light chains of only one type. Monoclonal antibodies are
highly specific and are directed against a single antigen. In addition, in contrast with
preparations of polyclonal antibodies which typically include various antibodies directed
against various determinants, or epitopes, each monoclonal antibody is directed against a

30  single epitope of the antigen.

It must be understood here that the invention does not relate to antibodies in natural
form, i.c., they are not taken from their natural environment but are isolated or obtained by
purification from natural sources or obtained by genetic recombination or chemical synthesis

and thus they can carry unnatural amino acids as will be described below.
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ot her worghs, IMGE unfHRNHuntHeriGaNs ak&IoinbED deghidab eshragnAtion) tdeigflited 8% IMGT
functional fragnent or derivative thereof, characterized in that it

conpr i se$odlitie e YeresdiRizs M ewddefponylt Re lgronpeensties. $8i $- %% (2002)4)Kagps,

heavy ch i h i agHo

VBT 25 ol P gy 88 b B SR TR0 il B LER BT By
No. 7, cme@sbmmetme [Kequ&pmchﬁﬁ@dl Bhd\o.cfran@ . -BDR: b1 hevepg ahbeMHC
sequence SE chain conprising the follow ng three

d b h
CDRs?@s ¢&1¢ H@éjd%cl&lﬁl *ﬁgidﬁ d{q)sl\/%%’ ﬁZQ%QﬂﬂQéZ@ﬁHtem respectively CDR-HlL
having the seqyenck a?/?@hku'}? MBRs é%%3%ﬁo%%a@iébﬁg &iie BRIYAACEDORER dHRNY 30

and CDR-H3 having t e’ sequence
used here in order to indicate, according to the case, one of these regions or several, or even

the whole, of these regions which contain the majority of the amino acid residues responsible
for the binding by affinity of the antibody for the antigen or the epitope which it recognizes.
25 More particulary, according a first aspect, the invention relates to an isolated antibody,
or a functional fragment or derivative thercof, capable of binding specifically to the c-Met
protein, comprising 1) a heavy chain comprising at least one of the following CDR-HI1, CDR-
H2 and CDR-H3, as defined according to IMGT numbering system, wherein CDR-H1
comprises the sequence SEQ ID No. 55, CDR-H2 comprises the sequence SEQ ID No. 56 and
30  CDR-H3 comprises the sequence SEQ ID No. 57; and/or ii) a light chain comprising at least
one of the following CDR-L1, CDR-L2 and CDR-L3, as defined according to IMGT
numbering system, wherein CDR-L1 comprises the sequence SEQ ID No. 58, CDR-L2
comprises the sequence SEQ ID No. 59 and CDR-L3 comprises the sequence SEQ ID No. 60.

In a preferred embodiment, the present invention is directed to an isolated



30 The invention can al so be described as an anti body, or a functional
fragment or derivative thereof, characterized in that it conprises a light
chai n selwoted/howm t he group consisting of: a) a |ight pclraprolo@eg2ri si ng
the following three CDRs as defined accdrding to | MGT nunbering system
respectively CDR-L1 having the sequence SEQ ID No. 4, CDR-L2 havi ng V\D
2011/ 020925€0CT/ EP2Q10/.062271 8 the sequen e S QI No,. 5 and i ng
the sequéAROAERS # Hinkgonag fragmgntyr deriveigrs thesear ¢ o WndigecheTie &wt
three CDRsyjag H)@élh n%r@c@é}&reg'lﬂghﬁtoltIcléfgl:grl@ ezf 'h@ mﬁﬁ% Eﬁ&ﬁ G 1Rk Yhe
CDR- L1 havi ng the sequence SE avi ng uence SEQ |
No. 33 arollc®DRe LtBrehaQDiRg ¢hR- Héq@@rPcéleﬁ@ CIDR\IbB 34. deﬁ@ecﬂ racegrdinigeto IMGT
enbodi ment

hyper var PUBPETTRGTIRE: drtetdn ST TRaM G iaris R TRNGa b T s

defi ned latsmtsﬁb@stthetse@tence( Kegan) &lo. 3b -and TR 8SmPHisch R Sdaen@f SEQ ID No.
i munol ogi cal interest, 5th U. S. Departnent of Health and Human

Ser vi ces S7Npml/or1 9oa llghh@wm@@npeWg plolegyt . therFdloaving éhr@ehﬂ@éisr@aﬁyLb HaPR-LEDRs
and three i E%DGRlS

i ndi cat e(21 dfq%é gfépen | ng K iiad Fﬁlngé%glgﬁ%ﬁ%”germ%r\;steﬁl or heeveélrlt a ]?i?ocfo%m%lsgs
regions eicquenBHMED My. 58] CPROL2 tb@pefdsibe sjubndeceSEQUDNG. SORASTDRAY or
the anti body's binding affinity for the antigen or epitope it recogni zes.
Accor di n@owrlﬁdh%%qquﬁ%eﬁ%i%g\‘%ﬁﬁodl ment, the antibody of the invention,
or opg of its functional fragnents or derlvatives, is characterized in that
it corrprlses a heavy chain 15 conprising the followi ng three CDRs as

defi ned accor dnpgler @ datbdt therceagpasts seqlighc GEOREQID WaR-Sb20 40 df GoRavhitionkaer ei n
CDR-H1 conprises, t uence QID NO 9, CDR-H2 conprises the seqguence
SEQ ID Né%“é%lnégﬂ?ﬁgwd%ﬁpf s the sequence SEQ ID No. 3.

Accor di ngrahR @@anot her particul ar enbodi ment, the antibody of the invention,
or one of its functional fragnments or derivatives, is characterized in that
it conprises a light chain 20 corrpr|S| ng t he foIIovm ng three CDRs as

defi ned @aeecoerdin 6 t Kﬁhﬂ 'GSFC\,LI el Y | 1 and—CBR 3 wher ei n
CDR-L1 clonprises th §g&u%yg , CDR-L2 cort%‘tqtugle@ L7 Qequence 12 and

CDR- L3 conprfhra$) t he sequgnce b. Accor dvRox f1axanef her particuljar
enbodi nent, the ant|body of thelinvention, or one of its functional
fragnment|s dCDRdH2 vatives,56 s Chclr act eri zed [ ﬁNt(h&tXﬁth%@rrpri ses a heavy

Chai n 2 CGW\'\ri St IIU the 'F oH n‘ L III CC A\ | < \.r I ul IIU L Kabat
nunberi ng s(;gft{éﬁ espectﬁvel y CDR H1, @Pékiﬁxéﬁg‘ }éﬁ% ?BUX erein COR-H1
conpri ses t@lgRsLelquehce SEHQ TD NO. 35, CDR-HX CRNRLISes, kne sequence |SEQ I D

No. 36 and CDR-H3 cpnprises the|sequence SEQ ID No. 37. According tg
anot her par@DBelZar enbodiifent, the antibody of Kn&oihivention, or one of 30

i ts funcHenal—fragrents—or derbvatives—i+s—charactertzed+nthat—i+t
conpri ses adm{' chain c risijng the foll %Xﬁ@ﬁ%%ﬁ%” as defined
accof i ng To Kabat nunbering system respectivel'y COR-LI, CORLZ an
CDR- L3, wherein CDR-L1 conprises the sequence SEQ I D No. 38, CDR-L2
conpri sesVithte sequence SEQ ID No. 39 and CDR-L3 conprises the sequence SEQ
I D No. 34. WD 2011/ 020925PCT/ EP2010/ 062271 9 Anot her way to define

t he CDRs Xaf Stohd ant i nodideslackor di ng t &st Aeori-nvent i on Xsah ocdvisi st of
determ nl)@th & conmmon F 6ded% for eagh ERyaccordin t‘i’olr and to

Kabat . Accor Ing to anot enbodi ment , 't he anti body of the I nvention, or
one of i 9 Nrflyncti onal lﬁrjégfrrénts or derilafRves, is ohdi8tVerized in that

it conprixesr areavy ch%h [C@marl sing &,;!£ast one of Xpedrhnee CDRs of the
sequences, SEQ | D Nos. or at ne sequ WI h at | east
80% pre%f’a‘%rﬁ%% 90‘%18 %and 98% %é?ﬁp’fg after §§? alignment with
sequencesX;S§EQot ¥ Nos. 1,X,2 MorS. Mre pazgtYouDarly, thez4aA;IbrWody of the

|nvent|or3( af OoRe of |t§(ftwc |I\?nal fr 10 derivatives, is
characteri’zed in that it Eorrprl ses a li al n corrprl sing at | east one of
the three CDRs of the sequences SEQ I D Nos 4 5 or 6, or at |east one
sequence “W fol “Rfissin@asdel &0 MREiBma kM B5¥hae &Qﬁ{s ﬁ%@nd 98% identity after
optimal alignnment with sequences SEQ | D Nos. 15In a preferred

manner, the artdchuskRe &F atneeiquiny cmbogimensy th@nelttbpdy ©§ tha Hventarialor fanggfelt s
20  functional fragments or derivatives, is characterized in that it comprises a heavy chain

[«

O D




or derivatives, is characterized in that it conprises a heavy chain
conprising the following three CDRs, respectively CDR-Hl, CDR-H2 and

CDR- H3, wwenreimi2092€DR- HL conpri ses the sequence SEQ | D RoT/EP2016/06271 29 or
35, or a sequence with at least 80% préferably 85% 90% 95% and 98%
identity after optimal ali gnrrent with ZOsequence SEQID No. 1, 7, 9, 29 or

35; CDR- H2 SE 10, 30
sequence “WPHY a8 tlileg Q’VISIQS??/(E T épizrsg%e‘{}%ggd’/&ccg g %Wﬁﬁd TSROLG ngﬁg/Hif ter
opti mal ap@neRid W@H@e%&?{%ﬁﬁc%h gowgyrlsgs t%%q@&chSE@IDW 7, €k B

conprises the sequence SEQ | or a sequence Wi th at
25| east 80%n§ﬂseh@$®1bchem IEND% 2%@£@R+P9Mpdsmﬂltyemn@rsmtmm 8.

al i gnment wit en e 1 or

preferably, t d9 P&S Ct“@é %WRP@HP?%% oarn“(]?ﬂéy of the EWF’&%%“[ i°€5rP£|e of its
fragnent %mloelﬂr !ﬁ’d b1¥t§50r Hérivalfigb @ Cls €6HagRebriz8d tiRathat tit CORAPFribEES l@gﬂtl @hin
chain conprising the followng 30 three CDRs, respectively CDR-L CDR- L2

and CDR- [c8mpyipiag élilenfollowmg thrgDRDRB &sohqﬁnﬁ@ eecording $@ dMéENG ée%qmweb NBR-B), 11,

Cdenti ty kAR SEALRREEL VOB eDRRE] BRitif B Sty KB 10NG 3PRI% T
CDR- L2 ceopiptis®shé Mu&lﬁﬂmﬁb NfaES)ahﬂ)GﬂiR L3, cotpriséd3h®kec@OnceBE@ IB epIence

with at WD 2011/ 020925PCT/ EP2010/ 062271 10 | east 8Q% preferably 85fg 90%
95% and 98% i dPIARE K & dRErtEHHAr RErbOSIMeHntgt anibpfy @écﬁlaﬁeméntge@qrmnndb

12 or. n CRR: g€

4, g? a fg%glgg%cgra%\nmerﬁs it e(gast %0 /& C&g?%l %ﬁg (f tﬂﬂ?é@ 9‘%%@%% anc? ugS%pgl
i dent i ty cafipasingphe rfalloxallngmhmenﬁmstda; éﬁ”qmdnmoﬁh@@ AN numboring 4ystem,
In still anothe he. inve be descr.i bed as
ant i body,reS@PCtéVeimﬁﬁR ﬁhgfﬂkr % Bé ﬂée?’ e QISJ‘SFE%P%YBP“S% G SeavEIce %@&2 in
that it iip 86! @@t@ﬁRtFl@%b%ﬁs&;rt%%e&%%é SEPID Ao, Jo 9 CBR-BNLE Yses Qe @
functional fragment or derivative thereof, conprising: a heavy chain

conpri si mgquches SEQIIBVngSlt hree CDRs as defined accor di ng to II\/GT

respectively - h seunceS I i

Cequbnce. SED FBoREMS Bk esaeg TG TS whhdh of e PR Srieiat 4
l'i ght Ch%ﬁbti@ﬁﬂpfﬂagﬁ@ﬂst(ﬁed&@&am&‘é ng &likRerGRRSInatatef icHRPriaaCar | mgcﬂaﬁl

| MGT, 15 respectively CDR-L1 having the sequence SEQ I D No. 4,

havi ng t fempEgingribe folwyinp thepe EDRSdsCbFINGG deaQidig tmélw%@em@erugeystm
No. 6; a”‘%es%)ect?v%lyaéﬁggggy Rl Aol LEPRLLY Wl%éﬁél%?ﬁ?}?t 105019Rr[§'e§’ Aol 4 etngg 8¢ -

conpri sing P& conprisim OW N

defi ned abpcEo dBmgCDR-mepfleapmetisnye CbR iHd N@V331gnd IO BEguesnRisSEGd D
No. 29, CDR-H2 haV| B%‘it he sequence 20 SEQ I D No. 30 and CDR-H3 having the
sequ%@nce SS?E’Q“? a light chain conprising the follow ng three

CDRs as defi ngd eg%qqg&ﬁmh& %Je&@%—n LESRE E%w%% !rr% %R%dénggga@ﬁﬁ%sﬂce

SEQ I D No. 32, aving t sequence S avi ng
t he sequefmgmeﬁE@ dddivhlov8thereof, characteriked tnhthatpit es@ptised @seriypthon seltéted fronms

"pol ypepti des' ol ypepti de sequences", 25"pepti des" and "proteins
attached! ]!ll%grﬁHP F‘b‘gsb"\}%gBErpounds or to their sequences" are interchangeable.

It nust lﬂ?a“ﬁ@@j} sdhard c&t?lglgsﬂl@ ahe tBBoW R éeﬂltréeo Totaess 'H%Ené@la@écﬁrdﬁlg anileadi es

in natural form i.e. are not taken fromtheir natural environnent
but abe ingolbatieg Swembtr@ﬂpnqu/eby GhR-H1i batingrihd seqnenet HEA [BoNpcds (IR-H2

R N L O T M T RN
b) a heavy chain comprising the following three CDRs as defined according to IMGT
numbering system, respectively CDR-H1 having the sequence SEQ ID No. 29, CDR-H2
having the sequence SEQ ID No. 30 and CDR-H3 having the sequence SEQ ID No. 31.

30 The invention can also be described as an antibody, or a functional fragment or
derivative thereof, characterized in that it comprises a light chain selected from the group
consisting of:

a)a light chain comprising the following three CDRs as defined according to IMGT
numbering system, respectively CDR-L1 having the sequence SEQ ID No. 4, CDR-L2 having



For nore clarity, it nust be understood that in the follow ng description,
and nore particularly in tables 3a and 4a, the CDRs of the antibody called
224D10, wwbl0he20eEi ned by | MGT nunberi ng, kabat nunber ipog/Eepaloly22cpnmon
nunbering. Conmon numbering regroups theé residues part of each CDR which
are common to the WD 2011/020925PCT/ EP2010/ 062271 11 CDRs as defined by

the I MGT and th ' 5. I ' t
et i nos . (Heepce SECDINGS 66 CRECT MAse ey s O h ahbrgds. kabat
nunber i ng) §yghimutef 10 ri}sfﬁ% @g%é%%{%%%ﬂég EPRSNS ahadd %X&)}r%ﬂ%b% ?19@?’[9

defi ned. %Nbre partlcu@r y, the consi sts of the SEQ
( TSAYF) innmbheng epstom, mesprbenichy CHRsLénhavofg BEGdqDeNe. SEQ(IBY HoTSRYFK)DRA2 he

| MGT numnber.i ng system | D TSAYEWS) in t t punbering
system  hevinghe GFuci A0 AL NGCR o PR B boehs mERTP R The common
and | MGT nunbay i @thsy Shddinkid, %ﬁ%@&@ﬂ%a&%ﬁiﬁg NERGhNYY SR KMeahd thdhre
kabat 10 nunbering system e CDR-H3 consists I1n the SEQ 1D No. 3

( DRTFAY) hiyperyréabdoragioms s dhkdsay and hgbt ¢hagnssgfsmamnnoglobpbassas defined by dtababf
SEQ I D No TRDRTF in thecl n rin m th t i ght
charn coeh (ARSI Segl e 05 iR Y TRE ORIt Skt Sberiiehict
nunber i ngfsyattriEd ananaf S&HQd, NIND. 1991, {HIRASKRICANGhE]) Therctdie theadatavytghagr i ng

system Concerning the CDR-L2 it consists of SEQ ID No. 5 (YAS) in the
conmon aftdPRmer hikedighitsheia (PR eandhe fermeSCDR Nd “CDRSY ssexspes) toj indicpis.

kabat ~nu j t - ! . D
o, 6 QLB Pl s, ape o mopss o Rerb B 5t i i s Ry iy e 7
be easi | ywndonecibyesidues maporsiilé feedhd antibody’abindimgy affingy &ntthdadigeR Bt Gitope it
In parallel, for nore clarity, it must be understood that in the foll ow ng
descri pt "'oY $AY nmore particularly in tables 3b and 4b, the CDRs of the

anti body cal | 820 Motter Pertdafat BREoMYhMdle M%ﬁ?io@%@ﬁ%rﬁibnlfﬁpéﬁe of
nunberi ng. 25In the sense of the present invention, the "percentage

i denti t y'itsbiieheteenl tragmsey we ncasatofesnisctlairastaized sn dhat aicompassis ds heaanchatrhe
per cept age of. .i denti.cal .nucl eotides o ino_acid residues betwee he  t wo
PG EncoLopgrinal din i Paane BhFalhi asrdeaheh ARschEint 45 Kb Aeroahes hRRAEA age
bei ng purady-rst aid SDRCAB, aRekeinN€DRLIAT @bAMNEISS MelsWaRAcd BEQL MD NEE QL €T $ 2
being distributed randomy al orll\%et heir |ength. The conparison of two

nucl ei ¢ &emgriges theraqocneeiEQ B Noe dit end €DR-E3coawrisesohabiaycrecer Y@ ED o 3by
conparing the s ces ter Vi | I Lane e i d

conpari son beiAang';é%P%et%t %I%E)hee? 8&%&%‘? glgll%%mg%g r%en?ltbbr%laﬁé f&% n%gelg[%n" al P%en?rfe nt
W ndow' . it@pfuherdnablifiagmierist oroferivagvese dyiehaegefifad @otpakt Sofprisas abkgla aghaied
out, in addition to _conmparison by hand, by neans of the | ocal -hormlpgzgi(

al gof Pt hisPBPrisiag tthe filoviag &r%ﬁ%ﬂe%@ acqyding N thpbat ragpegtivehy CRghd. of
t he | ocal Jigcifee}V i : )40 : R 22 :

Neddl enal and Vinee T O ARG e A e CBREE forfies e
sim | ari tsyqueeer thambCP8dL D torRpases the senukence pman (1988) [Proc. Natl. Acad.

