1 ANTI-cMET ANTIBODY The present invention relates to a novel divalent antibody capable of
binding specifically to the human c-Met receptor and/or capable of specifically inhibiting the 5 tyrosine
kinase activity of said receptor, as well as the amino acid and nucleic acid sequences coding for said
antibody. More particularly, the antibody according to the invention is capable of inhibiting the c-Met
dimerization. The invention likewise comprises the use of said antibody as a medicament for the
prophylactic and/or therapeutic treatment of cancers oriany pathology connected with the
overexpression of 10 said receptor as well as in processes or kits for diagnosis of illnesses connected
with the over-expression of c-Met. The invention finally comprises products and/or compositions
comprising such an antibody in combination"%\//\(tﬁﬁftwg%ﬁ%%@ﬁé’?g[nd/or chemical compounds
directed against other growth factors involved in tumor progression or metastasis and/or compounds
and/or anti-cancer agentg 0 ts_ 15 .conjugated with toxins and thejr. use for t reyention and/or
the treatment of (:ertgtinnlf:ﬁaenElti&}gsg.IH §HV§%%%%%§I‘%[%I§O% n%rkqﬁéﬁsgsl YI?Z?T‘% at‘é{ﬁ‘a%aéa“ %aggﬁg) gljéé q¢
trastuzumab, cetégenaen Betradizuralbn iendighityeentbyefidfib dapabitors breeedidthlbtrateditive ititerest of

targeting this; proteigsglass{asctieatm erOJaﬁ?k%E&?@oFaQ&%Jéu %Qcﬂ{\é%ﬁnﬁﬁéh&ﬂraﬁ%%&&e@ r of a
sub-family of RTIKs which also includes RON and SEA. The c-Met RTK family is structurally different

from other RTK fEFAMESSA P &6 iR kb Highlaramarticdepiorthsranebadocyreottowttoféstor
(HGF), also calleghssattar factasdSE)iDihiRatareet aMscignee 4991, 281:802:804 kwNaldini et al.,
Eur. Mol. Biol. Org. J. 1991, 10:2867-2878]. c-Met and HGF are widely expressed 25 in a variety of
tissue and their e%?ﬁ?@gﬁ?ﬁnt@ nG¥malyFHEs AR o Boifs BREKTHSIA KR dibR cRERBNIAGTE GRdiRr
respectively [M.FhBraRenizares alenOsicagene &8, £:lR%:2008:dt-Sonnembergekptosdioesll. Biol.
1993, 123:%%3'2%5151 ;I'Qg are. t{?\gtn re%ljired for nor@?l %na(rinmaliarj eﬁel_ogment and avr% een
shown to bé particularly tmpor antince Ipﬁ%}fbefgg |qoonf, rﬁcs)rﬁﬁoéaéef?l%glﬂiﬂ Fehie: ?ﬁ)f‘f’,nﬁﬁff g4 23ion of
the three-dimensiomakx3eessionlanstrueklses dbavelhasgrowtiinalig angigganesisfduBaldieta@l., Nature
1995, 376:768-771. [ ; 373:699-702° Tsarfaty et al.. Science 1994,
263:98-101]. Whﬁé?ﬁg%%o%ﬁﬁé% aﬁt}%irg%&j%%-%?g?ﬁﬁ ?—?&17?%%\1%1 %%noﬁﬁ%v‘\%%g 16ésiﬁ;f‘pé)rrtant in
mammalian develbpRient, tspewritintiialide aiinrépath§NagraydmdartyNagupdma N, Kohara S.,
Kamiguchi H., SW@SM}{@ KO eYastQD flﬁd%f"%%@uﬁds BIAORES:1i200%° HRRE) 103586 Tahara
Y., Id A., Yamamoto S., Miyata Y., Uto H., Hon T., Hayashi K., Tsubouchi H., J halmacoFExp Ther.
2003, 307(1y 146 efEd B EGiHAGH B piciesdin RHe Frotaasion br dsarst of calyERrant
signalling driven kangaappropriate activation of c-Met is one of the most frequent alteration observed in
human cancers and plays a crucial role.in tamgrigenesis and metastasis [Birchmeier et al., Nat. Rev.
Mol. Cell Biol, 2003, 4S5 B95 ORI Ltrodrresyfo BN ek R AP CaEe, Sieimab,
2(4):289-300]. 1Gehrapperogriatestivietmttivhtioib caldrise hyvligindraependentandindegendent
mechanisms, whigh | e X sion of ¢c-Met, and/or paracrine or autocrine activation, or
through gain in flf%%%ﬁt‘éﬁ‘u%%%ﬁg[ﬁ%%%ﬁ%gﬁgé@ﬁ%&fﬁ%%gs-J_ and Salgia R., Cancer Lathers. 2005,
226:1-26]. MBwever an oiidetmisrizatiopieipidvietrdsepbe, nipfesdncd BlKabbenca of thehligand, is
required to requiG N odinarts oo ARG Kineles e inass I ATR A1

tyrosine-containing peptide substrates [Hays JL, Watowich SJ,"Biochemistry, 2004

43:10570-8]. Actinstét EavetrdeIents Bigwalfing wrreewies fonkenstnatisauivnjhifedoc ARG the

cytoplasm domaimikessiting imdhe ativasionmiseyeialikey: signaliog pathipyseineluding.RasMAPK,
PI3K, Src and Stat3 Ga%[rc?:l: Vande Woude GF, Cell Res. 2005, 15(1):49-51; 20 Furge KA, Zhang
YW, Vande Woute G¥; éé%@ﬁ'eo%do,l?L%M@%Z@f.&h‘é‘%%é@ﬁ Hrevadsbntrarisrsimour

cell proliferation, imvasioerantl: aagiagenksiscrd 406 € kaging ARORIBSISHrea 1K 4y HrangaY W Vande
Woude GF, Oncogene,,2000, 19(49):5582-9, o | BG, Trends Cell Bigl, 2003 Mar
13(3):122-30; Faﬁ??’?ﬁﬁ‘i‘?‘ﬁf\ﬂéﬁg 32\?%‘}2&%1 %6'?1\}%%&? &ta%e-vg‘fagéﬁ%l??ﬁe%ﬁng&ﬁ%é Rosen

EM, 25 Oncogefiie, 2000rApre2#, 419(18Y:221Ri23]1 M9 Rdulfidl?3a206]qTadacet dfotheresMetdsignalling
relative to other IS | ted interacti ' , ion complexes and non kinase binding
pattners auch a5 s Moo L ST R P S S0 Iy,
CD44v6 [Van defSoB¥ERtiona e mgviel i acviatdpaangaresenratine v Re, BredtdimaionkG ., Hai
[mann G., Gheraggh3d BruBalsSE, JeBigh gmm-alf,%%g%ggggéal@ﬁﬁ%éﬁﬂeﬂwmgﬁ995,

iani S., Gi

semaphorins [Gigrdano S., Carso S., Conrotto P., Artig estro G., Barberis D., Tamagnone L.,
Comoglio PM, Naf G&HFB{6l 2605 A1 S04, Ao S GAEMbHD. Tesrss @ sl Semice.,
Tamagnone L., Qomiogha P31 BUssaliratfke. céaiesien e SulaBlaosk 200% 405Gt )x4321:9, GrReetto P.,
Corso S., Gamberini S., Comoglio PM, Giordano S., Oncogene. 2004, 23:5131-7] which may further
add to the complexity of regulation of cell function by this receptor. Finally recent data demonstrate
that c-Met could be 5 involved in tumor resistance to gefitinib or erlotinib suggesting that combination
of compound targeting both EGFR and c-Met might be of significant interest [Engelman JA et al.,
Science, 2007, 316:1039-43]. In the past few years, many different strategies have been

developed to attenuate c-Met signalling in cancer cell lines. These strategies include i) neutralizing
antihodiae 10 aaainet c-Meaet nr HCE/REICan R <11V 0Oclkarcenn M 7han P Kort E1 Eichar RI



Within the molecules generated for c-Met targeting, some are antibodies. The 2 5 most extensively
described is the anti-c-Met 5D5 antibody generated by Genentech [WO 96/38557] which behaves as a
potent agonist when added alone in various models and as an antagonist when used as a Fab
fragment. A monovalent engineered fowl of this antibody described as one armed 5D5 (0A5D5) and
produced as a recombinant protein in E. Coil is also the subject of a patent application [WO
2006/015371] by 30 Genentech. However, this molecule that could not be considered as an antibody
because of its particular scaffold, displays also mutations that could be immunogenic in humans. In
terms of activity, this unglycosylated molecule is devoided of effector functions and finally, no clear

data demonstratdt4t RS R BHE WA BR ARG HTE M EESRTEOVER MR S ISR IRNE8XEB5 in vivo
model, a glioblastomaugellkkineitha@xpiessEsaiplekbut, mtHGENIRNA RN prgtein anddhat grows
independently of the ligand, th e.é anti-c-Met had no significant effect on G55 tumor growth
suggesting that 5£h0 5 %%S%ﬁgﬁ%%éég%ﬁﬁg ﬁ%ﬁa Bfrr&ﬁfb}ana/‘fg‘ﬁlgf’gb% et wirifors
activated indeperitleiiityicf HEB&v{MaienSsibatcal, L. BanpecdREs: 2006, 1RR Q614461521 .
Another antil%odytg%glggtng 0-1[2\41%% iglsS gﬁelsBrit%g(g £¥hlgfizer asan a tibo%}/ acting "predominantly as c-Met
antagonist, and in SOme Instance as a c-Met agon|5,EP;0[‘WE)S 8 26657 f6382]. No data showing any
effect of Pfizer antibodieﬁagﬂanﬂw@@iﬁtgidéwm iwdeaqﬂbedm thihaypiplicatiorict isOme of the
innovative aspectsnf the presentinyeRigRdsoenalaiea cimauc,andiarumanized menqglonal

antibody without intrinsic agonist activity and inhibiting c-Met dimerization. More particularly, an

innovative aspect&nerEmessertdmeasiarssBiraUens tie Machieierddndmd Bionapi2ed:-Ménoclonal

antibody with antagionistiaciivite and inhikiting c-Metdimerizatiar.r 2040, additgy. gfjargeting
ligand-dependent tumors, this approach will also impair ligand-independent activations of c-Met due to

its overexpression or mURABBRE S he ME LELTRIE F3MmaiRe Rhitsauvisnradeat s dedipgsdent
oligomerization fensigaating. ¥eicAnathel-aspask ekt aaviynodthis aotibadyeauls: baa stasic

hindrance for c-MeE.intgractionk\i/vith 'ts(gmrtnerg thgt will result ixfl paj{élnent of c-Met functions. This
antibody is humafized Shd Engiheered BretBrEMaRy BUFHEimitdy, A8 HEEH BETLS gbtBfector
functions such asSARIERandCRC intadslitRivio ARGctiGns linked\e the sfgetfierblotkadé oiMbe c-Met
receptor. 25Surprisingly, for the first time, inventors-have.managed to.generate a chimeric and/or
humanized monoliﬁ%)er% fér%aé%ﬁ%? g(é’tﬁblgd%/?) %%“ﬁgbﬁér%gfgfﬁéﬁ]ﬁg %) s éﬁ)l% 5%8%%&%& 0 1iﬂn%ibiting
the c-Met d ﬂrﬁeriz‘éﬁ@ﬁyﬂ@ brishielonatiemeibtieykbaieg eivatAi Eontdatny s existitgrant aronist
antibodies directegiagainstaaiel ks e HekiheRior agh4tis Sometimes suggasiad hat an

antibody capable of inhibiting the 30 _dimerization of c-Met with its partners could be an interesting
one, it has never bd& disEiES etz ingarifestrigdatdl, BHlbANtBaY sipderatedt doily sotmidfBover,
regarding antibodyespegifisiviiguasinotawdant at aliasuesesddnthe generatiomalaugray. 5 active
divalent antibody ﬁ:ﬁ&é\g%s _ex%lﬁréed k&e},‘gore the inhibition of the c-Met dimerization Is a capital
aspect of the inveriidr e EntbarS Wi F%r%@e}{f‘% A MEEEE: fof'hisrg el bopaldtidi Dpatients.
Not only ligand-dEperedEnt, aftivatet B-Métrcanbsuds GRyasrhechecasmuntd e psesant inweation, but
also ligand-indepgndent glg%ié/%gggngé%g ancer g{gyldr cﬂeftra%iled with antibodies.generated é) the
process of the prgser‘{{ Hvention. Antibodies werk gvaliated W"éﬁ’é‘f‘“an%’lyb%e%?ﬁ%eﬁ% %ressing
both c-MetRLuc/cédiny Fpanesseldtted db'thelhahility 6 inhibitaMeast 4080, (prafeeably2080%, 50 %,
55 % and most prefer 0806 e [ T techno i VR ascbei
QIR0 6f fie BREASIg0als PTRBRER %Hz%g%%(%%}gﬁf_zgg@wa}sﬁé%ggET

representative of the protein dimerization [Angers et al., PNAS,

technology is welYkroWrtsy the g Jkib ivigne det-ahaowiihbeatkstaildld froidectsl Bwikypesafidles. More
particularly BRED4Biplininescense Respnageefrnergy itranafaphisanei:cagdiative eneraystransfer

occurring between a 15 bioluminescent donor (Renilla Luciferase (Rluc)) and a fluorescent acceptor,

a mutant of GFP {SPEEREIGBAECer? PHOREINT O YIEPEy &HoRTt R oriSREHE protin)fosrthadpreEgant case
EYFP (Enhancedc¥sawdsluareseantRisiebmanas paad:d Recalligagypf tiansfes depepdson the

orientation and the distance between the donor and the acceptor. Then, the energy transfer can occur

only if the two mofsEits e P9s4s %%xﬁﬁﬂy%%@@%@%’)?“ﬂhEQ)%Y)%W/“% HFEPRStgendrhes
protein-protein inteEactieagsays Ipdeed:inordatio Ryudythe Ineraetion betweaen tvaparipiers, the

first one is etically, fused to.the Renilla Luciferas tl ne to yellow mutant of the
OFF. Fusio%%grotgﬁ’é g'llrfse %dtghejr'a%&blr}tl‘l %eonf"o%%gto?ﬁ @B@%%%&%m%ﬁ?ﬁa&?aﬁl TeiS" P Pres&nce of
its membrane pedlicaidias ihstrate® (Soélematadme)riRlnoietiGibiue ghBH# thesGFPlamagnone

_ L., Comoglio PM, Nat Cell Biol. 2002, 4(9):720-4; Conrotto P., Valdembri D., Corso



25 mutant is closer than 10 nm from the Rluc, an energy transfer can occur and an additional yellow
signal can be detected. The BRET signal is measured as the ratio between the light emitted by the
acceptor and the light emitted by the donor. So the BRET signal will increase as the two fusion
proteins are brought into proximity or if a confol 'national change brings Rluc and GFP mutant closer.
30If the BRET analysis consists in a preferred embodiment, any method known by the man skilled in
the art can be used to measure c-Met dimerization. Without limitation, the following technologies can
be mentioned: FRET (Fluorescence 6 Resonance Energy Transfer), HTRF (Homogenous Time

resolved Fluoreseengg) FEIMrrluprsscance LilsimerinagingMicrescemmignoyV Bl single

wavelength fluorescence cross-correlation spectroscop 5 _Other classical technologies could also
be used, such as E&iMritdpre&iprtitn PAISiEsecree FeREtic Sl clod8mianEMD StipTeaRR Brid,

Affinity ChromatographshcELdSA 03 Fax westamiblaly furtideatrrmsnhanibomsiryantieedieent
"iImmunoglobulin” are used interchangeably in_the broadest sense and include monoclonal antibodies

(e.g., full length ofIMt&EHBNEEISHSI KAEBGH S S IyersRal dRif SN TG Ii0aldht EhtisEe¥or 10
multispecific antiboedibedeig tubispecifitaantinodies sot angeastihity widaibiitheldesisecbhiniogical
activity). More particularly, such molecule consists in a glycoprotem.comprising at least two heavy
(1) chains and TR A e By e Ot bR AT impriced
of a heavy chain \I'@rtable $eigtm¢,@ﬁi’9ﬂi£ﬂ})6§bﬁ¥]eviateq 15 herein as HCVR or VIl) and a heavy
chain constant region. TIH‘%h'é%?@’f&@"}lgaﬁgr%ﬁﬁ#tdﬁﬁg}% '&rﬁ%@;@?ﬁ%gg%%@fﬁ&gﬁr%ﬂ'wa&mm@H2 and

CH3. Each light chain is comprised of a light chain variable region (abbreviated herein as LCVR or VL)

and a light chain edvistaianebnarinTack e BHaies cohtaprrEgich achelnprisadralione aeivrdissCL. The
VH and VL {egions 6an 9@&%}&3@@@[@@% miosregionsiof-yperyanability, ZO-tarmedher Ry,

complementarity eterminingée ions (C I;Qq}i interspersed with regions that are more conserved,
ik

d
termed frameworR&gion¥y( abiPwAt Al Virag Sothpdett Btitee EpREUNI¥LY ERAS-Srranged
from amino-terminugtacarhoxtisimingg, iredre-fedloginginteeraR1, GoBdant R, GlalRaIFR3, CDR3,
FR4. The variable _regions of the heavy gnd light chains contgj inding domain that interacts. with an
antigen. The 25 i’gﬁ@?ﬁﬁf Mgi%%??gééah#é%dé?ﬁ%ﬁ%eo%%a ’tﬁg‘%@aﬁg%ﬂﬂéﬁn%‘ﬁu?ﬁ?g? bulin to
host tissues or fa&iGiy'Sihahielingi saiyste eliswehthgdimnimiirgystenMe. K effe stondatsinatdihe first
component (Clqg) ef the.classical ¢ ement,sy : e heavy ghain [ 1Lnog ulins can
be divided irﬁ% thr‘%é%‘t%&%%ﬁ%g%@? ﬁ?g%ﬁi’:#g]a(%ﬂlﬁ% hiﬁg%a?éza}llo%?sa’nzoﬁ}éné@ regiblﬁ%r%%ment
crystallizable). Theed Bd ?é@f@ﬁfl@oﬁ@ﬁi@bﬁhé WHeavrid diat U@%@Wd?@%rﬁ%ﬁ&timw& the light
chain, forms Fab <{he anigeRARANG. TRGREN: PIeiETBomest iEfRaPensiale far st 1.

immunoglobutin effector functions, which i es, for example, complement fixation 7 and binding to
cognate Fc recepflkoReftdetor éeiisRrmatiheRegion Yol & heraeiag AVadwyis! iR drigtsbulin

classes, acts as apfigxigsspacersthat aligwshbe &aky PtofiRMANS FRshuiN B RaERFRIAl gt the Fe
region. The hinge domains are structurally diverse, varying in both sequence and length among
immunoglobitlin 5M5E8EY A SHERELRE site WA R §TT BRI BRI S URTERIfh igand
immunoglobulin hirgesesionoarvberfgetbptraubiciviigdastiucistaly anthivpatignalicinrtadhirgeregions:
the upper hinge, the core,.and theéo er hinge (Shin et al., Immunological Reviews 130:87, 1992). The
upper hinge inclu enswglrir%}%%?é%ril ch rg%‘%ﬁrégcggrtB@E%Oa’gf%lé%%efﬁg g‘?ét@%@ﬁﬁ%ﬁﬂ%’?ﬂ@ﬁinge that
restricts motion, gervenathy the first cysteine residue that forms an interchain disulfide bond between the

two heavy chains. The Igpgih of 16, YOBRLP g Legian. conplples il s seqmepialfieadblily of the

antibody. The core hinge region contains the inter-heavy ¢ ges. The lower hinge

region joins4fie amitib taiehinedle fwibat indhgoesiredivtedih thator gowialpd Phelcorabimige
region of 15 humarigGd #eRtAING N RAMENEE GYRR Qe Gy dhakwirndimedzad By digulfide

bond foimation, results in a cyclic octagéaptide believed to act as a pivot, thus con_ferring flexibility.

_ Conformational cHBAJESHARRRREELY HRB wirdcts e EabdiReRiBNiy o PPROYAIF FagIBEIAR fyE fegion
IoolyloellotideI Seql;)@lgi@%ﬁlﬁ%c@ﬁ@ﬁcﬁ&@fﬁ@d@ﬁé féiﬂ@cﬂor'] srﬁptd@msﬁgp@mo[&éﬁm &@tib%&sn&%%e term "
Monoclonal Antibody >> is used in accordance with its ordinary meaning t n antiho
obtained from a pBﬁﬁffghgh f ﬁésfﬁr%%ﬂy} o?%’ﬁ‘étn%?oﬂ?3@&56’8@@#@9%@&(ﬁéﬁﬂ@lnﬁﬁbg ies
comprising the pofuataticnhaitoleenticdliexaspt ity thassible mathsaly ddetstingamaridtiohsithatisay be
present in minor arpounts.. In. other. ds, & monaclonal antibody consists in a homogenous antibody
25 resulting from é?eg% gﬁ?ec}%%fosr?agfg a?ciéi(%%dc‘glso%éoo %% S (Sﬁgg ﬁ?@ﬁi%erﬁ%%e g,g%nﬁ%%%&gfﬁ:aﬁ%st cells
transfected with DNAC@pcotis e Homegsyossiantbedycgrokatyotiddvost catigardnstommethdith
DNA encoding the homogenous antibody, etc.), and which is generally characterized by heavy chains
of a single class and subclass, and light chains of a single type. Monoclonal antibodies are highly
specific, being directed 30against a single antigen. Furthermore, in contrast to polyclonal antibodies
preparations



that typically include different antibodies directed against different determinants, or 8 epitope, each
monoclonal antibody is directed against a single determinant on the antigen. In the present
description, the terms polypeptides, polypeptide sequences, amino acid sequences, peptides and
proteins attached to antibody compounds or to their 5sequence are interchangeable.  The invention
relates to a monoclonal antibody, or a divalent functional fragment or derivative thereof, capable to
inhibit the c-Met dimerization and comprising a heavy cthain comprising CDR-H1, CDR-H2 and
CDR-H3 with respectively the amino acid sequences SEQ ID Nos. 1, 2 and 3 or a sequence having at
least 80 % identity after 1 C gptimum alignment with se es SEQ.ID Nos. 1, 2 and 3; and a light
chain comprising}‘ 2L1° C%%{L 3anaé%ffﬁgﬁgt%vi?ﬁ%eqéfﬁ%%%\‘?eI?%ﬁ%‘tgnﬁ%e%?&%q?feﬁé\e@%EQ ID
Nos. 5, 6 and 7 oMaseguenberhaving attteast 80%videntite hfieroptiztomaaliginime tiavithpsegtences
SEQ ID Nos. 5, 6 0f/, Sai ibpdyheing further.charagterized in that it alsg comprises a hinge
region comprisingf t gtabsrlﬁigg?g%ct?dﬁ 1@&%11%@@%6%%@&(% 56, fdre’ %élr Féﬁglgr%, ]tﬁaenlgh\t/hheention
relates to a monogiorialmantivsc Mt dahvatenzhifestiv ridfdehgm et ouder\gativentivegeotiss thisove

described charactgizad inthatitalse smprises A RiBES.REIND SOMRIFIRG.Ihe aming.adid.seduence

SEQ ID No. 57. In other words, the invention relates to a monoclonal antibody, or a divalent 2 0
functional fragmeitGEEerilsvendiaibor ofapkbie kpt the iVt dithieriiERsarafgcordPifsing a
heavy chain comppiginge@daRHi3; CDR-H2 and CDR-H3 with respectively the amino acid sequences

SEQ ID Nos. 1, 2 and 3 or a sequence having at least 80% identijty after optimum alignment with
sequences SEQ ID Noﬂ?tﬁeéﬁﬁtgfogﬁotaéa?&ﬁgdﬁ%ﬁtéérﬂi’ft‘%’i‘ﬁ?jié@lgf}_sz EDR- I BATEHR 3 with
respectively the 2p@tiinmacig sequeRtesSEQIID MdSinSsdrantstaptaseaence Navivg aileast 80%
identity after opti i ent with sequences SEQ ID.Nos, 5, 6 .or.7, said aptibody being further
characterizeicg? int gqg{%@@oﬁ%ﬁ%%ssgq“fﬁn&a%ﬁg% (t:(())rfnplpf‘?lzseilhF‘f;ﬁhbé3 ‘gﬁ‘?iﬂg %g%isdé gﬁ%téog%fti ID No.
57. More particulddysribea! mvibntignpitedsites to a monoclonal antibody, or a divalent 3 Ofunctional

fragment or derivative tk&g{gggt gﬁ%ggﬁ@g% ibed characteri in.that it also camprises a hinge
region comprising the amino ac%d sequegice E{’Egng Né%gééggvgﬁlﬂgéhiesr W ?3%%1%5 i%%/nenﬁtrllgn also

relates to a monctleialaRHBEE], oPredveik ArilpdYorididhgrewicorateiatiisitherdohdbiable to
inhibit the c-Met @mﬂiaﬁﬂ%@m?mpg?m@mﬁvwmg%@5&%@9&@@3&&&&%&&% .
CDR-H3 with respectively the amino acid sequences SEQ ID Nos. 1, 2 and 3 or a sequence having at
least 80% identity afBIGIit ERTENRENT WHF GHgteRvesciee mitedy 11t SRR Ukt chain
comprising CDR-kdd hifttha? angeCoRckidvibth respectively the amino acid sequences SEQ ID Nos. 5,

6 and 7 or a sequence having at least 80% identity after pptimum alignment with sequences SEQ ID
Noo. 5. 6 01 7. saic aiBoHF UG LIRSS aEte S T o0 CHBAEES STHFISE FRBio

comprising the 1Qigmihmdgichdeguencet BEQLIT-Ne:t 2ihicAs itail hexpppatentfanibeimanskiled in the
A e OO g A NAr SR ONAS: 24RALE L& SoMRESELELDT.CONSHPURRSRE e SEQ
20 Another aspect of the activity of this antibody could be a steric hindrance for c-Met
miteraction with its partners that will result in impairment of c-Met functions. This
antibody 1s humanized and enginsered preferentialty, but not limited, as human IgG1 to
get effector functions such as ADCC and CDC in addition to functions linked to the
specific blockade of the c~Met receptor, _
25 -~ Surprisingly, for the first time, inventors have managed to generate a chimeric
and/or humanized monoclonal antagonist antibody capable of binding to c-Met but also
capable of inhibiting the c-Met dimerization, said monoclonal antibody being divalent
contrary to existing antagonist antibodies directed against c-Met. If it is true that, in the
prior art, it is sometimes suggested that an antibody capable of inhibiting the
30 dimerization of c-Met with its partners could be an interesting oné, it has never been
disclosed, or clearly suggested, an antibody capable of doing so. Moreover, regarding

antibody specificity, it was not evident at all to succeed in the generation of such an



#04 #05 #06 #07 #08 #09 #10 #11 #12 #13 #14 SEQ ID N056 X1 1(2 1(3 C 1(5 1(6 1(7 1(8 X9 C X11
1(12 C 1(14

active divalent antibody.

As it was explained before, the inhibition of the ¢-Met dimerization is a capital
aspect of the invention as such antibodies will present a real interest for a larger
population of patients, Not only ligand-dependent activated c-Met cancer, as it was the

5  case until the present invention, but also ligand-independent activated c-Met cancer
could be traited with antibodies generated by the process of the present invention.

Antibodies were evaluated by BRET analysis on cells expressing both c-Met-
RLuc/c-Met-YFP and selected on their ability to inhibit at least 40 %, preferably 45 %,
50 %, 55 % and most preferably 60 % of the BRET signal.

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

The BRET technology is well known by the man skili in the art and will be
detalled m the following examples. More particularly, BRET (Bioluminescence
Resonance Energy Transfer) 18 a non-radiative energy transfer occurring between a

15 bioluminescent donor {(Renilla Luciferase (Rluc)) and a fluorescent acceptor, a mutant
of GFP {Green Fluorescent Protein) or YFP (Yellow fluorescent protein). In the present
case EYFP (Enhanced Yellow Fluorescent Protein) was used. The efficacy of transfer
depends on the orientation and the distance between the donor and the acceptor. Then,
the energy transfer can occur only if the two molecules are i1 close proximity (1-10

20 nm). This property is used to generate protein-protein interaction assays. Indeed, in
order to study the interaction between two partners, the first one is genetically fused to
the Renilla Luciferase and the second one to the yellow mutant of the GFP. Fusion
proteins are generally, but not obligatory, expressed in mammalian cells. In presence of
its membrane permeable substrate (coelenterazine), Riuc emits blue light. If the GFP

25  mutant 15 closer than 10 nm from the Riuc, an ehergy_transfer. can occur and an
additional yellow signal can be detected. The BRET signal is measured as the ratio
between the light emitted by the acceptor and the light emitted by the donor. So the
BRET signal will increase as the two fusion proteing are brought mto proximity or if a

- conformational change brings Riuc and GFP mutant cioser.

30 If the BRET analysis consists in a preferred embodiment, any method known by

the man skilled in the art can be used to measure c-Met dimerization, Without

limitation, the following technologies can be mentioned: FRET (Fluorescence



SEQID NO57 xi 1(2x3 C 1(5 X6 1(7 1(8 1(9CP P CP SEQ IDNO21 X1 1(21(3C 1(5 1(81(9 C

Resonance Energy Transfer), HTRE (Homogenous Time resolved Fluorescence), FLIM
(Fluorescence Lifetime Imaging Microscopy) or SW-FCCS single wavelength
fluorescence cross-correlation spectroscopy).

Other classical technologies could also be used, such as Co-

[83]

immunoprecipitation, Alpha screen, Chemical cross-linking, Double-Hybrid, Affinity
Chromatography, ELISA or Far western blot.

The terms “antibody”, “antibodies” or “immunoglobulin® are wused
interchangeably in the broadest sense and include monoclonal antibodies (e.g., full
length or intact monoclonal antibodies), polycional antibodies, mukivalent antibodies or
10 multispecific antibodies (¢.g., bispecific antibodies so long as they exhibit the desired

biological activity). '

More particularly, such molecule consists m a glycoprotein comprising at least
two heavy (H) chains and two light (L) chains inter-connected by disulfide bonds. Each
heavy chain is comprised of a heavy chain variable region (or domain) (abbreviated

15 = herein as HCVR or VH) and & heavy chain constant region. The heavy chain constant
region 1s comprised of three domaimns, CHI, CH2 and CHS3. Each light chain is

comprised of a light chain variable region (abbreviated herein as LCVR or VL) and a

light chain constant region. The light chain constant region is comprised of one domain,
CL. The VH and VL regions can be further subdivided into regibns of hypervariability,
20  termed complementarity determining regions (CDR), interspersed with regions that are
more conserved, termed framework regions (FR). Each VH and VL is composed of
three CDRs and four FRs, arranged from amino-terminus to carboxy-terminus in the
following order: FR1, CDR1, FR2, CBDR2, FR3, CDR3, FR4. The variable regions of
the heavy and light chains contain a binding domain that interacts with an antigen, The

25  constant regions of the antibodies may mediate the binding of the immunoglobulin to
host tissues or factors, mcluding various cells of the immune system (e.g. effector cells)
and the first component (Clq) of the classical complement system.

The heavy chains of immunoglobuling can be divided into three functional
regions: the Fd region, the hinge region, and the Fc regidn (fraginent crystallizable). The

30  Fdregion comprises the VH and CHI domains and, in combination with the light chain,
forms Fab - the antigen-binding fragment. The Fc fragment is responsible for the

immunogiobulin effector functions, which includes, for example, compiement fixation



X11 1(12 C X14 15 20 For SEQ ID No. 56: XI: P, R, C, -X5: D, C, X2: K, C, R, -X6: K, C, X3: S, C, D,
-X7:T,C,G,X8:H,V,K,- X9:T,C,E,P,-X11: P, | X12: P, - X14: P, T The expression
"functional fragments and derivatives" will be defined in details later in the present specification. By
CDR regions or CDR(s), it is intended to indicate the hypervariable regions of the heavy and light
chains of the immunoglobulins as defined by IMGT. 25 The IMGT unique numbering has been defined
to compare the variable domains whatever the antigen feceptor, the chain type, or the species
[Lefranc M.-P., Immunology Today 18, 509 (1997); Lefranc M.-P., The Immunologist, 7, 132-136
(1999); Lefranc, M.-P., Pommie, C., Ruiz, M, Giudicelli, V., Foulquier, E., Truong, L., _ .
Thouvenin-Conteti /PR E &9 &PEIE5elC EEHoTmnGHET 00 755 T BB #PIdo s &P unique
numbering, the conservad @Mminacicls iwaysibaes, thassame pesiienpioringianaa Gysten 3
(Ist-CYS), tryptophan 41 (CONS VED-TREQ hydrophobic amino acid 89, cysteing 104 (2nd-CYS),
phenylalanine or?ﬂ}'g?gpﬁaﬁaﬂ% ﬁ%’(—lllino?p ﬁﬁ%ld & f [Frﬁcfﬁ%l%lh gri)élﬁ%?rcﬁﬂﬁlég‘“ are
standardized delishitatiorllpf dreSdrarmewarkrepdns¢hiRtedMGE: pogitioasidnty REERZWMGEE: 39 to
55, FR3-IMGT: 6 0 -IMGT: 118 to 128) and of the complementarity determining regions:
CDRI -IMG'I% 27 %&gsgé’s %L%’é?ggﬁgﬁ%é%w 56 to 65 and CDR3-IMGT: 105 to 117. As gaps represent
unoccupied positions, tHe@BIRIMEGTiEalEs pbiotindrstwWee nrishasheiebain separamenbipebes, e.g.
[8.8.13]) become grugial igfermation. e IVGT %8&?&&%%%%%%%1&%@%@ . sgr}ﬂﬁgé%

ui

representations, designated as IMGT Colliers de Perles [Ruiz, M. and LCefranc, M.-P.,
Immunogenetics 85 85¢-8831000 ) Ra48h0. drid-1 dpEREoMEPa! Rarient Biiiftonhalics, 21¢21-30
(2007)], and in 3ksier atupesibiddMGCaHARdsinie urenD B dKaaexQ. R MiandiefantdMuPm T cell
receptor and MH sgﬁl{(ftur | data. Nucl. Acjds. Res.{ﬁfz, %O@:Dzm (2004)], 15Three heavy chain
CDRs and 3 fight'8haliT &DRE SIS Fh SIRL-CERH B DRS ¥ HisEXPidte Fbttertatinarees
according to the ¢ase;haiedifilfidsasegibasyesserarad hteverhing Whelknofihesteregiensinmgrich

contain the majorty gh e Ao AR AesiOes I5RSTFIRS 13 0e. BRI Qe fpibody fo
" contains the inter-heavy chain disulfide bridges. The lower hinge region joins the amino
terminal end of, and includes residues in the CH2 domain. The core hinge region of

15 human 1gG1 contamns the sequence Cys-Pro-Pro-Cys that, when dimerized by disulfide
bond formation, results in a cyclic octapeptide believed to act as a pivot, thus conferring
flexibility, Conformational changes permitted by the structure and flexibility of the
immunoglobulin hinge region polypeptide sequence may affect the effector functions of
the Fe portion of the antibody.

20 The term « Monoclonal Antibody » is used in accordance with its ordinary
meaning to denote an antibody obtained from a population of substantially
homogeneous antibodies, i.e. the individual antibodies comprising the population are
identical except for possible naturally occurring mutations that may be presen{ 1 minor
amounts. In other words, a monoclonal antibody consists in a homogenous antibody

25 resulting from the proliferation of a single clone of cells (e.g., hybridoma cells,
eukaryotic host cells transfected with DNA encoding the homogenous antibody,
prokaryotic.host cells fransformed with DNA. e.ncoding the homogenous antibody, ¢tc.),
and which is generally characterized by heavy chaing of a single class and subclass, and
light chains of a single type. Monoclonal antibodies are highly specific, being directed |

30 against a single antigen. Furthermore, in contrast to pelyclonal antibodies preparations

that typically include different antibodies directed against different determinants, or



20By "percentage of identity" between two nucleic acid or amino acid sequences in the sense of the
present invention, it is intended to indicate a percentage of nucleotides or of identical amino acid
residues between the two sequences to be compared, obtained after the best alignment (optimum
alignment), this percentage being purely statistical and the differences between the two sequences
being distributed 25 randomly and over their entire length. The comparisons of sequences between
two nucleic acid or amino acid sequences are tradition&lly carried out by comparing these sequences
after having aligned them in an optimum manner, said comparison being able to be carried out by
segment or by "corrtls)arisonhwindow'i'. T|i|1e 0 tirgum aéij%rp%r:t of.the sequenc §for. thetcomé)larison
can be carried ofPin &dditioh toomanua y‘:’Iby Riais 40 Or thaSEea Aot Sgyeagrcj)lrlilﬁ%lm%% fhith and
Waterman (198 13dAgtnApp. Math. 2:482], by means of the local homology algorithm of Neddleman
and Wunsch (1970) [J. Mal. Bigl. 48 44 2ans of the similarity sear ethod of Pearson and
Cipman 11 (1988) [Pron. Nl R eI B ) By tLLss by SErA R L these
algorithms (GAP2BE STRIMCFASTA IR MR ABTALR tHravidcbngirtiBuhetiewBuftdfare Padkeige,
Genetics Compuigralpe I Rroriapssfar- Madison, WI, or else by BLAST N or BLAST P
comparison software). 5The percentage of identity between two nucleic acid or amino acid sequences
is determined by compdffigitiiéBEavdLdeigtichcasangrdenit o eptiiuet nadivalahdwsipneh the

nucleic acid or amipmacidrsrsHence d-ReCompRared cRbaaYise-adaiinns o deledians kb respect
to the reference sequence for an optimum alignment between these two sequences. The percentage

of identity is calctXRE KY AR EITRRRIEEAE N B n i ori i riho SHB AR FNKI IR &P Ieotide or
the amino acid residuegiscidentica) bbtiween theddwd sequanrese hywdividingthisorurdeetinfddentical
positions by the total number of positions in the co risqn.window and by multiplying the result
Ctained by 100 1 GTALH ) GEEGR i Do RAAES Oy Hotwer, e b A T or
example, it is possipfeimgsdiRe BLABR-bPogrb D FBLAS T2 sequendeshq Tntnsoval et qigiBlast 2
sequences - an Phfer comparin tein nucleot eNeEs. | ' tt.
174:247-250) av?%a le on?%.e%itg ht%o%&ww%@%nﬁ?nrﬁhﬁgggog/pggﬁlbggﬁﬁ , e%érﬁ%@é%used
being those giveﬁllﬁ}ﬂ@éﬁéu‘fﬂﬂh prTeRRT I thdpaaneterd "8peh gajs pevidiegy: Hemed hekiehsion
gap 2 0 penalty™. 2;the.malix,chasen beind.sppaxamplgidhe maix BhHRHM 62" proReser by the
program), the percentage of identity between the two sequences to be compared being calculated
directly by the pré cc SEQJRMNho Gicid sequence having at least 80 %, preferably 85 %, 90 %, 95

% and 98 % identity withiareeferenge-gminoiaaiataduensedhoseawing, witbiespedt a2 5
' $rtic ar adeleg’on gg g'on or substitution o&gt least

reference sequernce, certajn modificatjons, in p _ ,
one amino acid, AHREHIGHBPS SIRUSIBN A8 Hrefr Ba T e RS BY SUBKHAUEH BFERe or

more consecutiveanmioreonseptithmgoamonegaciolf shethaisobstitutionser S peefdrred 37.which the

substituted amino acids;ar laced hy "equivalent” amino acids. The expression "equivalent amino
cids® is aimed here at B choaties s S AR A RS o Bl e
amino acidg of therraseatrrsesivthisuydtoweveep b sspniial p mbiifythy tHédidlogicatmetivitdes of the

corresponding antibadies and such-aswillbe. defingd Jatepyespecighyindhe , fxampies: T hese

equivalent amino acids can be determined either by relying on their structural homology with the amino
acids which they FSpf&EciorBn dedmaef sepatveQrial SN oPbiold giehP 46th/mgaHRL iHeadifferent
antibodies capabig,gf figingieaitiedriiloptimBY WhekaxamplenentiogisnpdeRf the paasibilities of
substitution capable of being carried out without resultirig;ﬁin a profound modification of the biological

activity of the corfBSpbhdfig hiTuifRERIRBD &P R-L1 K gr?liﬁﬂ@a%é&éﬁ?’b‘]‘éfﬂﬁ%%imﬁéetable 2is
giving substitutioanp@ssikikitiesjconesisiie WitN@ consemativroh thehiateginalactvity.ef fieimodified
10antibody. The reverse substitutions are also, of course, possible.in the same conditions, Table 2
Orginl rosicue SORCH GG RALORS G Gy oo (e SR o 576 & T ooy

being further characterized in that it also comprises a hinge region comprising the

amino acid sequence SEQ ID No. 57.
More particularly, the invention relates to a monoclonal antibody, or a divalent
30  functional fragment or derivative thereof, as above described characterized in that it also

comprises a hinge region comprising the amino acid sequence SEQ ID No. 21.



Asn (N) Gin Asp (D) Gin Cys (C) Ser Gin (Q) Asn Glu (G) Asp Gly (G) Ala His (H) Arg lle (1) Len Leu
(L) lle, Val, Met Lys (K) Mg Met (M) Leu Phe (F) Tyr Pro (P) Ala Ser (5)

In other words, the invention also relates to a monoclonal antibody, or a divaient
functional fragment or derivative thereof, capable to inhibit the c-Met dimerization and
comprising a heavy chain comprising CDR-H1, CDR-H2 and CDR-H3 with
respectively the amino acid sequences SEQ ID Nos. 1, 2 and 3 or a sequence having at

5  least 80% identity after optimum alignment with sequences SEQ ID Nos. 1, 2 and 3;
and a light chain comprising CDR-L1, CDR-L2 and CDR-L3 with respectively the
amino acid sequences SEQ ID Nos. 5, 6 and 7 or a sequence having at least 80%
identity after optimum alignment with sequences SEQ ID Nos. 5, 6 or 7, said antibody
being further characterized in that it also comprises a hinge region comprising the

10  amino acid sequence SEQ ID No. 21.

As it will be apparent for the man skilled in the art, the consensus sequences

SEQ ID Nos. 57 and 21 are comprised in the consensus sequencé SEQ ID No. 56.

Table 1
#01 §#02 | #03 | #04 1205 | H06 FHOT | #08 § #00 | #4106 | #1171 | #12 | #13 | #14
SEQID
NO 56 X3 X2 | X3 c X5 | X6 | X7 | XB X9 c X1t | Xi2 C X14
SEQID
NO 57 X1 X2 1 X34 C X5 | X6 | X7 X8 xe o P 4 c P
SEQID
NO 24 xi bx2 |x3|cixs| - |c|xe|x9]| ¢ |x1|x12| ¢ |=xi4
i5
For SEQ ID No. 56:
Xl: 2, R, C, - ¥5: D, C, G, - ¥8: H, V, K, - X12: B, -
X2: K, C, R, - X6: K, €, - ¥%: T, &, E, P, - Xi4: P, T
X3+ 8, C, D, - X7: T, C, - ¥il: P, I
20
The expression “functional fragments and derivatives” will be defined in details
later n the present specification.
By CDR regions or CDR(s}), it 18 intended to mndicate the hypervariable regions
of the heavy and hight chains of the immunoglobuling as defined by IMGT.
25 The IMGT unique numbering has been defined to compare the variable domains

whatever the antigen receptor, the chain 'type, or the species [Lefranc M.-P,
Immunology Today 18, 509 (1997); Lefranc M.-P., The Immunologist, 7, 132-136
(1999); Lefranc, M.-P., Pommi¢, C., Ruiz, M., Grudicells, V., Foulquier, E., Truong, L.,
Thouvenin-Contet, V. and Lefranc, Dev. Comp. Immunol., 27, 55-77 (2003)]. In the



Thr, Cys Thr (T) Ser Trp (W) T Tyr (Y) Phe, Trp Val (V) Leu, Ala It must be understood here that the
invention does not relate to the antibodies in 15 natural form, that is to say they are not in their natural
environment but that they have been able to be isolated or obtained by purification from natural
sources, or else obtained by genetic recombination, or by chemical synthesis, and that they can then
contain unnatural amino acids as will be described further on. 13 It must also be understood, as
previously mentioned, that the invention concerns more particularly a chimeric and/or a humanized
divalent antibody, or any divalent functional fragment orl@erivative, with an antagonistic activity.
Divalent antibodies of the prior art are agonists or partial agonists. The monoclonal antibody of the
invention, 5 includi odified hinge as previously described,, i.e. inclyding a hinge region
comprising the amm%?}ﬂj@éla Ui tla’lﬁ}l:geg Ig’ﬁdglff)cﬁl&e%%f{jﬁugp 98 %8’\%?%?1@ 0P8 SEMFAARG R it larity
to have a improvedrartagonystiiractiditylcoMpared tottipdchitie (CONRBRIERIZER ANt hodhy 4G 11
without such a modifi i st will a f e following.examples. 1 OContrar: the prior
an, inventors haveqc&)%%tg}lr?g}c? Er? iﬁ?ﬁ%“\‘}éf gﬁ%&%ﬁ%ﬁ’f&tﬁ&)&% Wgu?rn%ﬁ%ymaéit ([:'% f r—r%{]%%oo ?ie
antibody. Actually, iRthe &lssddGhioraameprasbeied yahidantbgdydsiied Hasibeetonecégbary to

develop a monovalgntfragrnent;of therniorsy. 19,0888! a1 ARARRIGN]BHE %§t"c\6‘t¥5,'%ﬁ@%ﬂ§§e”t
application, by the use of the hinge of the invention, it is possible for the first time o ‘obtain a full 1

5divalent antibody @it iH4ead&d4ritdGdnitit acRhtrndred thiscepmtearyisriiedgenainingTositadge,

In a preferred embagimenttme: amt{bq@y@J);tmmmmsmaﬁ@@mtﬂmgmmgqmpciéé%%en
amino acid sequence selected from the group consistin%of SEQ ID Nos. 22 to 28 and 58 to ora

sequence having af BRSEHORHERIAS BALPBI5tE 2D %ﬁ%éﬁ%ﬁ%ﬁ%@@@@?@ﬁ%ﬁzz to
28 and 58 t0 72.  sdpemmdreyclasity, e fHlewny tables:3 and regsaupihe apnoaCTS@ngc
nucletides sequenges of the Qifersnt prgletred hinges of the invenfion, Table 32R5RQ RN,
Perles {Ruiz, M. and Lefranc, M.-P., Immunogenetics, 53, 857-883 (2002); Kaas, Q.
and Lefranc, M.-P., Current Bioinformatics, 2, 21-30 (2007)], and in 3D structures in
IMGT/3Dstructure-DB [Kaas, Q., Ruiz, M. and Lefranc, M.-P,, T cell receptor and

MHC structural data. Nucl. Acids. Res., 32, D208-D210 (2004)].

15 Three heavy chain CDRs and 3 light chain CDRs exist. The term CDR or CDRs

is used here in order to indicate, according to the case, one of these regions or several,
or even the whole, of these regions which contain the majority of the amino acid

residues responsible for the binding by affinity of the antibody for the antigen or the
epitope which it recognizes.

20 By “percentage of identity” between two nucleic acid or amino acid sequences

in the sense of the present invention, it is intended to indicate a percentage of
nucleotides or of identical amino acid residues between the two sequences to be
compared, obtained after the best alignment (optimum alignment), this percentage being
purely statistical and the differences between the two sequences being distributed
25  randomly and over their entire length. The comparisons of sequences between two
mucleic acid or amino acid sequences are traditionally carried out by comparing these
sequences after having aligned them in an optimum manner, said comparison being able
to be carried out by segment or by “comparison window”. The optimum alignment of
the sequences for the comparison can be carried out; in addition to manually, by means
30 - of the local homology algorithm of Smith and Waterman (1981) [Ad. App. Math.
2:4827, by means of the local homo 10gy aigorithm of Neddleman and Wunsch (1970) [J.

Mol Biol. 48: 443}, by means of the similarity search method of Pearson and Lipman



Amino acids SEQ ID No. Nucleotides 22 RKCCVECPPCP 29
AGGAAGTGCTGTGTGGAGTGCCCCCCCTGCCCA 23 PRDCGCKPCICT 30
CCCCGGGACTGTGGGTGCAAGCCTTGCAT I | GTACC 24 PKSCGCKPCICT 31
CCCAAGAGCTGTGGGTGCAAGCCTTGCAT I 1 GTACC 25 PKSCGCKPCICP 32
CCAAAGAGCTGCGGCTGCAAGCC I | GTATCTGTCCC 26 PRDCGCKPCPPCP 33
CCACGGGACTGTGGCTGCAAGCCCTGCCCTCCGTGTCCA 27 PRDCGCHTCPPCP 34

10

15

20

25

30

(1988) [Proc. Natl. Acad. Sci, USA 85:2444), by means of computer software using
these algorithms (GAP, BESTFIT, FASTA and TFASTA 1n the Wisconsin Genetics

~Software Package, Genetics Computer Group, 575 Science Dr., Madison, W1, or else by

BLAST N or BLAST P comparison software).

The percentage of identity between two nucleic acid or amino acid sequences is
determined by comparing these two sequences aligned in an optimum manner and in
which the nucleic acid or amino acid sequence to be compared can comprise additions
or deletions with respect to the reference sequence for an optimum alignment between
these two sequences. The percentage of identity is calculated by determining the
number of identical positions for which the nucleotide or the amino acid residue is
identical between the two sequences, by dividing this number of identical positions by
the total number of positions in the comparison window and by multiplying the result
obtained by 100 in order to obtain the percentage of identity between these two
sequences.

For example, it is possible to use the BLAST program, “BLAST 2 sequences”
(Tatusova et al., “Blast 2 sequences - a new tool for comparing protein and nucleotide
sequences”, FEMS Microbiol Lett. 174:247-250) available on the site
http:/fwww.ncbinimmnih.gov/ gorf/bl2.himl, the parameters used being those given by
defavlt (in particular for the parameters “open gap penalty’™: 5, and “extension gap
penalty™: 2; the matrix chosen being, for example, the matrix “BLOSUM 62" proposed
by the program), the percentage of identity between the two sequences to be compared
being calculated directly by the program.

| By amino acid sequence having at least 80 %, preferably 85 %, 90 %, 95 % and
98 % identity with a reference amino acid sequence, those having, with respect to the
reference sequence, certain modifications, in particular a deletion, addition or
substitution of at least one amino acid, & truncation or an elongation are preferred. In the
case of a substitution of one or more consecutive or nonconsecutive amino acid(s), the
substitutions are preferred in which the substituted amino acids are replaced by
“equivalent” amino acids. The expression “equivalent amino acids™ is aimed here at
indicating any amino acid capable of being substituted with one of the amino acids of
the base structure without, however, essentially modifying the biological activities of -

the corresponding antibodies and such as will be defined later, especially in the



CCCAGAGACTGTGOOTGTCACACCTGCCCTCCTTGTCCT 28 PKSCDCHCPPCP 35
CCCAAAAGCTGCGATTGCCACTGTCCTCCATGTCCA Table 4 SEQ ID No. Amino acids SEQ ID
No. Nucleotides 58 CKSCDKTHTCPPCP 73
TGCAAGAGCTGCGACAAGACCCACACCTGTCCCCCCTGCCCT 59 PCSCDKTHTCPPCP 74
CCCTGCAGCTGCGACAAGACCCACACCIGTCCCCCCTGCCCT 60 PKCCDKTHTCPPCP 75
CCCAAGTGCTGCGACAAGACCCACACCTGTCCCCELTGCCCT 61 PKSCCKTHTCPPCP

examples. These equivalent amino acids can be determined either by relying on their
structural homology with the amino acids which they replace, or on results of
comparative trials of biological activity between the different antibodies capable of
being carried out.

5 By way of example, mention is made of the possibilities of substitution capable
of being carried out without resulfing in a profound modification of the biological
activity of the corresponding modified antibody.

As non limitative example, the following table 2 is giving substitution
possibilities conceivable with a conservation of the biological activity of the modified

10 antibody. The reverse substitutions are also, of course, possibie in the same conditions.

Table 2 .
Original residue Substitution(s)
Ala (A) Val, Gly, Pro
Arg (R) Lys, His
Asn (N) Gln
Asp (D) Giu
Cys (C) Ser
Gln (Q) ‘ Asn
Glu (G) Asp
Gly (G) Ala
His (H) Arg
Tie (I) Leu
Leu (L) e, Val, Met
Lys (K) Arg
Met (M) Leu
Phe (F} Tyr
Pro (P) Ala
Ser (S} Thr, Cys
Thr {(T) Ser
Trp (W) Tyr
Tyr (Y) . Phe, Trp
Val (V) Leu, Ala

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

15  natural form, that is to say they are not in their natural environment but that they have
been able to be isolated or obtained by purification from natural sources, or clse
obtained by genetic recombination, or by chemical synthesis, and that they can then

contain unnatural amino acids as will be described further on.



76 CCTAAGAGCTG11GCAAGACCCACACCTGTCCCCCCTGCCCT 62 PKSCDCTHTCPPCP 77
CCCAAGAGCTGCGACTGCACCCACACCTGTCCCCCCTGCCCT 63 PKSCDKCHTCPPCP 78
CCCAAGAGCTGCGACAAGTGCCACACCTGTCCCCCCTGCCCT 64 PKSCDKTHCCPPCP 79
CCCAAGAGCTGCGACAAGACCCAL 1 GCTGTCCCCCCTGCCCT 65 KCDKTHTCPPCP 80
AAGTOCGACAAGACCCACACCTGTCCCCCCTGCCCT 66 PKSCDCHTCPPCP 81
CCCAAGAGCTGCGACTGCCACACCTGTCCCCCCTGCCCT 67 PKSCDCTHCPPCP 82
CCCAAGAGCTGCGACTGCACCCACTGCCCCCCCTGLCCCT 68

It must also be understood, as previously mentioned, that the invention concemns
more particularly a chimeric and/or a humanized divalent antibody, or any divalent
functional fragment or derivative, with an antagonistic activity. Divalent antibodies of
the prior art are agonists or partial agonisté;. The monoclonal antibody of the invention,

5 including a modified hinge as previously described, ie. including a hinge region
comprising the amino acid sequence SEQ ID No. 56, 57 or 21, is novel and presents the
particularity to have a improved antagomistic activity compared to the chimeric or
humanized antibody 224(G11 without such a modified hinge as it will appear from the
following examples. '

10 Contrary to the prior art, inventors have obtained an improved antagonistic
activity without modifying the format of the antibody. Actually, in the closest prior art
represented by the antibody 5DS5, it has been necessary to develop a monovalent
fragment of the antibody to generate an antagonistic activity. In the present application,
by the use of the hinge of the invention, it is possible for the first time to obtain a full

15  divalent antibody with itncreased antagonistic activity, and this contrary to the general
knowledge.

In a preferred embodiment, the antibody of the invention cbmprises a hinge
region comprising an amino acid sequence selected from the group consisting of SEQ
ID Nos. 22 to 28 and 58 to 72, or 2 sequence hiaving at least 80% identity after optimum

20 alignmenf with sequences SEQ 1D Nos. 22 to 28 and 5§ to 72.

For more clarity, the following tabies 3 and 4 regroup the amino acids and

nucleotides sequences of the different preferred hinges of the invention.