Sci. USA 85:2444] or hy ans of co ter softwar Si these.algorith
(GAP, BESTFITA ;A@’r% ’Qn%l@lfﬁgﬁc}lﬁr eBogimsgt ﬁé‘? Antthodsior cue SpRtindy B %%Rgge,
Ceneti cs jGoRMIGRAI FaQMBats DF AcaThRS CisEharachRPL§ M tha? MomPFisddYa h&fy chain
conmpari son software BLAST NR or BLAST P). The percentage identity

bﬁt ween tcmmpri&ilog ghe fabowingrthsgei GORacisd d%e%mdﬁmegﬁmg tclzjéiablatrmnglberblsg cpyipar | ng
sequence TBetBibis BT RBEIART EPa:Baorh e PR GRS At Sup SR

r ef er encgDSROUEBC EDROH2 Ol fiREs @lcl @QGETRE IFRY WOEN. t 1 ah VT THEMIBEESiBiStises the
Percentage identity is calculated 1 0 by determ ning the nunber of

posi t i onscquenghBER IPH¥o.afi no aci d or nucl eotide residue is identical

the total nuntgroaripacrpsd Pl i chipenibie B dERE PR bPRE B,

resubt bytsfdActionabfitagimentshe @deivagnisade chaeditiited ibethae@ncimy@risewa Bglguehages.
comprising the following three CDRs as defined according to Kabat numbering system,
respectively CDR-L1, CDR-L2 and CDR-L3, wherein CDR-L1 comprises the sequence SEQ
ID No. 38, CDR-L2 comprises the sequence SEQ ID No. 39 and CDR-L3 comprises the

sequence SEQ ID No. 34.



For exanpl e, the BLAST program "BLAST 2 sequences" (Tatusova et al.,

"Blast 2 15 sequences - a new tool for conparing protein and nucl eotide
sequenceswo 2bENMB0dEcr obi ol ., 1999, Lett. 174:247-250) avairieebéie/oer7t he site
http://ww. ncbi.nl mnih.gov/gorf/bl2. ht®, can be used with the default
paranmeters (notably for the paraneters "open gap penalty": 5, and
"extension gap penalty": 2; the selected matri x being for exanple the
"BLOSUM 62" nmatrix proposed by the progran); the percentage identity
between the t v oHRAUSACES dLthCHRPENRS it Re ARBhGHs2A&Irdhd 85 oY iR¥ndid¥e can
program For theé am no acid sequence exhibiting at™ | east 80%

pr ef er ablegn88%uf dS©eriinGRdthe noimS®oresidues iforyeagh CRaagqeef dngtocldI@hiand tal§ aloht.

Seduence, Cer CoR AN 1 RATEETE CoHBRal T  HAREE) D (e RGh B oo of s
subst bt utfi@fioRhl Bhgh&aslorONIVAAVED i@Ghraclcri¥Ar & itRA R cofiprBBS laOReavl NcHalie

case of substitution of 25 one or nore consecutive or non-consecutive an no

aci ds, s@bspIisingablegstame of thef thraeddD R ofvhicshquanecssti tPtNesed, Ant dooradiladst ar e
repl aced " ivalent" i i-ds, 6200k [ son "equival

o o acicge e RIS JoRTH0%, PRy B0 Rk Bl BRE SR R BE AT 5 e
for one afighhentstittugluéraks SRQND Med. ds2 ok 8hout however nodifying the

bi ol ogi cal activities of the corresponding anti bodi es .and of those specific
exanpl es def i Aderemartslaryp tsuaniikpdne! Bgiimengendy agfe faedtional Fagmeity pler
on their st r-al 00 W 1 h: 1o aci §s: f or I t
subs??tuf%ﬁc%ﬁkgﬁgf ggggég tgm%%m%gﬁggﬁg%Pbggﬁég%gl%?m%?%ﬁggﬂgg¥ogéﬁﬁ&?%y
bet ween threc VIR0 tharseiinmdeseSEQI IeNgs.t4 Der §esrestdtast one scquendsswith at least

non-limtinpg ex €, oL apl el ow rizes the. possible substitutions
li kel y L 5ol P&%ffgﬁglé'dgi/m %\ﬁt ﬁ%ﬁt andeQo Tty fter %ﬁ’taﬁﬁfaﬁtg&menw&ﬁfﬁe&%&qc% of
t he bi ol agiceah t4 wi of the WD 2011/020925PCT/ EP2010/ 062271 13

QHEAd NG L4, YIdr%.

correspondi ng nodi fied anti body; inverse substitutions are naturally
possi bl e under the sanme conditions. WO 2011/ 020925PCT/ EP2010/ 062271 14

I)a/' l;)l ?]54'2 s gs ing I(IIRI)% lpéfﬁr%é&ﬁ%l%}@%)%b t?lte ialtltliltgoid?lno %1)16 frol\lveantgo%), 01y oai{e’ ofcl%syﬂmcﬁ)lro?laﬁl;%ngellql)ts

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

three CDRs, respectively CDR-H1, CDR-H2 and CDR-H3, wherein:

- CDR-HI comprises the sequence SEQ ID No. 1, 7,9, 29 or 35, or a sequence with at

least 80%, preferably 85%, 90%, 95% and 98% identity after optimal alignment with
20 sequence SEQ ID No. 1, 7,9, 29 or 35;

- CDR-H2 comprises the sequences SEQ ID No. 2, 10, 30 or 36, or a sequence with at
least 80%, preferably 85%, 90%, 95% and 98% identity after optimal alignment with
sequence SEQ ID No. 2, 10, 30 or 36; and

- CDR-H3 comprises the sequence SEQ ID No. 3, 8, 31 or 37, or a sequence with at

25  least 80%, preferably 85%, 90%, 95% and 98% identity after optimal alignment with
sequence SEQ ID No. 3, 8, 31 or 37.

Even more preferably, the antibody of the invention, or one of its functional fragments

or derivatives, is characterized in that it comprises a light chain comprising the following
30  three CDRs, respectively CDR-L1, CDR-L2 and CDR-L3, wherein:

- CDR-L1 comprises the sequence SEQ ID No. 4, 11, 32 or 38, or a sequence with at
least 80%, preferably 85%, 90%, 95% and 98% identity after optimal alignment with
sequence SEQ ID No. 4, 11, 32 or 38;

- CDR-L2 comprises the sequences SEQ ID No. 5, 12, 33 or 39, or a sequence with at



Gu Cs (O Ser An (Q Asn AQu (G Asp dy (G Ala Hs (H Arg lle (1)
Leu Leu (L) Ile, Val, Met Lys (K) Arg Met (M Leu Phe (F) Tyr Pro (P) Ala

Ser (S) T™WoO,200Qy09Er (T) 10 PCT/EP2010/062271

least 80%, preferably 85%, 90%, 95% and 98% identity after optimal alignment with
sequence SEQ ID No. 5, 12, 33 or 39; and
- CDR-L3 comprises the sequence SEQ ID No. 6 or 34, or a sequence with at least
80%, preferably 85%, 90%, 95% and 98% identity after optimal alignment with sequence
5 SEQ ID No. 6 or 34.

In still another embodiment, the invention can also be described as an antibody, or a
functional fragment or derivative thereof, characterized in that it is selected from the group
consisting of:

10  a)an antibody, or a functional fragment or derivative thereof, comprising:
- a heavy chain comprising the following three CDRs as defined according to IMGT,
respectively CDR-H1 having the sequence SEQ ID No. 7, CDR-H2 having the sequence SEQ
ID No. 2 and CDR-H3 having the sequence SEQ ID No. 8, and
- a light chain comprising the following three CDRs as defined according to IMGT,
15  respectively CDR-L1 having the sequence SEQ ID No. 4, CDR-L2 having the sequence SEQ
ID No. 5 and CDR-L3 having the sequence SEQ ID No.6; and
b) an antibody, or a functional fragment or derivative thereof, comprising:
- a heavy chain comprising the following three CDRs as defined according to IMGT,
respectively CDR-H1 having the sequence SEQ ID No. 29, CDR-H2 having the sequence
20  SEQ ID No. 30 and CDR-H3 having the sequence SEQ ID No. 31; and
- a light chain comprising the following three CDRs as defined according to IMGT,
respectively CDR-L1 having the sequence SEQ ID No. 32, CDR-L2 having the sequence
SEQ ID No. 33 and CDR-L3 having the sequence SEQ ID No.34.
In the present description, the terms “polypeptides”, “polypeptide sequences”,
25  “peptides” and “proteins attached to antibody compounds or to their sequences” are
interchangeable.

It must be understood here that the invention does not relate to antibodies in natural
form, i.c., they are not taken from their natural environment but are isolated or obtained by
purification from natural sources or obtained by genetic recombination or chemical synthesis

30  and thus they can carry unnatural amino acids as will be described below.

For more clarity, it must be understood that in the following description, and more
particularly in tables 3a and 4a, the CDRs of the antibody called 224D10, will be defined by
IMGT numbering, kabat numbering and by common numbering.

Common numbering regroups the residues part of each CDR which are common to the



Ser Trp (W Tyr Tyr (Y) Phe, Trp Val (V) Leu, A a It is known by
those skilled in the art that in the current state of the art the greatest
Svari abi Iwoyo(lengsh and conposition) between the six CPRs/EP30th@t2d1 at t he
t hree heavy-chain CDRs and, nore particllarly, at CDR-H3 of this heavy

chai n. In a specific enbodi ment, the present invention relates to a

muri ne ant i bod I V. or f nctlonal fragnments of sane.

Anot her %‘i‘%ﬁf‘ %g @éﬁ?ﬁ@@ﬁ&%ﬁgﬁq%w@ ‘E’Elgtyée’é]ﬁtl body 224D10, or one
of its 10f U”Ctﬂvﬂﬁ‘ﬁhu%@r%?sﬁfst%np&etﬁl%ﬁ 'tﬁ’@@bl(@%cccﬁ@iﬁ@% ﬁieﬁﬂ/l@T@?ﬁ&M S RHfed
conprising the foll ow ng , based on the ™"comon" defintion of the

CDRs: - @Ehl%rem k@battmt@elqg epgemSEQnEDhYOCDR s @ccanfling te dlpikatme syit¢rh aatabbeast

80% ? 1/ 020925PCT/ EP2010/ 062271 15 preferably 85% 90% 95% and 98%
i dent i ty St optimal alignnent with sequence SEQ ID No. 1; CDR-H2 of the
sequegce SEQ INRyROparBeiirl®fthed SBRUENCRn¥iktsofathel SBOL 1I80%. n)r(eff h R0

90% 95% and 98% identity after optinmal al :Kgnment wth sequence SEQID 5
No. 2; agmmon numipmReHSYSHIM.t dle Sﬁé&qi[ﬂénlﬂe SHOYHTNAYR oy thef IMGIeguahedngni t h

o et B LA Y PR A SRR el P

fol | ow ng thr &te GOBPR-HA GonSGER-JEFISKD IDhNoSeanNMIG$E§21h%é\IQonﬁ1dhr aief IGT
sequence with at |east 80% preferabl 85% 900 95% and 98%|dent|ty after
opt i nal &W@ﬁmtsy\%ﬁemﬁ 3y pdneBQsEd) No- NG, (BE NYDGTNNYNBSRKN) ¢ theekaba

seque cen§ ?g@)%}\;g or of a sequence with at | east 80% preferably 85%
90% 5% an cfentlty after optinmal alignnment with sequence SEQ I D

15No. 5; and The CDR-H3 consists in the SEQ ID No. 3 (DRTFAY) in the common and kabat
numbering systems whereas it consists of SEQ ID No. 8 (TRDRTFAY) in the IMGT
numbering system.

For the light chain, CDR-L1 consists of SEQ ID No. 4 (QRIYNY) in the common and

15  IMGT numbering systems and of SEQ ID No. 11 (RASQRIYNYLH) in the kabat numbering
System.

Concerning the CDR-L2, it consists of SEQ ID No. 5 (YAS) in the common and
IMGT numbering systems and of SEQ ID No. 12 (YASQSIS) in the kabat numbering system.

At last, the CDR-L3 consists of SEQ ID No. 6 (QQSNSWPLT) for each of the three

20  numbering systems.

The same can be easily done by the man skilled in the art for the antibody 221C9.

In parallel, for more clarity, it must be understood that in the following description,
and more particularly in tables 3b and 4b, the CDRs of the antibody called 221C9, will be
defined by IMGT numbering and by kabat numbering.

25 In the sense of the present invention, the “percentage identity” between two sequences
of nucleic acids or amino acids means the percentage of identical nucleotides or amino acid
residues between the two sequences to be compared, obtained after optimal alignment, this
percentage being purely statistical and the differences between the two sequences being
distributed randomly along their length. The comparison of two nucleic acid or amino acid

30  sequences is traditionally carried out by comparing the sequences after having optimally
aligned them, said comparison being able to be conducted by segment or by using an
“alignment window”. Optimal alignment of the sequences for comparison can be carried out,
in addition to comparison by hand, by means of the local homology algorithm of Smith and

Waterman (1981) [Ad. App. Math. 2:482], by means of the local homology algorithm of



CDR-L3 of the sequence SEQ ID No. 6 or of a sequence with at |east 80%
preferably 85% 90% 95% and 98% identity after optinmal alignnent with
sequence waQuiid2kns 6. Still another enbodi ment poft/EPb@oiosa2ent i on
di scl oses the antibody 224D10, or one of2its 2 Ofunctional fragnents or
derivatives, conprising a light chain conprising the follow ng three CDRs,

b d i . - f th SEQ I.D
based on i s Saqien BB RS0 Ioadel dtioh 457 ep br abreBs9; TS0 IS5 D
identity @ff&l ofoﬂigakﬁﬁlanalhﬂtﬂﬁ@ 988 [0S QQHE NAd SER 1TBANG:-2444] 8Pby HlBadBr of

t he sequence SEQ | . or of a sequence wth at |east 80@ pref erably
85% 90%co@15%earsdft®8% usd@thetsy a.gthms)}ﬁGAﬂ?alBF@TFgﬁnEASTw faind §§q\l$€m’cm 8£Q I D

T e Ve g etk g e e AR SN et

al i gnﬁ'entWWOEByﬂ%&ﬂﬁﬁs&f@ﬂv@régmst%@@@ST pht chain conprising the
foll owi ng three CDRs CDR-L1 of the sequence SEQ ID No. 4 or of a

sequence Wit h Tae p@rg@ttagoq@enp‘ryefogmggnytv%wclggp/qac@5% antnesyid demdness af t er

opti mal W t h
2011/ 02005 BUTF L0 POTERSEHEC G SRRl actveqiiepninsubish b eeie 5 gy
or of a sefueace safidicato beapirc dafthaps eddriany or &38HonS QYmpadotanbe 988ence

identity after optimal alignment with sequence SEQ ID No. |5; and CDR-L3 of
the sequéffUENSERDTOPiNg! alisngrend petyycst direeescarensentlereatiee sduditsissalauiteh v

85% 9 O%bygclée{%tﬁ'ﬁﬁflg §he 'nﬂ AL % gggl{lgﬁs Qtp%/'nrgﬁ the! dnGREBREd %ﬂl gﬁlé&%%ﬁﬂues%(? I D

. anot I ment e Invention oses
ant i body i&idlGhetweenothe twb sequeentesn dividing lthd maghmrrﬁfsdartwdbpcbsvtadns@sthe total

conprisin heavy.chai.n conpris the faol |l ow t bas t he
Kabat  nuHEPFRe! BYsaBin 152 Terecnh B%dOYVrPéldszEﬂd@B’g‘ég %e 145 o 0535 g
sequence pWckhadd ideRESTHROY tRE RIFY Qéﬁée§5% 90% 95% and 98% identity after
opti mal aI i gnnent wi th sequence SE 9; CDR- H2 of the

sequence SEQ IHor Mpamflo, te BIfAIT sp&gmncéBIAASTﬂ Zascquerass” E08gsopn ef el adlyst85%

0% 5%and 98% dent ty.after opti . th se
rore! 510 s8R & AEM e foB b afhatl i e P eSS0 FEFRS MbiBhe e
with at I199§ tLB0YG4:p4BH80 P}y aBie Yn RO BV ARE R8YAlhHsRkol oaTIE htrﬂlﬁédﬂ’ﬂi'

al i gnment wi th sequence SEQ ID No. 3, and a light chain conprisin
fol I owi n@etusedavithie defolt r@pRagtars dhotably for ireprrameE ToDemgap mn@ty ‘of, and

opti mal o GG PR o AR Gl R B g A JPBRUNERS, ol €1

sequence pagas¢dbNehe Frdg@in)pthedpes@f i@ déentity betdlech astvodQYuereeetetahpare &%
90% 95% and 98% identity after optimal alignnent with sequence SEQ ID
25N02 0 12:calgpigted lreCﬂY@DﬂleLPSngﬁmt he sequence SEQ ID No. 6 or of a sequence

with at |east P%P%ﬁe Qﬁl‘ﬁged%% éeﬁbéé@ex@glﬁnggé%ﬁpg?:%gg &@%'8%%223%@“95%)51{({73'

alignment with sequence nti or one
of its f 98¢ iidemauky fwithg e ntfsrence dﬁnmo/abldvemuemr;qyrdfengdt@caﬁ@ﬂdsemchmienﬁmm is
Charact ercloétggmllgn tﬁeh?'etfelgeglcec cs)e ureilgeescertg'l(r:lcglroglt%%tlgl?s tn%(taab'l'f % de Qt'ion a 1t10n gr
system
substitution of at least one amino acid, truncation or extension. In the case of substitution of
25  one or more consecutive or non-consecutive amino acids, substitutions are preferred in which
the substituted amino acids are replaced by “equivalent” amino acids. Here, the expression
“equivalent amino acids” is meant to indicate any amino acids likely to be substituted for one
of the structural amino acids without however modifying the biological activities of the
corresponding antibodies and of those specific examples defined below.
30 Equivalent amino acids can be determined either on their structural homology with the
amino acids for which they are substituted or on the results of comparative tests of biological
activity between the various antibodies likely to be generated.