Table 3
25
SEQ . . SEQ \
ID No. Amino acids 1D No. Nucleotides
22 RKCCVECPPCP 29 AGGAAGTGCTGTOTGGAGTGCCCOCCCTGOCCA,
23 PRDCGCKPCICT 30 CCCCGGGACTGTGGOTGCAAGCCTTGCATTIGTACC
24 PKSCGCKPCICT 31 CCCAAGAGCTGTGGGTGCAAGCCTTGCATTTIGTACC
25 PKSCGCKPCICP 32 CCAAAGAGCTGCGGCTGCAAGCCTTGTATCTGTCCC
26 PRDCGCKFCPPCP 33 CCACGGGACTGTGGCTGCAAGCCCTGUCCTCOGTGTCCA
27 PRDCGCHTCPPC?P 34 CCCAGAGACTGTGGGTGTCACACCTGCCCTCCTTGTCCT
28 PESCDCHCPPCP 35 CCCAAAAGCTGCGATTGCCACTGTCCTCCATGTCCA




PCSCKHTCPPCP 83 CCCTGCAGCTGCAAGCACACCTGTCCCCCCTGCCCT 69 PSCCTHTCPPCP
84 CCTAGCTGCTGCACCCACACCTGTCCCCCCTC3CCCT 70 PSCDKHCCPPCP 85
CCCAGCTGCGACAAGCACTGCTGCCCCCCCTGCCCT 71 PKSCTCPPCP 86
CCcAAGAGCTGCACCTGTCCCCCI IGTCCT 72 PKSCDKCVECPPCP 87
CCCAAGAGCTGCCIATAAGTGCGTOGAGTGCCCCCCIIGTCCT According a first approach, the
antibody will be defined by its heavy chain 5 sequencel.di\/lore particularly, the antibody of the invention,
or one of its functional fragments or derivatives, is characterized in that it comprises a heavy chain
comprising at least one CDR chosen from CDRs cmﬂm i%g the amino acid sequences SEQ ID Nos.
Ito 3. The mentioned sequences are the following ones: SEQ ID No. :GYIFTAYT SEQ ID No.
2:IKPNNGLA SEQ ID No. 3:ARSEITTEFDY According to a preferred aspect, the antibody of

the inventi TS PTE of its-t5fmctionat §Elén ENtS Ordenvatives; CompriSes a fieavy chair Comprising
at least one€ 1D No Amino acids 1D No Nucleotides

58 CKSCDEKTHTCPPCP 73 TGCAAGAGCTGCGACAAGACCCACACCTGTCCCCCCTGCCCT
59 PCSCDKTHTCPPC? 74 CCCTGCAGCTGCGACAAGACCCACACCTGTCCCCCCTGLCCT

60 PKCCDKTHTCPPCYP 75 CCCAAGTGCTGCGACAAGACCCACACCTGTCCCCCCTIGECCT
61 PESCCKTHTCPPCP 76 CCTAAGAGCTGTTGCAAGACCCACACCTGTCCCCCCTGCCCT

62 PESCDCTHTCPPCP 77 CCCAAGAGCTGCGACTGCACCCACACCTGTCCCCCCTGCCCT
63 PESCDECHTCPPCP 78 CCCAAGAGCTGCGACAAGTGCCACACCTGTCCCCCCTGCCCT
64 | PKSCDKTHCCPPC? 79 CCCAAGAGCTGCGACAAGACCCACTGCTGTCCCCCCTGCCCT

65 KCDKTHTCPPCP 80 AAGTGCGACAAGACCCACACCTGTCCOCCCTGCCCT

66 PKSCDCHTCPPCP 81 CCCAAGAGCTGCGACTGCCACACCTGTCCCCCCTGCCCT
67 PRSCDCTHCPPCP 82 CCCAAGAGCTGCGACTGCACCCACTGCCCCOCCTGCCCT
68 PCSCKHTCPPCP 83 CCCTGCAGCTGCAAGCACACCTGTCCCCCCTGCCCTY

69 PSCCTHTCPPCP 84 CCTAGCTGCTGCACCCACACCTGTCCCCCCTGCCCT

70 PSCDKHCCPPCP 85 CCCAGCTGCGACAAGCACTGCTGCCCCCCCTGCCCT

71 PXSCTCPPCP 86 | CCCAAGAGCTGCACCTGTCCOCCTTGTCCT

72 PXSCDKCVECPPCP 87 CCCAAGAGCTGCGATAAGTGCGTGGAGTGCCCCCCTIGTCCT

According a first approach, the antibody will be defined by its heavy chamn
5  sequence. More particularly, the antibody of the invention, or one of its functional
fragments or dertvatives, 18 characterized in that it comprises a heavy chain comprising
at least one CDR chosen from CDRs comprising the amine acid sequences SEQ ID
Nos. 110 3.
The mentioned sequences are the following ones:
10 SEQ ID No. 1: GYIFTAYT
SEQ ID No. 2: IKPNNGLA
- SEQ ID No. 3: ARSEITTEFDY

According to a preferred aspect, the antibody of the invention, or one of its
15  functional fragments or derivatives, comprises é heavy chain comprising at ieast one,
preferably two, and most preferably three, CDR(s) chosen from CDR-HI1, CDR-HZ and
CDR-H3, wherein:

- CDR-H1 comprises the amino acid sequence SEQ 1D No. 1,

_ - CDR-H2 comprises the amino acid sequence SEQ ID No. 2,

20 - CDR-H3 comprises the amino acid sequence SEQ ID No. 3.
In a second approach, the antibody will be now defined by its light chain

sequence. More particularly, according to a second particular aspect of the invention,



preferably two, and most preferably three, CDR(s) chosen from CDR-H1, CDR-H2 and CDR-H3,
wherein: - CDR-H1 comprises the amino acid sequence SEQ ID No. I, - CDR-H2 comprises the amino
acid sequence SEQ ID No. 2, 20- CDR-H3 comprises the amino acid sequence SEQ ID No. 3. Ina
second approach, the antibody will be now defined by its light chain sequence. More particularly,
according to a second particular aspect of the invention, 15 the antibody, or one of its functional
fragments or derivatives, is characterized in that it comfgrises a light chain comprising at least one
CDR chosen from CDRs comprising the amino acid sequence SEQ ID Nos. 5 to 7. The mentioned
sequences are the following ones: 5 ID No. 5;ESVDSYANSF SEQ ID No. 6:RAS SEQ ID No.
7:QQSKEDPLT A%%S?g‘ﬁ% ?o%h"&%%?%?%@é’?‘go %?s%Eae%‘%,‘et%% AtBOR BF e SRVRREEACHIONE & 10 its
functional fragmesispngekvaiivedacormppsses a dighichaintbingrisingfaitegSiftonenprafarakly two,

and most preferagll%tllarg_C q & ﬁ(lsc)ec,%cgg%g msctg)l?\-Ll, CDR-L2 and CDR-L3, wherein: - CDR-L1

comprises the amino acid sequence D No. 5, - CDR-L2 comprises the amino acid sequence
SEQ ID No, 6, 15- CDRIit8 venijstise satierusing detdsdieaceSEQ ID No, 7. The murine
hybridoma capable of segfgtipgyponoclonataptigodieg-according to the present invention, especially
hybridoma of murine origin, was deposited at the CNCM (Institut Pasteur, Paris, France) on
03/14/2007 under the n ﬁ@éP@NC%I 1-3F3% In the present application. IgG1 are preferred to get
effector functions, and rgesf 29 pseferablyRda@EmmdrCDC. The skilled artisan will recognize that
effector functions include, for example, Clg. binding; complement dependent cytotoxicity (CDC); Fc
receptor binding; antibody-dependent cell-mediated cytotoxicity (ADCC); phagocytosis; and down

regulation of cell surface\recepigrs (engthBrqetfrecepiarBGR) artbbhe @hiilbadiestancarding ta the
present invention, are preferably specific manoclonal antibodies, especially of murine, chimeric or
€rton,, ¢ .ﬁx&%mnal% ?ﬁ%gﬁ

humanized origin, w can be Igﬁ%gladaeé%rg?l i?lsg 0 HhE Stah gths %}Pﬁﬁa\}\?ﬁ%"ﬁ‘?e person

skilled in the art, idenklalyor dhé mpreppretioniyftmenddiitva) antibodiescr el fuGEibnal 30
fragments or deri@w&ﬁ%@&i{glly of murine origin, it is possible to refer to techniques which are
described in particular in the manual "Antibodies" (Harlow and Lane, Antibodies: A Laboratory Manual,
Cold Spring Harbor Labofd#n}; iGeamsseingHarberacid sequence SEQ ID No. 5,

- CDR-L2 comprises the amino acid sequence SEQ ID No. 6,

15 - CDR-L3 comprises the amino acid sequence SEQ ID No., 7.

The murine hybridoma capable of secreting monoclonal antibodies according to
the present invention, especially hybridoma of murine origin, was deposited at the
CNCM (Institut Pasteur, Paris, France) on 03/14/2007 under the number CNCM 1-3731.

Ir the present application, IgG1 are preferred to get effector functions, and most

- 20 preferably ADCC and CDC.

The skilled artisan will recognize that effector functions include, for example,
Clg binding; complement dependent cytotoxicity (CDC); Fc receptor binding;
antibody-dependent cell-mediated cytotoxicity (ADCC), phagocytosis; and down

- regulation of cell surface receptors (e.g. B cell receptor; BCR).

25 The anttbodies according to the present invention, are preferably specific
monoclonal antibodies, especially of murine, chimeric or humanized origin, which can
be obtained according to the standard methods well known to the person skilled in the
art.

In general, for the preparation of monocional antibodies or their functional

30  fragments or derivatives, especially of murine origin, it is possible to refer to techniques
which are described in particular in the manual “Antibodies” (Harlow and Lane,

Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory, Cold Spring Harbor



16 NY, pp. 726, 1988) or to the technique of preparation from hybridomas described by Kohler and
Milstein (Nature, 256:495-497, 1975).  The monoclonal antibodies according to the invention can be
obtained, for example, from an animal cell immunized against the c-Met, or one of its fragments 5
containing the epitope specifically recognized by said monoclonal antibodies according to the
invention. Said c-Met, or one of its said fragments, can especially be produced according to the usual
working methods, by genetic recombination starting wifl® a nucleic acid sequence contained in the
cDNA sequence coding for the c-Met or by peptide synthesis starting from a sequence of amino acids
comprised in the tide ce of the c-Met. he monoclanal antibadies according to the
invention can, for@gﬁ?pliz,otgg%gug 8 Or grfeé%hlﬁ%f/ec%g i %ﬁtﬁ%%ﬁ%%yéfﬂﬁg%f? %icﬁ%cg ff?lsgti‘}/agments
containing the epKopespedfidstinréd¢ogrzethbblp sdiinéfidtional antibodies according to the invention
has previously been imrppbilized  Mor ricularly s%gﬁnmqno lonal 15.antibodies can be purified by
chromatography on prote% A an&)g?ag a?(];’iho?/_yéd orc. %%t 0 Qv?/etgfeb%‘éiﬁl?é%h%%ggecé:?%arﬁlg%ég%éphy
aimed at eliminati#igieréstauan ol cohtammvaime e siedt dketisedVBm Annktiof it Sagminsfslf
followed or ngt follgwegiRy G eluEige GuamalRoraRby:on SEROR ASGEM 9! %%gﬁ%godééwaogte the

potential aggregates due to the presence of dimers or of other multimers. In an even more 2

preferred mannertotiE WHETE o thakkddpinieiuesdinsetiddipsmenitariabusieordudeceaiasd  The

antibody of the inyesfiging o angivadent upginnahiiasmeny osderiyvativetharaefconsists iefesably of a
chimeric antibody. Big,chimgric antibody, it js intended to indicate an antibod%pwhich contains a 25

natural variable (ITBChaf aifdHR5%,FRREMFteBioRe RV ED FBTEH SREDSAP bR FivdftsPees in
combination with flegtiightyoltaiisasndrtieayoehainneprstans egionrs afidn @ntinody of ahspesiese
heterologoufoto sgédugi\égr{l)tslfﬁe%i_ﬁe(te.g. mouse, horse, rabbit, dog, cow, chicken, etc.). The antibodies
or their fragments ot cﬁlmerlc?ype according to the invention 30 can be prepared by using the
techniques of genetic retomipimaxidmaF enekadnplectvedchinieribcaantibotycanh predacatt.byecloning

a recombinant DN (ARG ABOMALGE AN resthienceading. B Msvarianlesalon of f.
non-human, especially 17 murine, monoclonal antibody according to the invention and a sequence
coding for the corfdtieragrsifistihuneaesmeasbdyy Az Airerme demodytoiodesinyentidngerieothed by

such a recombinantgeie il berfALEAFMRIE: AMAYSEANAN PRITesa- e sRecificity. b this.antibody

being deteimined by the variable region derived from the marine DNA 5 and its isotype determined by

the constant regii PR MHETHEMEN BROAESF IR AR tISGE b prap Aatio e P Bshis ot
antibodies, it is passikled foy exampieuiecrefesin e gacumenis.y erhoayn gt ale Bikssaysdi74,
1988), Morrison et al. (Proc. Natl. Acad. Sci. USA 82:6851-6855, 1984) or US 4,816,567. Mqre
particularly, said §ﬁﬁ%é}i?/%%sr ﬁsfﬁvﬁg‘:ft:i%%gﬁrgﬁ e %ofhaei’k/ﬁti%#ﬁe fefS)F,iolWﬁ c%rﬂﬁ?i@iogg:ﬁ?ﬁeric
heavy chain variableigtsnathrohsesepice eantepisingste aenino acidrsesusinee 5= @dDhdentk or a
sequence having at least 80% identity after optimum alignment with the sequence SEQ ID No. 46.
SEO D No. 46, SRS EBEEVP SRS S R EE TR AT AN Gsn cren more
SLDWIGGIKP NN AN NI ECGRIA TVEMD S SIBTA YaIDLR S TSEDSANSIY GrliBtancously or
ARSEITTEFDYWS(éggg&%Lr VSS More particularly, said antibody, or a functional fragment or
derivative thereof; comprises a chimeric light chain variable domain of sequence comprising the amino
acid sequence SEQ ID Mg 47tbpdysedthente tnilghgoatd ahvrg0vbusiny dfteroptivude Oigtignment

with the sequence;3ER UBﬂé'iQts%Zef‘éEQ BN nferic antibody,
DIVLTQSPASLAVSLG%'RATIS RASESVDSYANSFMHWYQQKP

GQPPICLLIYRASNLE S8 PRRESGEE T DE 1L R ROty spco @ e BhamEesinsTK LEMKR

2 5More patisulafiueaprafemrd apkibeslin Ofa divalenhinrtigna) frranenterostivativedheresf,
according to the invention and named [224011] | G%%Eim%, comprises a heavy chain variable domain
comprising the anSinga®tF S8 JuSARP SR e SR iGATEHEN DEALTEAL AR RIS B the
amino acid sequesncenSkfdy DN Gpédizahdtardingey egiendcorarigisgdhéammnauacitdeeguertde SEQ ID
No. 22. 30 In the(R)resc%nt aﬁ%(icati&n, the use of square brackets is not necessary and, as en
example, the refefefice Péz“ fﬁlg&&chim] must be considered as identical to 224011lgG2chirn. In a
same way, to indicate thEitahetdmtisodyrishaimirrigrecotsepfvbimeric type according to the invention

30  can be prepared by using the techniques of genetic recombination. For example, the
chimeric antibody can be produced by cloning & recombinant DNA containing a

promoter and & sequence coding for the variable region of a non-human, especially



18 expression murine or the letter m can be added; to indicate that the antibody is a chimeric one, the
expression chim or the letter c can be added and ; to indicate that the antibody is a humanized one,
the expression hum, hz, Hz or the letter h can be added. As an example, the chimeric antibody
224011902 can be referred as c22401 11902, 5¢224011[lg02],c[224011]Ig02,c[2240 11 ] [Ig02] ,224G
1 1 IgG2chim, 224011 [IgG2chim], [224011]IgG2chim or [224011][1gG2chim]. In another aspect, a
preferred antibody, or a divalent functional fragment oriderivative thereof, according to the invention
and named [224011] [TH7chim], comprises a heavy chain variable domain comprising the amino acid
sequence SEQ | No. 4 li hain variab e(? main.comprising,the amino acid seguence SEQ
ID No. 47, and a |ngrée’r%qg%cioékr%ppgr%%laoggkhgcg%rlﬁclk}]n ggiﬁesé%\ﬂeélnlgg g%ié 5RG. 287 (gngl rflb fr?gepresent
application, the referssda BT eiuswbencordiddyed aditeriticaitibo@y ABtBeon T4 T@T A8@leT e symbol
A means deletion, |, angthefasnesh:a gferadantbagy. @%&'&?&QEW&%&'&QB& ftagument 9F 5

derivative thereof, according to the invention and named [224611] [MHchim], comprises a heavy chain
variable domain ¢ pRIErREN RS BTG ERIBCE L BB aS e IFsING! 45, e fhemhidm variap B Mo main
‘comprising the anipeacishgRAueReanE & RNOnd4naBgishhinge-tagiancomBHSINoNRe awpine acid
sequence SEQ ID No. 23. In another aspect, a preferred antibody, or a divalent functional fragment or
2 0 derivative thePsBFAELORIMETH R IrHERRGH BHP et TR PLY, HUBamRlSi FESHiBRes a
heavy chain variallesglemaviebsaptising. tiEichxng A 4Se QUL edoDEQN B MO (AGcaNight £hain
variable domain comprising, t | id, seguen ID No. 47, and a hinge region comprising
the amino acid s%ﬁg%%%g%%g’ﬁgﬁgméﬁ%g&%t a preferred antibody, or a divalent
functional fragment or 2%ode pwativéathereol, mttoding to fineiiouehfioprand madeadf224024) T,
[MMCHchim], comprises.a.h i riaple i Rrising. th in id uence SEQ ID
No. 46, g chau Dol e e e B e 770 & hinge
region comprising4ifeseitnecadifdetiente SRGeIDaNes Daying anistsef spdentisypriéfemetiianmibody, or
a divalent functiogg#@&m@gh%é%ggﬂggiggm%! agcording to the invention and named [224011]

[C 1], comprises a eaV)%g’hain variable domain comprising the amino acid sequence SEQ ID No. 46,
a 19 light chain viFfaBRR Wik ¥SHhBENY He AR iAo B S ek T Ee BESY IBVNO VY R @A hinge
region comprisingthevampxesicisequens)RERQUGR M. PDK sIne0eiie! asnestca preferied
antibody, or, a div ' r nt rivative thereof, according to the invention and named
[224011] [C?i), co%%gégﬂs?ﬁ%%%@ﬁgf@gﬁg% domain comprising the amino acid sequence SEQ ID
No. 46, a light chain variable domain comprising the amino acid sequence SEQ ID No. 47, and a hinge
region comprising the aming acid sequence SEQ ID No. 59. . In another aspect, a preferre

antibody, or a divalent fl%oc%o%agﬁ ?rua%qn%[éﬁ%%ra%%?/%f‘v%rt%é%%tf?%aé%%? megnﬁl)0 hgee rlirY\?/né% |c§neraeﬁd named
[224011] [C3], cotaprissssasl1cBitetivylichaithyiarisdie do daimiconipdgingtheanpinsacit segience
SEQ 1D No- 46, 2 ighl-qain/ariahis NamaRPNRNSNG i AMNAACKhaeAURASE,RE QRS 47,
and a hinge region comprising the amino acid sequence SEQ1D No. 60.  In another clajspect, a
preferred arftibod§igace fuisatieRR Mgdie At derivative thereof, according to the invention

and named [22403d¢ [E5kcammpiBesbpa SEANKSERANR arigble Hamsein compkisingrihe gmino acid
sequence SEQ ID No. 46, a Ii%ht chain variable domain cortﬁrisin% the amino acid sequence SEQ ID

No. 47, and a hm&&?éﬁ%?‘f Wﬂ@éﬁ'ﬁﬁ&ﬁ@ﬁ%@ﬁ é@IRIXW CQRakSer aspect,
a preferred antibadyr Gs@dnaiemt functional fragment or derivative thereof, according to the invention
and named [22401 | ] [C6], comprises a 2 0 heavy chain variable domain comprising the amino acid
sequence SEQ ID No. 46, a light chain variable domain comprising the amino acid sequence SEQ ID
No. 47, andZ& hinge regidnreopaprisilagthe amiao@icikhsbolieneesSEQHDtNon8mal fragment or

derivative thereof, according to the invention and named [224G11% [1gG2chim],

comprises a heavy chain variable domain comprising the amino acid sequence SEQ ID
No. 46, a light chain Vaﬁabie domain comprising the amino acid sequence SEQ ID
No. 47, and a hinge region comprising the amino acid sequence SEQ 1D No. 22.

30 in the present application, the use of square brackets is not necessary and, as en
example, the reference [224G11] [1gG2chim] mﬁs’c be considered as identical to

224G111gG2chim. In a same way, to indicate that the antibody is a murine one, the



In another aspect, a preferred antibody, or a divalent functional fragment or derivative thereof,
according to the invention and named [224011] [C7], comprises a 2 5 heavy chain variable domain
comprising the amino acid sequence SEQ ID No. 46, a light chain variable domain comprising the
amino acid sequence SEQ ID No. 47, and a hinge region comprising the amino acid sequence SEQ ID
No. 63. In another aspect, a preferred antibody, or a divalent functional fragment or derivative
thereof, according to the invention and named [22401 1§[C9], comprises a 30 heavy chain variable
domain comprising the amino acid sequence SEQ ID No. 46, a light chain variable domain comprising
the amino acid se uence SEQ.ID No. 47 nd a hin ompri |n mino a uence
SEQ ID No. 64. bk an&hneer %TSEJkIeE:c %a pr errrggb an%@ 3@ BracH valen fun%tf%)nrﬁggloésﬁggment or
derivative thereof;hmoeardimg, tiitheprasentiahandrribmieds22 461 b} [Alded] aodmprisdsacbavirchain
variable domain qamprising. e, Amine agld SEALGNCE SERIP No40.2 iht ehainyayahigdpmain

comprising the amino acid sequence SEQ’ID No. 47 an hinge region comp rrsrn the amino acid

sequence SEQ |IB-N#! @Samplelnﬂ%@&ﬁé?%ﬂ&boé}bP@f@ﬁ@@@ﬁﬁ%@d&ﬁ tﬂﬁa'l‘élﬂ/ah‘eﬁiiiﬂrﬁéﬂ&ﬁ@a
fragment or derivaihug-ihgreahaccordingothgdayentionangname g@?mll}z@ﬂ}@i L Eomprises a

heavy chain variable domain corg&rrsr the amino acid sequence SEQ ID No. 46, a light chain

variable domain éeftfpidiegtsa: A tdree s EaHP NIbe 2Bl a 1 Ohinge region

comprising the amino a@ﬂﬂaﬁ%@%@e@ﬁ@ M2 Qe ®Gntibol, a&omr@w%@tmﬁerﬁ@grmt&dy ora
divalent functional fragment or d rlvatrve thereof according to the invention and named [224011]

[C69], comprisesShEAVY cHEHVarfSErEitemSin é%rﬁﬁ‘f@ﬂﬁ”th@n mifG%Citrsatuehdd SESTH No. 46,
a light chain varraﬂaﬁmmmwmmhmgmﬁmmrmmmméﬁ@ﬁud sy &EQSl“Imge

region comprising g aming acid seducnge Oifing o1 AnGINCLASRSCL A PTE
antibody, or a divalent fuhctio ragmen errvatlve Rere , according o théinvention nd named

[224011] [C2A5- Nocéi‘nm@@@mmnr@amwatmmdmmmm@dmmnsmg @ dmiNo.A8d sequence
SEQ ID No. 46, a light Cf&aéﬁb\{%&m% Mi&c%@%%%égefﬁg‘%ﬂﬁs@ﬁédc%ﬁgiﬂ@{%ﬁea§ﬁ%@al\lc8 47,

and a 2 Ohinge region comprising the amino acid sequence SEQ . In another aspect, a
preferred antibod(:/ 868 @W’ﬁfé?@?éﬁ&raﬁ@m‘ﬁ@ﬁiéhw@ﬁemmé thereof accordlng to the invention

and named [22401 i C502:blcomprises aheanicliaihyariahle daneln samarising heamigo acid

sequence SEQ ID No. 46, a light chain variable domain coimprising the amino acid sequence SEQ ID

No. 47, and-& 25#@1@@%@@%%@%@9@1% Hmive deitradeerive FREdDNEGEd] IMEchingther
aspect, a preferregaptibady nexa divalentfinctinaakragmenial drrivativetheregh-accaitingmto the

invention and named 224011]’1\8’9'0\2 7], comprises a heavy, chain variable domain comprising the
amino acid sequahe'SEQHEING246 Y& 15l EREVH SALBIE iR BORbASIAG tARCARING d)

sequence SEQ IDublei#4 indndiag@dGingecegionitomprising thedamjoemackEsetbience SEQ ID No. 70.
In another aspect, a pre erred ntlbod%,zor a d val ntf ctjonal fra me nt oiggderlva thereof

according to the mventron AR AR f48’ie T‘E& - 2P o prr EGU e Sl
domain conaprisingtivetamiticmeld sequBng S HO ﬂi)rbm@xonGaraiI@ht@héﬂ%@ﬁlhbl%ﬁﬁ’ﬁﬁi@hm},nprising

the amino acid 59%@%%%5&'5&9& DR, a%%eé;dr?tﬁ%ﬂ% E%%}?Hﬁ%”ﬁﬁé '%J?u%oha%ﬁr%”&%%é ﬁ? nee

SEQIDNo.71,Ina er aspect, apreferre y,ora ent function gmento

derivative thereofNacéércﬁr@iﬁ dhaimvantiin dpanaraeenong 110t [2gon | eGP sasymseses@ eavy

chain variable dogain £omPrisingheRMBMASKELS ARG, AEQ Q4@ fighi£hain variable
domain comprising the amino acid sequence SEQ ID No. 47, and a hinge region comprising the amino

acid sequence SEQ ID Nb29thehasasttind i Seired iabRGH. Br i GRAEhTIREABHaREGRIERE or

derivative 1@%@&@@{1@sﬂ&w&rera&dwﬁfgatbwmrﬂnasﬁm»nd nathé&t termdhumannestibaani includes
all antibodies that have. oner%r mo variabl t%ngoconstant region derived from human i mi%% unoglobulln

sequences. In a Preferey é B%W Vﬁﬁ‘% \I}éi’ﬁ%ﬁfgrg’ﬁ TRB AR AR A EEFREY oe) Hre
derived from humisn. iémariaglotulin sediténc (iedly dumpaniantibody)inkn athiesayasdss IBEQ 1D

No. 47, and a hinge region comprising the amino acid sequence SEQ ID No. 24.
In another aspect, a preferred antibody, or a divalent functional fragment or
30  derivative thereof, according to the invention and named [224G11} [C1], comprises a

* heavy chain variable domain comprising the amino acid sequence SEQ ID No. 46, a



1 5 includes any antibody which have variable and constant regions (if present) derived from human
germline immunoglobulin sequences, i.e. which possesses an amino acid sequence which
corresponds to that of an antibody produced by a human and/or has been made using any techniques
for making human antibodies known by the man skill in the art. 20In one embodiment, the human
monoclonal antibodies are produced by a hybridoma which includes a B cell obtained from a
transgenic non-human animal, e.g., a transgenic mous]eg, having a genome comprising a human heavy
chain transgene and a light chain transgene fused to an immortalized cell. As example . for such
transgenic mousg it.can;he MaNUARRL NS A3 XN GMQHS £ Whiehds eaengingered mpyse strain
that comprises Iarge fragments of the human immunoglobulin loci and is deficient in mouse antibody
production (GreelicdicgP9garaiRe Teratisaqd SAENCERERER OMOYISETmM produces an

adult-like human repertgire Qfifiully. agian aptibeeiesn fhchgeperataantigenRReriichyman or
monoclonal antibodies. A second generation XENOMOUSETm contains 30 approximately 80% of the

human antibody ASHEAGT REREPE I EVITT 1958197 iBRY. Wiead, FE8GABH-Hes), coBPrisry other
technique krownpaysthermanskilbin taenat, such-amphagedisplaydeghnigue, TaD Alstbesgsed for the
generation of hug)i%? tibod % c%r)din to the invention. . The antibo%ﬁzéaﬁjnv tion, or a
divalent functional®AgMENT BFASRAIRE SaREres P & BIRISYBrater Sy 2 D8 Hnfibddy. By
the expression "Hinganizésh antipodisy thisainiended teqnchcateEgnlantibogl which contains CDR
regions derived from an antibqdy of nonhuman origin, the other parts of the antibody molecule being
derived from one (or fr?r% g%?/%%lf L?rcr?a?] F\%F%%ﬁ%?ﬁgggb%r?%‘rﬁg %{f %%%CPeoélld ué%%?‘fﬁe%egments
of the skeleton (cé#tedhiR)thetecohrr@seomdiogifiethinioydetian enhsemedth4finilyl o8 theobinding {Jones et

al, Nature, 321.522:526, 096 YRCRENER &6 8 SHERGE 2% 1EA 15301 95% Risshymapnet al.

Nature, 332:323-327,/1988). = The humanized antibodies according to the invention or their
fragments can beighé sarBuVByAREIHIvBaESCRANALS the Paind ACkIRSYSActheER IR dh 45, 78 xample,

15 those describgghin theigoesmaniasSinaahebald sdqunn sk 12844-2857, 1992; Mountain et al.,
Biotechnol. Genet. Eng. Rev., 10: 1-142, 1992; or Bebbhington et al., Bio/Techno logy, 10:169-175,

1992).  Other humani S0P FRSatafe HAGH R FRR arP s kil N AR EE RS d18mETe Fhe "CDR
Grafting" methoddiesetibe by aleinBasigntha(Riioninthe 20-paEricapplicatiopsnnrif45 1261,

EP 0 682 040, EP 0 91 7‘ .EP 0.566 647 or US 5 5300, 1, US 6,180,370, US 089 and US

a0 L e O O A e o ORI R L O, T TEas B B p07: Us

5,886,152 and U$dh87Aia93riktirelpasiic atanly;isaidtbn titnady 2oid adgueckio ridlBrdigivent! &r aidravative

thereof, 25 compyj lzed. I i ' nce comprising the amino
U555 MTAAS A SR ol fora o s

acid sequence SEQ ence having at [east 80% identity after optimum alignment with
the sequence SEQ ID N&. #otiBE@speehg. referred antibody, or a divalent functional fragment or

QVQLVQSGAEVMB%M@QP&@@@XQFEJ e TMERMRQARShed 224611 [C6], comprises &
QGLEWMGWIKPNNGLANYAQKFQGRVTMTRDTSISTAYMELSRLRSDDTAVY 30 YCARSEIT |

EFDYWGQTL\VIRgSSChain\arabhs AR O Bt i b F dRaifl SFaREi F atrvb i I tietivtive
thereof, compriseseaipiarizas lighisiaisovasiabe demnaimhselacted itan SROIDUROL 23seguences

comprising the amino acid sequence SEQ ID.No. 8, 9 or 10 or a sequence having at least 80% identity
after optimum alGFPHEATRT R SRHEdRRARERS 4 RIS SR BB QD No. &
DIVLTQSPDSLAVSLGERATINEKSHES Y DEYANS RMHWY,QRKRiralent functional fragment or

GQPPKLLIYRASTRESGVPDRESGSGSRTDETLTISSLOAEDVAVY,Y. LTEGGGTKVEIKR
SE 1D No, o DIVRITBEP[BaF Ay ST PR SRR SR KRS QKD ComBres

GQPPICLLIVRASTRE SBIMP DRESCHGSE TOEMiIIIS SLOMEDVAUY Y OQOSKEDRD No. 46, a

LTEGGGTKVEIK%?I%%&PM&}Q domain comprising the amino acid sequence SEQ ID No. 47, and a
DIVMTQSPDSLA EGERATINCKSSESVDSIDYAN%FLEIWYQQKP

GQPPKLLIYRASFRESGHMBIRAESESEBE BT ioHSSIUIKE BYAW ¥eOHSKEDP LTFGGGTKVEIKR
In another aspect, a preferred antibody, or a divalent functional fragment or

derivative thercof, according to the invention and named [224G11] [C9], comprises a
30  heavy chain varigble domain comprising the amino acid sequence SEQ ID No. 46, a
light chain variable domain comprisiﬁg the amino acid sequence SEQ 1D No. 47, and a

hinge region comprising the amino acid sequence SEQ 1D Ne. 64.



More particularly, a preferred antibody, or a divalent functional fragment or 15 derivative thereof,
according to the invention and named [224011] [IgG2Hz1], comprises a heavy chain variable domain
comprising the amino acid sequence SEQ ID No. 4, a light chain variable domain comprising the
amino acid sequence SEQ ID No. 8, and a hinge region comprising the amino acid sequence SEQ ID
No. 22. In another aspect, a preferred antibody, or a divalent functional fragment or 20 derivative
thereof, according to the invention and named [224012P[IgG2Hz2], comprises a heavy chain variable
domain comprising the amino acid sequence SEQ ID No. 4, a light chain variable domain comprising
the amino acid sequence SEQ ID No. 9, and a hinge region comprising the amin id sequence SEQ
ID No. 22, In another adBei Br&TEi e aRiibBH) &P AANAICh TUREHORal HAGRIEh: S22 Lihvative
thereof, accordingetd. thiednventinnaoeignie chi2248k i ok 2423} Inprise & hieawnshainaariable

domain comprising the amino acjd sequence SEQ.ID No. 4, a light chain vari in comprising
the amino acid sé‘%ﬁ‘@’n% dgé’&%’ﬁlg.o TaRd®h hng%%g?gﬁrboo%%cﬁ%?ﬁa%cg %%%gsa%%‘sdgﬁgﬁence
SEQ ID No. 22. liganobher aspdbt,dapetferegduitih ddyzoma divalentfunctitifalfragméntad a
30derivative thereof, ; i the inventi THZHz1], comprises a heavy
chain variablge dogr%lﬁ‘h c%%%ﬁ%ﬁ% %@‘nﬁié%h%‘%i%&sge%ﬁgﬁgé%%%%%b. 4, a light chain variable
domain comprising the wrinokidsequenpeSEQ Dheds, and aﬂfmfﬁg’é rﬁ@ﬁﬁi@@rﬁfﬁﬁm%tﬁe amino
acid sequence SO IRiNG e+ 2dBo380 %ftﬁéi}ﬁz%htﬁ)ﬁ%%fc?E{aﬁﬂeﬂﬁﬂ%&’é%ﬁcﬁgﬁ%ﬁ%ﬁ%ﬁﬁo”a'

fragment or derivative thereof, according to the invention and named [224 7z2], comprises 5 a
heavy chain varidiskdshedinveoaipridinteincoming e idesegusnea SEQUBeNOER, Blidie: dhaih variable
domain Cmpfis"&%ﬁh&%‘%@ﬁ@&%ﬂﬂﬁ%&&%@é BN S DiNeR s agieNBompLsing dhe amino

acid sequence SEQ ID No. 28. In another aspect, a preferred antibody, or a divalent functional
fragment or-GerivBiige HEPESOERESREBCHHG AR MBI SCRAMBIN224011] [TH7HZ3], 1 0

comprises a heavy chain vatiae 4psain eempHsing v AMioagitksefusRee SEQ@JRNe: 45 a light
chain variable domain comgrisi the amino acid sequence SEQ ID No. 10, and a hinge region

comprising the affiAS HERIEEGRAER pthggrgation ﬁ%l%ﬁ%ff??é‘r@%ﬁ@é%}éﬁﬁéSbi&Wﬁ% fhvention
can be describednbytheiaintobheayviandiidhehaing, fespectivelid seqsRyBEpianthecantibady
[224011] [Ig02chim] of the invention comprises a.complete heavy chain comprising the amino acid
sequence SEQ DRSS SHAS Y IR 0 L8090 5 e DO g Rk with the
sequence SEQ |hite.i5@pandrapcaimplbteadight ehaincgoenpeiSIBQ fieNundéiio acid sequence SEQ ID No.
52, or a sequence having at least 80% identity. after optimum alignment with the 2 uence SEQ ID
NG, 52 S another Ganm e body A T TE it A s SRS
complete heavy ciraivetoartbeisivigatrerEmino doidrseguenoeiSEQII24051] Ki2a 5dGuengaibaving at

east 80% identiey gt ORI AIOSRI NG SEcHengs SEQIDNG. L ool foh

chain comprising the amino acid sequence SEQ - No. 52, or a sequence ng at east 80 %

identity after optifhgithhghieablyite naseguste: SRQIDN acid 2cquepss SRR Mxatptadthe

antibody [2%%011“{@ I%t%ﬁ;g dPMBRHAT: GUMRHRE S AICMRIGIE 188 Yy ehpiggcomprising the amino acid
0. 88, [

sequence SEQ ID No. or a sequence having at least 80 % identity after optimum alignment with
the sequence SEQ 30 |1 NBOBS! amrehcomisistEfigitttingdn B pHEMg thieuifRe 48688 uehce SEQ

ID No. 52, or a seguence:-hauving, atleashs & aidentity.aftalcontimum alignment xuith thesegsence
SEQ ID No. 52. 25 As another example, the antibody [224011] ‘E}C\Ié] of the invention comprises a

complete heavy chBfeothpfsiAGAME SPmAD serrseleice SIS 1PN I8 L dicéhaving at

least 80% identity;aftes-aptivatan @lignmantomithitne: See uenae SHEQedNG: S8Qant e, campleta light
chain comprising the amino acid sequence SEQ ID No. 552, ence having at least 80%
dentity aftor opir AU SHEARSRETAA B amand scd seduince S5 T5 Vo7

In another aspect, a preferred antibody, or a divalent functional fragment or
derivative thereof, according to the invention and named [224G11] [COA2-7], comprises
a heavy chain variable domain comprising the amino acid sequence SEQ 1D No. 46, a
lght chain varizble domain comprising the amino acid sequence SEQ ID No. 47, and a
30  hinge region comprising the amino acid sequence SEQ ID No. 70.
In another aspect, a preferred antibody, or a divalent functional fragment or

derivative thereof, according to the invention and named [224G11] [A5-6-7-§],



sequence SEQ ID No. 52. As another example, the antibody [224G11] [C3] of the invention
comprises a complete heavy chain comprising the amino acid sequence SEQ ID No. 90, or a
sequence having at least 80% identity after optimum alignment with the sequence SEQ 1 0 ID No. 90,
and a complete light chain comprising the amino acid sequence SEQ ID No. 52, or a sequence having
at least 80 % identity after optimum alignment with the sequence SEQ ID No. 52. As another
example, the antibody [224011] [C5] of the invention cdmprises a complete heavy chain comprising
the amino acid sequence SEQ ID No. 91, or a 15 sequence having at least 80% identity after optimum
alignment with the sequence SEQ ID No. 91, and a.complete li T;'Chain comprising th ino acid
sequence SEQ ||50R}8r_1%5§,%$e§"§’e8ﬁ?é%88r}?§{ﬁ %ﬁ%zﬁgfg%b}ﬁgé it ittef S ﬁﬁ?ﬂ%‘ﬁ%ﬁ@iﬁ[ with the
sequence SEQ IBNash2. iAdadather ekamplentiie antipedin[22404Hi{C6«0d teginventiBQ ddmprises a

20 complete heayy chain comprising the amino.acid sequence SEQ ID ~Qf & sequence having
at least 80% ider%ygﬁg?go%?r%g?nr }B%rcr?éﬁ Wi %%aéelalﬁedﬁéd(f&g%énfé\%oa%%%ghg% complete light
chain comprising the arirnmetbidt sepeeneeSEQUDANGIEY, orrassdiyabnedinating aftkeast 80 identity
after optimur alignment with e seauense -@IDiNSnas 23S ARIReReXaTRIg ke Apdbpdy

[224011] [C7] of the invention comprises a’ complete heavy chain comprising the amino acid sequence
SEQ ID No. 93, coamagsérita Havhad aerédde orosiTderiny st tsharmomaslibiaemce itk thd’
sequence SEQ IRNQ493, dod aieamplaigiliohishainsaprising theamine acid;seqeses $5Q ID No.

52, or a sequence having at least 80% identity after optimum alignment with the 30 sequence SEQ ID
No.52.  As antthéf-éRarhPIBETHEReHBUBY P24 T I TEY B teIHRS AL OMpRisEs a complete
heavy chain comprisingrifie agtoasasitisegiensenSEQ |BNpnd4uaitian 26fapauance havingwat least
80% identity after optimum alignment with the sequence SEQ ID No. 94, and a complete light chain
comprising Me aliﬁﬁﬁ') OrEc‘iﬂ%@élf&ﬁ%é%%@ﬁ@%%ﬁi? 3 0zai%é;equence having at least 80 % identity after
optimum alignment withIthe seguénee:S EQHEddND. 1b2ludes AR amatheliaxadmpleyvthermntbadyr{224011]
[A1-3] of the invention.comprises.a complete. [ rsi ino aci uence SEQ
D o, 95, o1 a s e B R e
SEQ ID No. 95, andferedsipletditight. cliaihtbonsrbieguiaensity deitrisduemeosp@ipiMeed?2, or a

sequence havingfﬁc}&?%ﬁhﬁ%@%ﬁﬂ@@%@ﬁ%%@gf@ﬁw%ﬂm{xﬁham&gguw%}éﬁ%m\'@t 52.

As another example, the antibody [224011] [C76,6] of the invention comprises a complete heavy chain
comprising #e aﬁﬁiﬁ@dﬁéiﬂﬂé’eﬁl}ég%’é Shioh o voBRE 4ub GaBHEB AR 411 d4%1e80 Jeilsttity after
optimum %Iignmeﬁ&iﬂitéﬁét& %%I%ﬁﬁ{}%eé%ﬁ@d&mi&@@%ﬂcasg:@mﬁlmﬁeﬂigbés@_%ma@paﬂ&ﬂ&ﬂ@gihe
amino acid sequence D) No. , Or a sequence haying at least 80% identity after optimum
alignment with th&"§eqEntE SEGTERG S that BE 5, AP x%a&f&&ﬁ%& 25 (S’iief‘fCGAg] of
the invention conpeisesad-caringl et heavygobafbraantprisnariiearnbodiacidsen benbe SEQII No. 97,
or a sequence having at least 80 % identity after optimum alignment with the sequence SEQ 2 0 ID
No. 97, and a cor‘ﬁ}p e glﬁ'ght chain comprising the amino acid sequence SEQ ID No. 52, or a sequence
having at least 80 % identitynaftenioptiment digrinmar wittntreoseljustibed8E QD NalB2d by As

another examp'ehﬁ%ig%ﬁ?@ﬂx&%&%%& [G2asAl s she dnvention semRises heamPlsisheaw chain

comprising the am | sequence SEQ ID No. 98, 25 or a sequence having at least 80 % identity
after optimum aligriraesgenirineus S dyuEtce SEOYDTNEToRLaiuzebhpsetcghtensssEothpising the

amino acid sequefge JER4bh) Qn 520K & SEaHERSEhavingat least 80 % identity after optimum
alignment with the sequence SEQ ID No. 52. As another example, the antibody [224G11] [C5A2-6] of

the invention 30 comprides £EBRHetdhe U chEREsHiPridhiRythe dmiflada sEHIERREISERS 1D No.
99, or a seqpencedipanINgAl$EHASt 880 identityalteroptsLn aignmentowiritae sequeneasskQ ID
No. 99, and a corp Iﬁ)%e Eggggh%ﬁg% cgsutﬁg EQ& %‘gl]ciin% acggcsfgrgrugn(r:x?ogs%%ntzlgody production
(Green at al., 1994, Nature Genetics; 7:13-21). The XENOMOUSE™ produces an
adult-like human repertoire of fully human antibodies, and generate antigen-specific
human monoclonal antibodies. A sccond generation XENOMOUSE™  contains
30  approximately 80% of the human antibody repertoire (Green & Jakobovits, 1998, J.

Exp. Med., 188:483-405).



ID No. 52, or a sequence having at leas 80 % identity after optimum alignment with th.e sequence
SEQ ID No, 52. As another example, the antibody [224011] [C9A2-7] of the invention comprises a
complete heavy chain comprising the amino acid sequence SEQ ID No. 5 100, or a sequence having
at least 80 % identity after optimum alignment with the sequence SEQ ID No. 100, and a complete
light chain comprising the amino acid sequence SEQ ID No. 52, or a sequence having at least 80%
identity after optimum alignment with the sequence SE&3 ID No. 52. As another example, the antibody
[224611] [A5-6-7-8] of the invention 1 O comprises a complete heavy chain comprising the amino acid
sequence SEQ ID No. 101, or a sequence having at least 80%.identity after optimum alignment with
the sequence BEQ 1D NGV DL CA 1 LG e LR LNl (1€ Snd ol e Bhte SEQ
ID No. 52, or a secphenpe,heavingsat beastc8 084 itentitpafteroptirhummaligrirbedit witiorthegségtience SEQ
ID No. 52. 15As mm%rnexample, the antibody [224011] [1g61/1g62] of the invention comprises a
complete heavy chain comprising the amino acid sequence SEQ ID No. 102, or a sequence having at
least 80% identity after ptirifrdlighintehiitatvre seduéielss B Do, Tomanda doiriiete light

chain comprising e sMip AR SeqHRNCE SRAP NG .rdwQiy2 Sequence having at least 80% identity
after optimum 2 0 alignment with the sequence SEQ ID No. 52. As another example, the antibody

[224611] [IgG2Hz1] of tHe HeSHREREI e AorBRE helvy BEAom R the WIRGYacid
sequence SEQ I/Nén 36ntoia SepuensenhaiigatieastS0 Mueen ity atienapt s abignsaent with
the sequence SEQ ID No. 36 an(g %comql%tgelighl chain.comprising the arrrr]%jgo acid sequence SEQ ID
25 No. 38, or a sg%ﬂser? e PaVIRE R e ALY 0% i &G SR D pTLAT SligHEHP WRTR &nce SEQ
ID No. 38. Asaatibbldex edamapler. therantibibd 22461 41 {lgG2rRkobihkenivention compERes a
complete heavy chain compusing the,amino acid sequence SEQ 1D No..36, or a seguenge having at
st 80% oo a1 Ao o R ST S < DB S Sitete g
chain comprising3hb 2hifkS atifGeerbnere s BEQUIB NG9 267 4 Sdquisifcd iR cifeast 80 identity
after optimum aliwt%@t_@ztpgqu@ggfe SEQ ID No. 39. 28 As another example, the antibody
[224011] [IgG2Hz3] of the invention comprises a complete heavy chain comprising the amino acid
sequence SEQ ID No. 38icorunsabge reduediingaerdayt 8oths igseritpmfte Feptifmemeaty mndst with

the sequence SEQALNO0L 36206 @0 MRIRIE ok ChalR cmpLs RgRe. AN AL drsequaneR SEQ ID
5No. 40, or a sequence having at least 80 % identity after optimum alignment with the se(éuence SEQ

ID No. 40. 1> Aswtisrglsthpie, D 05HBGEY (25851 191 A7 iz AT BRhe inVEftor Sompriges a

complete heavy qiisimeomarisingithecamingasid seguarce SEQ-AN09SY., @ Bebbhgance: haying at

least 80 % identity after optimum, ali t with.the sequence 1 0 SEQ ID No. 37 and a complete

light chain comprl%s}cr’l%%f‘ﬁ%gglb r‘(;]lagc%r{}stgzg’eﬁgcg(?)SEQ ID No. 38, or a sequence having at least 80 %

identity after optimum alighenentweitieshiersegpibrt erSEQA®uNGy 3Bc maisiahothehexamslethe

antibody Vz“"“&[ﬂﬂé}@%ﬂl of4BR iaygHtign &%@9&'%%&%%‘2@%6%% ﬁ%‘%e‘é '&%ﬁ”gﬂﬂt ng jhie amino
Ql gatl imu

acid sequence SE No. 37, or a sequence having at least 80 % identity dtter op alignment

with the seglienc@SEQAD!NIGF did & toRpletBRightEhdiflcdiipbistAgthERamipebaeid seddence

SEQ ID No. 39, 05 asgequense Raving At least 8996 ientity after optignum aligomankwith the.sequence
SEQ ID No. 39. As another example, the antlbodﬁ 224011] TH7H23£&§)f the invention 20 comprises a

complete heavy GRREFEERPASIISthRCARRIT BRI o el SES PR2Y2, 16 & Slentehiiving at
least 80% identitys afterroptimum alignment with the sequence SEQ ID No. 37 and a complete light
chain comprising the amino acid seguence SEQ ID No. 40, or a sequence having. at least 80 % identity
after optimum alignment it RAE SETRA SEEIPNY. 48 55Bher BXRMP RSB br
derivatives thiereafapdesdingutadiiecihientiocheonprises dcompleid freavycehaimg-oomphisingi:@n amino
acid sequence selected in the sisting of SEQ 1D Nos. 88 to (corresponding. nucleotide
equences are SEG DAL GO 1. By vrSHE) RO car o SBes Aot G e
invention, it is 30 airgemdadtolinidicatpiinqsdri€UIBY Tae dntibody fragment, such as Fv, scEv (sc for
single chain), FalkfaRoFa woE Be TAgTRRI L siabodioR K- FAFTRALRIphe halfife

time would have beeh increased by chemical modification, such as the
QGLEWMGWIKPNNGLANY AQKFQGRVITMTRDTSISTAYMELSRLRSDDTAVY
30 YCARSEITTEFDYWGQGTLVTVSS
More particularly, said antibody, or a functional fragment or derivative thereof,

comprises a humanized light chain variable domain selected from the group of



29 addition of poly(alkylene) glycol such as poly(ethylene) glycol ("PEGylation") (pegylated fragments
called Fv-PEG, scFv-PEG, Fab-PEG, F(ab')2-PEG or Fab'-PEG) ("PEG" for Poly(Ethylene) Glycol), or
by incorporation in a liposome, said fragments having at least one of the characteristic CDRs of
sequence SEQ ID Nos. 1 to 3 and 5 to 7 according to the invention, and, especially, in that it is
capable of exerting in a general manner an even partial activity of the antibody from which it is
descended, such as in particular the capacity to recogr?ri%e and to bind to the c-Met, and, if necessary,
to inhibit the activity of the c-Met. Preferably, said functional fragments will be constituted or will

comprise a 10 patiglseatiefigs-Ribahempnerlantyprablesipimoling aptihody Jromayicl they are

derived, said partial sequence being sufficient to retain the same specificity of binding as the antibody
from which it is dB3¥BEdE AN G & siffIEn B EF DT eHus ort vaik: by uat et BBQiMaote
preferred mannemtg atgleast 1/10, of that of the antibody from which it is descended, with respect to
the c-Met. Such a functional fragment will 15contain at the minimums amino acids, preferably 6, 7, 8,
9, 10, 12, 15, 25, BFHHND %&EW@MX%%?H@%EE@%@%?MWW@ which it is
descended. 5 Rrejeratly.rtess TRESHPVRDRESTS HSRTI BTl fragsnemEonFyyScReQEK HEab') 2,
F(ab"), scFv-Fc tﬁ@@éﬁﬁgg which generally have the same specificity of binding as the antibody
from which they ar Endet. m-a more preferred 20 embodiment of the invention, these fragments

are selected amobg@ NalemtSr iy MMQ SRIOR a8 VA FR FGINER &S GCORNGNBHME IV &€ EPE Ihvention,

antibody fragmer]&}gqj i ti E?ﬁ&%% a 0g-fi j Q%ffg, %ﬁhqﬁ\ﬂ{gﬁﬁ d above
by methods such a ﬁg&%%%ﬁ%%%%&?%uc as pepﬁ;ﬁﬁc}frﬂgg%@a?r?%n or by cleavage 0 tie
disulfide bridges Wﬁﬁéiﬁfﬁﬁf\’rﬁﬂﬁétion. In another manner, the antibody fragments 25 comprised in
the presentjaventon s\ae 1ebiinesRyEsIgyes GEaaneiG feeemaripR isewisg yiahipown fo

the person skilled in the art or else by peptide synthesis by means of, for examRIe, automatic peptide
synthesizers sucl7&’ ﬁ@s@gﬁpﬁ@ﬁ%ﬁgQBﬁﬁﬁ%} EdBibsysterED ¥ VY Y CQRYRERAIent
fragment", it must hegodargteegkany antibody fragments 30comprising two arms arid, more
particularly, F(ab")2fragments. By "derivatives" of an antibody according to the invention, it is
meant a binding protein comprising a protein scaffold and at least on of the CDRs selected from the
30 original antibody in onerteanrintain, thephingiag eapagity. Suchicampofindsars \werkdaown by the
man skilled.in the art and wijll be described in more details in the followin ification. r
particularly,lt e aﬁé %%]i/‘feor{ one of its” Jﬁ%n{gl r%gr%}éfn g% é‘ﬂ?xé‘ﬁ%‘e%ﬁ? ?%%o%iﬁ%#%eﬁhvention
is characterized indinatissid derivativercensibls toadindimgprotgithcomiprising acgoaffel$6aQ Which at
east one CDR hasihaen aipflad v RORSRLYRIOR A1 NE AdRR ARy BRIB N IS A0RIzIng
properties. One or several sequences through the 6 CDR sequences described in the invention
can be presenteda8f alpreterRSEIRIITNG b aseqteipromirnec a8l dR dfeptaduces the protein
backbone with appropriate feidieg fbthe dlafiedLRRimhdaySAllpwingdh{ofhemkiosmainiaintheir
antigen paratopic recognizing properties. .~ The man skilled in the art knows how to select the protein
scaffold on WhichdsFEEEEoHEEHR ¥SRICiBE #onilthe bRl dMfoddieduldWE Srarde kG-
particularly, it is keewititeat tede selactesisuchstatashghaud displanseneialiaatiseesmas follow
15(Skerra A., J. Mol. Recogn., 13, 2000, 167487). phylogenetically good conservation, robust
arohitectore with AR KBTS HAE (GBI FETVERIEF CHoRIARGIs CEOURAE Yo AR
crystallography oeNMRjpsmeadicizend Oenotheriynion.cegreaobpSSiransiatiphal modifications, easy
to produce, express and. purify, . _Such protein scaffol n be, but without limitation, structure
selected from the grc_)upc.jI (lzpo%ns%ﬁ:ﬁgalsﬁ %l%’r(?ng%%ﬁrracﬁdaé%r@f%%r%n%“aﬁycrﬂfg Fggtﬁuﬁﬁtﬁgﬁéc |%gt1§/15%?|ﬁrdomain
(FNfn10), ligécalidearricedin@kefraarcodnBiotecirol in20bn7 40d): 265 ) 2EG11] [IgG2Hz3],

comprises a heavy chain vanable domain comprising the amino acid sequence SEQ ID

No. 4, a light chain variable domain comprising the amino acid sequence SEQ ID
No. 10, and a hinge region comprising the amino acid sequence SEQ ID No. 22.
In another aspect, a preferred antibody, or a divalent functional fragment or
30  derivative thereof, according to the mvention and named [224G11] [TH7HzI],

comprises a heavy chain variable domain comprising the amino acid sequence SEQ ID



25 protein Z derivative from the domain B of staphylococcal protein A, thioredoxin A or any protein with
repeated domain such as "ankyrin repeat” (Kohl et al., PNAS, 2003, voL 100, No.4, 1700-1705),
"armadillo repeat", "leucin-rich repeat” or "tetratricopeptide repeat". It could also be mentioned
scaffold derivative from toxins (such as, for example, 30scorpion, insect, plant or mollusc toxins) or
protein inhibitors of neuronal nitric oxyde synthase (PIN). As non ‘imitative example of such hybrid
constructions, it can be mentioned the 31 insertion of #fe CDR-H1 (heavy chain) of an anti-CD4

antibody, i.e. the 1388.2 antibody, into one of the exposed loop of the PIN. The binding properties of

the obtained bind] rotein. remain similar, to the original antibody (Bes et al., BBR 2006,
30304, 1t can 4158 B SR e R e e e
VHH antibody onzaad obpgf mevoarzinpssatintby Nioaisecat sdq20643EQ ITASakdve mentioned, such

protein scaffold can comprisgiomd, 40 6,CRE(ELE ,”84%'&%89%&&1&8@%%% t or

embodiment, but without any limitation, the man skilled in the art would select at least a CDR from the
heavy chain, saicdiRE¥reitkarreieRIgRABERCL BepERiEIARY MpReaed G thelahBodppaesicity. The
10selection of the GRR(SnafiNtgreskwilheeviden fpithe mamehihe afuuith knawmethed:(BES et

al., EBBS letters 508, 2001, 67-74). As an evidence, these examples are not limitative and any
other scaffold knd\eht SFHBSETBRY ARTEHBSRITHER iftHERadkif SHRERRGABR. 1P No- A&drting to a
novel aspect, theiprgsestiiventigmsrelatesinianadsdlatgdentc BB Ibarisl, sharacterized in that it is
chosen from the following nucleic acids: = a)lan cIei%a id, DNA or RNA, codian r an antibody, or
one of its functional fragmeaﬁ?s F&%@R‘fa?ti\‘}e%{eae&%rd%% {5 the e Yi%ﬁ?i nCtB)ng BIRL S
sequence comprigimydhecselguericesSEqhD Mok, iBEQHD Nodl 280 [EPNG! 113 Enid7ifes ),

sequences SEQ | , IR No.. d SEQ 1D 20No, 17 ¢) a nucleic acid ce
comprising ?h(% se%%%é’é%S%%%D%\%lf%%ar%gegég%%ﬁpﬁ}%%ﬁ 2581 oW u%%??egs%%ﬁ?i]ng RNA
nucleic acids of hnubleidigbidehais defiiadl iddhan 2Be) e thplementasyinsesletoacitsbithe |
nucleic acids as defingd i) nileanehfon Rfkprisif) 3RUCIRIS acie Of atlsaskEBipugleatides capable of

hybridizing under conditions of high stringency with at least one of the CDRs of sequence SEQ ID

Nos. 11 to 13 and 15 toB7ahaicadteihgibeii ndtHEr Asperiotheprasdstsrbentonthsiatetto an

isolated nucleic aggqvgaagqgégg%%ggm@g&i@ghosen from the following nucleic acids: - a nucleic acid,
DNA or RNA, coding for an antib%dﬁ%or one of its functional 32 f_rafments or derivatives, according to
1

the presentinivention ancWETRRIF R rTeiBRI B dguiens] doefitrs B HRE HiRgBYragsh Sresiicaritibody
comprises or haswaspiieheevselbaiedtbrapithe:gtou peansistidgsefibeseSE@NTRSHERN DNeS. 29 to
35and SEQ 1D Nsoesq'uggcgohgxzihg at least 80% identity after optimum alignment with the sequence SEQ
ID No. 50, and 2 complete light chain comprising the amino acid sequence SEQ ID
No. 52, or a sequence having at least 80% identity after optimum alignment with the
20 sequence SEQ ID No. 52.
As another example, the antibody [224G11] [TH7chim] of the invention
comprises a complete heavy chain comprising the amino acid sequence SEQ ID No. 51,
or a sequence having at Jeast 80% identity after optimum alignment with the sequence
SEQ ID No. 51, and a complete light chain comprising the amine acid sequence SEQ
25 1D No. 52, or a sequence having at least 80 % identity after optimum alignment with the
sequence SEQ 1D No. 52.
As another example, the antibody [224G11] [C1] of the invention. cormprises a
complete heavy chain comprising the amino acid sequence SEQ ID No. 88, or a
sequence having at least 80 % identity afier optimum alignment with the sequence SEQ
30 IDNo. 88, and a complete light chain comprising the amino acid sequence SEQ ID No. -
52, or a sequence having at least 80 % identity after optimum alignment with the
sequence SEQ ID No. 52.