As a non-limiting example, table 2 below summarizes the possible substitutions likely

to be carried out without resulting in a significant modification of the biological activity of the



a heavy chain conprising the CDR-Hl of the sequence SEQ ID No. 1, the
CDR-H2 of the sequence SEQ ID No. 2 and the CDR-H3 of the sequence SEQ ID
No. 3; amwl02011/020925 a |ight chain conprising the CDR-Licoferedie/os2quence
SEQ ID No. 4, the CDR- WD 2011/ 020925P&Y/ EP2010/ 062271 17 L2 of the
sequence SEQ I D No 5 and the CDR-L3 of the sequence SEQ I D No. 6. In
anot her enbodl ‘EE nt i bqdy. 224D1Q, .or. one of it funﬁhioqfl fr%ggﬁnts
or deri v&PTG¥SN 1&86%‘? wﬁa&t@o FrellVFfoe AOSHRIORS Risriueilr possthls Andes dpe yame
conprisegon@ﬁgﬁidlng to the | MGT nunbering system 5- a heavy chain
conprising the CDR-HL of the sequence SEQ ID No. 7, the CDR- H2 of the
sequence SEQ ID No. 2 and the CDR-H3 of the sequence SEQ ID No. 8; and

a light chain conprising the CDR-L1 of the sequence SEQ ID No. 4, the
CDR-L2 of the sequence SEQ ID No. 5 and the CDR- L3 of the sequence SEQ ID
No. 6. I n anot her enbodi nent, the antibody 224D10, or one of its
functional fragnments or 10derivatives, according to the invention is
characterized in that it conprises, according to the Kabat nunbering
system a heavy chain conprising the CDR-HL of the sequence SEQ ID
No. 9, the CDR-H2 of the sequence SEQ ID No. 10 and the CDR-H3 of the
sequence SEQ ID No. 3; and a light chain conprising the CDR- L1 of

t he sequence SEQ ID No. 11, the CDR- L2 15 of the sequence SEQ ID No. 12 and
the CDR-L3 of the sequence SEQ ID No. 6. According to still another
enbodi nent, the anti body 224D10 of the invention, or its derived conpounds
or functional fragnents, is characterized in that it conprises a
heavy-chai n vari abl e domai n sequence conprising the am no acid sequence SEQ
I D No. 13 or a sequence with at |east 80% preferably 85% 90% 95% and 98%
identity after optimal 20 alignnment with sequence SEQ ID No. 13; and/or in
that it conprises a |ight-chain variable domain sequence conprising the

am no acid sequence SEQ I D No. 14 or a sequence with at |east 80%
preferably 85% 90% 95% and 98% i dentity after optimal alignnment with
sequence SEQ I D No. 14. More particularly, the antibody of the
invention, its derived conpounds or its 25functional fragnments, conprises:
a) a heavy-chai n sequence vari abl e dormain conprising a am no acid seguence
having at |east 80% preferably 85% 90% 95% and 98% identity after

optimal alignnment with sequence SEQ ID No. 13 and/or a light-chain variable
domai n sequence having at | east 80% preferably 85% 90% 95% and 98%
identity after optimal alignment with sequence SEQ ID No. 14; and 30b) are
characterized in that said antibody, or a functional fragnent or derivative

thereof, 1is capable of binding specifically to the c-Met protein, and,
preferably does not block the binding of the |igand HGF to the c- Met
pr ot ei n. I n anot her enbodi nent of the invention, it discloses the

anti body 221C9, or one of its functional fragnments or derivatives,
conprising a heavy chain conprising the follow ng three
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after op
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It is known by those skilled in the art that in the current state of the art the greatest

variability (length and composition) between the six CDRs is found at the three heavy-chain

CDRs and, more particularly, at CDR-H3 of this

In a specific embodiment, the present

heavy chain.

invention relates to a murine antibody, or

derived compounds or functional fragments of same.

Another embodiment of the invention discloses the antibody 224D10, or one of its

functional fragments or derivatives, comprising

a heavy chain comprising the following three

CDRs, based on the “common” defintion of the CDRs:
- CDR-H1 of the sequence SEQ ID No. 1 or of a sequence with at least 80%,

nd

alignment with sequence SEQ PDTN®201895225t CDR- H2

CDR-H3 of the sequence SEQ ID No. 31

alignment with sequence SEQ ID 10No. 31, and a |ight

5%

of

38

of



CDR- L3 of the sequence SEQ ID No. 34 or of a sequence with at | east 80%
preferably 85% 90% 95% and 98% identity after optinmal alignnent with
sequence waQoiib2Mes 34. I n other words, the isolraraP@oisizedy
221C9, or one of its functional fragmeni® or 10derivatives, according to
the invention is characterized in that it conprises, according to the I MGT

nunbering system_ . o) " avy chain conprising the COR-HL o
sequence ﬁesaﬁbr%% P50 Pxe ae%&-g(%rzldstrtwﬁé%% # gé%@*ﬁ W%?q@ecea%%&?'ﬁ’e
CDR- H3 ofyd he sequence SEQ ID No. 31; and 15- a light chain conprising the

CDR-L1 of the sequence SEQ ID No. 32, the CDR- L2 of the sequence SEQ I D
No. 33 and t he ODR-H3 off tht heqeagueyid@ IBEQol B bo.of 3dsequence with anlbaste80%,

nmbodi t,.t i S0l ti 22 : f.its f ti I t
o der varioel SRR and A% HouivieoRt e eH I isbiiet YHR St rras LD S
conprisedNo. acgr ding to the Kabat nunbering system 20- a heavy chain

conpri si ng the CDR-HL of the sequence SEQ I D No. 35, the CDR-H2 of the
sequence SEQ FIXRB-H3@fathd schecncorReH@ 16X Nohe e @fienseusE® wWDhNe. least; 8Qind

Cor L2 o rao§aantl b S? s RBre el SRHE TG E % b Myt 8B |
No. 34. Aacorelidng to still another enbodinent, the antibody 221C9 of the

invention, or its 25. derived conpounds or functional fragnents, is
char act er i zed 2light ghin pempiospg the delloying e ERASh vari abl e domai n sequence

conpr hsing the R [ . 40.cqr uenee, W 0
oast 30% preropRnry SBstk SFESEIY Jebet aSRrY ;PR SRETIept &

al i gnnentprefetablysEdo.erde, BEQahdDIRK. idéftity afidi optimal dligatnent with spqucaesSEQ 1D

| i ght -chil\il, n variabl e domai n sequence conprising the am no acid sequence SEQ
ID No. 4D a sequence with at 30l east 80% preferably 85% 90% 95% and

98% identity aftpR-OPLIMAL RbhGREWHO WD NoS8UHEREE SEWchd Nah Allcast 80%,
More particularly, the antibody of the invention, its derived conpounds or

i ts functprdomblyf $8gmit.s95% enpPR%eidentaty aficheptuyalchighmentawithst@ecdonBEQ 1D

sequgceﬁgpri%i ng a am no acid sequence having at |east WO
20117 920925PCH)EP2010/ 062271 20 80% preferably 85% 90% 95% and 98%

identity after opRiLDBlofatht gRGRMce WHD 19eMeecer SEQ kddubleee 4@hamdicast £0%,
| i ght-chain variabl e domai n sequence having at | east 80% preferably 85%

90% 95%Pasferablods’aciir 30 Yarne P8 ypideitely adkt gpfradltalighmentswiilysequsn QODNo.

41; and l%}o are characterized in that said anti body, or a functional

fragnent or "derivative thereof, 5- is capable of binding specifically to

the c-Met protStillmnotielempsdifrenedt the mvemesn disdlodek GgKark ivedPL2ID 1Y 00bnd biits

|l igand HGF to the c-Met protein. I n other words, the jinyention can
a

al so2be durstionpdiemreninondevBEYS,; comprsing Adighbabain comgrisng thy fadleingthrese
t her eof , %%e‘aroinztﬁglﬂ/lﬁiﬁrﬁﬁﬁtfeiri%gisgstérﬁ! ected fromthe group consisting of:
a

a) an antibody, or a functiona ment or derivative thereof, conprising
a heavy chai n-10DRaH alf] the deneime SEQdfudlace oompra s¢qugnechevithnatnastc¥@o,

compr 1 51 REFIEREIA oot B B R Cel Sy PR BN TT 1A oy T AT RO RD, Dor

functionaj, f;r agment or derivative thereof, conprising a heavy chain
vari abl e domai n of sequence conprising the amno acid sequence SEQ I D No.
40 ahd a |ight CHRHH2 \drthabicquasaadiQ dD Negent of cospriesienyithhet Eastn0%ci d

sequence SEOLR N9, b 90,2881 ARANS ort DS AN PLAR LEIALESER AR

No. 2; and

- CDR-H3 of the sequence SEQ ID No. 8 or of a sequence with at least 80%,
preferably 85%, 90%, 95% and 98% identity after optimal alignment with sequence SEQ ID

30 No. 8, and

a light chain comprising the following three CDRs:

- CDR-L1 of the sequence SEQ ID No. 4 or of a sequence with at least 80%,
preferably 85%, 90%, 95% and 98% identity after optimal alignment with sequence SEQ ID
No. 4;



as described in the invention. More particularly, the antibody of the
invention, or its derived conpounds or functional fragnents, is

char act erwpediinoi2iat sai d derived conmpound consi sts of paThipeaiong2pr ot ei n
conprising a peptide scaffold on which 6 grafted at | east one CDR in such
a way as to 2 Opreserve all or part of the paratope recognition properties

of the initial i body. One e sequences anong the sjx
sequences desc—réﬁéaf% Ftthe Sﬁ%@éﬁtsﬁoﬁidgﬁ Cor ERRT A §?ﬂuﬁ’écepf”vét£‘e?'& 166??_0%@@’
various i,nrunRgegl o) 90%,15')9'"5@/6 ghdognaldealidl 1Qr oi;ﬂi?réﬁl%?gnl Afwith @Q%L{%h.% SEQ ID

sequence nmekes it possible to recreate"a pep e skeleton favorable to the
f ol di ng d&fo.thendgrafted CDRs, enabling themto preserve their paratope

anti gen-recognitj r rties. erally, a.person skilled jn.t art
enove how + o au DR DEtPRE Fihucs ShEIRENS. Wy PEReSGR b lshtr s
| east 5 ongr&tbrabReEs FTHORMA 959 RAd DROMdbMEy QAfieBbHtahalaifghRefywitMREience SEQ ID

particularly, it is known that to be selected such scaffolds nust neet the
gr eat est Nudber of criteria as follows (Skerra A., J. Ml . Recogn., 2000,

13:167-187):  od Ry LOBSARERFo SRORRENRL AlioR01pkheat b5 A5l MERS 0P
structure (as, for exafipl'e, Dy crys aFPograp Y, spec¥roscopy or- any

ot her t edimutigusl fkipawntd & RripatiaNcEKpridigda héuviyRBai@drdojpristigahd fioxeng threw or
no post-transcriptional podifications; and/or easy to produce, express and
purify. WOBwPaydradhbsRertmpobenppertem: 21 The origin of such protein

scaff gl ds can [£S:,A0, .t t h r e ted '
fibr%ﬁectin angggﬁgﬁgfgﬁ??é%ﬂgﬁgk6?%%32{Fﬁ”?@%ﬁo?%{gﬁﬁﬁgﬁhkT%,&|Fg%gggﬁh,
ant i cal i prdfSlablyr &%\ 90%d,. 9B ahé ORVoldentit® ftd; optd(d)aligbedSywith peqicecanSEQ 1D
arising Rﬁgg}donain B of protein A of Staphyl ococcus aureus, thioredoxin A
or protei with a repeated notif such as 5the "ankyrin repeat” (Kohl et

al ., PNAS, 20Q3¢pkat2 oF0fle Moucnfre SEEPADIXASY0 diher & abamelid hadt sPgal’ so%khe
"l eucine-rich repeat” and the "tetratricopeptide repeat”. Scaf f ol ds
derived forademablyxidis, HieOds and 8% eidantply @ftct optima dligomesicwithbisensned REQADs,

pl an S llﬂsﬁﬁf etc., and the protein inhibiters of neuronal NO synthase
(Plhé sh & a0 be mentioned. 10An exanple, in no way limting, of such
hybrid constructbRog3 dfsththRqidiserSEQ@NMDONG e o SlIR-AHicdubfay Withhai thsto§09@n
anti-CD4 antibody, nanely 13B8.2, in one of the loops in the PIN, the new
bi ndi ng prdeebly $V5r°/u,s9%t%%éad PP esidentity g fteneptaastelighmgntyith sepenes 8EQAD t he
original§§p%i§§¢y (Bes et al., Biochem Biophys. Res. Comrun., 2006,

343(1), 4-3 . On a purely illustrative basis, grafting the CDR-H3
(heavy chai n) adfghathamtémprysoy shadoMdwing Basé CD®Ry on one of the | oops of
neocar zi nostatin (N caise et al., Protein Science, 2004, 13'g7) , .
188224891) can @PRoLbef thnsrotaee SEQ ID Nasi | yor ofsa deducnppatithaplolrast 8Qen
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- a light chain comprising the CDR-L1 of the sequence SEQ ID No. 4, the CDR-
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CDR nunbering Heavy chain
25  functional fragments, comprises:

a) a heavy-chain sequence variable domain comprising a amino acid sequence having at least
80%, preferably 85%, 90%, 95% and 98% identity after optimal alignment with sequence
SEQ ID No. 13 and/or a light-chain variable domain sequence having at least 80%, preferably
85%, 90%, 95% and 98% identity after optimal alignment with sequence SEQ ID No. 14; and
30 D) are characterized in that said antibody, or a functional fragment or derivative thereof,

- is capable of binding specifically to the c-Met protein, and, preferably

- does not block the binding of the ligand HGF to the c-Met protein.

In another embodiment of the invention, it discloses the antibody 221C9, or one of its

functional fragments or derivatives, comprising a heavy chain comprising the following three



Li ght chain SEQ ID NO 224D10 Common CDR-H1L 1 COR-H2 2 COR-H3 3

CDR-L1 4

10

15

20

25

30

WO 2011/020925 18 PCT/EP2010/062271

CDRs:

- CDR-H1 of the sequence SEQ ID No. 29 or of a sequence with at least 80%,
preferably 85%, 90%, 95% and 98% identity after optimal alignment with sequence SEQ ID
No. 29;

- CDR-H2 of the sequence SEQ ID No. 30 or of a sequence with at least 80%,
preferably 85%, 90%, 95% and 98% identity after optimal alignment with sequence SEQ ID
No. 30; and

- CDR-H3 of the sequence SEQ ID No. 31 or of a sequence with at least 80%,
preferably 85%, 90%, 95% and 98% identity after optimal alignment with sequence SEQ ID
No. 31, and

a light chain comprising the following three CDRs:

- CDR-L1 of the sequence SEQ ID No. 32 or of a sequence with at least 80%,
preferably 85%, 90%, 95% and 98% identity after optimal alignment with sequence SEQ ID
No. 32;

- CDR-L2 of the sequence SEQ ID No. 33 or of a sequence with at least 80%,
preferably 85%, 90%, 95% and 98% identity after optimal alignment with sequence SEQ ID
No. 33; and

- CDR-L3 of the sequence SEQ ID No. 34 or of a sequence with at least 80%,
preferably 85%, 90%, 95% and 98% identity after optimal alignment with sequence SEQ ID
No. 34.

Still another embodiment of the invention discloses the antibody 221C9, or one of its
functional fragments or derivatives, comprising a light chain comprising the following three
CDRs:

- CDR-H1 of the sequence SEQ ID No. 35 or of a sequence with at least 80%,
preferably 85%, 90%, 95% and 98% identity after optimal alignment with sequence SEQ ID
No. 35;

- CDR-H2 of the sequence SEQ ID No. 36 or of a sequence with at least 80%,
preferably 85%, 90%, 95% and 98% identity after optimal alignment with sequence SEQ ID
No. 36; and

- CDR-H3 of the sequence SEQ ID No. 37 or of a sequence with at least 80%,
preferably 85%, 90%, 95% and 98% identity after optimal alignment with sequence SEQ ID
No. 37, and

a light chain comprising the following three CDRs:

- CDR-L1 of the sequence SEQ ID No. 38 or of a sequence with at least 80%,
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preferably 85%, 90%, 95% and 98% identity after optimal alignment with sequence SEQ ID
No. 38;

- CDR-L2 of the sequence SEQ ID No. 39 or of a sequence with at least 80%,
preferably 85%, 90%, 95% and 98% identity after optimal alignment with sequence SEQ ID
No. 39; and

- CDR-L3 of the sequence SEQ ID No. 34 or of a sequence with at least 80%,
preferably 85%, 90%, 95% and 98% identity after optimal alignment with sequence SEQ ID
No. 34.