5By nucleic acid, nucleic or nucleic acid sequence, polynucleotide, oligonucleotide, polynucleotide
sequence, nucleotide sequence, terms which will be employed indifferently in the present invention, it
is intended to indicate a precise linkage of nucleotides, which are modified or unmodified, allowing a
fragment or a region of a nucleic acid to be defined, containing or not containing unnatural 1
Onucleotides, and being able to correspond just as well to a double-stranded DNA, a single-stranded
DNA as to the transcription products of said DNAs. 2t must also be understood here that the
present invention does not concern the nucleotide sequences in their natural chromosomal
environment, that is to say in the natural state. It.conc es.which have been isolated and/or
e thatis 10 15 o3, Bt ey RECIT TRl A aany o e e i SO B copy, therr
environment havimgnbken iatdeasthear tiatypmoifido: |taisithusidikesvigencte AEEY 10 ihdic&te lere the
isolated nucleic agils pigingd by genaliesseambaaleB MeMeIRS (AL AMAIR Alhosl.oelpor

obtained by che synth . A hybridization under conditions ot high stringency signities that the

20 temperature céhdieiots arbiasniendete ight donalionBrafachesanta suekcawasethatxAByNallow the
maintenance;of the hybridization befweeniwe-fiagmeniseficoamienaiary AR WARHOthe
illustration, conditions of high stringency of the hybridization step for the purposes of defining the
polynucleotide fré@‘iﬂ%‘ﬁt%%%e@ 8 dBove are advantageously the following 25The DNA-DNA or
DNA-RNA hybridizationAs eaétied ounpibvastepsody perybridization at42te:{ass aoupsida: phosphate
buffer (20 mM, pH 7.51) conptaining 5.x SSC é]ﬁix SSC porrespo‘%ds toa . gl %}ELS+ 0] ng M sodium
citrate solution), S8R 8f 1 midE 7P SR dit i Ho e Gt Lﬁ?ﬁ%@é%, 1 Sniardds? 5 % of
dextran sulfate areljilef6fisatman ispe |80l DNA {2)adictua tiwbridiziatiorfon 20 thoursat30 SEQ
temperature dependent.on the size of the.probe (i.e.: 42C, for.a probe size > 100 n ' followed
by 3 washeb of 200t A AR Lo Bt B TG S e R  sec
+ 0.1 % of SDS. Thednst washnis: chrvied oulcd3 #00% (IS8T +2bst opwhsD SifpnBenmimtiethat 60C

for a probe size %éq%gﬂ%@ﬁ@iﬂﬁﬁo-r@? hybridization conditions of high stringency described above for
a polynucleatide of defined size can be adapted by the person skilled in the art for oligonucleotides of

greater or smaller size, 4ol tanalte fehiglsds okl df-al. ¢l ygoinvrsTeel ERmrEISIAg: a
laboratory manuglyApeEdh£Qld BRHNGLHBARAN- the Iﬂ%&n!@ﬁti@ﬁﬂkﬁé@ isgrelatesio aveetof

comprising a nucleic acid acc;ordin%to the present invention. e invention aims especially at

d
cloning andfor exi5EESEEB R WATEREANTAINY Aleictia e 4lisHee s e i g T8V ERE Srvertion.

10The vectors adepning toathieaioyeptian ipraferably copain elemenisowbic B:gllom drBEexpession
and/or the secretisoi‘n of tge tranrsllat %nucletC) 'dae sgg(?erim peﬂn a _eterrtnined Q st ceIItThﬁlv,glctor must
therefore contain a’p?Smo%gﬁ,uglggcﬁa &0t itiation and tefmination of Flﬁsl}léﬁonfga%n\?vnellwals app?ropriate
regions of regulatemefdraideriptisn. i£must be able to be maintained in a stable manner in the host
cell and can 15 optionaIJAy l'h%\é Qlar%%l r si[g alsw ' z&gﬁf}/t I 'og %HQ)% tran; @gd protein.
These different elementssare c?ﬁosgn aﬁlci3 ’opg_mlﬁ?zueﬁ;tt% per_;cpr?6 jk%?e%%r% the art as aﬁunétiaén of the
host cell uséd. TeenBleffebeatie thatleottaTserL dicesitc srdihgemiehecinEatibh Ben B& inserted into
autonomous replication.veetars in aChessahnst. Ml e intaghaliveussiosRilbe Lhasen dinst. 2

OSuch vectors areéﬁrepared by methods currently used by the person skilled in the art, and the

resulting clones c&hMe iitr 8Bt &SRR SN ST5I SPERE SIS RR 4RURR A THEFRBIECE &P DB fection,

electroporation, thermalsheglenot diemical methadsy, idehbie,vasierspaaaerding:imihe nvention are,

for example, vectors of pl migfié: aor viral origin. They are useful for transfolining host cells in order to

clone or to expre§§q§%‘ﬁﬁpg%%gl tid S8quences according to the invention.  The invention likewise

comprises the host cellsAiyamsihitiegabylartaermpiisitg @1EGI0] CTOdibdg thribetinyeotipnises a The

host cell can be chosen, fram prokaryotic or eukaryotic systems, for exam ial cells but likewise
OB ety R R DR A CE RO ) hocidi

S
0. ., 0T
S ble to use |’nsec? cells or

.CO
yeast cells or animal ¢efis, In particutarm ance SE pos
plant cells. sequence having at least 80 % identity after optimurm alignment with the sequence SEQ

1D Ne. 93, and a complete light chain comprising the amino acid sequence SEQ ID No,
52, or a sequence having at least 80% identity after optimum alignment with the

30 sequence SEQ ID No. 52,
As another example, the antibody [224G11] [C9] of the invention comprises a

complete heavy chain comprising the amino acid sequence SEQ ID No. 94, or a



The invention likewise concerns animals, except man, which comprise at least one cell transformed
according to the invention. 34 According to another aspect, a subject of the invention is a process
for production of an antibody, or one of its functional fragments according to the invention,
characterized in that it comprises the following stages: a) culture in a medium and appropriate
culture conditions of a host cell 5according to the invention; and b) the recovery of said antibodies,
or one of their functional fragments, thus produced sta?fing from the culture medium or said cultured
cells. The cells transformed according to the invention can be used in processes for preparation of
recombinant polypeptides according t invention, The processes for 10 preparation of, :
polypeptide acco‘f [ﬁr%nt%e?ﬁaewin ‘él{rﬁ%“??%&r%éoer% ]%gnt” %%P% arat eﬁ%%l‘ﬁ%% ﬁﬁ%eé}ﬁ?p% a vector
and/or a cell transfohnebitbynd veotoplaccozbinhaio tdoennventor; arenthernbslyesicoPasEdNn.the
present inventions Preferaly, Acelliansiormed By 3 egins acntding ia e nuanion s fufiured
under conditions which allow the expression o said polypeptide and said recombinant peptide 15is
recovered.  As¥asnseeRQdid NheSRost cell can be chosen from prokaryotic or eukaryotic systems.
In particular, it is possible, i, fE0tfy-arelealidmeate ewAcPRIng de dhe usfion, delliating
secretion in such a prokaryotic or eukaryotic system. A vector according to the invention carrying such
a sequence can Fereleie IvantagBotRRPBENg (hasedingr aidpretisesenssitelddmisindat proteins,
intended to be segratatIn.SffRct: tharification of thesp daremiioantrroiging ol dnierestyi be

facilitated by the fact that they are present in the supernatant of the cell culture rather than in the
interior of the hodftRifs Jt-igitke Grep st Leble b P spapE tRe Biypaptided scasfing i tHe fvention
by 25 chemical ssmtiaesisséauehca pieparatiogaprooessiidikewise a subjest ofiihednventignithe
person skillga in the art k slgw%&)rgfesses of chemical synthesis, for example the techniques
employing solid pﬁ%ﬁ%%nscf eward et al”; 1984, Solid phase peptide synthesis, Pierce Chem. Company,
Rockford, 111, 2nd ed., 43 984i o taahikgihe sutshod pitiak s0]ipCphas estikyhoandensatigniak fiagments

or by a classical sc%nthlegs in solution. The 30.%0Iy€eptides obt%ined %\{ chg ic swth is and being
or Fse%t?n ' ' ?r?

able to contain corr%lgpongfﬁagvﬂncngfﬁrg? DRIRE SIS HPE k&R 8T 6 | e nvention. 35

The antibodies, oreqnencf taeindum dticn &l fraghmenisadied eptrative 8]igapabi evif: bieingqistain SEQY a
process accordingjq e nyeaiionaLeIaise,camarisedin e Rreseatinvenion, The fyRption also
concerns the antibody of the invention as a medicament. e invention likewise concerns a
pharmaceufi€al céfnpusicmeermprivingsh piwessofattivdptiticipfeen eompournd gunsistinglotizm
antibody, or one of it funcfighabfragments according to the invention, preferably mixed with an
excipient and/or a pharmaceutically acceptable vehicle. Another complementary embodiment of

the invention consists in‘e dBPHEESTEPE 08t et deberiield AEcRAShvfithe dorapiiRso mBiEsSer, as a

combination prodyghfaLsimuianaous, SeRAale AhsearRntialiuse ARRAtsiumarahantigedy, , Most
preferably, said second anti-tumoral antibody could be chosen through anti-IGF-IR, anti-EGFR,

anti-RER2/neu, aiffu7RS PRYan #ReE BY etddeafitnplirs onfiniy stissmsatitithBiaretuBsddknown
by the man skilledpmbesartut is @vigens that dhathediseriasseconthantiadygeffunstiong agments

or derivatives of ove m%ntiogleg ntibodi{e riass L of the itqven jon. . Asa ost.nrte&%ﬂleﬂmantibody,
ani-EGFR antbotlod b SRR UAREEE 15 U e e ey RS RS
sequence SEQ ID No. 52.
As another example, the antibody [224G11] [C2A5-7] of the invention
comprises a complete heavy chain comprising the amino acid sequence SEQ ID No. 98,
25 or a sequence having at least 80 % identity afier optitnum alignment with the sequence
SEQ 1D No."98, and a complete light chain comprising the amino acid sequence SEQ
ID No. 52, or a sequence having at ieast 80 % identity after optimum alignment with the
sequence SEQ ID No. 52. '
As another example, the antibody [224G11} [C5A2-6] of the mvention
30 comprises a complete heavy chain comprising the amino acid sequence SEQ ID No. 99,
or a sequence having at least 80 % identity after optimum alignment with the sequence

SEQ TD No. 99, and a complete light chain comprising the amino acid sequence SEQ



"Simultaneous use" is understood as meaning the administration of the two 20 compounds of the
composition according to the invention in a single and identical phaluiaceutical form. "Separate
use" is understood as meaning the administration, at the same time, of the two compounds of the
composition according to the invention in distinct pharmaceutical forms. 25"Sequential use” is
understood as meaning the successive administration of the two compounds of the composition
according to the invention, each in a distinct pharmaceltitical form. In a general fashion, the
composition according to the invention considerably increases the efficacy of the treatment of cancer.
In other words, t erapeutic effect 3Q of the ﬁti-c-l\@t(;dtf?ntibodies according, to the inventjon is

f

potentiated in an et 8IS HITEr b B TS At A S D AT SR A B AL RAstH eV R 56T
subsequent advasiagadereHQdedNy s2composition according to the invention concerns the possibility

of using 36 lower efficacious dpses of active principle, whi S isks of earance of
secondary effects to be‘%ﬁloﬁagt Br & %%pr%’dJggd?’i‘ﬁ%%%cﬁ%?ﬁﬁef&?é%ﬁh8@%@%‘@%@%&.

In addition, this composition agapkdingetorthehiventigniviaulthabevintheckexpacied Sreyapentic effect to
be atiained more fapidly, <., Ihe.composiionof e iavention can alsg.be charadterized in that
comprises, moreovet, as a combination product for simulfaneous, separate or s%lquentla1 use, a
cytotoxic/cytostaticqugaes. By abtidan £60.thedap ewticpigye nightochioyt otoxipkyigstat caagentsdidit is 10
intended a substagge whish iiergdministered in.a.subiegl, leRtagRreyeals e deyslopment of
cancer in the subje.((g:lt% body. As non limitative e%lamp?e of such agen?g(,pl{ cé%gbes} me%t%%%ylating
agents, anti-metei @S awitibitin srastproesS, Hittic ahibitors, chromatin function inhibitors,
anti-angiogenesis agentg, %ﬁgrwgﬂ@@,n&@nﬁ{@&ﬁgﬁ pzzmkgnzmﬁ@w?éwéf the SHEELAGENS are,
for example, cited in the 2001 edition of VIDAL, on the page devoted to the compounds attached to the
cancerology &nd FRERREESTol\FeERIFH PeTOEEs cotRpdEnS (b sieies mpduitassere S WitH Pelirence to
this document are gitegh hete psReeiRned Grtataxic@gentsiviowspagisanly. dhefolowing agents are

preferred according to the invention. 20 "Alkylating agent” refers to any substance which can cross-link
or alkylate any m3fEtEES preferibl) hubfdic Béidt (EGPISRAJENiHIA™ CRRPERR Hes2B &t didting
agents include niteger-esB@IDsMeh 515 estiaiethaminanghiotasmsbreyl, imetphalee, shietygrate,
pipobromen, prednimustin, disqdic-phosph tramustine; oxazophorins such as
cyclophosphamidaelf%fff}% E%I#rf?e% r%ef%% g%igéigéﬁoi%ggmide or 25 ifosfamide; aziridines or
imine-ethyléries such asithiatetbay teetiylkendhrineobaliefiziing: nlimSole€R suchias carsmastine,
streptozocin, foteg& tm(gr om\ i[ré X I@(J '%Hilf nales,su acﬁ”b% Ifan grgosulf n.ord rgﬁulfan;
triazenes such as da arl%az%ne;%c?]rg pfgt%lur_wf comlglexes%sqg#as 8is-p gﬁnar}\, gig‘l‘lp g%inggrtled
carboplatin. "AntiMeefdBofites statenao kabatadidesst el blidekrttel Rgrs o amelov ignrabotisin Be by

interfering with cettaip,RetiyiigsIyIsualy NN thssiREamPLa.gl aptmatabalitesdngudsq

methotrexate, 5-fluoruracil, fioxuridine, 5-ffuorodeoxyuridin_e, capecitabine, cytarabine, fluciarabine,
cytosine arabinos‘iﬁ@%‘?@%g%ﬁgﬁﬁi@(@%ﬁ?qg@@th?&%ﬁiﬂé%-%, IERTSHS FEss RidsHBsine,
5-azacytiding; geaitaRines tage e aeoxycofDinycin and pentostatin. "Anti-tumor antibiotics"

refer to compounds which may prevent or inhjbit DNA, RNA and/or protein synthesis. Examples of
anti-tumor antibiotics in¢hid&" %%&ﬁﬁ?&?}%d n Pﬁ’gﬂf}ﬁ @&?&déﬂn%ﬁaﬁ%ﬁb‘&%.maﬁw{&m

dactinomycin, mittusagriyein, qlicplety disyunitbany ctianGsibitgoiny sinnandifrecadnaz iREQ Titc3ifhibitors”
prevent not'nal progression of.the cell cycl mitosis. N general, microtupule inhibitors or
Favoides such a6 Jot AT A egt e o DRETE e TG D A RIS S0 s
vinblastine, vincriStitelviNdesirmmdnddpictorathirmbancaisorisapgableafimhisitingawmitosiSEQ 1D
25 No. 38, or a sequence having at least 80% identity after optimum alighment with the
sequence SEQ ID No. 38.

As another example, the antibody [224G11] [1gG2Hz2] of the invention

comprises a complete heavy chain comprising the amino acid sequence SEQ ID No. 36,

| or a sequence having at least 80% identity after optimum alignment with the sequence

30  SEQ ID No. 36 and a complete light chain comprising the amino acid sequence SEQ ID

No. 39, or a sequence having at least 80% identity after optimum alignment with the
sequence SEQ 1D No. 39, | '



"Chromatin function inhibitors" or "topoisomerase inhibitors" refer to substances which inhibit the
nonnal function of chromatin modeling proteins such as topoisomerase | or topoisomerase IL
Examples of chromatin function inhibitors include, for topoisomerase 1, camptothecine and its
derivatives such as topotecan or irinotecan, 15and, for topoisomerase Il, etoposide, etoposide
phosphate and teniposide. "Anti-angiogenesis agent" refers to any drug, compound, substance or
agent which inhibits growth of blood vessels. Exemplai$ anti-angiogenesis agents include, but are by
no means limited to, razoxin, marimastat, batimastat, prinomastat, tanomastat, ilomastat,
CGS-27023A, halofuginon, CCEL-?,, neov sta@ BMS'Z?S%E#”JE?EO |8§ﬁ?§f2[0)fp 01, DMtXAA,
L-651582, squalamine,’%%a%lé’tgﬁﬁ,%@gﬁ 6, %@88@??% eron- |6Iﬁ%1, o7%, iftefedRin-12,
IM862, angiostativapdsetaxionpictd Andive sttagerhpribrnditestrogenicidgenttredciBQ dAdysubstance
which reduces, aniaaqnizes.or,nhibits i agan el estionen, fuamples. of.anfesirpasn gents are
tamoxifen, toremﬁene, ?a?oxﬁene, drotoxifene, iodoxyfene, anastrozo e,%ltrrlozo e, an D5 eXemestane.
"Anti-androgens" 810 dRtidendfcyere agamisto dfdy thainyenbstarctadivhaedidceqremagbRizes or

inhibits the agtiornf 9, 3pd Qiin EXAIRIES O1:AN'kAIIRORAS el iamIdS: SilRTIe:igglutamide
sprironolactone, cyproterone acetate, finasteride and =incline. 30" Immunomodulators” are substances
which stimulate tR&li#RERIREQYStEH. 40. Examples ofimmunomodulators include interferon, interleukin
such as aldesleukine, OGT A3udenieukindiftilexanddinerenieimd, tumorahnesrose faesauch 38 as
tasonermme or others immunomodulators such as lentinan, sizqfiran,,roquinimengédotimod

pegademase, thyTAGBENeC BB SHCIBH % AR ST R BRI B WA B AT 12 NEG more
detail, the man slgH dndhe-adct cautabrefesda Hievmidaualeditedimynibe: Assaciationi-laneaisades
Enseignants de Chimi ergpeutique” a ntitled "Traite de.chimie therapeutique”, v ,
et et 4 oA s el Bt T A e S e s
Can also be mentionéd, as ehemizakdyems of ByroteXit:adents; afidkinaserimhibigresuchitisthfor

example, gefitinib %ugﬁlé%tggt% ﬁy}@%p%ticularly preferred embodiment, said composition as a
combination prodsu according to the invention is characterized in that said cytotoxic agent is coupled

chemically to said antibédy Fertsinutiametas thse antibedordertol fdcilitaléHre] coligiag betwien said

cy-totoxic agent %%ﬁﬁ&gsaﬁéﬁ?ﬁtﬂ)ét@%%@ RHa4Q %@%@%4&4&@%@@%@&&&9@@' 119 1ggraguce
n 0

spacer molecules 15 between the two comgognds  be coupled, such as poly(alkylene) glycols like
polyethylenéYylycdl Ao ersaca M8 adus 28 Sth arStREr et BodHBRE (1 ERR AR dBFvEINES Of said
cytotoxic agents igkgwhish Viguekhayenhean intiocusedfupstipnRsicapable afifersting-yithsaid

antibody according to,the invention. These couplin njques are well known to the person skilled in
the art and wil not e BHARE SBT3 O o BFECUR LSRRI SPF R VERRSH ket

another aspect, teegennyRIEidd Shakdcterized in that one, at least, of said antibodies, or one of their

functional fragments or ﬁ%rig%gi%%rs, IS con;gg %d é/vg{;()% ngﬁe?ﬁmﬁ%% %fi%?lqggegtvglrﬁeggrably,
ibitl least one 25 cell activity o cells expressing

said toxin or said radioctement Is caeﬁggfg of inhibiting at
the c-Met, id @ moneprstsrredmasindeeap bl shprovenditiy theigrowith soquhecpigifetatia. 6f said cell,

especially of totally inaeHVALNG S Geleast sHYLIRLARY S0 SRIGIONIL G AREWSIORRCENR) LaxIN,

especially Pseudomonas exotoxin A. 30The radioelements (or radioisotopes) preferably conjugated to
the antibodies emyHey/Ee Ner tHeativet pyBles HEMb i SHBsRHIR Rt EEERAME T S5318RRE DEtfably
No. 40, or a sequence having at least 80 % identity after optimum alignment with the
sequence SEQ ID No. 40.

25 Other examples of antibodies, or derivatives thereof, according to the invenﬁon
comprises complete heavy chains comprising an amino acid sequence selected in the
group consisting of SEQ ID Nos. 88 to 102 (corresponding nucleotide sequences are
SEQ ID Nos. 103 to 117).

By “functional fragment” of an antibody according to the invention, it is

30  intended to indicate in particular an antibody fragment, such as Fv, scFv (sc for single
chain), Fab, F(ab’),, Fab’, scFv-Fc¢ fragments or diébodies, or any fragment of which

the half-life time would have been increased by chemical modification, such as the



39 iodine131, yttrium96, gold199, palladiumm, copper67, bismuth217 and antimony211. The
radioisotopes which emit beta and alpha rays can likewise be used for the therapy. By toxin or
radioelernent conjugated to at least one antibody, or one of its functional fragments, according to the
invention, it is intended to indicate any means 5 allowing said toxin or said radioelement to bind to said
at least one antibody, especially by covalent coupling between the two compounds, with or without
introduction of a linking molecule. Among the agerﬁ? allowing binding in a chemical (covalent),
electrostatic or noncovalent manner of all or part of the components of the conjugate, mention may 10

particularly be made. of be ' © rbadjimi nd mar ticularly ED e
ethy1-343-dimetﬁly ggir%?noégf&%y&%%ﬁm@ e&ﬁ]ygﬁ)%h%%?d%ﬁyg%}j%%%id%{%ﬁ?&i(ggpiégrﬁé%g% oic acid
(DTNB), N-succiririniit 8l degryricalbdtdte (BT it bridignBEg eried haliRg oné dr Hike
phenylazide groﬁﬁ@%@@ﬂ&%éﬁ%%ﬁ!ﬂﬁ,@%ﬁ iﬁ@%ﬁ(&%&kﬁya liposome, said frgg;rienis

N4-4-(azidosalicylamino)buty1]-3 "-pyridyldithio)-propionamide (APDP), 1 5N-succinimi
3-(2-pyridy|dithiom&wdféswmr%the-wg@mﬁlﬁE%%ﬁéumwﬁ 1D NegotHesférth’éP coupling,
especially fok theragigrigmentss R rRASIsIdNthecas ohahifunctionaliiosr chalatorneneihese
chelates, it is possible to mention the chelates derived from EDTA 2 0 (ethylenediaminetetraacetic
acid) or from DTPXROREHY RTBHRAHINETENRAAEART HEAPWhiTubEhén g%i?@@ﬁéd%hﬁ?nﬁi’ing
metals, especially4aitigactivespeiaisioanrddimms neptoiting Hbushvid] BA, anddisseesivativepean be
substituted by dif{grent. rou %hon_llﬁetcarbon chain in order to increase the stability and the rigidity of
the ligand-metal co?ﬁlﬁ?ex ¥I2rejga?e %t at. (1977); Brechbiel et al. (1991); Gansow (1991); 25US

patent 4,831,175). Ruefexdniyple dictinydemet!i drgnepentadc éticcaniti{riP#) wiltl ismtdenvatives,

which have‘; een_wi sed in iCl .In bioloqy.far a lopg time.either in their free form, or in
e o o o e G O O B B o tes
with metallic ionsdsriaads E@mgmmwmh @ﬁpﬁoﬁ@fﬁsi@ﬁﬂﬁerm soticaostietintéreistisgeh as
antibodies for theﬁ%@%%tﬁémm%%%%%@ﬁdﬁ%ﬁﬂ&‘?@nﬁhﬂ’ﬂf%’y('}ﬂ'ﬁ?&%@é@leﬁt984;

Gansow et at., 1990). 40 Likewise preferably, said at least one antibody férming said conjugate

according to the iPRRShIRH IVCHBESeRTFO BT HETGR CHEHYT gt Ha s dhaiyp fiberraghaditEoamputated

of their Fc compopgRhsHch asthasar\wiaamgats..o theASEEadIMEtianesh i S.preterred:
embodiment of the invention, said 5cytotoxic/cytostatic agent or said toxin and/or a radioelement is

coupled chemicaf§15 8T 25T BRE Bt BRAHS oPERI*Eohtp dsttion 18F simitaneclt$d® The

present inventionceasapiisesathin ¢l esdsibecheospasiton s amtivedicanme Rhithe: fyaserhiavention
moreover comprises the,u f.the.composition ording to the.invention for t reparation of a
medicament. 10In anotﬁperﬁaggagbé%t, eéeinvgﬁtt’i%tﬁagce[%’l Wi tﬁvéﬂ ugg (ﬁagﬁl é%tﬁb%%%? Ors%%‘é (%% ?is
functional fragmefitsbor d&Evativels;-Endyoe of dicbmipesitivnlegabrelie desdtibedniosphei fegpafation of
a medicament intgpded tq inkibit the growth and/ar the proliferation of t cell 10they. aspect of
the invention cons@ts@% the use %t%an a?r\lqll%%% , or%ne oe its 5 fﬁgg?oﬁ%#?r%%me%%g% ctg)]r rg%k?\%??/es
and/or of a 8é8mpesihefinesidelstrbay @biove Bethdrasaaboses wrlsiccherofar dieslsrs garamioncof a

medicament intenged Jorthepraxention acierde %%E"‘E?é%%&cfiﬁ%}ﬁﬁfn, mti%%sﬁa%mi%?%@ the

present invention a method intended to inhibit the growth and/or the proliferation of tumor cells in a
patient Comprisin&lﬂ?@tﬁ’d‘nqﬁli@ﬁé%i’%ned starting from antibodies such as described above by methods

such as digestion by enzymes, such as pepsin or papain and/or by cleavage of the

disulfide bridges by chemical reduction. In another manner, the antibody fragments
25 comprised in the present invention can be obtained by techniqués of genetic
recombination likewise well known to the person skilled in the art or else by peptide
synthesis by means of, for example, automatic peptide synthesizers such as those
supplied by the company Applied Biosystems, etc.
By “divalent fragment”, it must be understood any antibody fragments
30 comprising two arms and, more particularly, F(ab’), fragments. |
By “dertvatives” of an antibody according to the invention, it is meant a binding

protein comprising a protein scaffold and at least on of the CDRs selecied from the



2 0 to a patient in need thereof of an antibody, or one of its functional fragments or derivatives
according to the invention, an antibody produced by an hybridoma according to the invention or a
composition according to the invention. The present invention further comprises a method for the
prevention or the treatment of cancer in a patient in need thereof, comprising the administration to the
25 patient of an antibody, or one of its functional fragments or derivatives according to the invention,
an antibody produced by an hybridoma according to thélinvention or a composition according to the
invention. In a particular preferred aspect, said cancer is a cancer chosen from prostate cancer,
osteosarcomas, lung.cancer, breast cancer, endometrial.cancer, glioblastoma or 30 colon capcer.