In other words, the isolated antibody 221C9, or one of its functional fragments or
derivatives, according to the invention is characterized in that it comprises, according to the
IMGT numbering system:

- a heavy chain comprising the CDR-H1 of the sequence SEQ ID No. 29, the
CDR-H2 of the sequence SEQ ID No. 30 and the CDR-H3 of the sequence SEQ ID No. 31;
and

- a light chain comprising the CDR-L1 of the sequence SEQ ID No. 32, the CDR-
L2 of the sequence SEQ ID No. 33 and the CDR-L3 of the sequence SEQ ID No. 34.

In another embodiment, the isolated antibody 221C9, or one of its functional
fragments or derivatives, according to the invention is characterized in that it comprises,
according to the Kabat numbering system:

- a heavy chain comprising the CDR-H1 of the sequence SEQ ID No. 35, the CDR-H2
of the sequence SEQ ID No. 36 and the CDR-H3 of the sequence SEQ ID No. 37; and

- a light chain comprising the CDR-L1 of the sequence SEQ ID No. 38, the CDR-L2
of the sequence SEQ ID No. 39 and the CDR-L3 of the sequence SEQ ID No. 34.

According to still another embodiment, the antibody 221C9 of the invention, or its
derived compounds or functional fragments, is characterized in that it comprises a heavy-
chain variable domain sequence comprising the amino acid sequence SEQ ID No. 40 or a
sequence with at least 80%, preferably 85%, 90%, 95% and 98% identity after optimal
alignment with sequence SEQ ID No. 40; and/or in that it comprises a light-chain variable
domain sequence comprising the amino acid sequence SEQ ID No. 41 or a sequence with at
least 80%, preferably 85%, 90%, 95% and 98% identity after optimal alignment with
sequence SEQ ID No. 41.

More particularly, the antibody of the invention, its derived compounds or its
functional fragments, comprises:

a) a heavy-chain variable domain sequence comprising a amino acid sequence having at least
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80%, preferably 85%, 90%, 95% and 98% identity after optimal alignment with sequence
SEQ ID No. 40 and/or a light-chain variable domain sequence having at least 80%, preferably
85%, 90%, 95% and 98% identity after optimal alignment with sequence SEQ ID No. 41; and
b) are characterized in that said antibody, or a functional fragment or derivative thereof,

- is capable of binding specifically to the c-Met protein, and, preferably

- does not block the binding of the ligand HGF to the c-Met protein.

In other words, the invention can also be described as an antibody, or a functional
fragment or derivative thereof, characterized in that it is selected from the group consisting of:
a) an antibody, or a functional fragment or derivative thereof, comprising a heavy chain
variable domain of sequence comprising the amino acid sequence SEQ ID No. 13 and a light
chain variable domain of sequence comprising the amino acid sequence SEQ ID No. 14; and
b) an antibody, or a functional fragment or derivative thereof, comprising a heavy chain
variable domain of sequence comprising the amino acid sequence SEQ ID No. 40 and a light
chain variable domain of sequence comprising the amino acid sequence SEQ ID No. 41.

As seen above, the invention also relates to any compound derived from an antibody
as described in the invention.

More particularly, the antibody of the invention, or its derived compounds or
functional fragments, is characterized in that said derived compound consists of a binding
protein comprising a peptide scaffold on which is grafted at least one CDR in such a way as to
preserve all or part of the paratope recognition properties of the initial antibody.

One or more sequences among the six CDR sequences described in the present
invention can also be present on the various immunoglobulin protein scaffolding. In this case,
the protein sequence makes it possible to recreate a peptide skeleton favorable to the folding
of the grafted CDRs, enabling them to preserve their paratope antigen-recognition properties.

Generally, a person skilled in the art knows how to determine the type of protein
scaffold on which to graft at least one of the CDRs arising from the original antibody. More
particularly, it is known that to be selected such scaffolds must meet the greatest number of
criteria as follows (Skerra A., J. Mol. Recogn., 2000, 13:167-187):

- good phylogenetic conservation;

- known three-dimensional structure (as, for example, by crystallography, NMR
spectroscopy or any other technique known to a person skilled in the art);

- small size;

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

- easy to produce, express and purify.
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The origin of such protein scaffolds can be, but is not limited to, the structures
selected among: fibronectin and preferentially fibronectin type III domain 10, lipocalin,
anticalin (Skerra A., J. Biotechnol., 2001, 74(4):257-75), protein Z arising from domain B of
protein A of Staphylococcus aureus, thioredoxin A or proteins with a repeated motif such as
the “ankyrin repeat” (Kohl et al., PNAS, 2003, vol. 100, No. 4, 1700-1705), the “armadillo
repeat”, the “leucine-rich repeat” and the “tetratricopeptide repeat”.

Scaffolds derived from toxins such as, for example, toxins from scorpions, insects,
plants, mollusks, etc., and the protein inhibiters of neuronal NO synthase (PIN) should also be
mentioned.

An example, in no way limiting, of such hybrid constructions, is the insertion of the
CDR-H1 (heavy chain) of an anti-CD4 antibody, namely 13B8.2, in one of the loops in the
PIN, the new binding protein thus obtained preserving the same binding properties as the
original antibody (Bes ef al., Biochem. Biophys. Res. Commun., 2006, 343(1), 334-344). On
a purely illustrative basis, grafting the CDR-H3 (heavy chain) of an anti-lysozyme VHH
antibody on one of the loops of neocarzinostatin (Nicaise et al., Protein Science, 2004,
13(7):1882-1891) can also be mentioned.

Lastly, as described above, such peptide scaffolds can comprise from one to six CDRs
arising from the original antibody. Preferably, but not being a requirement, a person skilled in
the art will select at least one CDR from the heavy chain, the latter being known to be
primarily responsible for the specificity of the antibody. The selection of one or more relevant
CDRs is obvious to a person skilled in the art, who will then choose suitable known
techniques (Bes et al., FEBS letters 508, 2001, 67-74).

The present invention thus relates to an antibody, or its derived compounds or
functional fragments, characterized in that the peptide scaffold is selected among proteins that
are a) phylogenetically well preserved, b) of robust architecture, ¢) with a well-known 3-D
molecular organization, d) of small size and/or ¢) comprising regions that can be modified by
deletion and/or insertion without modifying stability properties.

According to a preferred embodiment, the antibody of the invention, or its derived
compounds or functional fragments, is characterized in that said peptide scaffold is selected
among i) scaffolds arising from fibronectin, preferentially fibronectin type 3 domain 10,
lipocalin, anticalin, protein Z arising from domain B of protein A of Staphylococcus aureus,
thioredoxin A or proteins with a repeated motif such as the “ankyrin repeat” (Kohl et al.,
PNAS, 2003, vol. 100, No. 4, 1700-1705), the “armadillo repeat”, the “leucine-rich repeat”
and the “tetratricopeptide repeat” or iii) protein inhibiters of neuronal NO synthase (PIN).
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Another aspect of the invention relates to the functional fragments of the antibody
described above.

More particularly, the invention targets an antibody, or its derived compounds or
functional fragments, characterized in that said functional fragment is selected among the

5  fragments Fv, Fab, (Fab’),, Fab’, scFv, scFv-Fc and diabodies, or any fragment whose half-
life has been increased such as PEGylated fragments.

Such functional fragments of the antibody according to the invention consist, for
example, of the fragments Fv, scFv (sc=simple chain), Fab, F(ab’),, Fab’, scFv-Fc or
diabodies, or any fragment whose half-life has been increased by chemical modification, such

10  as the addition of polyalkylene glycol such as polyethylene glycol (PEGylation) (PEGylated
fragments are referred to as Fv-PEG, scFv-PEG, Fab-PEG, F(ab’),-PEG and Fab’-PEG), or
by incorporation in a liposome, microspheres or PLGA, said fragments possessing at least one
of the characteristic CDRs of the invention which is notably capable of exerting in a general
manner activity, even partial, of the antibody from which it arises.

15 Preferably, said functional fragments will comprise or include a partial sequence of the
variable heavy or light chain of the antibody from which they are derived, said partial
sequence being sufficient to retain the same binding specificity as the antibody from which it
arises and sufficient affinity, preferably at least equal to 1/100, more preferably at least 1/10
of that of the antibody from which it arises.

20 Such a functional fragment will contain at least five amino acids, preferably 6, 7, 8,
10, 15, 25, 50 or 100 consecutive amino acids of the sequence of the antibody from which it
arises.

Preferably, these functional fragments will be of the types Fv, scFv, Fab, F(ab’),,
F(ab’), scFv-Fc or diabodies, which generally have the same binding specificity as the

25 antibody from which they result. According to the present invention, fragments of the
antibody of the invention can be obtained from the antibodies described above by methods
such as enzyme digestion, including pepsin or papain, and/or by cleavage of the disulfide
bridges by chemical reduction. The antibody fragments can be also obtained by recombinant
genetics techniques also known to a person skilled in the art or by peptide synthesis by means,

30  for example, of automatic peptide synthesizers such as those sold by Applied BioSystems, etc.

For more clarity, table 3a below summarizes the various amino acid sequences

corresponding to the antibody 224D 10 of the invention.
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Table 3a (wherein Mu. = murine)
Antibody nuﬁll))el:ing Heavy chain Light chain S]I:\I%TD
CDR-H1 1
CDR-H2 2
Common CDR-H3 3
CDR-LI 4
CDR-L2 5
CDR-L3 6
CDR-H1 7
CDR-H2 2
IMGT CDR-H3 8
CDR-LI 4
224D10
CDR-L2 5
CDR-L3 6
CDR-H1 9
CDR-H2 10
Kabat CDR-H3 3
CDR-LI 11
CDR-L2 12
CDR-L3 6
Mu. variable domain 13
Mu. variable domain 14
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For more clarity, table 3b below summarizes the various amino acid sequences
corresponding to the antibody 221C9 of the invention.

Table 3b (wherein Mu. = murine)

Antibody nuﬁll))el:ing Heavy chain Light chain S];%TD
CDR-H1 29
CDR-H2 30
IMGT CDR-H3 31
CDR-L1 32
CDR-L2 33
CDR-L3 34
219 CDR-H1 35
CDR-H2 36
Kabat CDR-H3 37
CDR-L1 38
CDR-L2 39
CDR-L3 34
Mu. variable domain 40
Mu. variable domain 41

According to another aspect, the invention relates to a murine hybridoma capable of
secreting a monoclonal antibody according to the invention, notably the hybridoma of murine
origin deposited at the CNCM, Institut Pasteur, Paris, France, on March 12, 2008, under the
number 1-3949. Said hybridoma was obtained by the fusion of Balb/C immunized mice
splenocytes and cells of the myeloma Sp 2/0-Ag 14 lines.

The monoclonal antibody, here referred to as 224D10, or its derived compounds or
functional fragments, characterized in that said antibody is secreted by the hybridoma
deposited at the CNCM on March 12, 2008, under number 1-3949 obviously forms part of the
present invention.

According to another aspect, the invention relates to a murine hybridoma capable of
secreting a monoclonal antibody according to the invention, notably the hybridoma of murine
origin deposited at the CNCM, Institut Pasteur, Paris, France, on January 14, 2010, under the

number [-4273. Said hybridoma was obtained by the fusion of Balb/C immunized mice

40



Mi. variable domain 41 5 Accordi ng to another aspect, the invention
relates to a nmurine hybridona capable of secreting a nonoclonal antibody
accor di ngwvoaotiineos2avent i on, notably the hybridoma of nurPCcmEPeFio®s1271
deposited at the CNCM Institut Pasteur25Paris, France, on March 12, 2008,
under the number 1-3949. Said hybridoma was obtained by the fusion of
Bal b/ C i ni zed m ce 10spl enocyte d cells of the nyeloma Sp 2/0-Ag 14
lines. gﬁéﬂo%@ %ﬁﬁ@%ﬁg?mé’ﬁ Flﬁ’o%il,/bﬁélgemrl@%rred to as 224D10, or its
derived conpoydsyhodidHath hERTRACR 10CRAI BT ARU Ll NBmrd B or

he CNCM on rch 12,

h@py.
antibody is secreted by the hybridoma deposited at the
2008, underctionatb érngrhe394 dhaphoteroagsd| yn flot meidpantibaly tshecqpeted diyt thenhghridomm

15A di t th t, the,i ti |, at Tur, i hybrj d
capabl o orveusd & ey RERdhu Tantt g Sttt Faor S oPratin ey g 5P
not abby tieplydat irdem@orof murine origin deposited at the CNCM |Institut

Pasteur, Paris, France, on January 14, 2010, under the nunber 1-4273. Said
hybri doma was ‘ebrachedpdsy ehdhd ugessnt ofivegaiop/ Glitemini 2edisplaed nyleic acid,
2011/ 020925PCT/.EP2010/ 062271 2 | t.es and cells of the nyel oma Sp
2/ 0- Ag 1&@33%{512.6(1 lgjfha{t?tllﬁghonste)%grg otrlllglrfl&g&rﬁllgggacg,glcﬁglrd% referred to as 221C9,

or its derivedayoapatiodsidpDNAIBCRNANAbdihg agnmnhEbodh@rfaci e¢riveddtonpotidbr
said antibody is secreted hy the hybridona deposited at the CNCM on January
14, 2010 funghigasl fragmeat therccob 2gcrdingdo 8190 YHiRE spart of 5the present

S0l ot ed nuct Pt ARG ESATHLRL « PRARGFRRRL bAKATHE ThFEnEt SHpkel Fm
f ol | owi nghagrolipicensistind®f the sequenays SEQUDI 0.¢5 ac2@anDAtoat2, BNAscquionkengitli o an

ccor i ot e Proloehbi bive: DRoD)S 4 sk Eiciddti 15en Bhh Eh oA iy thnce

conpri si REyRnS&MERNES 15¢h 86he43 5.t he group consisting of the sequences
SEQ ID No.15 to 26 and 42 to 52, or a sequence with at |east 80%

preferably 85%) 80%lcio5%tdarath@Biei adONA seguafce epmppisingahe slqugreee BEQAID Not he

sequepces .S 15 to 26 and 42 to,52; o C).@a | el, d o
conpir o g Sorav e h e SBsE R iy Filerss 80tpe RSB SN RB5 $8hInd 95% 54
and/ or  54dd@kityPa i@ GPaMELalMnitendtvith 8efilen&QREPIBDLE! ZH15Y 288U 580% 95% and 98%
identity after optimal alignnment with sequences SEQ I D 27, 28, 53 and/or

54; d¥) theeorernoadine Y A Guris asissioéithe melcisacds asiisfinedined)cb)aicds as
defined in aj, emheoé’orrﬁ)le-mentary nucleic acids of the nucleic acids as defined in a), b) and c);
and
20 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 No. 15 to 28 and 42 to54
or a sequence with at least 80%, preferably 85%, 90%, 95% and 98% identity after optimal
alignment with sequences SEQ ID 15 to 28 and 42 to 54, or a complementary sequence
thereof.
25 Table 4a below summarizes the various nucleotide sequences concerning the antibody

224D10 of the invention.
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2011/ 020925PCT/ EP2010/ 062271 26 Table 4a Antibody CDR nunbering Heavy
chain Li gﬂ}ltiﬁ&%! N SEI[)R.D NO. 22 e]égy @ejuntely CDR- H1 Li:él?t chacl:lIi)R- H2 SEQID
numbering NO.
CDR-HI 15
CDR-H2 16
Common CDR-H3 17
CDR-L1 18
CDR-L2 19
CDR-L3 20
CDR-H1 21
CDR-H2 16
IMGT CDR-H3 22
22410 CDR-L1 18
CDR-L2 19
CDR-L3 20
CDR-H1 23
CDR-H2 24
Kabat CDR-H3 17
CDR-L1 25
CDR-L2 26
CDR-L3 20
Mu. variable domain 27
Mu. variable domain 28
5 Table 4b below summarizes the various nucleotide sequences concerning the antibody

221C9 of the invention.
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Table 4b
Antibody nuﬁll))el:ing Heavy chain Light chain S];%TD
CDR-H1 42
CDR-H2 43
IMGT CDR-H3 44
CDR-L1 45
CDR-L2 46
CDR-L3 47
CDR-H1 48
221C9
CDR-H2 49
Kabat CDR-H3 50
CDR-L1 51
CDR-L2 52
CDR-L3 47
Mu. variable domain 53
Mu. variable domain 54
The terms “nucleic acid”, “nucleic sequence”, “nucleic acid sequence”,

2% (13 2% (13

“polynucleotide”, “oligonucleotide”, “polynucleotide sequence” and “nucleotide sequence”,
used interchangeably in the present description, mean a precise sequence of nucleotides,
modified or not, defining a fragment or a region of a nucleic acid, containing unnatural
nucleotides or not, and being either a double-strand DNA, a single-strand DNA or
transcription products of said DNAs.

It should also be included here that the present invention does not relate to nucleotide
sequences in their natural chromosomal environment, i.¢., in a natural state. The sequences of
the present invention have been isolated and/or purified, i.e., they were sampled directly or
indirectly, for example by a copy, their environment having been at least partially modified.
Isolated nucleic acids obtained by recombinant genetics, by means, for example, of host cells,

or obtained by chemical synthesis should also be mentioned here.

“Nucleic sequences exhibiting a percentage identity of at least 80%, preferably 85%,

90%, 95% and 98%, after optimal alignment with a preferred sequence” means nucleic
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sequences exhibiting, with respect to the reference nucleic sequence, certain modifications
such as, in particular, a deletion, a truncation, an extension, a chimeric fusion and/or a
substitution, notably punctual. Preferably, these are sequences which code for the same amino
acid sequences as the reference sequence, this being related to the degeneration of the genetic
code, or complementarity sequences that are likely to hybridize specifically with the reference
sequences, preferably under highly stringent conditions, notably those defined below.

Hybridization under highly stringent conditions means that conditions related to
temperature and ionic strength are selected in such a way that they allow hybridization to be
maintained between two complementarity DNA fragments. On a purely illustrative basis, the
highly stringent conditions of the hybridization step for the purpose of defining the
polynucleotide fragments described above are advantageously as follows.

DNA-DNA or DNA-RNA hybridization is carried out in two steps: (1)
prehybridization at 42°C for three hours in phosphate buffer (20 mM, pH 7.5) containing 5X
SSC (1X SSC corresponds to a solution of 0.15 M NaCl + 0.015 M sodium citrate), 50%
formamide, 7% sodium dodecyl sulfate (SDS), 10X Denhardt’s, 5% dextran sulfate and 1%
salmon sperm DNA; (2) primary hybridization for 20 hours at a temperature depending on the
length of the probe (i.e.: 42°C for a probe >100 nucleotides in length) followed by two 20-
minute washings at 20°C in 2X SSC + 2% SDS, one 20—minute washing at 20°C in 0.1X SSC
+ 0.1% SDS. The last washing is carried out in 0.1X SSC + 0.1% SDS for 30 minutes at 60°C
for a probe >100 nucleotides in length. The highly stringent hybridization conditions
described above for a polynucleotide of defined size can be adapted by a person skilled in the
art for longer or shorter oligonucleotides, according to the procedures described in Sambrook,
et al. (Molecular cloning: a laboratory manual, Cold Spring Harbor Laboratory; 3rd edition,
2001).

The invention also relates to a vector comprising a nucleic acid as described in the
invention.

The invention notably targets cloning and/or expression vectors that contain such a
nucleotide sequence.

The vectors of the invention preferably contain elements which allow the expression
and/or the secretion of nucleotide sequences in a given host cell. The vector thus must contain
a promoter, translation initiation and termination signals, as well as suitable transcription
regulation regions. It must be able to be maintained in a stable manner in the host cell and

may optionally have specific signals which specify secretion of the translated protein. These
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various elements are selected and optimized by a person skilled in the art according to the
host cell used. For this purpose, the nucleotide sequences can be inserted in self-replicating
vectors within the chosen host or be integrative vectors of the chosen host.

Such vectors are prepared by methods typically used by a person skilled in the art and
the resulting clones can be introduced into a suitable host by standard methods such as
lipofection, electroporation, heat shock or chemical methods.

The vectors are, for example, vectors of plasmid or viral origin. They are used to
transform host cells in order to clone or express the nucleotide sequences of the invention.

The invention also comprises host cells transformed by or comprising a vector as
described in the present invention.

The host cell can be sclected among prokaryotic or eukaryotic systems such as
bacterial cells, for example, but also yeast cells or animal cells, notably mammal cells. Insect
or plant cells can also be used.

The invention also relates to animals, other than man, that have a transformed cell
according to the invention.

Another aspect of the invention relates to a method for the production of an antibody
according to the invention, or one of its functional fragments, characterized in that said
method comprises the following steps:

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

b) the recovery of said antibody, or one of its functional fragments, thus produced

from the culture medium or from said cultured cells.

The transformed cells according to the invention are of use in methods for the
preparation of recombinant polypeptides according to the invention. Methods for the
preparation of polypeptide according to the invention in recombinant form, characterized in
that said methods use a vector and/or a cell transformed by a vector according to the
invention, are also comprised in the present invention. Preferably, a cell transformed by a
vector according to the invention is cultured under conditions that allow the expression of the
aforesaid polypeptide and recovery of said recombinant peptide.

As already mentioned, the host cell can be selected among prokaryotic or eukaryotic
systems. In particular, it is possible to identify the nucleotide sequences of the invention that
facilitate secretion in such a prokaryotic or cukaryotic system. A vector according to the

invention carrying such a sequence can thus be used advantageously for the production of
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recombinant proteins to be secreted. Indeed, the purification of these recombinant proteins of
interest will be facilitated by the fact that they are present in the supernatant of the cellular
culture rather than inside host cells.

The polypeptides of the invention can also be prepared by chemical synthesis. One

5  such method of preparation is also an object of the invention. A person skilled in the art
knows methods for chemical synthesis, such as solid-phase techniques (see notably Steward
et al., 1984, Solid phase peptides synthesis, Pierce Chem. Company, Rockford, 111, 2nd ed.)
or partial solid-phase techniques, by condensation of fragments or by conventional synthesis
in solution. Polypeptides obtained by chemical synthesis and capable of containing

10  corresponding unnatural amino acids are also comprised in the invention. The antibodies, or
the derived compounds or functional fragments of same, likely to be obtained by the method
of the invention are also comprised in the present invention.

The use of the antibody of the invention as biomarker is also disclosed. The methods
may be used for detecting or diagnosing various hyperproliferative oncogenic disorders

15 associated with expression of cMet exemplified by, but not limited to, prostate cancer,
osteosarcomas, lung cancer, breast cancer, endometrial cancer, glioblastoma, colon, cancer,
gastric cancer, renal cancer or any other cancer associated with expression of cMet. As would
be recognized by one of ordinary skill in this art, the level of antibody expression associated
with a particular disorder will vary depending on the nature and/or the severity of the pre-

20  existing condition.

Administration of the antibodies of the present invention in any of the conventional
ways known to one skilled in the art (e.g., topical, parenteral, intramuscular, etc.), will
provide an extremely useful method of detecting dysplastic cells in a sample as well as
allowing a clinician to monitor the therapeutic regiment of a patient undergoing treatment for

25  ahyperproliferative disorder associated with or mediated by expression of cMet.

In another embodiment, the invention relates to a pharmaceutical composition for irn
vivo imaging of an oncogenic disorder associated with expression of cMet comprising the
above monoclonal antibody or fragment thercof which is labeled and which binds cMet in
vivo; and a pharmaceutically acceptable carrier.

30 The antibody of the invention, or a functional fragment or derivative thereof, will find
use in various medical or research purposes, including the detection, diagnosis, and staging of
various pathologies associated with expression of cMet.

Stage determination has potential prognostic value and provides criteria for designing

optimal therapy. Simpson et al., J. Clin. Oncology 18:2059 (2000). Generally, pathological
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staging of breast cancer for example, is preferable to clinical staging because the former gives
a more accurate prognosis. However, clinical staging would be preferred if it were as accurate
as pathological staging because it does not depend on an invasive procedure to obtain tissue
for pathological evaluation.

When used with suitable labels or other appropriate detectable biomolecule or
chemicals, the antibody of the invention is particularly useful for in vitro and in vivo
diagnostic and prognostic applications.

Labels for use in immunoassays are generally known to those skilled in the art and
include enzymes, radioisotopes, and fluorescent, luminescent and chromogenic substances,
including colored particles such as colloidal gold or latex beads. Suitable immunoassays
include enzyme-linked immunosorbent assays (ELISA). Various types of labels and methods
of conjugating the labels to the antibodies of the invention are well known to those skilled in
the art, such as the ones set forth below.

As used herein, the term "an oncogenic disorder associated with expression of cMet”
is intended to include diseases and other disorders in which the presence of high levels or
abnormally low levels of cMet (aberrant) in a subject suffering from the disorder has been
shown to be or is suspected of being either responsible for the pathophysiology of the disorder
or a factor that contributes to a worsening of the disorder. Alternatively, such disorders may
be evidenced, for example, by an increase in the levels of cMet on the cell surface or in
increased tyrosine autophosphorylation cMet in the affected cells or tissues of a subject
suffering from the disorder. The increase in cMet levels may be detected, for example, using
the antibody 224D10 of the invention. More, it refers to cells which exhibit relatively
autonomous growth, so that they exhibit an aberrant growth phenotype characterized by a
significant loss of control of cell proliferation. Alternatively, the cells may express normal
levels of cMet but are marked by abnormal proliferation.

In certain embodiments, “increased expression” as it relates to cMet refers to protein
or gene expression levels that demonstrate a statistically significant increase in expression (as
measured by RNA expression or protein expression) relative to a control.

More particularly, it is considered the use of an antibody, or a functional fragment or
derivative thereof, according to the invention as described, for diagnosing in vitro an
oncogenic disorder associated with expression of cMet or determining in vitro the prognosis
for developing an oncogenic disorder associated with expression of cMet, for example a

cancer associated with expression of cMet.
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Another broad aspect in accordance with the invention concerns a method of
diagnosing pathological hyperproliferative oncogenic disorder or a susceptibility to a
pathological condition associated with expression of cMet in a subject comprising
determining the presence or absence of cMet bearing cells in a sample, and diagnosing a
pathological condition or susceptibility to a pathological condition based on the presence or
absence of said cMet bearing cells. The diagnostic uses of the antibody of the invention
comprise primary tumors, cancers metastases. The antibody can be present in the form of an
immunoconjugate or of a labeled antibody as to obtain a detectable and/or quantifiable signal.

More particularly, an preferred subject in accordance with the invention is a process of
detecting in vitro the presence and/or the location of a cMet expressing tumor in a subject,
wherein said process comprises the steps of (a) contacting a sample from the subject with an
antibody, or a functional fragment or derivative thereof, according to the invention, and (b)
detecting the binding of said antibody with the sample. Another aspect of the subject is the
follow-up of c-Met expression as a response to a c-Met targeted therapy during clinical trials,
and more particularly when the downregulation and or degradation of the c-Met receptor is
one of the component of the mechanism of action of the tested compound.

As will be apparent to the skilled artisan, the detection of the binding of the antibody
of the invention may be revealed by various assays. Although any means for carrying out the
assays is compatible with the invention, it can be mentioned, as examples, FACS, ELISA or
IHC.

As used herein, the term “sample” is intended to mean any biological fluid, cell,
tissue, organ or portion thereof, that includes or potentially includes a neoplastic cell, such as
a cell from the colon, gastric, rectum, breast, ovary, prostate, kidney, lung, blood, brain or
other organ or tissue that contains or is suspected to contain a neoplastic cell. The term
includes samples present in an individual as well as samples obtained or derived from the
individual. For example, a sample can be a histologic section of a specimen obtained by
biopsy, or cells that are placed in or adapted to tissue culture. A sample further can be a
subcellular fraction or extract, or a crude or substantially pure nucleic acid molecule or
protein preparation.

Clinical sample is intended to encompass a variety of sample types obtained from a
subject and useful in the procedure of the invention, such as for example, a diagnostic or
monitoring test of determining or detecting cMet expression levels. The definition
encompasses solid tissue samples obtained by surgical removal, a pathology specimen, an

archived sample, or a biopsy specimen, tissue cultures or cells derived therefrom and the
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process comprises the steps of (a”) contacting a sample from the subject with an antibody, or a
functional fragment or derivative thereof, according to the invention, and (b’) quantifying the
level of antibody binding to cMet in said sample.

10 As will be apparent to the skilled artisan, the level of antibody binding to cMet may be
quantified in a number of ways such as by various assays. Although any means for carrying
out the assays is compatible with the invention, a preferred method brings into play
immunoenzymatic processes according to the ELISA technique, by immunofluorescence, by
immunohistochemistry or radio-immunoassay (RIA) technique or equivalent.

15 Preferably, the biological sample is formed by a biological fluid, such as serum, whole
blood, cells, a tissue sample or biopsies of human origin. The sample, may for example
include, biopsied tissue, which can be conveniently assayed for the presence of a pathological
hyperproliferative oncogenic disorder associated with expression of cMet.

Once a determination is made of the amount of cMet present in the test sample, the

20  results can be compared with those of control samples, which are obtained in a manner similar
to the test samples but from individuals that do not have or present with a hyperproliferative
oncogenic disorder associated with expression of cMet. If the level of the cMet is significantly
elevated in the test sample, it may be concluded that there is an increased likelihood of the
subject from which it was derived has or will develop said disorder.

25 The invention relates, more particularly, to a process of diagnosing in vitro a cMet
expressing tumor or determining in vitro the prognosis for developing a cMet expressing
tumor in a subject, wherein said process comprises the steps of (i) determining the expression
level of cMet as above described, and (ii) comparing the expression level of step (i) with a
reference expression level of cMet from normal tissue or a non expressing cMet tissue.

30 “Diagnosing” a discase as used in the application is intended to include, for example,
diagnosing or detecting the presence of a pathological hyperproliferative oncogenic disorder
associated with or mediated by expression of cMet, monitoring the progression of the disease,
and identifying or detecting cells or samples that are indicative of a disorder associated with

the expression of cMet.
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For example, the control may be a predetermined value, which can take a variety of

30  forms. It can be a single cut-off value, such as a median or mean. The “reference level” can be

a single number, equally applicable to every patient individually, or the reference level can

vary, according to specific subpopulations of patients. Thus, for example, older men might

have a different reference level than younger men for the same cancer, and women might

have a different reference level than men for the same cancer. Alternatively, the “reference
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detail ed hereinafter. However anot her aspect of the invention is also
related to the nonitoring of c-Met expression for therapeutic conpounds
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5 levels in a corresponding biological sanple froma normal subject or
non-cancerous tissue is generally indicative of a patient with or suspected
of presenvongivi2bdzsan cMet nedi ated di sorder. | n acrmpd@noe22¢i t h t he
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suspect ed_of { | 1s ex SJtng %i i S exam nedbvvlg presence oI

in the sgﬁme%rw% %ﬁn 19 BRI E o3 O5PE SN RS %88%%1“1 BC PBY 1?’%5
ener gencgudied exy SHKAL Q:x@lfnuﬁtlbh SSUGarPIBE Iyl emindABHKistochemistry® NRE& Qhah@tative
eval uating tunor aggressiveness is also provided. In one enbodinent, a

met hod f @ﬁoralgslem/livwg]udgieg heogioessinasiers fintansitl of gradniey anchtha pronediion efusdines er
E):‘ n?hgofg %Eweﬁ eﬁrrﬂ a?eﬁsag‘xr e/(ie;ﬁﬁgedg heerlg/eb;n%vig]og AR 1%%? ﬁdn br}{be%? lnlagr bel\?g?igﬁeeﬂm le
expr essedhdt refdtt eﬁmeasaigemels ioFpesitivanpliging akredf stam QlGtfHeHsaoe ct adivogual
at a different tinme, wherein the degree of cMet expression in the tum)r
sanpl e oWare fesqEb ?f’r%‘%ﬁ W of aphivir thism Which: ingolyed rosngbeth pramplErscnt ale

In yep a r At 4t t i ng
the aopr oort ot RPL TR and sIfsRRE L L AT BEREEN RMCLRY R S
ant i bodi esorefThllsleesuhyem Baate mthlpohmblvecgreyeﬁﬁ)lﬂ 3t dr 5,M i drdt. |(Ngtetthet acsmrese

of anelior.atjon of i ndi vi dua 25 es, eC|a in those

ci rcunst &hdes M osst ﬁ %sgﬂf%lc% Sl W%Wq@éﬁ@@ﬂ% $99 Hmt%fem thhat
does not jqenRst & WhdibhrtdeniaRtdnlogb %ﬁoﬁﬁcrtl&h%f 'c@H@ ottt Ws'%é%f stQin@g'Iﬁ‘lglei Bt Met -
The presence or absence or a change in the |evel i n accordance with
t he i nvempmbmedwmyalbdranmdite 8t | Bicher hatrirtghmethoth jnesgt ba @plluedied) ycarmghateesity and
rel apse or a ogf essi.ve ora ncer .associated with cMet
st Sl HE SERinG o Bhe B SRR el R TRe Rl bt ro s
changes 3lict RatufeoERAMERNiScalih AR pﬁes&llb/ﬁ&scﬂb%@‘fﬁfeﬂs o YklsQUFexpicSHoiest @ict
cells, it is possible to determ,ne whether a particul ar therapeutic reginmen
ai med at thatspirepand fyscarayd) qrdn%@pth%@milﬁ@@épa\m respeqielyi s effecti ve.