As explained before: élgln & %gﬂ{gé% 8?%% ?nf\x/lg%(j%ﬁ |s‘?3) el t%aé%?ggt?ﬁsgﬂ} SPRRORGS S5 &t and
independent Met-kntivation telated chitersn 4ife art Ehé imiléritiodedoriet anothat agpeity, in the
encompasses a n}gﬁé‘gqn%{%%&%&ggﬁgnosis of illnesses induced by an overexpression or an
underexpression of t -Met receptor starting from a biological sample in which the abnoimal

presence of c-Met recepté¥ ispatipéaisdthsaiet iathod beiny thiracienzdtkipms brobmriprises a step
wherein said 5 biglegigal.samprle.ixcomiactethwith,an aatinody.0f e inventionLbeing possiple for -

said antibody to be, if necessary, labeled. Preferably, said illnesses connected with an abhormal
presence of c-MePTREEpFOFIRIEHE dideHENS Metkbghnvitt b garnsefsPR has Dapn graBedyootisne of its

functional fragmeptsssane 9{@5@@&@5@&@53&9{,&;&%@5@%&%@9@%&( of a labelled antibody
SO as to obtain a detectable and/or quantifiable s:ggal. The antibodies labelled according to the

invention or their functio gFfr%fgﬁ%‘?ff’lsﬂ iNIHERE o MERE RIS ahtibD e CaHRIE T GHBES Nfudtes which
can be conjugatedh-far:exanaples witsenzy oesspoicas pefavidaseiakaline phosphataseaffold

beta-D-galactosidase, .15 glucose oxyda lucose amylase, carbonic.anhydrase,
acetylcholin]géterarggf %%eisgyl[r%ee?rr%igﬁ%éa e é)}%r(gvg%%n%%%r @rnﬁfﬁc%i%%-ﬁﬁ&%léﬁge ehy&Sydisse or by
a m_oleculf:j sucrr: a@@i‘gﬂgl.ifdigdkpagém‘nmhﬁamﬁmmmﬁgwpidm@iﬂm@smr?g .t&bp&;iean bg Iikewis‘eII
conjugated to the anti s ar.to their fupcti gments a ing to the in on and especially
include fluorescein andoi?sh%g?%\r}a%é%sd, u%%ogﬁ%kng‘gg :ﬁ%&g%mslﬁ%gﬁhcf i 500281 cfg#\%llgv%%,wé}g%aGFP for
"Green FIuoree‘,(_:e}r%iiﬁilﬁ_@:ﬁ@ﬁi@’é‘(ﬁ!&hﬁ%ﬁiﬂai Gembdiferarieebrotitveuchubbhjugales, Heramtitiouiesofithe
invention or their ﬁ%‘Q&I&%ﬁﬁé@,gﬂ]ﬁ@%’%i@%cﬁ%ﬁ’éﬁ@@z{ﬁg1st§£6§1@%@% é}_ok {?#ta%%?@t%?% glgllgd in the
els y

art. They can be coupled to the enzymes or to the fluorescent la irectly or e Intermediary of a
spacer groupor of kit Yriah Rertens B ptRidéryHE)like glutaraldehyde, 25

ethylenediaminetetraacetic agigddEhlodidigtbylengtHaminepentaacetic acid (DPTA), or in the
presence of coupling agents such as those mentigned ab%ve for the therafgglutic, conjugates. The

s
conjugates containing labeld S filicTEeLEM Fpe etin Be Brdpardt By HEscttimaions idottittidanate.

Other conjugates eauiikevsis &inklud éochemallninesaani-dpbels stk gs luminol 30and the
dioxetanes, bio-luminescent lapels such as luciferase and luciferin, or else radioactive labels such as
iodinem, iodinel25, iodine'z%r?lodglnew, bromine”, 42 rutheniumt3, rutheniumi5, mercurym,
mercury2032 fhenium99m, rheritmiydovwriegimoiestandilatiofnz] teddifioanions, telluriumi'm, te |
lurium125m, thulium® 65, thuliy %Zo&ﬁ%“‘ﬂ%?r@% m&orﬁm%? yttrium199, iodine131. The methods

ng f '

known to the person skilled in the art existing for cou ing the therapeutic radioisotopes to the
antibodies either directlyS8¢kiar deehatafing #gefesbeh whpn TimigmpAsmemticnsttebo Ferdhde used

for the radioelementsiislyean be wserkinidiaanauf-hiniienis psaitledo mentioniaheling wit
Na[l123] by the chloramine T method [Hunter W.M. and Greenwood F.C. %1962 ature 194:495] or

else with technetitfNgBH by RSN AIGGEBT CHeeKioft-el alP [Uississien 28042 47960167 dftacked via
DTPA as deseribeddayitinatewieiv{WSHatenickihdB%9 30 hylochbiiss piae-antibegdy-Ql,afunciional

fragment or derivative ther_eof,if?g:cordigg o the invention can be employed in a process for the
detection and/or tRE RISRTRCHHD ABTAR RISPEYLFEELIBh GROFIh TR rd R tstich, préfstati) an
overexpression, ofdhe c-flet tdcptot oG iotogical:seniiile, abpsacterizeddin et it egrpprises the
following steps: 1 e contacting of the biological sample with an antibody, or a functional fragment
or derivative therjf#gg?%)% %%8 o %%aﬁn'vention; and b) the demonstration of the c-Met/antibody
complex possibly foluiedt! couithagpattivataiosnibeiméhicthetartibodytosina fsrttion&bfragmeat or
derivative thegeofaeeaiing.1e e oL SAL RS BRI T ARIG%CSP {OL G A8HRcIR0a.
synthase (PIN).

As non limitative example of such hybrid constructions, it can be mentioned the



20 and/or the quantification of the c-Met receptor in a biological sample, for the monitoring of the
efficacy of a prophylactic and/or therapeutic treatment of e-Met-dependent cancer, More generally, the
antibody or a functional fragment or derivative thereof, according to the invention can be
advantageously employed in any situation where the 25expression of the c-Met- receptor must be
observed in a qualitative and/or quantitative manner. Preferably, the biological sample is formed by
a biological fluid, such as serum, whole blood, cells, a #issue sample or biopsies of human origin.

Any procedure or conventional test can be employed in order to carry out such a 30detection and/or
dosage. Said test can.be a.competition or. sandwich test, or any test known to the person skilled in the
art dependent on%%&é’ﬁn%igﬁeo@#ﬁ}nmﬁg\@b O GG A GBR R De. FolidRingihe
applications accouditgdp theo 43dnv2ritiorxtoesanisbpdyromha RiNCtiohalfegmeptpedprEvative thereof
can be immobilized. or lahkelled. This immobilization can,be carried out gn numerous orts known to
the person skille§ ?r%at %%gbriﬁ %uﬁ%gléo%ﬁrbf)%?%ncgéﬁnmeasrstgg%ﬁyﬁ%ﬁ%%ngtgﬁjaogg, %ﬁ/gﬁééﬁglﬂgropylene,
polyethylene, dext#ah, MAcrorihataralsorbmodifietobiis: SHfese SUbpiBReHA te sithersoluble or

nsoluble. By ueatexamale piGiased dualion bings i iR IMyoRnR el processes

according to the ELISA que, by immuriofluorescence, or radio-immunoassay (R chnique or
equivalent. Thus, the préséRPHsvEstiBarkewee pofmpriselirld kit evrsprisenossdaly foEDBsAarrying

out a method of diagnasisRkilnessasRIUcedRY-AR PYRIRMIESSIAROL AR UNGSrexRiessionof the

c-Met receptor or for carrying out a process for the detection and/or the quantification of an
overexpression of"6F SR &b ARG SIBRID SRR alisErE AR iFEbiBtoRSRRY Shribleaisrrarably an
overexpression ofigid beiagProbvenatatierreskinaiat saiddtar seticomprises thadatiawingglements:

1 5a) an antihody, or a function ment or derivative thereof, according to the invention b)
optionally, t?ﬁ@ reé‘i‘ﬁ%ﬁ?glfoqfﬁ% %ﬁrﬁﬁ}o SFEREEHi b TSR B B gt feeiion:

- ¢) optionally, the reseh(8BH enihgHfBHeten So&hoe Hfes-Vt/antibody 2 Ocomplexes produced by
the immunological reacg&%n.n evi egéjﬂbjg*%geof}gggl iPe\éear}tiontif. Iikte¥vise the useFﬁl‘ an %%%%éor a
composition according {0 the TNvention Tor the preparation of a Medicamantintendad o the Specific
‘targeting of a biokgfestipattivesidonpduted io tellgeseprepsitfiicaiaverexpressing the c-Met receptor.
25lt is intended here by i ' | Npo indi [0 und .capable of .
modulating, especially ﬁgﬁ%ﬁ%gy fgﬁig%tciévi y%’nﬁp{%%%u%r trﬁigll}%gr%\l;\??ﬁ%ﬁ?glﬁ rr5r1cs)(ll| etreatir(l)lﬁc,fe1C
transcriptior dr géfié-Fhiameded I thelsi ijskpesmtremhtreriodievsna sodeidncidvo diagnostic reagent

comprising an antibody AGCoiding 16 NS INERIERAOLAHHRGHFBAR HABEN: A der RS dhgrgof, 30
preferably Iabelleg, especially radiglabelled, and its use in medical imaging, in particular for the
detection of cancBPEBRHESIAF Wit {RY HERrRg o IBF iREBURPexpression by a cell of the c-Met

receptor. 44 b) a nucleic acid sequence comprising the sequences SEQ ID No. 11, SEQ ID
No. 12, SEQ ID Ne. 13 and the sequences SEQ ID No. 15, SEQ ID No. 16 and SEQ ID
20 No.17; |
c) a nucleic acid sequence comprising the sequences SEQ ID No. 14 and SEQ
ID No. 18, 19 or 20;
d) the corresponding RNA nucleic acids of the nucleic acids as defined in b) or
c _
25 ¢) the complementary nucleic acids of the nucleic acids as defined in a), b) and
¢}, and
) a nucleic acid of at ieast 18 nucleotides capable of hybridizing under
conditions of high stringency with at least one of the CDRs of séquenoe SEQ ID Nos.
114013 and 1510 17. '
30 According to still another aspect, the present invention relates to an isolated
nucleic écid, characterized in that it is chosen from the following nucleic acids: |

- a nucleic acid, DNA or RNA, coding for an antibody, or one of its functional



The invention likewise relates to a composition as a combination product or to an anti-c-Met/toxin
conjugate or radioelement, according to the invention, as a medicament. Preferably, said
composition as a combination product or said conjugate 5according to the invention will be mixed with
an excipient and/or a phalmaceutically acceptable vehicle. In the present description,
phaimaceutically acceptable: vehicle is intended to indicate a compound or a combination of
compounds entering into a pharmaceutical compositiof2not provoking secondary reactions and which
allows, for example, 10 facilitation of the administration of the active compound(s), an increase in its
lifespan and/or inﬁi;[ls egxi%l%i i&;éh%b.%dya%@ [ cretasgqin its solubilit tin solytio or.ela%ian iﬁgprovement
in its conservation. These p armaceu |tafly f’;lé%%p?a & Vehicled a8 WaIPRA WISt Wik ‘é&apted by
the person skilleddgutmecartdama functiohiog¢hegiatusé sand efithedyn edemiedminiatratiesyodiire active
compound(s) ch ably, these compounds will be g@i istere the s [GLoute, in
particular by the%r?gegs/eén%%ﬁﬁ%%%%Eﬁiﬁ%%?grﬁﬁggﬁgﬁi Fr%cr;g%%o aﬁrﬁ?ﬁ'&%%?gflﬁ%%%étaneous
route, or by the oMgisrddt®. ¥A-a more preferred manner, the composition comprising the antibodies
according todhe inventigy will,beiadministergd sevesal tmgs;,in a.seavenial manngr, ¢ §hhglr modes

of administration, dosages and optimum pharmaceutical forms can be determined accordinggfo the

criteria generally GiReM A6 e RMTIHIRRIdS 1At SRR fe rRUSIY BeafeiBsReml dBtRY tetachatidhsuch as,

for example, the aggievdhadaosy-weight ofhtha-natient theseriousngss plihis/hesarneralcqudition, the
tolerance to the g.e tment and the secondary effects noted. 250ther characteristics and advantages of

the invention ap f the BRSSOl Pt e BedBEb S AL G AlEa g TFREMGDTSS therein:
Figure 1: Effect akittalewdni LgfsikiMalbsi frombmaufieal)debtmam@riginmn dRinats cueiniegeptor

phosphorylation on A549 cells Figures 2A and 2B: Effect of murine and humanized.2 Mabs
Droduced ot S0aEIRARTIC Ko RS S8 MR alotSr FRb Ao B CH R4 KB Figure
2A: agonist effectioglewsiataded percaritage varsupiivaxindlstinitationdfe-Met phosphorylation by

HGF [100 ng/m1]. 45 Hg ! i C ed as percentage, of inhibition of the
maximal stimulation of chﬁ%éﬁg{%g‘ég%%%oﬁ g?}%h%gﬁlgé Pf:ge/S r%’% .imenh?gg%ofessnghogﬁae%&e _
Comparison betvieelsetidrineroass WMabeantramdtonoueid Mabswoenhitiat vdrcas éngineered

hinge regions, 0%&%&%@@%&1@%@&9&@?%@3 %%%%@H%cﬁ.@éﬁ%&ﬁsﬁ%%{ﬁé&eﬁﬁﬁs‘@r'cu'ated

as percentage versus maximal stimulation of c-Met phosphorylation by HGF [ ng/m1]. Figure 3B:

antagonist effect B diEERF A P Rt geSIShHIBRISH Jrtiedifeskim dPstrmmatio Poiemethelr

phosphorylation RyiHefmkkR0:nein HedORiguiasdAiand AB4GeMRatisanLehuas i MHENe 224011
Mab and chimeri¢c gnd h#lma ized é24011 Mabs.(ﬁ a human IgQ2/kappa isotype, on c-Met
Rt S I 4%

roduced as
receptor phosphdRASAGER REAL @i "Eshie :%@H@t%ﬁgﬁe&ﬁéﬁaﬁk&%‘ﬁb}’&éﬁ?&% f&rsus
maximal stimulatisarople; Mehahosihoerytationdyy Kiem{d0eyngisnk]. 1 SFigure 4B: antagonist effect

calculated as percentage of i hichiti n of the maximal stimulatjon of c-Met phospharylation by HGF
[100 ng/m11. Figure‘g g&?’%rﬁ @%? o%%earrigg%@gé?\z}vseeon%anahﬁ%eS%E%MggnﬁF%cﬁig efitand

humanized 2240 1dmvtabisisrosiutitobrasranieng iee gt dindjémmstantlddFighdikhappasotha-Met receptor
phosphorylation gRAPAR eliSitenance of the hybridization between two fragments of complementary
DNA. By way of illustration, conditions of high stringency of the hybridization step for
the purposes of defining the polynucleotide fragments described above are
advantageously the following.
25 The DNA-DNA or DNA-RNA hybridization is carried out in two steps: (1)
prehybridization at 42°C for 3 hours in phosphate buffer (20 mM, pH 7.5) containing 5
x SS8C (1 x SSC corresponds to a 0.15 M NaCl + 0.015 M sodium citrate solution),
50 % of formamide, 7 % of sodium dodecyl sulfate (SDS), 10 x Denhardt’s, 5 % of
dextran sulfate and 1 % of salmon sperm DNA; (2) actual hybridization for 20 hours at
30  a temperature dependent on the size of the probe (i.e.: 42°C, for a probe size > 100
nucleotides) followed by 2 washes of 20 minutes at 20°C in 2 x SSC + 2% of SDS, 1
wash of 20 minutes at 20°C in 0.1 x SSC + 0.1 % of SDS. The last wash is carried out



20Figure 5A: agonist effect calculated as percentage versus maximal stimulation of c-Met
phosphorylation by HGF [100 ng/m1]. Figure 5B: antagonist effect calculated as percentage of
inhibition of he maximal stimulation of c-Met phosphorylation by HGF [100 ng/m1]. Figures 6A
and 6B, Figures 7A and 7B, Figures 8A and 8B, Figures 9A and 9B, 25 Figures 10A and 10B: BRET
models with Figures A: c-Met dimerization model; and Figures B: c-Met activation model. Figure 11:
c-Met recognition by chimeric and humanized 224011 $8rms. Figure 12: Effect of murine and chimeric
antibodies on HGF-induced proliferation of NCI-H441 cells in vitro. NCI-H441 cells were plated in
serum-free 30mediym. 24 hours after plating m224G11 an%;g24011]chim were added either in

" absence or in préSehté gﬁﬂéIQ:lB(&BQ%?t%é%é Wdrgtter QehsiraduoRireehd Sioms enissin

absenlce le or in mwﬂwﬂ%ﬁgt&mugaegm&gegi@%ﬂ&%d%@%ﬁg% ﬁ(ﬁﬁg&@ébiﬁr%t}é@g
control. Figur :Ién viva coq;ogar'son of myrine and | iL limeric 224011 Mabs on the NCI-H441
PSRN 55

xenogyaft model. Eigtre§ 44 8n ; tRE TG 4B 13N Bh @ HEREGE B Rfmeric
and humanized versignsof:thiscantibpey-anikGh-ind weetipgolifed atibroof MGI-H 9 ceilg dauitro.

NCI-H441 ceéls were: atdel%n g{%rum-freelrae iﬁm Twenty four hours after plating antibody to be
tested were addecg gllt%éér in absence of in 'pr%%er?&:g%gﬁ] . nﬁ%%ﬁr I (Figure 14A), the murine

m224G11, chimeric |gGIhpRsertiptchirer isameiricade 4gGx R0 2l nf2R404:4d fde@tiif224011]
[11z3] 10 versioqﬁe\%gﬂrgﬁh%ﬁ&panel (Figure 14B), the murine m224011 and various chimeric
IgG1 font's ([2240111 chim, [224011] [MB ChimF]é’ﬂhZMOll] [MUP9H chim], [224011] [MMCH chim],
- [224011] [TH7 chimp wef piESBHESd ABISCROBPFHWE idtickorinBeandits shateassinith testieraloméckither in

absence e or in pses@nce Rl Aeidfineal@GrdiNes introdueedas a negative control for agonist
activity. The m5D5 was 1 5used as a dose-dependent full agonist control. Figure 15: Effect of the

marine 224611 Mab and ¥t VE¥SEMFHBEIRIRG FUSTLIN: scleriibroprinisianaps dyhist FOR-induced

proliferation of N@eHddpkoaela inndie. ;NEIskddlosells wererplaRein seclugificasmedivg. Fwenty four
hours after platin% %ntibod ﬁ%{;‘?"[ﬁ d were added either in absence or in presence of HOE. The 20
chim,

murine m224011 - [2240% PEPFEPPEAINTT Y6 B S RI BN S0P 7 Hal],
- [224011] [TH7 Hz8}) weninpresentediaBiatkarrewsvicitieatepheopelts platedsvish celisiatonesgither in
absenceeorinp Jt of HGE..A murine 1gG1 was jntroduced as a negative control for agonist
activity. The mSD%%\}ﬁ.\%%ﬁﬁls&gd {égl g%g%é?c%e%e%ne(?gﬁ{l ?ﬁﬁ%dggln?s% acggﬁtlrnoal% |g%?eh(i%:cferili\_%lfgcan
comparisonléf meithesdhirhercpantrantegiziovdio g ifabbeosetheiNGH At anshhografbrindel.

Figure 17A: agonigl.effegtcaleWalad as.ReraeiAYsVELaHs JnAsimAL 2%@@&@{@&@?&&- 1€t a5 a
phosphorylation by HGF [100 ng/m1]. Figure 17B: antagonist effect calculated as percentage of

inhibition of the 36MEHamal &tarissh Bl MetBlcdbrdrihamstBidOE 0T gradmgirehes: BRET

models with c-Mehagiivsiompodalk-kigue LidabeshotpreARhlandh 2246 HhRmcMetfegradation

on A549 . ) :
mntegrative vectors of the chosen host.

20 Such vectors are prepared by methods currently used by the person skilled in the
art, and the resulting clones can be introduced into an appropriate host by standard
methods, such as lipofection, electroporation, thermal shock, or chemical methods.

The vectors according to the invention are, for example, vectors of plasmidic or
viral origin. They are useful for transforming host cells in order to clone or to express

25  the nucleotide sequences according to the invention. |

The invention likewise comprises the host cells transformed by or comprising a
vector according to the invention.

The host cell can be chosen from prokaryotic or eukaryotic systems, for example
bacterial cells but likewise yeast cells or animal cells, in particular mammalian cells. It

30  is likewise possible to use insect celis or plant cells.

The invention likewise concerns animals, except man, which comprise at least

one cell transformed according fo the invention.



47 cells. A) Mean of 4 independent experiments +/- s.e.m. B) Western blot image representative of the
4 independent experiments performed. Figure 20: Effect of m224011 and h224G11 on c-Met
degradation on NCI-H441 cells. A) Mean of 4 independent experiments +/- s.e.m. B) Western blot
image 5 representative of the 4 independent exp.siments performed. Figure 21: Set up of an EL1SA to
evaluate c-Met shedding. Figure 22: In vitro evaluation of c-Met shedding on NC1-H441 cells
treated for 5 days with m224011. migGl is an irrelevanBéntibody used as an isotype control. Figure 23:
In vitro evaluation of c-Met shedding on amplified Hs746T, MKN45 10and EBC-1 cell lines treated for

5 days with m224011. mAgGl is an wrele&ant antlbo?%/tr%l ed as an isotype control. PMA is a shedding

inducer used as a positivecc?(licrl]]"flr%l, 0 an8diFe BRI SEiugtidREoF I RABP RN BiRECS N HA41
and amplified Hs pd&icivi NdanandieBE d celt bfies freetied ddt &ralays witlhding 4GAd idvagiad, is an
irrelevant antibod s an isotype control. PMA.is a shedding inducer used as a 1 5positive
control. Figure %E%%%tge ﬁ“glfh?ﬁﬁr%sﬁ;%%WBEBRSo%‘iafﬁgﬁ%F %55%8‘11 on Hs746T cell line. Figure 26:
Study of intrinsic phosphorytatfors of:h2248litnoredCapptariaceltiiercAyqidaspisoo L4 Sasandl B)
Western analysis, Eiguite 24 wRiudyaf ptringic phosphorylation of h224G11 on FIs578T cell line. 2 0A)
phospho-ELISA and B) Western analysis. Figure 28: Study of intrinsic phosphorylation of h224G11
on NCI-H125 cell line. AY pHB&prEEYSK stid BYtippsitarnrapesyefisheir fmgtinad gragtoetysottingrinsic

phosphorylation gfih@240 307868 8!l @if-nhesahaELISARRI BNV estern analysis. 25Figure 30:
Study of intrinsic phosphorylation of h224G11 on MDA-MB-231 cell line. A) phospho-ELISA and B)

Western analysis.  Figtré%34: RO BIh 5S¢ BRI phe ARETbI B AR PEe B LR Pogesss it A)
phospho-ELISA agepglaiesieracanilysis, figeddssSikdydaldniinsicbasphoryiationidaaz4Gll on
EiIrI;WEC c_e% 30;%4{% 5:’?%(I:ré %né/o?é: m a{ai) on ﬁg%fhée val”%? type murine 224011 antib?dytwith a,chimeric
ge-engineere - t T4 K JRTERTbJBI. BRI A
induction by h224@ttacnraeth ik SRd6 ThentiflbiH 44 eceiis ad® b IC ttbelad iBsTAb Ty(A) oschNEl-HA41
Human NK oo St et o T oane b L A Sted AP0 S5 o Sl Vel by 18 was.
counted. The resditsferedplotted! dsprconthge ofvysiy againsughe ditettontdarges celtiatiombir for 5non
loaded cells. ~ gonditions which aliow the ekpression of said polypeptide and said recombinant peptide
15 s recovered. |
As has been said, the host cell can be chosen from prokaryotic or eukaryotic
systems. In particular, it is possible to identify nucleotide sequences according to the
invention, facilitating secretion in such a prokaryotic or eukaryotic system. A vector
according to the invention' carrying such a sequence can therefore advantageously be
20 used for the production of recombinant proteins, intended to be secreted. In effect; the
purification of these recombinant proteins of interest will be facilitated by the fact that
they are present in the supemnatant of the cell culture rather than in the interior of the
host cells.
It i likewise possibie to prepare the polypeptides according to the invention by
25 chemical synthesis. Such a preparation process is likewise a subject of the invention,
The person skilled in the art knows the processes of chemical synthesis, for example the
techniques employing solid phases [Steward et al., 1984, Soiid. phase peptide s;}nthesis,
Pierce Chem. Company, Rockford, 111, 2nd ed., (1984)] or techniques using partial
solid phases, by condensation of fragments or by a classical synthesis in solution. The
30 polypeptides obtained by chemical synthesis and being able to contain corresponding

unnatural amino acids are likewise comprised in the invention.