Anot her subje i

oheoneni o d sraSiatt e LMRILF Biest By 8 Recblctife It Hligh TBOLLG&lued iy,

met hod cany béa wagdly ofl famal. Zﬁaﬂdsﬁlw&ﬁ%@éﬁ%a 104 Q622 4tlv3fastded.i Fntexample,
presenting synptons of an oncogenic disorder. |f the patient has, for

exanple ithoicaseart e indictonnly hsther g nehperartiquias pobpeDiisg Varndetsded, prispys
suf feri ng;&rom an GRRESIRAY fil'eﬁﬁﬁ&%f dAScR! lrhetrbﬁmg%{}% AEd ﬁ%f%{mf or
nmoni tori Nng progressi on an / or response to treat nent I ents (0] ave
been prevumtghtyvedfasignosEaok watntpla adetis mEgea ey badefmned, Iand the &0OS daayclee

wi th the above objective, nvention provides an in vivg i.ma r eagent
conpri si A %é#%é@%&&?gq heof BTOREES! hosiT (9ﬁgr68r°r%é1uf“&tﬂ1t@tlYeoﬁ]§‘P‘%fa1“85nent
or derivajiyg thereff veﬂ@étesfa%"oﬁpfa)étdrﬁtée% ethe n%ﬁi%ﬁbﬁ&élbé if i@l ahsl 1@@16‘[6@!%9 its

use in nedical imgi'ng. Thus, a general nethod in accordance with the
i nvendi othavrtisitlyyofadhei sigred éwhmy may angiedte éhe lews! iofregpregsied fOéc;tMQ/teoracMaht

of an | ng. r eagent uch abo esc body
ohi oh 1 o Crant SFRRRR' TRE R RSBy BT e LRPELROR TR PR e B ETAE

det ecti n@ftHlB iag@itnh ﬂl%tp@[ypleﬁtldba@l\&@l@det%@te@ Mata RERELINcEMrakibr, Gam Rill b
certain enbodi nents, the nethod works by adm nistering an inmagi ng-effective

amount ofapaisciipddiyrepcafendinamnsill 51 e aa. thertyes o hepthwi rveyidedh By aricsh ovill wary

noi ety. |

i agnost LaperRAAY BERRheS AR bPHEel AR B Tles PrLRELLNE o oined
accupul atwithd@éctioheofi thagblygelagienFoﬂ sxdnfige) idehecisebf ctheinl miglcipdads &)puﬁ[}d
accurrul ati on of the inaging may be detected by radionucl ei de i mging,

radi osci rﬁlflﬁlgtﬁfam}utp%{geaﬁlheﬁ% Hé??fcth? ERERILIS 1 AelgFiRg at & esrfin defestiondgydbhy
pOSi tron el 1ﬁ&a‘ﬁ?9ffé‘r%b)ﬁoncﬂme§recrak€seadrnéf‘e' (ﬁla QP Bﬁ'tﬁﬁb’(ghgi 4 B¥io ¥f the
magneti c P esonance i magi ng net ho | uorescen etection, d

cheni | unileves o€ ntprdstomcdfi tha . poRpOptider ieghe danplo tehe detvd vopnetite mirmhh}egelb exd
antitunoral therapy, the diagnosis wth inmmunohistological technics gives,
in situ, Fr¥8¥ation on the receptor expression |evel and thus enable to
sel ect patients susceptible to be treated foll owi ng the expression | evel of
receptors needed for such a treatnent. For inmunotherapy using nonocl onal
anti bodi es, the response to the treatment 25 depending of the receptor
targeted expre55|on IeveI as treatnent mnth trastuzunab mhere deternlnatlon

T~ o o o



wi th a nonocl onal antibody and to develop, in the sanme tine than a

t herapeuti c nonocl onal anti body, a nonocl onal anti body which can be used
for the pabizentozemsecti on. As a consequence, the i peeEmPe@n/osR2Ates to
a process of determining in vitro the cf#t status of a tunor of a subject,
wherein said process conprises the steps of (1) determ ning the 5expression
| evel of cMet _as above descri ﬁé‘z scoring said tunmor far cap{e%
expression | eVf MYRATYEyed %’H%%iﬁl?l soor 38 O 6Meh g RIESSIHRE Vbt giadediiP oo
control sampl@d on an agsc&MRht 8F A ftcnlth Mg Q@ac%@?f%cpfan& R P&\é&{i&gé)m

rel ates to the classification of tunor'to a cMet positive +)] °or cMe
negat i ve ppsiNi¢ (ce)l§. Ed)rasmr@mm,otabid}é U@‘emlaftemammmra.rlzﬁs tlhee @n@m@@s ofnlyevel

of the cMet ne as area any such as %1 Oi mmn @Bstoch G[stry
APt et T P e ER T e W
hybri di zahi @fteh & sehlblcdde Nehikh Rvied” HipB@iande UGS clrRAMBuiiAARE sdlples Kdorded

inthe art. In a preferred enbodi ment, the antibody for diagnostic have to

be to ablae bopdasiined(seere afa? | gelt e@rer)e@epMﬂt Idkerust @fsg@lsy@mﬂ éﬂsCMﬁt{ﬂ endrald n
fixed and ffin I t sion l.eyel
i s measur e(ﬁl il tlorrunr%% Ell elé reﬁssse srn;/ 71?5?'*1?:3—)@ 2?5{&1%515 %houIY&3 be ec?e agd elt% li)

scored f @épeeivator eéirliﬁrﬁﬁeﬁlhyrFIBHV(el aBy Ofhed nReetaldef, fag (ﬁﬂh tllmlﬁatwe éiu’mﬂl@\(@hﬁrol@fare
anti body staining, where 0 is negative and 1 ' represents positive
stai ni ng "t & emectsen%rafﬁaﬁtm‘(%lw Wosspleths Sempier?élﬁiéhs PHBPIE hes pEengymebinays
-3 Cc I

assob! at S0 1L R Bl AL o CBAg R e A SR B,
di sease when conpared to score O (negative), but increasing intensity anong
t he posit] cores may provide additional risk reduction. Any conventi onal
hazar d ahjéﬁfésis met hod may be used to estimate the prognostic val ue of
cMet. Representative anal ysis nethods include Cox regression analysis,
which is a sem paranetric nethod for nodeling survival or tinme-toevent data
i n t hecMaseatae )f censored cases (Hd:H@desa:md)tioarreshow 1999 Cox, 1972).
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Kapl hn- Meylr,  CokNaFFGHaItY R RE RO o O B V3 aHIOY: {Bvar | at es)
in the TOOeTs. URFMGEha0TERRIBE ARHbNShSs FEIORy i diecicBIN ADR: THY | be
able|to test hypotheses fegarding the correlation of cMet expression|status
of ip a primary tUlbroft antouneetls- Birs etllsodfirceimrherordicseasely el apgeof the
(di spase-free su Vir‘é@ time, or tine to netastatic disease), or tine|to
death from the djSk B0foveral | 30 survival time). Cox regression ahalysis
I's al S0 Known as|{QRxk Ré Qﬁ%}dt@@aﬂnpmezﬁ{eﬁl@mw%&mwua s8& Moot thphandar d
for testing the )roz_@ostl c value of a tunor marker on patient survival
time| Wen used iH ftuWICQIﬂ% m)de the ef fect of several covarl at @s are
t est pA—parad vartat 3 ave i Cpcuuc nt
bt 00host | wal ue ] SN S REEl b, Do T g 107 of ifhour o

20117 020925PCT/ EP2010/ 062271 39 nost useful narkers. The term positive or
negative "cMet status" [also referred as cMet(+) or cMet (-)] of tunors
ref et8 to scodes n@repr%@’mde%n@d‘lmelt of theasrpee@s ia@ﬁerctmg to the anAnfsempalé speyngoe
"scored” dur c%&rspnegtgnl %ﬁ)ﬂOSl lengaseci 8IOlrth§ d)ararne %‘g%\llﬁ ar8 % g}tenrs aa??hrg)l €

br east caﬂmgrls or m ive or
posi ti ve sasnibe hitigie peRyntiSoBpostr@enat i on of sanpl es by

i mrunohi st ochem stry. More quantitative scoring involves judging the two
parameters i ntler?spfegfermd SHAPAINGFYL athg BIREcspraspendinieofe dhe dgnHen (CfEsdptive)
cells th e

assi gned%%l%g) ﬁr ef ecS1 gi| nsgrg%a(gl (280 Pe\%%r&woggé@@bgss{egﬁﬁ géfﬁ?o é%%g
(Al'lzed, stacyOyarmetst@hg cdﬁﬁﬁ)e ﬂeantentdes atoirdthdn 0% ofetymof calshs eooim’gs this,

whi ch |nvoIved scori.ng. both neters on a scale 1 from ati e).to
3, and summar i2nege drell 5 CoRBEY AT i PRIQRIIAt &¢ fhetae% Qf R bvbeiin

score. ThiSn&GRGHhSR Iéébtﬁntg%@ltﬁnw dhs ROSSEL (?9 f§1‘ﬁPfa&%?ﬁfbléJmeﬁqbrﬁmuélreaémw@» 7

or 8. (Note that a score I's not possibl'e on s scal e)
sonewhat isimpteharsd6%i nf tureethodlsi istsegredt bs wéw fontedsiteycarfipletgcinembranous

staining and the proporti of cells that display |ned nucl ei i nt.

conbi ned "CEHFE 17 GHTD e S0v4eaf, HEPT Seli PriyoHek hodnrayoBe apBRSkES Bet i ng
i nt epsi t ¥n8¢hah3 0P5 PQKoE 081k s&drad B, ng of activat ed Stat5 in the cell
nuclei. The terns positive or negative "cMet status" of tunors used in the

present descr |11p)td|p@ﬁlcrlblf espsct f theyebriiot a éuperas sMeH o vithscoteld2 cor r espond
to scores O or i'"-3 "' onthe sinplified scale, respectively.




Generally, the results of a test or assay according to the invention can be
presented in any of a variety of formats. The results can be presented in a
qual i t atiwe 2baghiws. For exanmple, 2 0 the test report negTiEPdiioat27only
whet her or not a particul ar pol ypepti de4has detected, perhaps also with an
indication of the limts of detection. The results nay be presented in a
sem -quantitative fashion exa vari ous_ ranges.my be defined, and
the ranges nay"B&HEY a@ﬁ@&CfaOéE "IFt@ngatur&O“Sf%ﬂr @Wﬂ%&s% cﬂf%des a
certain degreg, Qﬁotﬂ&aﬁ%{dléﬂéﬂ a‘éﬁedt %%ﬁ{erﬁﬁ%&f(‘)n Do %Mb‘[?) Wh 4 &idk€6F 2" or
various factors, e.g., the nunper of I's in which is detected, 25

t he mteds:ty of t he si gnal (whi ch may |nd| cate the level of expression of

cMet or cMet bearin el | The, r suI may be presented in

quant Dt ative rochidi Rotg Hhverfod i i ey TatprSs PhIRERLA TR dner an

pol ypspt '0@@0%6@1%‘9&1);016& fedusedpeidic @StréutRERLRitR aCzﬁfﬂp@VIEtr altiddy, &t £ frabieid bt be
appr eci at ed one of ordinary skill in the art, the type of output

provi ded dbsw%tlvpetb@reoﬁ IWheyein ysademeﬁ@is gMppsts thhstops Of icddteintining st e tt

t Eg :)glsilpe e?s% ?us qt.f ' %?F sﬁbjgcr:][' asab a%g C&es{&s ? Cer‘% gtg c?é?erﬁmﬁné%ﬂ\%égf; %h'aeos?aﬁl?sf ly

qual it at ilyeM@sa%pute dlfeogenlc hhl@@ﬁdhﬁi’s sﬁﬁcefiﬁlblettdil&ealﬁieymﬁh hhlenti-sMiehiiodd, @ta a
certain detection |evel) prOV| des significant information. In other cases a
nor e quantaRpght Yelesyttrtheeoly. | a ratio of the level of expression of the

eceehry. - vl 30TAT00Hug REh] BbETh B3 ShR st KUY ek iskfonine o

enbodi memprognesiag ipngeof sad/kit cem;prieisgitlmnﬂtﬁuéyofme@n@dﬁm.from 0to 3", based
on an assessnent of the_.intensity of the |or1%[Igr0 duct and th
I

ber cent age. of Aos MAIE OESPRENIEsY. Hrppekagrd SPmpInatio og TeeasaponrpIFigprmined

summari zgsoLRRSEit M RBliGsStor %fbfnﬁﬁﬁh@ﬁfagﬁééﬁ‘é %ﬁa@r" %%t i@k a’r”@9 Q’l‘% RS the
reactivity of the invasive tunour should bé consi dére 5 and often

r esenbl edeepe dtihe kenntwr. &he éipp@ataarrscthe atunlgheticscor d@mtloglmnde:luuam@stlors afpVles

scor as borderli.ne ( re of Ve, nust be.considered
oS uRRe (T e S af Ragisagor s W U0 R mbRbob AT b O R &
shoul d beréaii@chadit @R det@mdﬁedndrq@@ma@@h @frcmam‘z it d.gbth 4nl BHSH oW etcher
nethod if, as non limtative exag , controls are not as expected,

[ve

arti f act dlatnVhoye thep gntiksrdyt kelabel thaﬁ@l mEEMgaths| ket el @@wdﬁgfuhféWSades 1

Oposi tivi S S|ve
antigen rcegrcfoé%aeiquﬁ%bp' Eg%zy%el\/éetg ggt&?ﬁ—ﬁpggédén chcPﬁg%a%o{hEgdaec IaVI

or nenbr ahumsopheacdr Miokyphiore)) E&ﬁidttf@@ﬂoth@i’/adliﬁtnte@ mﬁnyrbeclﬁblhaecﬂmcﬁas Btabidiats) y
percegtl bl e menbranoqus reactivity is detected in nore than 10% of tunour

cel 180 Thetfew|(Fg- ér@oqkrﬁﬁff%f)ébyétslh}léfe@rﬁng théylika Suclyp kitaaseampprise. reeeptacipak
to noder %%ﬁg%g{_yaﬁhﬁnﬁﬁ% ﬁﬂ%&'&vé GRE b1 %ﬁ'o%é’cdn‘éalﬁé’r? Rudad LR, {u’Bﬁs';a&Pt Qf

t unmour cel Strong conplete reactivity I's seen in nore t % of
t umour cebdtscontdibéra haldimy scppragd elementts exfblod invemtionoffot krarpplocasscamttmardnag t o

the invention, said onpri ses ing a priate scal e based on
two par o heranse Jntantied P aéhglé?lyg%forméﬂ% salibfe Ieng AT d A PRSOPL FRUAN e
of posit 'nYa%z &Rkdis soluble, detE&aﬁyQﬁl?efl&f §e%9nc?5@c%d{%reﬂlt 1yofaﬁ1ﬁz&r f?)‘fl%sc% 1ﬁ%ﬁfﬁéhng
to the invéntion, refers to an appropriate scale i$ a scale of Ot

wher@bn Ademeseptaghonsy alsacoitainta thord doutprer helding & detectably labeled thlrd antlbody

in lyophilized form or in solution. A kit of this nature can be used in the sandwich assay of the

invention. The label or package insert may provide a description of the composition as well as
instructions for the intended in vitro or diagnostic use.

The relative amounts of the various reagents may be varied widely to provide for

30  concentrations in solution of the reagents which substantially optimize the sensitivity of the

assay. Particularly, the reagents may be provided as dry powders, usually lyophilized,

including excipients which on dissolution will provide a reagent solution having the

appropriate concentration.



20scored 0, and strong conplete reactivity in nore than 10% of tunor cells
is scored 3. In nore details, as above descri bed, said appropriate
scal e i s woeoalros 0 to 3 wherein no nmenbranous reactlwcmemh0MGnmr cells
is scored O; faint perceptible menbrano#$ reactivity in nore than 10% of
tunor cells is scored 1; weak to noderate conpl ete nmenbranous reactivity in

nore than 10% of tunor ceIIs is . scored. 2; and strong. conplete reactivit
25more than 10976F & dUHRST agRact gf the igugitiog. mpnoglgnal aﬁg SdIEY P ping %gr%ﬁrn%/ he

i nvent i Ofer8ofldREGiILE hGMaldd hroMdell 18eREIAN h Qfdet%ctabl\é@lmet such that they may be
2011/ 020925PCT/ EP2010/ 062271 41 In a particul ar aspect gT t he |nvgnt|on

tunor is ped&l@tgéd) andi tukech Swormangfle3.in | lntsanmt ldeagnpser tqrcwleamfyaspbfctha@fngt hﬂ@
|nvent|onf tch@t$.% W.Lh a sc f ﬁl' ﬁ{.3+. cor g

i nventi of, OTPIEHGI? éonﬁfi% TR PN ¢ SugB el Welge diaran Pr iue i
oncogeni Gludtsedifl ¥otHiScyaH$e SdHrd b Ehdrss, Md@cﬁh@ﬁ‘d‘és ¥ dlyme@Bulch tdRtcdantib&aeky .
or a fragnent or derivative thereof, wherein sai d process conprises the

st eps of of ®)ndgns rgmanthgpay ke wpad for thvehletwbtgw@t bpp@ulszabﬂn af th@rmtlg@f, Fengébj:ﬁébt
as above ribed n de in ot t he
oncogenlcgﬁ%gbaﬁgﬁﬂﬁ% %ﬁéce w%ﬁ gfa' rea 1F§%g%89h mnl g an 1%%hy,
or a frageﬁﬂ&mﬁhgdﬁgmmqgnv&rbhﬁﬁ@ef 1 0In another aspect of the invention,

it is considered a kit useful for such diagnosi.ng or prognosi ng process,
sai d kit conprii#g atRePTaRdP Sy 267 Ut dsny 8ptifiyn control fof apopjosipasays, der
convepi e a 0 [ n

i the ne by pap ROty RARMGREARLOR Olicl RAPRD. 1 ILANTELE) RRIARIROLE

Wi thin thds cthpklt(cﬁn td)t&amnh@antlhmldles Theribied heeit @i ansigth bindinigi fhpdicass thateof
det ecti on a ntitation of clet inv an EL] SA q

Vst er n_BPBRICd B F Bod§Psrosegagy oRisngr b ool Benta%%&é‘aﬁ?(ﬁ%
kit for det&glddn A0duanantdd 8f LRt 9zf vigBl ol i A ELBA 6r § Wéé‘ﬂerﬁ%lcﬁ'—k@%«nfl{ a
Western blot. Wiere the antibody is | abeled with an enzyne, the kit w

i ncl ude shmgltmbt(égnanda@mhadmdmscmmqwes edobfairtch @né nzype 0¢®agka,gean®cﬂmt mat e

rec sor whi i des. t he tec ronophor.e oro or.e
P L ot SO Ret e i Rl hali e RRRS Sp Shrpris B 8PS e alif o1 o
(e.g., achiecktibodyf e[r bfﬂamlgyﬁagnémftﬁ&éaf SMhe tifeenkiok € Ad@tie Ralacdhtdindi®ynay be
COITpI‘I Se a receﬁt acl e bei ng corrpart mentalized to recei ve one or nore

cont ai neruschsclf@lﬁ #sopfar, 8.2 wdilves ardibyfiss,| corigol @thdléxaffﬂlaula’@i ar prskegeigsert
separ at e ol ABOUE a3ialHich DR L fuoshiln SXBIPhE 1 QRiof WP f Y 4 AL
a first anti d& boun 0 an i nso I'e "ot ﬁ e cafrier second
cont ai nefor dRgnéwictide.n sol ubl e, detectably- Iabeled second anti body, in
Iyophlllzed formor in solutlon . 25 The recegﬁacle may al so contain

thi r 40 cont ai né¥ORPRHIHE R BetRDEDN GoncamsIack! 1oR hedcsaminsey of ha %ﬁrﬁta}tﬁl& ed
form or ijh,SQht bRy e&gaﬁﬁgyﬁgg%ﬁ@%@eu@@m BR S ffl, | Q:férpe% cht assay

of the invention age insert may provi a descrlptlon of
t he conpatswili bsndmrlhﬂi In ths ekaspleutditiioventiborelatfes to atk@rfde thei detariniwationof the

di agnosti ¢_use, e rel ts of the various reagents may be varied
widely t& spfuse F&WﬂoéﬁyﬁgﬁggﬁFﬁétlons in solution of the reagents which

substantially Imatﬁamcﬁﬁartehﬁ)oam't tth idvén@dn &chﬁls@sslﬁaa)aﬂt E’@}ﬁlsﬂl &' 1b¥st af RBL-

reagents may be provided as dry powders, usually Iyophilized, including
exci pbentcsMahautibody, @i s Bingtipmm grrltenpromvdedlea@ver dmgandt as @qu desciided, ngid he
approprlatg entra% on W? 2011/ 020925PCT/ EP2010/ 062271 42 In yet
a further ¥ 1%%@? O 8REfon, monocl onal  anti bodi es or bi ndi ng

fragments t herle@lhsta& wfeatdoachites “E' 1Abeing ridtRyd edbd @eelbethwiniai skilkatigehabl e
noi ety, such that they may be packaged and used, for exanple, in kits, to

d|agnoseaﬁﬁuﬂH@hﬁNﬁvw@@kLﬁwhﬁvpﬁbmﬁméb%ﬁﬁﬁ@ﬁﬁﬁﬁdoned antigen. Non-liniting

exanpl es of sgﬁ Q cdﬁ@i%ﬁreé ehl%gh%%t hé’ﬁ{t%?pg‘ % 3 Ll!ﬁg]ln%gntlo% ftlgé@{fq‘?g%{ee&é%g in

i sot hi ocyanat r ono hores |onuc or “enzynes.
anti bodi egrothdprdeng éﬁd&gﬁﬁﬂtlﬁcdf&)ﬁ @ﬁeausmt fe@pretsshﬂg humbloluogi subhect further
| ocal i zation of the antigen, ELISA ce sorting, as oth

i nmunol o§PBRISESeR ﬁfﬁ‘igafﬁfe‘ésef%rfoﬂé?%@ﬂgn@e @ﬁte&ﬁaﬁtbir\qubetm theppad @%‘lHCsMet
beari ng Eﬁhﬁmﬂﬂ&h% ot.fOr exanple. Kits are also provided that are usefu
as a positive'control for apoptosis assays, for