Figure 35: h224011 staining in tumor xenograft which expressed various level of c-Met (A: Hs746T
amplified cell line for c-Met, B: NCI-H441 high level of c-Met expression and C: MCF-7 low level of
c-Met). 10Example 1: Generation of antibodies against c-Met To generate anti-c-Met antibodies 8
weeks old BALB/c mice were immunized either 3 to 5 times subcutaneously with a CHO transfected
cell line that express c-Met on its plasma membrane (20x106 cells/dose/mouse) or 2 to 3 times with a
c-Met extracellular domain fusion protein (10-15 ug/do’s%/mouse) (R&D Systems, Catalog # 15 358MT)
or fragments of this recombinant protein mixed with complete Freund adjuvant for the first
immunization and incomplete, Ereund adjuva r.the fallowing ones. Mix rotocols, i igh mice
received both CHO-cMé %eaﬁg%%%e?égér%%?n%{%lrroﬁ%%%{g#egg'%%eg[esr%ﬂi %nglé%%%ﬁée&ggggéefore cell
fusion, mice weré&opsigaiigs. by avpwitstheawdombintst iprominronfrdtieehstscahemseplachs of mice
were collected aréqefg@g&;&agn_SPZ/O-AgM mycloma cells (ATCC) and subjected to HAT selection.
Four fusions were performed. In general, for the preparation of monoclonal antibodies or their
functional fragments, eSpecrIpisimIlitrewsHEA e KpE8ditd ter renePte TetHnTRRIBS WA are
described in particular imthe,manya| intibodisstHaslonansbang: Antibedies: fkaberatey Manual,
Cold Spring Harbor Laboratory, Cold Spring Harbor NY, pp. 726, 25 1988) or to the technique of
preparation of hyBAHSME teRERGRY By REABML FANERS PRI S Aomia 8 1t ggional
Obtained hybridofaswereiniially sereppagheytioh) SAcantie enMed regemiinasirateindancthen by
FACS analysis on A549 NSCI|.C, BxPﬁg pancreatic, and U87-MG glioblastoma cell lines to be sure
that the produced XTHBGHEEMIFEERE %Y?%bclaﬁ'so recognize the native receptor on tumor cells.
Positive reactors on thesad?hte stempéraanaplitathodiamsd @it i setnoibhydordiom as avasipestvered,
purified and screened for its ability to inhihit in vitro cell proliferation in the BxPC3 & l. A For
that purposb 50 GO0 BAPE AT Harep IS (LG Ty A S R armine,
without SVF. 24 houndtaitenspatiagiartisqdissidbuse msted-wmedddebodya final concentration ranging
from 0.0097 to 40 pa/m{,6Q mitrheare adition.of J00.08(ph ABEIGE Afie 1} days.Cafinyigre pulsed

with 0.5 pri of 5 [3H]thymidinie for 16 hours. The magnitude of [3H]thymidine incorporated into
trichloroacetic acitMinKefuble DNEWS GoEritHBa/ B CERtRatiR COBHRn IR e8tie dirs rer
expressed as raw, daiaig sealhayaluataThe 0 iHRsIG %dg%%ﬂgrpﬁgﬁ&@tﬁaﬁ@ Mah.iJ benaantiheodies

inhibiting at Least 50% cell proliferation were evaluated for their 10 activity on c-Met dimerizafion and
activation BRET &raRfsisditfran<tathod e alsiqinalecapnsmscti Ay WaE Gt ah#RRY BYREARring the
Gabl signalling melgieuleesae Hatinaefi-on-agtidated c-Met. For that purpose, CHO stable cell Lines
expressing C-Met-Rluc gr C-Met-Rluc and C-Met-K1100A-YEP for c-Met dimerization gr C-Met-Rtuc
and a mutated foini of G%%ﬁﬁg%&’ﬁﬁg@éﬁg T\L%IP()&%’II?&%%?&@?@@:%%fif@éﬁﬁiga% @y&rfor
c-Met activation weeengeneratetho@ell8 Ygierdistrbuted in white 96 well microplates in
DMEM-F12/FBS 5 % culture medium one or 1 vs,before BRET.experiments; Cell irst
cultured at 37C with CO gr%{%ﬁl ‘order 16 a’IFoblv% gg %g?t%c Smﬁé%atwgghigepﬁa%%gf .S,d \?\%r(lelfsti\geeentc%s’%tarved
with 200 ul BMEMwidovisroiiyHte Ienmpoeliiesy gsrordiogHe dxpériertinn DMENingksashnidgoairand cells
quickly washed with RB&..Gglls were incubated in PBS in the presence or absence of antibodies to
be tested or reference compounds, 10 mm at 37C prior to the addition of coelenterazine with or
without HGF in a final vORAME®E B6 Dl UAHEHRRASINETEE HIPRERIG HvRRed Aseme|iiRe &hission
acquisition at 485;pm @rd 3B avasitiatedpsiRg:the Mibrasd uminemeieniBertioldttsivave
length/well repeated 15 times). 25BRET ratio has been defined previously [Angers et al., Proc. Natl,
Acad. Sci. USA, 20007 err4584598%50)] as: [(emission at 530 nm) - (emission at 485 nm) X cq (emission
at 485 nm), where Cf cormgpantls te-(emissienabd30 neahigmissivtealid8aditinifestellsiakpressing
Rluc fusion protein alone in th ag]%%x erimental conditions. Slﬂnpllfglng this equlgloep gfggnvg that

BRET ratio corres§sh§&t8Y ?Z? S5 R S IR WHeh e TS parthers were present,

corrected by the ratierh3@4485! forobtained under the same experimental conditions, when only the
partner fused to R. renifgrmi iferase. was. pr in.the : r 1ty 50
results are expressed in(fr%]ﬁ]iséﬁllg%%?ﬁ%éykm%ﬁ);%%g@%%ﬁe%ggﬁ%%gtg&thmf R %’tﬁr%t%gﬁ”l%%%%@ by
1000.  After thimesewadhin afficsaest the eriiotyf 24G el nwiisUTIRiSNSR faétmwfés%fwhole
molecule in e fugelanaldesial areiiRR:ARDTRIRY HonifisanladnRes pralipralionand
inhibiting c-Met dimerization was selected. In the experiments, the 5D5 Mab, gent_erated by Genentech,

and available at teanTCty, haddadaisg 3o Yon oI TOHeTE Tt BRINY SrIETCHRIGRFR! 20vatigge mple 2:

Humanization progess &g use 2éasiidn Mak aineRRnenating d0dorbumanizabiain o ther lighkchain
variable domain (VU As a preliminary step, the nucleotide sequence of 224011 VL was compared
to the murine germline gene sequences included in the IMGT database (http.//fingt.cines.fr). Murine
IGKV3-5*01 and 10KJ4*01 germline genes showing a sequence identity of 99.31 % for the V region
and 94.28 % for the J region, 15 respectively, have been identified. Regarding these high homologies,
the 224011VL nucleotide sequence has been used directly to search for human homologies, instead of

corresponding mouse gennlines. In a second step, the human germline gene displaying the best
idantit\s with the 224011\/1 hac heean cearched tn identif\s the hecect hitman candidate for the CDR



2 0 grafting. For optimization of the selection, alignments between the amino acid sequences have
been performed. The human IGKV4-1*01 germline gene yielded a sequence identity of 67.30 %, but
showed a different length for CDR1 (10 amino acids in 224011 VL and 12 amino acids in IGKV4-1*01).
For the J region, the human IGKJ4*02 germline gene (sequence identity of 77.14 %) was selected.
25In a next step, mouse 224011 VL CDR regions were engrafted into the above selected human
framework sequences. Each amino acid position was éﬁalyzed for several criteria such as participation
in VHNL interface, in antigen binding or in CDR structure, localization of the residue in the 3D structure

of the variable dqgain . &DRR;anChgLS, rasidyes g%%%gwmg%@g%ﬁm nggg@}é%f&%ed

versions, 30 corresponding to SEQ ID No. 8, S No. 9 an 0. 10 were constructed, and
containing respeétiBirsueiactsgosbe guyidorb ¢39041) Gedbred4d) mutindaretic & itstiobifieR
regions and the CRR§:GoRLsPoNding to mouse 224011 VL. 51 2) Humanization of the heavy chain
variable domain (VH) As a preliminary step, the nucleotidic sequence of the 224011 VH was
compared to the murindlgfffiltd-g il < SBRONHAR SARITHRE 19 the INNEeRiipRangull allow the
(httpI//imgt.Ci]’]eSJj’(}jectedMﬁéfﬂj}@dﬁhﬁféa]ﬁ%htﬂﬁh@%%@iagﬂﬂjﬂOHJZ*O]. geiuiline genes with a
sequence identity of 92,70 % for the V region, 75,00 % for the D region and 89.36 % for the J region,
respectively, have been [HetRiRYTHRES: rgﬁ&lﬁ?gggrhfﬁﬂ AStBIHaCH 7S Dl dbeRise S use
directly the 2240tibwtidweticlsctidesbaguancesdduse dselsion hursan hamotegies sisieaid ofise, o
corresponding mo%{sgofaigfén i@%% ]aoggﬂa second step, the human germline gene displaying the best
identity with the 234 Vi has been searched to identify the best human candidate for the CDR
grafting. To this end, thBnuGiedtdicse fuatmaiod 2240851 \44 Hagdieri/ afigretiowiiethe human
germline genes S [ Hala nan | 1- 2*02 \V uence
exhibited a%gfq uﬁ%%gﬂ%%tiﬁgg%%?o%ﬁigﬁr%%ﬁdeoti%%§%v£$§n%&g’4§%§0§t% eg%nnt’%?l%eacid

level. Looking fordgerirmragie s ferae Mrdefcntisgts trevdéptbadipiatithetmmani &y azotsgeonline
gene with a sequenRge idenity;offB.7id % ing a2 ANEXtSIERHINS 2224 0hd HERR-fegiong were

engrafted into the above selected human framework sequences. Each amino acid position was
analyzed for 20 SHVBYSFC/HEARAR SR MEPAREH AN AIFICECHREHAEE thn WP BiRYiAK or in CDR
structure, localizatign gfthe: rasidue b daemBR structure of the variable domain, CDR anchors, residues

belonging to the Vernieg, zgne. One fully humanized form, corresponding tg SEQ 1D 4 was constructed;
it contains exclusively h%‘l’*ﬁ ﬁgreégfdaﬂ&’s%é{ ﬁ’éaf?f}il?eijﬁ 0 F r%i%%é%oe 85 ing {85RBERse
224011 YE. 25 Edawmple 81 Engineepngdf imprbvédibinge mmtani liyisawe| heaoiaoby thenskilled
artisan that the hi region sronagl rticipates in.the flexihility of the variable domain of .
immunoglobulins ?gggt%%éﬁl(? %;[q%%%f%%gc %ltﬁ)gué}tdastlii tfg&} h%ﬁfﬁ%cﬂn% JE(; 1?%?&%%&&%?&55 of
224011 Mab, thehsrouse3GuehsrartpriormsintdGHGI was replaced by the equivalent IGHG1 portion of

human origin. Since th%5?&'}%8{%?9&5%Qﬁﬁo%ﬁg_eagE%%ea@gl%&w&{&%%ﬁ{g%’ﬁ{g ~Eurinization”

of the hinge region was perfotuied in order to keep'its length and 52 rigidity. Since the human IGHG2

hinge regioftorrespondét#ing|asest Ao ogue éﬂﬁﬁ@#ﬁ@%@c@%@wﬁﬁ@@ wiiglkaliteite was as
well considered. Asigrias, ofrddifferenidninog.requenasr Wergigensirugled {RER D NS Ra 1o 28) by

incorporating portions of the mouse IGHG1 and the human IGHG2 hinges into the human IGHG1

hinge portion. 5 AFGthdPLBf LGPRFRJEIRTAME V28 H&HHW&W%%@R@&@H%E@‘W%. 58 to
72) to evaluate thaisfidence oppiibenan adgitanaheysicineiapddisieesiien algng theAngamgdomain,
(eystoine adito SHAARINS S0 HoldMAR IO I8 B ST CTB U Sl 3B e and
engineered#iingefosfamide; aziridines or imine-ethyienes such as thiotepa, triethylenamine or
altetramine; nitrosourea such as carmustine, streptozocin, fotermustin or lomustine,
alkyle-sulfonates such as busulfan, treosulfan or improsulfan; triazenes such as
dacarbazine; or platinum complexes such as cis-platinum, oxaliplatin and carboplatin.
“Anti-metabolites” refer to substances that block cell growth and/or metabolism
30 by interfering with certain activities, usually DNA synthesis. Examples of anti-
metabolites include methotrexate, S-fluoruracil, - floxuridine, 3-fluorodeoxyuridine,

capecitabine, cytarabine, fludarabine, cytosine arabinoside, 6-mercaptopurine (6-MP),



Mab formats All above described Mab forms containing either chimeric, humanized and/or
engineered hinge regions were produced upon transient transfection and by using the HEIC293/EBNA
system with a pCEP4 expression vector (InVitrogen, US). The entire nucleotide sequences
corresponding to the humanized versions of the variable domain of 224G11 Mab light (SEQ ID No. 18,
SEQ ID No. 19 and SEQ ID No. 20) and heavy (SEQ ID No. 14) chains were synthesized by global
gene synthesis (Genecust, Luxembourg). They were stbcloned into a pCEP4 vector (InVitrogen, US)
carrying the entire coding sequence of the constant domain [CHI -Hinge-CH2-CH3] of a 20 human
IgG1 or IgG2 im lobuli ificati t ' regi a rforme X ing a

il BT} resml o P R A
respective {Nhel-Bet)dremment ddingsyiesized by global gene synthesis (Genecust, LU). All
cloning steps were perfogned aeroring.iecomensionabmaleciatbislogydeshnioresasescribed in

the Laboratory manual 25 (Sambrook and Russel, 2001) or according to the supplier's instructions.
Each genetic colSFOctiias RiMEFatidabsti i Hushestioe SEqUENEI A OLIHES BiG DRI PAMRESBY cycle
sequencing kit (ARRiee Rigsysiemshits) anganal/zegiusing:d210QoensticAnalyzer-iAppied
Biosystems, US). Suspension-adapted HEK293 EBNA cells (InVitrogen, US) were routinely 30 grown
in 250 ml flasks iRISETCE SHORYARE nbLaRING el BOSTRERE Biosciences) supplemented with 6
mM glutamine on an orbiteltsheka i’ peventatiomapreghsticansient tansfertion wasgerfarmed

ith 2.106 cells/ml using | kDa.. 53 polyethyleneimine (PEI) (Pol in wat
212 il concenEHRAC WM AIREIATS B DR (1P SAACE LA OP 55 VAL Tor neavy

to light chain plasrichisétiongf rit)siAt ¥ihcurdibstttransfectionh sy lirensasedikiteldsvithaohe
volume of fresh culture.medium.to achieve a final cell density of 106 cetts/ml. 5 Cultivation process
was monitoliregsd on’ Oégb%usllesag? %i(ge I (\“a/%g%bﬁﬁ? f:lﬁléqﬁltéﬁp%%aléﬁon. Typically, cultures were maintained for
4 to 5 days. Mabs were ‘Buvifisdtusirgnatvonvahiionas chromagisphsrasproddhtors a PefeitoA resin
(GE Healthcare, U, differantiomns.ofMpas wese proghsedatievris:suiahle.with functional

evaluations. Productivity levels are typically ranging between 15 and 30 mg/1 of 10purified Mabs.
Example 5: Evalui@BofostEset Prorpstaeastitn Btanriesyh PrispioloBespddios drassay
This functional agsay.aliawsé.anighmesidaton &-Melahasphondationojasiaius aifhaedy, Mabs

alone or in the co-presence of HGF. A549 cells were seeded in a 12MW plate in complete growth
medium [F 12K +236 BTAReI et S QRN TP B SRR Bt rRPRNNRKSR  with HGF [100
ng/m1], and each Mab tosheitestedonasadded atitsdinakaontepirasiopoahd0 Jubkmidcd Somigedes prior
to ligand stimulatiog. Lce-c%lgglgrsis Bufggi was added 15 mf'nutesta_lfter. the additiontSZO %fA-IC%Ftto stop
the phosphorylat%’nl?eac ion. éc-’lYgtwoere %%ap%%%‘ecﬁ%%c%ﬁfy%ﬁdm c%lﬂéfye%fésti $ere'eone&es by
centrifugation at 28009 memxiomd Gimiradatod Grandhc onrespotd, tbatireastperriatamsphaseoestsin
o s wenifisg s nac B eh L ElRiRel a0 sared A, oiise the pioslaaton

status of c-Met was quanti y ELISA."A’goat ariti-c-Met Mab (R&D, ref AF was used ds a
capture antiody CIB{ W8 iEedatihg 2t 4E) smdlamerca saefation3iep \withi0TES iBSAeBY% buffer (1

hour at room tempgarateariRIN723,4gefiRrofeimlysaieswie.ad ded R.each well of the coated 96MW

plate. After a 90 minutes incubation at RT, plates were washed four time and the detection antibody
was added (anti-phosphdBINFSERESD, HiredibaSHgERME AaphaishBrotedbTyRse Sidtdsredysesition
1230, 1234 and 123hAfiar aniaslsitional 430 heusinguhationapdAorashes 3an-anistahbitantibody
coupled to HRP (Biosource) was added for 1 hour at RT, and the luminescence detection was
perfolined by addifgiiinStT ThiiH e SESREE o 4OM TS Wiire' BT P B R Fr 2B BYAF niTRAVIG Blate
reader 54 (Berthel@mestarBoth basal and HGF [100 ng/mlipinduced c-Met receptor phosphorylation
level were unaffected neither by PBS treatment, nor by the addition of mouse or human Mabs which
do not target human c-Me ?%g%ﬁ%%aaéigﬁrre If‘.né{)"ﬁ (#é’%et et eﬁﬁd,%gﬂsté) (%D)YS%%ETM% C?c}trongly
inhibited HOE [10@dhwgém ERinghoes o:NutiphosphondatidrafFigine2B Ewithdes aftennginratself
receptor phosphoyylati igure ¢ rsit hi ' 24 .
(224Glichim/IgG1 ,émeﬁa%ér%%%éria%?e Eﬁ%ﬁ%in Vl-l?ﬁ’lt:é\gﬁ f’roﬁf ?n%g%?gﬁ&%om%#%g¥%%ﬁ hﬁcr%tgtr?’constant
domain IgGl/kappargistiied srfontritidmes of maximal HGF effect, Figure 2A) agonist activity associated
1 0 with a reguced antagopist,&fficacya(ed %inhibiticn QfHQE Maximalefiechepmpared to the
m224G11 that yields 75% inhibition of HGF maximum effect, Figure 2B). Three humanized foinis of
224011 Mab, [224G 11]E3aMRIeY, pouastepiefybinge 11 aHuR 2 M59fsrens | Jetiriswdcoftbucted on a
human IgGl/kappaiBaskhene, yieidey alsn-deieredaas: antagenistiellicacynd sigriicanbagastst
activity (11 to 24 % of maximal 15 HOE level) as compared to mouse 224011 (Figures 2A and 2B). A
series of engineered versions of the heavy chain hinge domain were constructed and assayed in the
c-Met receptor phosphorylation assay. As shown in Figure 3A, an important reduction of the agonist
effect associated with the h1gGl/kappa isotype was observed for both the IgG2- based construct and
for engineered IgGl/kappa constructs [MH, MLT9H and TH7]. A



20 concomitant increase in antagonist efficacy was as well obtained. The hlgGlikappabased TH7
hinge mutant, with the most human sequence, was selected to complete the humanization process. In
a next step, three humanized versions of 224011 Mab variable domain were generated by combination
to either a human IgG2/kappa or an IgGl/kappa-based TH7 engineered hinge constant domain. For
the hlgG2/kappa 25 humanized constructs, the humanized version Hz3 yielded strong agonism
(Figure 4A), and for all three humanized versions, the attagonist efficacy was below that observed
with murine 224011 Mab and comparable to the chimeric higG | -based Mab (56-57% inhibition of

HOE effect, Figure r%%g On the other hand, combi a}ion of the three humanized versions Hz 1, Hz2 or

Hz3 to the engind&rd THEN TR P riliaT: WREEL TR 40 e St Pe thd BPape L B miSdRE S50 | | Mab
in tel 11IS of weakpaponist aptivitef6Y0ftOmeite et aNdGong aniagornistelfieaty(68ith 72 %
inhibition of HOPfFff?gg}a%c-Met receptor phosphorylation (Figures 5A and 5B). These variants were
highly 55 improve]tﬁoas compared to chimeric IgG 1-based 224011 .Mab but also to 1g02-based
humanized forms.  A'secomed daeidstinf wrgisedredtive rstonsldf ttferHe dby waain!hidgeldorfzin was
constructed and agsayed:in, the gMet Jeceplor Qﬁ.é%@%ﬁl%@”rﬁé%%&ét?ﬁhQﬂlﬁ”eﬁﬁﬂg&‘ e all
those new versions (0224611[05], c224G11[C3], c224011[C5], c2240 i1 [C6], c22401 | [C7], c22401 |
[A 1 -3], c2240 18qCFae}  Bo2n0atiqcbATP co2 b tanents Antdpmc [ SoaTspFcEP oM s [E59A2-7]
and c224011[A5-6;%:81:£aibited eakeaaanist.elieet than c224G11 since their agonism activities
are comprised between 6 and 14% of the HOP effect compared to 23% for c224G11. As 10
c224G11[TH7], all thos&He i refo AEBPB et RSN AERTTH e AXE IR 2455Hs CEHITEARY [figure
17B]. Those resulisishewestthal, éngingepirgefithethaasehain domain by point mutation and/or
deletion coqld modify a onistic/antga onisti%roperti)es of an antibody. 15Example 6: BEIQ)ET analysis
In a first set-of experim At RATARH LN RS Sfjtﬁ’gf |?rdéf8%tntsr‘ﬁ u Bﬁfﬁlﬂ% arf I&@i B Puman
IgG2 had no effegtafubtCRdmndimge doBRE TrsignahninsotlarBiRdm b de | shéte prelseptative esgeatingent out
of 12 independent experiments; Figure. 6). These Mabs are forthwith cited as controls. 20The effect of
a 1gG1 chimeric f%?ﬁ‘?%? ﬁ%ﬁg(égg%%bﬁ%%gﬁgb%iﬁc im)‘on both c-Met dimerization and c-met
activation BRET model Wwasdsvatuatediawhitecmplisg x2#0dn smdlsyitthibiteies . 494 efidrtiietyinduced
BRET signal on G:Metlinesizationaadsl; [22404ehim Makiphibited, o0ty 28936 Flauie f4)-
- [224011]chim antibody was also less effective in inhibiting HOP induced c-Met activation since
[224011]chif? 25 bFtssi22ho IV antRBaeadanipitet FASpESivalyB4ASReENY 5B SH9OP ItGuced
E‘;ngi‘ﬁ f;}?' (Eiggéﬁr&@}e%{@@%@f, %ﬁ@@&ﬁ&l@@@i&f@d}ﬂ%fﬁ%ﬂ% %r?@%&ﬁ%gﬁggmyfh#&iﬂ% 5

chim had a partial agonist effect on c-Met activation corresponding to 32.9%, of the
induced signal. TAFSBANE & %éf@%@?ﬁ%fﬁ%ﬁ?&bfﬁ%ﬁi%’%& BA¥R R8N B LURAE R BR%ation
BRET model sinceyp2240311 dehbimngaltont inddcediend) BRGrlicrease damespandingdooophine of
HGF-induced signal versus 21.3%.for m224011 (Figure .7A). In Figures SA and 8B, hinge mutated
Chmeric forms of ST Sy e 5 e LA et iraat  EGE s BRET signal
than [2240124]chim ingectiveydshoweda 59.7%, 64.4%, 53.2% and 73.8% inhibition of the HOP
uced actvation SRETTIALLE A A 68 L0B0 0 P2 IAN eI Line HOP
induced c-Met dimerization BRET signal (Figure 8A) forp[224011] MH 5 chim], [224011][MUP9H chim],
[224011][MMCH ehsmitdpebtooiaernd prebodkin\respettibely sty Tegpeao pr)émnativgich had a
partial agonist effget:on c-Mefiactivationninge.myaled chimerical forms of 224011 antibody showed
no significant effect on c-Met activation alone (5.1%, 7.6%, -2.0% and -6.9% respectively) as observed

for m224011. 10In Figufé¥B2hike A (2081 FHH7LPRATIRE!S HirAn e BB dFDaRA 1 19G1
antibody withsthe et 2. finge duerd agrsignificant inpreasad0fBRE Tignal aatvatigmbmadel when
tested alone and showed a strong inhibitjon of HGF.induced BRET signal: 59,9%, 41.8%.and 57.9%
for the il Heo ol Lo RGP A, PRRFROVEH Yot P FRTSERN 15 SHE00L I H35) and
[224011] 1 5 [THZE4Rz&}inhibited HOP induced BRET signal on dimerization model of 52.2%, 35.8%
and 49.4% respectively {figure 9A Contrary-to [224011]chim, the chimeric form of 224011 1g02
oy (12240111 1903 hb Srireed 5 R e R B R PG e o
effect on c-Met actiestion model (Figure 10B). On c-Met dimerization model, 20[224011] [Ig02 chim]
'nh'_b'tEd 62'§D% of the Hﬁfe) 'ﬁ%ﬁé@&ﬂ%ﬁﬂo?'%@h&%‘&%%]]%?erab1yTEkﬁ1ﬁ:%9{%@H8fH&a%¥tﬁI&ﬁ§sseCO,”d
series of engineered versions of the heavy chain hinge domain was evaluated in c-Met activation
BRET model (Figeh®®85¢I Ak dhg d8e T8y 2246 EIONRIERS AN i af il gBHHat Bife Aignreskaebittivation,
€c224G11[ C2], c224G11[C3], c22401 1[C5], c224011 [C6], c224G11 [C7], 25 c224G11[A 1 -3],
c224011[C7A6], c224G11[C6A9], c224G11[C2A5-7], c224011[C5A2-6], c224G11[C9A2-7] and
€c224011[A5-6-7-8] hinge mutated chimeric forms of 224011 antibody showed no significant effect on
c-Met activation alone. Example 7: c-Met recognition by chimeric and humanized 224011 forms



30 A direct ELISA has been set up to determine the binding ability of the various chimeric and
humanized forms on the recombinant c-Met. Briefly recombinant dimeric c-Met from R&D Systems
was coated at 1.25 ug/ml on 96-well Immunlon Il plates. 57 After an overnight incubation at 4C, wells
were saturated with a 0.5% gelatine/PBS solution. Plates were then incubated for 1 hour at 37C before
addition of 2 fold dilutions of antibodies to be tested, Plates were incubated an additional hour before
addition of a goat anti-mouse 1gG HRP for detecting th¥ murine antibody and a goat 5 anti-human
Kappa light chain HRP for chimeric and humanized antibody recognition. Plates were incubated for
one hour and the peroxydase sulstrate ., MB,. Uptimawas added. for 5 inp; before neutralization with H2
S04 1M. Results Bgenté’gl?ﬁlﬁigu?é’[% sﬁ%&?e&)&lfﬁat Al TERTE o FORY ere%@r%%%%% for &Met
recognition. EExdiniple@skffect efrinbeinemahdpthinesica? 2464 kobeH GE findhicddproliferation of
NCI-H441 cells in vitro ., NCI-H441 cells from AT.CC were routinely cultured in RPM1 1640 medium
(Invitrogen Corporation?%gg l_anngflﬁ l?i%%e chrtll% ?%Fogiéon (}?S%rgﬁgnﬁ?t%zd%ﬁatgﬁr?e %I%vitrogen
corporation). Forfproliferativrramssty siocetiEngdretbplinSetags. 5 hefcrdedst sodisatethey weaesin the
confluent phase of gyt before, RIALng -Niskiddd: eeiwesenlpiedin Wavaltirsue Sulilg plates at

(=

a density of 3.75x104 cells/well in 200 tit of serum free medium (RPMI 1640 medium plus 1%
L-Glutamine). Tviengp fearthenirelagehsbrasmgharitBoteaw ey tasth diveid et dBi e ORI 41 and
incubated at 37C;fasthinty iminutes before adding HGF at a final concentration of 400 ng/ml (5 rilVI) 20
for 142 additional hours. The dose range tested for each antibody is from 10 to 0.0097 ughril (final
concentration in each walPhR fhfs %%?ﬁg‘ri%{@%?& FRfing @G’lm%éécﬁﬂﬂgﬁ)aéﬁ%?ﬁﬁ%@ iSotype
control and the tegiedaniRodieswere dhefallewsigenesmshdadsid bfamd dsrhurmandgaibehimeric form
identified as %246 11ic ir’%. Well pl? ed with. cells alo ed-.l+ Ja]GF were als%lncllgic{e%EEe cells
were pulsed ithp@%u{l FoP 2 y r?l%zl%%utx}fr?ﬁeérgﬁra% ioisgigﬁce%“f&ﬁ? plﬁ%af&f weden) for 7
hours and 30 mirtites3Thelmatyitaderobi8si]THegrnidineiitcbydoratidide trichlsikvacd cl icickinsoluble
DNA was quantifie liguid scintillati ing s € tr cpm
data 10 better eva S e S T e hans
when added aloregtotsirrong eelt. SOREsksTidsdib e imhigtieng 2vafbrivsndtraradeth &t ¥s) énfected,
the murine ant'b%}m%%ﬁﬁJ[Lxd{%@g%ﬂc@%%wﬁﬁf_@ﬁl(wqr;ﬁi@%gké}%?@ﬁengﬁm@(&ﬁﬂi@whatever
ife

the tested dose. No significant inhibition of the HGF-induced proliferation 58 was observed with the
isotype contrdl relfaitfirigRdng cptr vRrEbsidE B sEARRrbT thiSTTaRpodriel IO SigRIRHBINE When
added alone, the m2240,11 antibody did not show any agonist effect compared to the migG1 isotype
control Mab or cells alone. A dose dependept ant:ﬁ)roli er%tPive activities reachin 78%.v5[/as bserved
for m224011 (% 5 inhibiRSPERRARSN LBE e SR %046 BE PSR ST SR SaEkrbund
mlgG1) x 100 / (mesdsf apifueetisnalHiéaFchai@an cpm cells alone)]). Surprisingly, the chimeric form of the
224011 Mabs induced a significant, d dependent.agonist effect when.added alone. Thi onist
effect had an impact on‘%ﬁgeo?r%l ?8%%%1&?&“0qﬁ?ﬁ%@%ﬁﬁé‘éﬁ‘%ﬁ’&ﬁéﬁ |(@)ir$t ha egﬁﬁi{;%ofglor}rénﬁi % for the
marine 224611 t¢e8Q%nfulidmint@tukicniesicfohner Teodeieiihd didibrirmesirchitipameadntiitroditrinsic
agonist activity wagcompatible with.an aghanagdin yive.effecthothma24GAL and (22404 dichim

were produced for in vivo testing. As, in previous studies, the 30 jig/mice dose had demonstrated a
significant in vivoieetviggiehalingsd Was BalReteadoitindanvabivaiu stibrbel SERksTe by 1ailRent
comparison of m%{%g@@&%@%ﬁ%@%@&ﬂa Mabgandhe Dkt dd LxenograimadelsdinNGH k441 is

derived from papillary IunrgS adenocarcinoma, expresses hi‘gl%{level,s of c-Met, and demonstrates
constitutive phosPRBHEIGH 6P TNt Biseaek &valudd/the fssrivtdfeat 4 BHibOaRseBALTRE ):
NCI-H441 xenognafl paedek,s3 Qisixito eight weeks old athymic mice were housed in sterilized

fitter-topped cages, maiptained in sterile conditions and manipulate ing to. French and
European guidelines. M}Igcoé v%?glﬂllfeéfé%l%% KA %W%vcﬁﬁ %i’&g@gllcg‘&grﬁgé & xg LR cell
implantation, tumedsavére erieas iy (apprioximédtahe BOO miidjo aniinaddoverentdivided imttgroups of