In another preferred embodiment, the kit of the invention useful for determining in

vitro the expression level of c-Met in a c-Met expressing tumor, further comprises a reagent



1 0 purification or inmmunoprecipitation of cMet fromcells. For isolation
and purification of cMet, the kit can contain the antibodi es descri bed
herei n orwenvigem2bi ndi ng fragnments thereof coupled to peade2qie/062271
sepharose beads). Kits can be provided $hich cont ain the antibodies for
detection and quantitation of cMet in vitro, in an ELI SA or a Wstern

bl ot . the article of uf act.ure, i a Cco alner and
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cMet status of a tunmor by any nmethod known by the man skilled in the art.
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tunor by THC net hods. In a particul ar enbodi nent, the invention
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functional fragnent_ or deriyvative thereof, as above describes, said
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of the descrr tion w exarrp es an res whose | egends are
repr esentfegirbdl ow. Fi gur es 1 A and 1B: ELI SA (Fig. A and FACS (Fig.

recog n of D10 b. 15Figure 2: [125I]-HGF binding
[ nhl bi ti ?ﬁ@i{?@?g%?ﬁ% C'%%Ve@pr@é 1f<39 N%/EZSI ]-HGF binding (in % was

plotted g $0GhHd 98- of |igand concentration on a sem | og graph. Specific
bi ndi ng va% ues are the neans of experinents performed in triplicate.

Fi guees Jhtrativs ®Bres 20 thetR2 1819aY1yls pis thefimpaptalizedrdimatie ieahdseenameres (B) ervict
ug7- MG xenq[glrafted tunors stained with an isotype control (Fig. 3A) and the
n224D10 MEDY('Fig. 3B). Figure 4: FACS recognition of c-Met by the n221C9

Mab Figure 6:
IHC staining of paraffin-embedded sections form breast (A) and stomach (B) tumor tissues
expressing various levels of c-Met with m224D10.

30  Figure 7:

IHC staining of paraffin-embedded sections form breast (A) and stomach (B) tumor tissues
expressing various levels of c-Met with m221C9.
Figure 8:
Sensorgram of the sequential injection of the Mabs 11E1 and 224D10 on 201.7 RU of



Fi gures 5A and 5B: 25 Titration curves of the 221C9 Mab on the i mobili zed
dinmeric (A and nononeric (B) c-Met protein. Figure 6: |IHC staining of

par af f i n-woteetderdv2sect i ons form breast SA) and stomach @BY/EPanOcI2TESUES
expressing various |levels of c-Met wth4hR224D10. 30Figure 7: |HC staining
of paraffin-enbedded sections form breast (A) and stomach (B) tunor tissues
expressing vario | evel s, of . c-Met_wi th 1C9. Fi.gure 8: Sensorgr.am of the
sequent | &?ptwﬁdee%{i%- Copm tihe TRESTIA BT kIS ESEIN oY RY BF e Fis
2011/ 02092(F84L/ EP2010/ 062271 44 captured c-Met-Fc on the flowcell 2 of a
CMb sensorchip activated by an anti-tag-H s antibody. Figure 9:
Sensor gr dngwé 9t he sequential injection of the Mabs 224Gl1 and 224D10 on

203.4 RU of 5 t d c- Met - .on.the. fl | f hi
2o vat eyl il A Sl Sbllisher b MR 22 P S BESR S AL RU of
sequept i ahptufddeeMAIFObn tthe kel SDRfanE M2 ARG reHp 208vEAcRYyOin GaRitu-ek

c-Met-Fc on the flowell 2 of a CVb sensorchip activated by an anti-tag-H s
ant i body antto®lygure 11: Epitope napping scheme of the 7 anti-cMet

ant i bodi gs. r@rl ows indicate the three experinents perfornmed for this study.
G ey squar%ls i ndi cate anti bodi es that have not been tested with 224D10.

Fi gure 1ZenddcEragnemBé bdguortiah s eationiof thodd{SDMakd 234D 10 on 203x &Mpdcaptured
Generation and sel ection of antibodi es against cMet that coul d_be used for
di agnost iccMpuFpes te-flawgel] 7 of e ¢ MR sspsopchpagiviisd dyanantirtegkit adibefiyodi es 8
weeks,ol g Bjc mce were immunized either 3 2 0 to 5 tines

subcut aneously with a CHO transfected cell line that express cMet on its

pl asma ndpiopamapRoy ideneealfltbd dastevt setbodics2Atrows idices theithiee axedvishents

extracel | ul ar dopain. fusion protein (10-15 | ug/ dose/ npuse) (R&D Syst eny,
Cat al 0g AN 1y i AErF ey ity Seo i ek @Pﬂ?@\r%?ﬂ?ﬁ d i wit
conpl et e )bppypd adj uvant for the first inmunization and inconplete Freund

adj uvant for the foll owi ng ones. M xed protocols in which nmce received
Figure 12: HGF competition assay with m221C9 Mab.
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Example 1: Generation and selection of antibodies against cMet that could be
used for diagnostic purpose
- Immunization step
To generate anti-cMet antibodies 8 weeks old BALB/c mice were immunized either 3
20  to 5 times subcutancously with a CHO transfected cell line that express cMet on its plasma
membrane (20x10° cells/dose/mouse) or 2 to 3 times with a cMet extracellular domain fusion
protein (10-15 pg/dose/mouse) (R&D Systems, Catalog # 358MT) or fragments of this
recombinant protein mixed with complete Freund adjuvant for the first immunization and
incomplete Freund adjuvant for the following ones. Mixed protocols in which mice received
25  both CHO-cMet cells and recombinant proteins were also performed. Three days before cell
fusion, mice were boosted i.p. or i.v. with the recombinant protein or fragments. Then spleens
of mice were collected and fused to SP2/0-Agl4 myeloma cells (ATCC) and subjected to
HAT selection. In general, for the preparation of monoclonal antibodies or their functional
fragments, especially of murine origin, it is possible to refer to techniques which are described
30 in particular in the manual “Antibodies” (Harlow and Lane, Antibodies: A Laboratory
Manual, Cold Spring Harbor Laboratory, Cold Spring Harbor NY, pp. 726, 1988) or to the
technique of preparation of hybridomas described by Kohler and Milstein (Nature, 256:495-
497, 1975).
- Screening step for 224D10



25 both CHO cMet cells and reconbi nant proteins were al so perfornmed. Three
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The n224D10 was then tested in a radiol abel |l ed HG--di spl acenent test. In
Figure 2, percent of total specific [1251]-HGF binding was plotted as a
functi on wO 2biigaodsconcentrati on on sem | og graphs and eom@eréwatizons of
the various inhibitors required to inhitt the 30 radio |igand binding by
50% (1 C50) were determ ned graphically fromthe signoid conpetition curves
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25  is able to recognize c-Met both i 1n an ELISA assay (Figure 1A) and at the surface of A549 and

NCI-H441 cell lines known to express c-Met (Figure 1B).
The m224D10 was then tested in a radiolabelled HGF-displacement test. In Figure 2,

'°1]-HGF binding was plotted as a function of ligand concentration

percent of total specific [
on semilog graphs and concentrations of the various inhibitors required to inhibit the
30 radioligand binding by 50% (ICsy) were determined graphically from the sigmoid competition
curves obtained. As expected, non radiolabeled HGF was able to fully displace ['*°I]-HGF
binding to immobilized c-Met, whereas the control antibody 9G4 did not show any HGF
blocking activity. The anti-c-Met Mabs 224G11, 11E1 and 5DS5, used as positive controls

were able to inhibit ['*’I]-HGF binding to immobilized c-Met, with ICsy values of 3.6 nM, 42



13.98 11.87 9.87 9.10 10.52 Secondary antibody 11.98 13.23 11.10 11.20
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31. 95 71 ®320bHH20925 Conpl enent ary experinments were dece/pedto/oprerified
221C9 antibody. First antibody titrati of/on both nonomeric c-Met protein
and dineric c-Met protein was perforned.
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nM and 4.4 nM, respectively. Mab m224D10 was unable to displace ['*’I]-HGF and was
selected for immunohistochemistry (IHC) studies.

Results shown in Figure 3B demonstrated that m224G10 is able to recognize c-Met on
U87-MG xenografted tumors known to be particularly sensitive to a c-Met targeted therapy.
As expected no staining was observed with an IgG1 isotype control (Figure 3A). Based on
these results, experiments were set up to determine whether the 224D10 Mab could be used to
score c-Met on tumors.

- Screening step for 221C9

Obtained hybridomas were initially screened by ELISA on the dimeric or monomeric
cMet recombinant protein. Briefly, the recombinant human c-Met (dimeric or monomeric)
proteins was coated overnight at 4°C to Immulon II 96-well plates and, after a 1 h blocking
step with a 0.5% gelatine solution, pure hybridoma supernatant was added for an additional 1
h at 37°C. Then plates were washed and a goat anti-mouse (Jackson) specific IgG HRP was
added for 1 h at 37°C. Reaction development was performed using the TMB substrate
solution. Then a second screen was performed by FACS analysis on A549 cell line, that
express moderate to high levels of c-Met, to be sure that the produced antibodies will be able
to also recognize the native receptor on tumor cells. For that purpose 2x10° cells were
incubated with 10ug/ml of m221C9 or m10D9 (IgG1 isotype control Mab) for 20 min at 4°C.
After 3 washing in phosphate-buffered saline (PBS) supplemented with 1% BSA and 0.01%
NaNs, cells were incubated with secondary antibody Goat anti-mouse Alexa 488 (dilution
1/500) for 20 minutes at 4°C. After 3 additional washings in PBS supplemented with 1% BSA
and 0.1% NaN3, cells were analyzed by FACS (Facscalibur, Becton-Dickinson). At least 5000
cells were assessed to calculate the mean value of fluorescence intensity.

Positive hybridomas on these 2 tests were amplified, cloned, isotyped and expanded.
Then new hybrido supernatants were collected, Their IgG content determined.
Complementary cytometry analysis were performed on a panel of 5 human tumoral cell lines
(A549, BXPC3, MCF7, US7TMG, and HepG2). All these cell lines were provided by ATCC.

Data obtained are presented in Figure 4 and MFI values presented in Table 6 hereinafter.

Table 6

Data from cytometry analysis (MFI) performed with the 221C9 Mab
on 5 tumoral human cell lines (ATCC)

A549 BXPC-3 MCF7 USTMG HepG2
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at the AFEC™Were studied in the biacore experiment. Briefly, a C\Vb
sensorchip is activated on flowcell 1 and 2 20 by covalently coupling the
anti-pol yhistidine Mab using the am ne coupling kit follow ng the supplier

i nst2dcti ons. ExamplednSenying tisssies foy ¢-NEet|gRpressiopfitle the mﬁ&Aléglbend wIx1E %ar e
perforrre gﬁ) 25C at a flowrate of 30 pi/mn. The HG--R Fc chinera protein
is used at- the concentration of 10 ug/mL in the running buffer and was
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224D10 as the second antibody (see Figure . This experinment shows that

11E1 anda®24D10 bind to two di stant epitope region at the surface of the
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experinment shows that 224Gl1 and 224D10 bind to two di stant regi ons too.
The third




WO 2011/ 020925PCT/ EP2010/ 062271 50 experinent is carried out with 5D5 as
the first antibody and 224D10 as the second anti body (see Figure 10). Once
agai n, thwe exproi2sent shows that 5D5 and 224D10 bi nd t ectnmraio®tzznt
regions. In conclusion 224D10 binds to 4%di stant region on the c- Met

nol ecul e of the binding sites of 11E1, 224Gl1 and 5D5. Because, prelimnary
data obtained with the sane kind of 5 Biacore protocol, showed that the
13. 3. 2 amGMTaREROSHHHE) 5H NPT P i zer belongs to the sanme epitope mapping
group as 11E1 ( F'1@%%1};&0@%19@«eai&ﬁgsmﬁ&ettm102/@6%910%9113}3- 3.2 can bind
si mul t aneously on the Sanme c-Met nolecule even it this conbinati on have not
be tested. Sim | &l Ydderategdthfiletehinembiyak ctagsing @bsérecd ammaepithamp &0 ¢ dupons
224Gl1 (Fiﬁ;ure 11), it is likely that both 227H1 and 224D10 anti bodi es

coul d bi f8™%i nul t aneously to c-Met. Finally, 10223C4 which bel ongs the same
epi t ope mapi ng gr3ouR s@snoESmfiFcGtHifind 4 meRUheh 0% YurBbi@lto c- Met

si mul taneously with 224D10. Exanpl e 4: HG- Conpetition experinents
performed in presence of the 221C9 anti body 15To further characterize the
di agnostic Ma HGE, C tition ays were perfornmed. First reaction

m xture conpr :tgfiarlln %ﬁéﬁmé%‘gf@ﬁn|XrPe51rnéesnet$1)ce or not of the Mabs to be
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| gG HRP (Jackson, ref 109-035-098). Once bound, the substrate iIs
25added tliganhdisplhetnest cdild be dalpfilen airsspehssppaticbipr adithcripontioMabi504 aci d

| ut i d the .obtai ned optical densiti 450 ing a.
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i N preserag peffoinfcdBsRARAstRftc SraMEl4THY doREPFIRAAL a REPbRIcmirkee Figure 12).
Thi s experinment shows that 221C9 is able to co4rH)ete wi th the c-Met binding

on its i nmobi ITheegeutiqgamvcMatddelsr 11 HowaVidt ., 2344 1dr axlethe STHf Mabi whighnit tB0of

221C9, o . rti.al  bi ndi f c- .S 0 6

So11s o200 bR Ry BBgb SR 10‘?5#{9%%113&“@?%% i lleB;’rgq%%?ané{%Peefé CShrere
Form ( TRuwlicghaeke biacdrotexpairhendf Bacy, daedSnotsoechimis @sivatcs badlowatll tihad 2

i nternational apte%lfi cation) 1 1-1 1-2 The_ indications nmade below relate to

: 1-2 |
the depodvtayelpiiey ergaailereyrayhigidias Mbolss tarmin eupling kéfelioveasthe in
the descrs{lﬁ;lleﬁ)ningt%ctions. The running buffer is the HBS-EP buffer. The experiments are

performed at 25°C at a flow-rate of 30 ul/min. The HGF-R/Fc chimera protein is used at the
concentration of 10 pug/ml in the running buffer and was injected for 1 minute over the
flowcell 2. Typically, around 190 RU of c-Met-Fc were captured. The flowcell 1 served as a

25  reference for the estimation of the non-specific binding of the Mabs. The first Mab (20 pg/ml)
is injected for 2 minutes on both flowcell. The second antibody (20 pg/ml) was then injected
on both flowcells. The differential Fc2-Fcl resonance signal is recorded. At the end of each
cycle, the sensorchip was regenerated by discarding the c-Met and Mabs proteins with an
injection of the Glycine pH 1.5 regeneration buffer on both flowcells for half a minute.

30 The first experiment is carried out with 11E1 as the first antibody and 224D 10 as the
second antibody (see Figure 8). This experiment shows that 11E1 and 224D10 bind to two
distant epitope region at the surface of the c-Met-Fc molecule. The second experiment is
carried out with 224G11 as the first antibody and 224D10 as the second antibody (see Figure
9). This experiment shows that 224G11 and 224D10 bind to two distant regions too. The third
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or o oL gssl ghations, I gheat jone e Mde 2 I Lnglcaty qus e
referred (& fifukN®) GRE deRinl B &periment shows that 5D5 and 224D10 bind to two distant
regions. In conclusion 224D10 binds to a distant region on the c-Met molecule of the binding
sites of 11E1, 224G11 and 5D5. Because, preliminary data obtained with the same kind of
5  Biacore protocol, showed that the 13.3.2 anti c-Met antibody from Pfizer belongs to the same
epitope mapping group as 11E1 (Figure 11), we can suspect that 224D10 and 13.3.2 can bind
simultaneously on the same c-Met molecule even if this combination have not be tested.
Similarly for 227H1 which belongs to the same epitope group as 224G11 (Figure 11), it is
likely that both 227H1 and 224D10 antibodies could bind simultaneously to c-Met. Finally,
10  223C4 which belongs the same epitope maping group as 5D5 (Figure 11) could likely bind to

c-Met simultaneously with 224D10.

Example 4: HGF Competition experiments performed in presence of the 221C9
antibody
15 To further characterize the diagnostic Mabs, HGF competition assays were performed.
First reaction mixture comprising the c-Met protein in presence or not of the Mabs to be
tested, are prepared on a separate saturated (0.5% gelatin in PBS 1X) plate. Serial 1: 2
dilutions (starting from 40 pg/ml on 12 columns) of murine antibodies (references and Mabs
to study) are performed. Then 0.8 ug/ml of the rh c-Met-Fc protein is added (RDSystems, ref.
20  358-MT/CF), except to the negative control line that contains only ELISA diluant (0.1%
gelatin, 0.05% Tween 20 in PBS 1X). After homogenisation, the competition samples are
loaded on HGF-coated plates with a 0.3 ug/ml thHGF solution in PBS (RDSystems, ref. 294-
HGN/CF). After an incubation and several washes, bound c-Met proteins are detected using a
goat anti-Human IgG-HRP (Jackson, ref. 109-035-098). Once bound, the TMB substrate is
25 added to the plates. The reaction is stopped by addition of H,SO4 acid solution and the
obtained optical densities read at 450 nm using a microplate reader instrument.
The experiment is carried out with 221C9 in presence or in absence of c-Met-Fc
recombinant protein (see Figure 12). This experiment shows that 221C9 is able to compete
with the c-Met binding on its immobilized ligand receptor. However, in presence of 20ug/ml

30  0f221C9, only a partial binding of c-Met is observed.
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1. An isolated antibody, or a functionablfragment or derivative thereof,
capabl e of binding specifically to the c-Met protein, characterized in that
It conprises i) a heavy chain conpri SI ng at least the follow ng three CDRs
CDR- H1, CDR-H2 and CDR-H3, as define rding to | MGT nunbering system

wherei n COR Hl CRARGJISES shlifoie G anERoRiRl iRehent 85 o ERGAND L8R bhe
t SEQ |

sequence SEQ I D No nprises the sequence
and/ or i |b)ndang spgphtﬁoahaltm thBOCWMGt :pmtgmathdraasnzeti he tlﬁablll ownpreses hy ebemRélaln

wher ei n CORPEAMEGhARelS HEY tequERcePREQ PR b Cidk M bnd KNES o SERET,
sequepce adrSRR th IMET thtRAdg Gl¥tet3 wher ICHEE HI1NG r9R it e HIke scaabh de S ING - 116 0.
No. 55, CDR-H2 comprises the sequence SEQ ID No. 56 and CDR-H3 comprises the
sequence SEQ ID No. 57; and/or ii) a light chain comprising at least the following three
CDRs CDR-L1, CDR-L2 and CDR-L3, as defined according to IMGT numbering system,
wherein CDR-L1 comprises the sequence SEQ ID No. 58, CDR-L2 comprises the sequence
10  SEQ ID No. 59 and CDR-L3 comprises the sequence SEQ ID No. 60.
2. An antibody, or a functional fragment or derivative thereof, according to claim 1,
characterized in that it comprises a heavy chain selected from the group consisting of:
a) a heavy chain comprising the following three CDRs as defined according to IMGT
numbering system, respectively CDR-H1 having the sequence SEQ ID No. 7, CDR-H2
15  having the sequence SEQ ID No. 2 and CDR-H3 having the sequence SEQ ID No. 8; and
b) a heavy chain comprising the following three CDRs as defined according to IMGT
numbering system, respectively CDR-H1 having the sequence SEQ ID No. 29, CDR-H2
having the sequence SEQ ID No. 30 and CDR-H3 having the sequence SEQ ID No. 31.
3. An antibody, or a functional fragment or derivative thereof, according to claim 1,
20  characterized in that it comprises a light chain selected from the group consisting of:
a) a light chain comprising the following three CDRs as defined according to IMGT
numbering system, respectively CDR-L1 having the sequence SEQ ID No. 4, CDR-L2 having
the sequence SEQ ID No. 5 and CDR-L3 having the sequence SEQ ID No. 6; and
b) a light chain comprising the following three CDRs as defined according to IMGT
25  numbering system, respectively CDR-L1 having the sequence SEQ ID No. 32, CDR-L2
having the sequence SEQ ID No. 33 and CDR-L3 having the sequence SEQ ID No. 34.
4. An antibody, or a functional fragment or derivative thereof, according to one of the
claims 1 to 3, characterized in that it is selected from the group consisting of:
a) an antibody, or a functional fragment or derivative thereof, comprising:
30 - a heavy chain comprising the following three CDRs as defined according to IMGT,
respectively CDR-H1 having the sequence SEQ ID No. 7, CDR-H2 having the sequence SEQ
ID No. 2 and CDR-H3 having the sequence SEQ ID No. 8, and
- a light chain comprising the following three CDRs as defined according to IMGT,
respectively CDR-L1 having the sequence SEQ ID No. 4, CDR-L2 having the sequence SEQ



2. An antibody, or a functional fragnent or derivative thereof, according
to claiml, characterized in that it conprises a heavy chain selected from
t he gr oupwoansi/®bI2ag of : a) a heavy chai n conpri si ngprch&Epbalbloe2arng t hr ee
CDRs as defined according to | MGT numbef?ng system respectively CDR-HL
havi ng the sequence SEQ ID No. 7, CDR-H2 15 having the sequence SEQ I D No.

2 and - avi n se ue ce SEQ b) a heavy chain
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havi ng the sequence CDR- havi ng the sequence SEQ I D No.

31. - a hea®d; cmnnammﬂwd;g ther fadldwing ttheealCDRs agdefinedr acterdingitto VI&IGT,
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conpr gsi BEG e Noobd avd CDRLAB @aviePhk REudRE SEedimreos diang tO | MGT _nunberi ng
system respectively CDR-L1 having the sequence SEQ ID No. 4, CDR-L2 having

t he sequentdigBE@hrD N@mpBSIledh@IﬁR pwingathireqy GPRs seqdefined ®Eoydimy tp. IMGTand
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sequence SEQ | D No. 4. An antibody, or a functional fragnent or
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| MGT, respectively CDR-L1 having the sequence SEQ CDR- L2 havi ng
t he sequé)hcma SEQod W20 iR SRENEERAOIGHAE 2L Tlleraf_f c@mNosing aahehvgDRais
havi t he .sequence | D No. 6; an ant.i bod on
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havi ng the sequence SEQ I D 29, CDR-H2 having the sequence 5 SEQ I D No.
30 and CDR- H%- hafnsgtib Qwﬁ@ﬁ%@aiaé@gmmm deezatw&rthlere%f pqcgrting togng of the
conpri si (;Pg{ss according to | MaT,

respecti @%@Q%@ %% aC%erw eatse uaencgggég]?o% No. 32, CDR-L2 havi ng the
sequence SEQ7lD Nﬁanﬁao@ndr eﬂﬂﬂcﬂ;@naﬂlﬁ\agﬂngnttd’ﬂeleﬁeaheﬁﬁﬁecﬁf@cbfdlﬁ@to Gle.ofBhe An
anti body, or a functional fragnment or derivatjve thereof, according to one

of the 1ckemailds 61 ctl%fa%erl@ﬁdpg@té% focsdof hlack ghe pinding of dhe bigayl HEHOtthec-

group Coﬁkﬁétﬁ}rbt@ﬁh of: a) an antibody, or a functional fragnment or
derivative thereof, conprising a heavy chain variable domai n of sequence
conprising tRe aNmorlaﬁmgbﬁckqnmnq&thE@ bdordtong 418 aatitebda dcicgrhlﬁng:hzabme vhrthabl e

7 SAASSLICE ST M, R vt

a heavy @}@@M 1155t1‘t’1?cha§QhP piﬁgamn&f o SHENTE, mﬂdéf ;% ﬁu‘ﬂ?oe@'fm@% Al dhe
sequence SEQ | . 40 and i ght chain variable domain of sequence

conpebsi rlngbmdmnaadtpmltqbatdh@ MC@SSE@PHEGMQPam France 08 Japyarand i Wo@ywnder a
functi on Q‘éﬁr derivative thereof, according to one of the clains 1
to 5, alélfn% nthat it as a murine antibody. 7. An antibody, or a

functi onal f vagmeAtisslhtedefucledt byig, thei@8izeda@COaditng dhes@Neoff tHeh®118wing
Oclaims 1 to 6, characterized in that it does not block the bindi ng of the

| i gand H@ecleis acifs: ¢
a) a nucleic acid, DNA or RNA, coding for an antibody as claimed in one of claims 1

30 to7;
b) a nucleic acid comprising a DNA sequence comprising a sequence selected from
the group consisting of the sequences SEQ ID Nos. 15 to 26 or 42 to 52;
¢) a nucleic acid comprising a DNA sequence comprising the sequences SEQ ID No.

27,28, 53 or 54;



Met protein. 8. A nmurine hybridoma capable of secreting an anti body
according to one of the clains 1 to 7, said nurine hybridoma being sel ected
from t he wohwiaomsdeposited at the CNCM | nstitut PastegmEPRanios227Fr ance
on March 12, 2008 under the nunber 1-394% and the 25hybri doma deposited at
the CNCM Institut Pasteur, Paris, France on January 14, 2010 under the
nunber 1-4273. 9. An isol d nucleic acid, characterjzed, in that it is
chosen from t hd) f51PERIGIHES @ugleic&g}ds of the tuclgyc 3! dsfiBed s, DK or
RNA,  coding fog) ap c%%sﬂlaﬁgﬂa%it&%ie?d 1BE bMmenfacRic &idl BBddimAtR aib) and ¢); P)
a nucleic acid conprising a sequence conprising a sequence Sel'ecte
fromtheagdoup consisting of the sequences SEQ ID Nos. 15 to 26 or 42 to

52; c) nucl ei ¢ .gcid, conpr, Si .2 DNA se ce.conpri sing.t.he
sequences SEQ 11 RSie ety o BITEIK Rl bifey Sprls ShBRSEHER Bt O gkBvar 53
d) the coiglesReRety BN IMChRI ¢F tAE CBR sAff stenbéISES 1D BB dS 828debned4] n
a), b) or ¢); e) the conplenentary nucleic acids of the nucleic
aci ds as ogefcpmetemantagy seqypnegribicredt. and f) a nucleic acid of at
| east 18 nucl,goti.de e, of hybridi zi nder ndj.tian f_5high
stringency wilbn G PEAERghEgPr AvEhiEaE! BBl i EENES MRSl g
or 42 toodé,ofothe aclgionRpl asENtfEr YiagREHEN &L virRe g odncogenic dlddrddds@s@iatad with
anti body, or a functional fragment or derivative thereof, according to one
of the cleaPIgEsIaAN ©§ c7Meh O FCHIRBRNS G rQi the Pragnasiic BY edfivelogingo py emcogenic
assochat A i - } determining in vitro the prognosis
for ggve?%%?%%Qgﬁé%%?§§gﬁ§%9%%§Pg%%32?'associated W th expression of c-Met.
11. A procesdlof Adptoeessi oy detactirigt ir0 vithe tir essmoe ambléotha heatiac alfi or-MdEt a
c-Met expressi.ng tunor in_ a subject, erein said.gg cess ;ﬁqgrises t he
steps of CBFSYRRIURY A NS VRTFINGIHG ROCSHIOAYYISH e Sips e (RhEaactior 2
functi onghmpl-agsmnthe QubASK {;thﬁFngé‘rltiH&ﬁ?,e&f a AEARLEN BorhohtARedRfvatite &t 1
to 7, and (b) detecting the binding of said anti body with the 15sanpl e.
12. A pr ecasdingfto de¢ ef therdlaigsilntovi, tand (b)hdeteskipg dsshioding ef shid eitibedyewith mhea
c-NbiSexpres ing tunor froma subject, wherein said process conprises the
step .ofs@gpﬁ'contacting a sanple fromthe subject with an antibody, or a
functional frnagmenproeéssdef dyeirhintgt NERERS thaegsehidi Idvel dnec-Rfet tiher elMikns 1
to 7, and (b') quantifying the |evel of antibody binding to c- 20Met in
sai d samskeressing tumpg from psejedswheredrsdidigoecss eprapincs she siprsradi(y) corfagings
eXpressi %Fmél%vﬁl)ml the %@J‘%&r% hbaXl éﬂﬂq\é/go,h&s B%Hé’at{gnglt {'r I{‘l&h'cc}r d r'vativél %lheré%f
process of diraghosing " vitro a c- expressing UrroF or é%iernlnlng in
vitro thec@ro@pas bsec bdthetiaimk Aptb 7y asd (b’ Mgliangifyine sisd [8gcl tofaBtibody Endiupject ,
wherein said process 25 conprises the steps of (i) determ ning the
expr%%s!8ﬂdﬂﬁ§@ﬂsﬁﬁp@=wht according to claim12, and (ii) conparing the
expr essi on | §Yel aQfrocheRedobding!d Blafin 19! RHEREHELANESSRXsof Edel  nadfela
fromnormal tissue.

by immunohistochemistry (IHC).

14. A process of diagnosing in vitro a c-Met expressing tumor or determining iz vitro
the prognosis for developing a c-Met expressing tumor in a subject, wherein said process
25  comprises the steps of (i) determining the expression level of ¢c-Met according to claim 12,
and (i1) comparing the expression level of step (i) with a reference expression level of c-Met
from normal tissue.
15. A process of determining in vitro the c-Met status of a tumor of a subject, wherein
said process comprises the steps of (1) determining the expression level of c-Met according to
30  claim 12, (2) scoring said tumor for c-Met expression level, and (3) comparing said scoring to
that obtained from a control sample.
16. A process according to claim 15, wherein said scoring comprises using an
appropriate scale based on two parameters which are the intensity of the staining and the

percentage of positive cells.



15. A process of determning in vitro the c-Met status of a tunor of a

subj ect, wherein said process conprises the steps of (1) determning the
expr essi onolzemal20@6 c- Met according to 30claim 12, (2) gcompe@o®ei2dl t unor
for c-Met expression |evel, and (3) conparing said scoring to that obtained
froma control sanple. 16. A process according to claim15, wherein
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claim 16, wherein sai ppropriate scale is a scale of 0 to 3 " Wwherein no
nenbr anousactividy ini mpteythaf 1% mbtuncer dells issscercdBed 0, and strong conpl ete
reactivity in,more than 10%.of tynor cells.is .scored.3. . 18. A process
accor ding to 181 af e aesardif ooy LhsihsTsin pid SBRgpEte soale kndalefthio 3
5 whegei RyfeiphansrdBodsadsdtivity tof t@iof BETRIis GBdrkd OF FaifCHIr€PtiBlc thembBfanous
percepti bl e nmenbranous reactivity in nore than 10% of tumor cells is scored
1; weak trenchvidieriat @oro tinel @ onehitwmenogslly enseared tly; iweakpioe moderate] gomplete
turor cel le%nlgrgnosu Orrea?cgivgt. iff qgor%ttfle(l)nngo& Oorﬁ)tI Blof LRAK! éc\é%etdyﬂ.' ra]m(rlms{rgné le’?l Ef % of
tunor cel SNy ENEIFEVSY GRE pr ocess ‘accordirng to ctal L7 or
18, wher e¢detigity tmbrd tharC 1 MR tof tYmwv dells & sseedg of 102+ or 3+. 20. A
process of determ ning whether an oncogenic disorder is susceptible to
treat ment wi tif- aAd¥esestaqeatding o daityl7 ¢ 1 %a Whetsih BMQIris ety itea 89963 ebf |
wherejn saidyprocess conprises the steps of (a) determning in vitro the
c-Met status of a tunor of a subject according to claim19, and (b)

determ ni ng Chat A pfoctdse oftdetarminiag cwhshér+hn oilveganc odissrider 16 dius@pdele tes

susceptible to treatnent with an anti-c-Met antibody, .or fr nt. or.
der i vat i VE2PRIf St a anti-g-Met jan by PB4 deatptiag, Bereqts 3~._ gin said
anti body 1pr6Uessacldcnf[1ﬁgﬁ$é &@%&eg@ BP@TE%rrﬁﬁlir%%'vY% - IVREEERE of AGGRENMGubRcON

of the clains , said antibody being preferably labeled. 2 022. "A kit
accor di ngctaydiogaonel2iin fl9r antk(lpcdétergninmgvthat; of theestpiuesemelctmyl/the anhegenic

| ocat Lon of c- Met ressing tu in subject, said kit further. .
conpt 7 o fiposdty &5 YareRL KL P TR b G-t ERitadd bt ShimpH P BHURE « ne
sai d ant ith@gedfet anti body and c- Met. 23. A kit according to claim?21
for determning in vitro the expression |level of c-Met in a c-Met

expressi ng t dhorA kihicamprisingatt lest anomdi-F-Metgandibpdagens fusdfonpl figgment or
quanti fyi e . bi ndi ng t n the saigd. . C . tI and
et AR RS el RERCeR Y SRo58 P hipEbnR g T
t he c- Metlatgladt us of a tunor, said kit further conprising: i) a reagent
useful for detecting the extent. of hinding between the said anti-c-Met

anti BBdy and 2é- MAtkit aggardsey fo)clpigspi i@féieéﬁ?gn&@@alﬁwfée PERIERGS| ang e kocafaqar y|
for the ri t o i Al kit i
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further deowrptingihagxenpal bicdiogattwant tHecdyd siiecMeit entitwdmand neMent i bodi es,

referably said l.ycl onal anti.bo specific to nuripne anti bodies is
Ipabel ed. y 3‘3 quty accord?ng to claim gf/forpdeeterrnm(ing ?n Vitro tﬂe expresmbon evel of c-Met

in a c-Met expressing tumor, said kit further comprising a reagent useful for quantifying the

25  level of binding between the said anti-c-Met antibody and c-Met.
24. A kit according to claim 21 or 22 for determining in vitro the c-Met status of a
tumor, said kit further comprising:
1) a reagent useful for detecting the extent of binding between the said anti-c-Met
antibody and c-Met; and
30 i) positive and negative control samples useful for the scoring the c-Met expression
level.
25. A kit according to claim 24 for determining in vitro the c-Met status of a tumor,
said kit further comprising a polyclonal antibody specific to murine antibodies, preferably

said polyclonal antibody specific to murine antibodies is labeled.