6 mi ith b ' ' h.a..25 loading.d 0 ' /mi
and then twice & Lol T 50 B losk & ch AnUB oty & e tAME TG s whte Tlni fo the

observation of xeAografvrgticnel faraimuais ehaiewakcaieuibie by ahe 6 raa corale/Xhength X
width X heighf. Rﬁ%{%@@@%@}%ﬂﬁ&%ﬁ%&ﬁ%&%@@&b§§ hesauioeMak @éw?égﬁmf&eonist

activity in vivo behave, as expected, as potent antagonist even at the low tested dose. In 30 contrast
to what observed HATHE PRGNSR, ThereiniBraHesrssisiad o Yoty Ganiereft thA¥8 Activity and
tumor completely escaped to the treatment at D20 post cell injection. This experiment demonstrates
clearly that the increase of in vitro agonist 59 :




effect that resulted in a decrease of antagonist activity was also responsible for a significant in vivo
loss of antagonist activity. Example 10: Effect of the m urine 224G11 Mab and of various chimeric
and 5 humanized versions of this antibody on HGF-induced proliferation of NCI-H441 cells in vitro
NCI-H441 cells from ATCC were routinely cultured in RPMI 1640 medium (Invitrogen Corporation,
Scotland, UK), 10% FCS (Invitrogen Corporation), 1% LGlutamine (Invitrogen Corporation). For
proliferation assays, cells were split 3 days TO before4fse so that they were in the confluent phase of
growth before plating. NCI-H441 cells were plated in 96-well tissue culture plates at a density of
3.75x104 cells/well in 200, ul of serum free medium (RPMI 1640 medium plus 1% L-Glutamine).
Twenty four hours after?p'llé?ﬁﬁ’ﬁ? Bﬁﬁr&éﬁss% ﬁé*%ﬁ%@&%égggﬁrgmlﬁﬁl GHFUSAY RPCOBHRE at 37C
for thirty minutes betbteiaddinghHE Ehatean fifrahcancanitation df400:-ng/mbfddivy ik fardderadditional
hours. The dose range %%&tﬁqﬁ&t Ea%Q ant%%%gg(u%frg 613%1;9 1(;)raOOQeZlggi_g/ml (final concentration in each
well). In this experiment, murine 1IgG 1 Mab Was'Gdd8d asa murne ISOtype control and as an agonist
negative control. The tedtectueribvodientivere, the follpwingednempod2246 Kt iHdtsrivanian, lgad
chimerle Torrs resperivedeilie A l2aNbLCIMoFZAAGH TN, SO a2 SN MU RS 20
chim], [224011] [MMCH chim], [224011] [TH/ chim] iii) its humanized IgG1 fg_rms respectively
described as [224@119 2T §H2Y, epaoEappHe R VERBplitatEwith cells alone -h HGF
were also included. The{3D3whale,aatikatierpm G eneniech cotomersially availablg ahthe ATCC as

an hybridoma cell line was introduced as a full agonist positive control and thereafter called m5D5.
Then cells were 25 pulsCBEBRE B2 STHER B BITIR T e B R R TERsseasmastiaiBaaopivga,
Sweden) for 7 hotyrsang@Qichfeies Jibssraaenifidenediipldinymidine incorporated in trichloroacetic
acid-insolubl§ DNA was quantified bg qut#%d.sclntillatiﬁ)n cou%ti . Results are .ﬁx ressed as.non
transfolined-¢pm data to DEHEF BVAR e He DoTETaRilrifel St A thabe ShIats uPwith
anti-c-Met Mabs ihehcaddfdeatons to 3@ tumons, eal/or ofResutisoditisarbedivd-igaratbdAor the
demonstrated tha C ither the i e.controk nor the m224011 displa any aganist
activity on NCI-H 2%{? a%%%éﬁ%%r?ﬁ?% .d?ﬁlgtiﬁlgt%}/{ggdcto%n%?g#bv%a%%)o“ﬁ élﬂé;g[ro%%gﬁé%%%ﬂé%%% ?cell
proliferation whereans2i4G 11 showed a 66% inhibition when added at the final concentration of 10

tig/ml. The m5DS used a3 9QPLet GOMEALSIANR RS E¥REGHR]B S‘f'hﬁ'%ﬁk%%??&d&% gepnist
effect when added alone to the cells. As already observed, the 5 [224011] chim Mab displayed a

significant dose- dEpéRaant AgBHIE: ST EHTCh BEGEaE e MMBROR et deyoPadis-MEi&Form was
observed: 19% ingieadRt ehdsthadnuing fpsma i hen asdedalonenthrid IgF hhymnagizsed Mabs
demonstrated dose fde|%>endent ag_qﬂ?ist effects compared to the m224G11 form. [224011] [Hzl], [224G1
1] [Hz2] and [224C 1P THE3THAAToRIFAPSHie antagonist activities about 46,30 10 and 35%. These
activities are significantlyslawerdiaprited anatebgsnsed foramizead @ et figusedtd Bo vialibusigG1l
chimeric forms were tested. Campared to [224011] chim form which displayed a dose-dependent
ot effoct whel SURGH 0o 08 BT A D e A P ATy ToCIBBR: chir,
[224011] [MMCH tohina{24 0l 14T Mizrehindffeliognnbedywithcutesighificdnt dnitrinsi & agonist effect.
Their 15 antagoni N lgher than. t bserved.for b {59 ith
inhibitions reachir(%r%?gg g@%ﬂ%{% rztg&pggﬁ%%tﬁygérﬁz%%i%]d?gﬂ%ﬁﬁﬁ%%ﬁ1%%%/![{%%’%%4 chim],
[224011] [MMCH #ieRi|ing &P [Z240EITPRHT thimPEXEMplecating itls dffeetiohvarious 1gG1
humanized form of the 284031 20 Mk ion Nl 4d 588 I am ARGE et tinglyosulitigd in
RPMI 1640 medium (Invitrogen Corporation, Scotland, UK), 10% FCS (Invitrogen Corporation), 1%
LGlutamine (InvitfSGEREoAGFREBH I PoPhidlidtdatich H5says, camyivartipdmguysbetcie hee so
that they were in {heiserfuaninpbase of grewthibaipraplating:Nels Bddd-2 sellsweranlataddn
96-well tissue culture}Plates ata ﬂ)er&si%of 3.%5 101 cgll;%gll in 200 pi of serum free medium (RPMI
1640 medium plud YR Ts TRaFHT WEAR $OUPh 8Tir AP Ba TGOS b SRS 1B e el Viere
added to NCI-H44brapehinoubatediag 8vELanthitiynminutes before adding HGF at a final concentration
of 400 ng/mi (5 W for 42 addliional howrs. Th, dese.fangs dested for sach antioody s fom,10 to 30
0.0097 ttg/mt (final concentration in €ach well). h this experiment, murine Ig TWab wal acﬁ ed as a
background negatiugontiobfercageni St tiviseaidette tested endibmdies wererthsifbliowimng one: i)
m224611, ii) fs humandgGl chimeric forms 61 respectively identified as [224011] chim, [224G1 |]
[TH7 chim] iii) its humanized IgG1 forms respectively described as [224011] E;’é—l? Hz 1], [224011] [TH7
Hz3]. Wells plated with celI§*RieHed befpre pRveteaniagrinErlgaay THes DEaHEIY Histibedyeromi

- Genentech commegialbpaviiiable atdheAERGRE arhyhrdemaceihding was 5 introduced as a full
agonist positive control and thereafter called m5D5. Then cells were pulsed with 0.25 tiCi of '

- CEEThymidine (Arnersham Biosciences AB, Uppsala, Sweden) for 7.hours and 30 minutes. The
magnitude of [3H]Thymidine incorporated in trichloroacetic acid-insoluble DNA was quantified by liquid
scintillation counting. Results are expressed as non transfm tiled cpm data to better evaluate the
potential 10 intrinsic agonist activity that could occur with anti-c-Met Mabs when added alone to
tumour cell. Figure 15 showed that the m224G11 Mab displayed the usual inhibitory effect (74%

inhibitiocnY The chimeaerie 101 form 2240111 chim had ac avnected a dnce denandent intrineie anonict



Example 12: In vivo comparison of murin, chimeric and humanized 224G11 Mabs bearing either the
wild type or the TH7- engineered hinge (NCI-H441 xenograft model). 25NCI-H441 is derived from
papillary lung adenocarcumma, expresses high levels of c-Met, and demonstrates constitutive
phosphorylation of c-Met RTK. To evaluate the necessity of hinge engineering to save in vivo
activity of the 224011 murine antibody, six to eight weeks old athymic mice were housed in sterilized
filter-topped cages, maintained in sterile conditions and!manipulated according to 3 0 French and
European guidelines. Mice were injected subcutaneously with 9x106 NCI-H441 celLs. Then, six days
after cell implantation, tweo.gls were meas uarnaot% e r(%gé)ré%xérrpaotelﬁlaqlgg mnrlwg%d @gmalgt were gj)\gilged into
groups of 6 mice with complaVaBé%?tYJmor Size and treated firat with & oading d6<8 6F mg of
antibody/mice andftiibrstsicedadweék withhartxpgidoseoofze achiantitroshico dethestédeTeoepitibodies
were evaluated in_ thj [ [ncludi e: imeli | displavi fld type
hinge (c22401 1)?%%§@%%?ﬁéfg§ cﬁ%%é%% 2%(%@%@3#?% [,%hg(feé) &59I %E}r%é ig\évcljg:‘orm
bearing the wild typ@dsisdeserd sty Eind Ahosdoizlgs 1haz 2] erarrB40 21596 Vi3] sid the
three correspondingdd: Zr%@&%l@%%@ﬁ%@&% (@A LT A2 ARARNAIESY Hz2hanthAq0 kK THT
Hz3]). Mice were followed e observation of xenograft growth rate. Tumor volume was calculated by the
formula: m (Pi)/6 Rifergthostiadih X Aeeiegntlabelegesults described in figure 16 demonstrate that the
murine Mab devoid of apy:rgenist acdivitihiRiredeRave, AsExpeciBebataPARREADVIVO antagonist. In
contrast to what observed with the murine E/I%b kﬁﬁh chimeric and humanized forms bearing the wild
type hinge display&dBRiy I8 tRaRL IRV AeRE) T any cases the substitution of the wild type
hinge by the TH7-enginéekeshdhedsesulted of & cdmptetairéstanation mhthe pnevivo mdthivityobsérved
with murine antibodies, This sxperiment demansiates sleay dhal the ingrease tin. o agonist effect
that resulteg] in a decrease 6 a agonls?activny Was As0 rgspons‘ibﬁe o}f a significant in vivo foss of
antagonist activityuknaiBebitengonistrates that the use of a TH7-engineered region instead 200f the - wild
type one is needed for kaeping e I vive Hrapesties ok the VEneMabamer EXABRIE A kiigct of
tn224G11 and its humanized form h224Gl | on c-Met downregulation in vitro In the following examples,
for the avoidancelbfiaéuer fraaRisrastisiiies 2alet ISHecPEINEtHS WiHaR SRICBCrePRU2oWA 0T TI-17
Hz3] of the antibady,ahihe.iny eRtiRhs sucﬁ‘é’@ﬁé@yxm@%%,%iﬂ@?ﬁo%%&q teadiassthgiagtivity of
anti-c-Met antibodies on c-Met receptor degradation. A549 (#HTB-174) and NCI-H441 (#CCL-185) are
two NSCLCCell IiH¥SROATIHEA BREOUOABIGI: RETONA4T BElIE e SAEed TR 8ET Y 1%
L-glutamine + 10%haatdimgetbaied-RB Shabsx iGhegiisleroeninisix-net 30 platessiecdd nat37C in a
5% CO2 atmospiléer?. A549 cells were s?etgded in F12K + 10%9iheat-inac3qvgt[ed PB at, x%0§46
cells/cm2 in six-w Wb?atgég%y%% R at'37 ?ﬁnéog%wgtemosﬁ léersgéné abe S”I'ﬁ:('r:-:-urll, celld were washed
twice with phosphateuuafidrisalinentfBSbefarethainysekum- Stepvediforc2drdidditiotial invenson
Anti-c-Met antibodie itg/ml1); ir / ),.or Y e din
serum-free DME nrcﬁg%%%tﬁé[ %‘ %M ,%ﬁgégéé%??ﬁ%gs&%gﬁ egbﬁsh%%éﬁé% E[%fr;]gl% ﬁél]\{ﬁngea |ug1gwas
gently removed Slencrdetis WEBKEHRvite WinvedlapasncBietdse dpser withbsicenefdceleold lysis
buffer [50 mM Tri§ﬁ'5'f9!:(§£?b'g2t§sz; e QMBI NRCF 156 Nogidet BA%h & S demiyahglalg:angh leomplete
[

protease inhibitor cocktail tablet plus 1% antiphosphatases]. Celt lysates were shaken for 90 min at 4C

and cleared at 15F0O0 R foRAbOAsiADRE 1 Pisiegjesiibrdys e e ol peBibreuried s Rinil

needed for weste Bigkapalysis Misiaknl sencart@ionvasauantiiedysitg Beér Woglecell
lysates (5iig in 20 u]) were separated by SDS-PAGE and transferred to nitrocellulose membrane.
s a%&@&éwé%

Menbranes were ShturatedT5°E h 8% with'$B8s Fwedn 2 T); % no‘f’ﬁ’tt&f%% fk and
probed withzamti-c-idgtaniiotiyttditatiain HIQQUDIErnighhatAC HahBSlebdedeanfatidrgDlL.),
Antibodies were diluted in tris-buffered saline-0.1% tween, 20 (v/v) (TBST) with ] % non-fat dry milk.
Then, mombrancS i B TASRB AT SR SHE ot AR Fo e e oy
antibody (dilution dogP@@esfoil hehcatRFattn nuumoresg tivkee i rofefhomasenvispalizedwitrdB@ed(Pierce #
32209). After C-Mgéa\é@ém@t'&qsgﬂﬁ%g%ﬁ%s were washed once again with TBST and incubated for |
h at RT with mouse anti-GAPDH antibddy (dilution 1/200 000) in TBST-5% non-fat dry 2 0 milk Then,
membranes were washddharFERSTEaR A liksreseinyde idbererisatoricryateldetsridrPaMtodies,

for 1 h at RE MerpbranesiygeanashedianchGARPHASHRYeAlefiBINGEtld BRme-inlensiavas
quantified by densitometry. Results presented ip figures 19A and 20A demonsirated that.both

i

m224G11 and h23%ReE%R dBelto SighifitantRiiswnreliidte -V a:dde&Mepentititiay, in 25
both A549 and NGddhid4ilreett linebufilie dewanegtatiomiis&lreadsusitinificaphiafté’ adiaumificubation
time and still increased at 24 hour. Histograms presented in figures 19A and 20A corresponds to mean
values or respectively 4 and 3 independent experiments. Western blot images corresponding to one .
significant experiment were included in figures 19B and 2011



30 64 Soluble shedded forms of the c-Met receptor occur naturally in the serum of mice
xenografted with human tumor or in serum of human patient carrying tumors expressing c-Met.
Moreover, antibodies directed against c-Met such as the DN30 Mab, are described as shedding
inducers of c-Met in in vitro experiments. To deteimine 5 whether the m224011I as such a property,
cells were seeded in six-well plates in 10% FCS medium. When they reached approximately 80%
confluence, medium was removed and fresh complete4éulture medium +/- compounds to be tested
was added. Cells were incubated 72 additional hours with either m224G11, an isotype control migG1
or PBS. PMA (phorbol megistate acetatg) was intrgduced asqa heddi@gningucer. 10 HGE was also
tested on cells to 4Lt e tHATHBAR: or ENATiga Rl SH haterar BeBurirt) SHEBg FHER
supernatants werecclieeféd asidufitersd™on :Rumére wiarinali’ELISkutest \Whichhsalubl€, forms of
c-Met were capturei‘:g. witlkap anti-esMet antibody.thatdegs notrecognize the same epi 25 either
m2246 | or the clﬂll i%ig’uﬁgoﬂé M r%lgy%r, ’cleéll S rorhogléecﬁl%%_ \S/V%I}gwﬁa%higg %erlféeg\(é%ﬁ%?é% and
lysed to 15 deteirfinepretgifingoieestrenions Hor ther BEISA 1200DIRvasudee astibediptussiantiody
and after plate safiuation, fiiesed suRsrntantsdom shruachrpiesuarsaddeddn e EldsAdest: A

monomeric c-Met form was used as a positive control. After supernatant incubation, plates were
washed to removéteditissnrscEbasid de michan dseacrsdétdetidkmtcapitipgd 9y RaliosaG11

Mab. The revelatigp.nfrife-fastyyas 20finallymerHermed Ryrddiiamet an HRRconugrRiRd anmti-hFc

polyclonal antibody. Results shown in figure 22 indicate,hat a natural shedding of c-Met occurred
when cells were (Qﬁ’t@%ﬁ%?@?ﬁiﬁ?@ RF Gito 4B BB the Hides AL BBS SVER HSHetet: the
addition of m224@14 peemedita 1iibiscMeaihshedsiDIPRheseisasidis wertheashiohed formaather cells
lines (Hs746T, EI%%&B%I}/IICN%) in figure 23. In that 25 second experiment, the PMA, added as a
positive shedding mducer; increased significantly, as expected, c-Met shedding at least in 2 cell lines
(Hs746T and MICN45). Hinalheinnaithitd expefinveéntéFijamead pini@fwas itrodficestasiagoontrol. No
additional sheddi ' d by : I cells, + -again, a
significant nhibition \éﬁ%c%ﬁl\{ﬂ}%?g%e%%ﬁ{#g& V@ggg@@g&ggﬁvfﬁ E’ %%%%fgl)‘{ns%u% S c%?ﬂ%éﬁﬂg&ﬁ e
observed with otHar astiOtieEosUShoA$ S BIBICIENMERAG e b s anummenizaessormm H2RacMedo not

display significan {ptisi agibeumarosl ingsolasndabisiapect in:qiignsel lags, wester

blot and phospho-EL1SA experiments were performed with the antibody alone, added for various
times,, on a'set 5 of caner BEITHIESIRAIOY AiablR'fsirak B S Expreddidndin QU dinY S T,
NCI-H441, HS57 8Taphirt 0l 25ivEA86 :Mios¥. MiBoZ8h o RGB: ithernsRmenigst was also performed in a
normal cell: HUVEC. Method for the phospho cMet ELISA assay was already described in
example 5 of the preser@pa#@n#&b%f’gé’ﬁ A. %ﬁ%&@éﬁ?@h&?ﬂé@ﬁ%&w}f%%%dWere made 10
from pelleted cells by intubatiatcinadysistodffesnithepiotdadesoandiphosphiatagentnhiditors [BrM Tris
(pH 7.4), 150 mMNacl. 1mMEDTA. 4. mMEGTA. 0,59 Nonjdet P40, 100.mM sodium,floride. 10
mM sodium pyropﬂbsp aate, mM so ium'or?hovhnadate,“gqiﬂ Ig}\/I%F—Lr i0) mg/rm eupeptin, 10
mg/ml aprotifin] andOr Proteintifisates withe clédrert afntel inlabtebgisd yeentifiog dtomengsolved by
electrophorgys Oﬂfltrhg%‘ffg’cgé'%{f@%ﬂ%ﬁyl@%eﬁﬁ%@trﬁ@?lﬁéﬁﬁg t@emgmcgﬁw%m%&ﬂe. For
c-Met experiments, lysates were immunoprecipitated for specific protein of interest before
electrophoresis af#lifi@Ensfer. Results presented in figures 25 to 32 demonstrate once again that no

intrinsic activity of the h224/c LLantibpdywas pbaeryed iﬂlgggc;@‘atqugﬁggt 29 deriRXARIRASE, IN Vivo

comparison of the murin wild type 224G11 with a chimeric hinge-engineered 224G11 form described
as 224611[C205-FNENE LARE REHBHPRCRROReR YanteeoRIS IRIOKTH &hiTaY THORIBR TS Thing
adenocarcupima,expressesiiighclovels RbplceMat Bndodemansteatesitonstiuiiver phaspasvylation of
c-Met RTK. To evaluate the necessity of hinge engineering to save in vivo activity of the 224611
marine antibody, SIS gight weeks old athymic mice were housed in sterilized filter-topped cages,
maintained in sterile cortlitferadlanthertanipgiletedaptordingrtal Fren divarycBUilopk ancy uidedimes. Mice
were injected sub%%qg%%%alycmgh 39695?@ %%}h e39f Uf&agglc%ecikshm 1*?- days after cell implantation,
tumors were measurable (approximately mm3), animals were divided into groups of 6 mice with
comparable tumor size ity remgsifiret eaty artsadirestondbefcmpheyed antibb jomiee and W8ritwice
66 a week with a mgidase-of eaciiantikady {abetested Migrwsre Jeloyweddonihe abservation of

xenograft growth rate. Tumor volume was calculated by the formula: Il (Pi)/6 X length X width X height.

Results describedI¥gui® B8 demhstriiediiat e drurmendels qavibirl BFERHUY 6Righ aliAE N vitro
behave, as expectgehpas: a(ﬂpﬁﬁﬂa'kﬁﬁy—antigen type. Following the applications according to the



5 vivo antagonist. As suggested by the results obtained in vitro, in phosphorylation assays, the
€c224G11[C2D5-7] hinge-engineered antibody, that did not display a significant agonist effect,
demonstrate a strong in vivo activity, comparable to the one of the m224G11 on the NCI-H441
xenograft model. 10Example 17: Evaluation of h224G11 in an ADCC test As h224G11 is of IgG1
isotype, ADCC could be part of its in vivo efficacy in human. An in vitro [51Cr] release cytotoxicity _
assay was performed using either Hs746T or NCI-H44% cells as target cells and NK cells purified from
human peripheral blood mononuclear lymphocytes. 15Briefly, one million Hs746T or NCI-H441 target

cells were incubated with o, without 20 jig of h224011 Ab.in presence of.100 pCj, of 51Chromium
(Perkin Eimen) (P LT nele 45T B s Sl AT R e B MUY & i Phatural
killer (NEC) cellsiisolabéckéoom pdeipéterahblosdahinanociear beksrtRBME pusingansgativerselection
(Stemcell Technglogies), Cell re | ated,togeth 20 itional t 37C. Percent of
cell lysis was cal%ﬁé}%dl?(ﬁﬁvjf r%g?ﬁeg%g %rﬁu?g: P(%xpér?r[ﬁé%téﬁggﬁgr%i%a%@ ?Qgéfgl%ﬁ%e%%sgﬁ%r
release)/(full 51CPebteasme. SpBFtRIEDEES POF FElgse) X180, Siivhtahasut:felemsdifeqsredints the

counts obtained when e, iatgelcelSiwerritibigd.itabsence of natural killer cells. Full release
represents the counts obtained when the target cells were lysed with 1% Triton X-100. h224G1l 25

significantly enhanced I§8is'6P ot -EmBT(Pigtiacsaayrdid N 401 (Rl e SupP eenaBi52.9%

and 63.2%, respegtivelits akasadiadN kI Target gells etAfduEXxampled&dmmupenisiochemnigal Studies
(IHC) Procedures of Paraffin Embedded Tumors IHC Staining: 8 to 12 p.M sections of 30 frozen
tumor were and iFFREBRAESRY ARAYiFF BFE BEAEABERSAR -20C for 3 minutes. Slides were then cooled

at room temperature forrfBQsmiheitesdamtl ihouitidftékAwiastesiriBBdhetE odegrneus perpXidase
activity was_blocked using Peroxi a%eol%ltacklr:(r%. 67&@39{9@% (B ko 5@007) for five minutes. Sections

were Washe1 witi PBE%n ‘*i%é’E}Ba ed'in av Sictin bioe ing re!“fs(fg‘j‘:enty (r_%%tko(}I %%ﬁsiﬁgt%e%re
saturation of the nudespeuifioites theRBBeB8:Acu4 for 80 winyies atiregrptesmperaturae®ham slides

were incubated with the hiofinylated 224G 1,(50.19 10 He/m),or human hiptinylated! BlaG, lkappa

(50 to 10 ug/ml, the Binding Site) as negative control 2 hours at room temperature.  Sections were
washed with PBSa&a#fdf clibate ol Strepr/riirnpraeetjdage corigtaxcssiiersal $DakecrosT9) for 30

to 45 minutes. 3-ANRQAEeRIDATPIR Was: UoRMIREJeNEIaRMEN! OEAJed. reaction product

(Sigma). The slides were immersed in Ohematoxylin for 4 minutes to counterstain (Dako S3309).
Results arelrépresentedin BigtEDS8Y: or afogieeiql frremsmt ety tibeenintsmmiEsd Ot arious

tumor types. In thig/#padnohistochemistry procedure, the red reaction product correlates to positive

staining of the cell memprane and.lack of red reaction product correlates to.negative 5staining and no
visualization of the cell entBis %ﬂ%’h}{eﬁdﬁaggrﬁfrgﬂrh%%g%%é’gp%ei%ﬁi tyapvé’ ‘i%;fcﬁ% ontrol.
68 CLAIMS imAumdngickdmadcaintibody, or a divalent functional fragment or derivative thereof,

capable to inhibit the c-Met imerha}tiq . Sall ibady ¢ ising a heavy 5 chain,comprisi
CDR-H1, CDR-H2 and DR nW?t ’re%pé%?ﬁ/%% t@géé”rh%g%‘éi gs%%’&%rﬁi\é}ég Q I]gel\{%%lﬁ?yand 3;

~ and a light éitain eomperingrobred by ObRapRngieRCB R Nth respectively the amino acid

- sequences SEQ ID Nos, %, 8800 aRajd2Rtbody heingfutbeschpractarized i inal balsqamprises

a hinge region comprising thé amino acid sequence SEQ ID No. 56. 10
according to the invention for the preparation of a medicament intended for the specific
targeting of a biologically active compound to celis expressing or overexpressing the c-
Met receptor.

25 It is intended here by biologically active compound to indicate any compound
capable of modulating, especially of inhibiting, cell activity, in particular their growth,
their proliferation, transcription or gene transiation.

A subject of the invention is also an in vivo diagnostic reagent comprising an
antibody according to the invention, or a functional fragment or derivative thercof,

30  preferably labelled, especially radiolabelied, and its use in medical imaging, in
particular for the detection of cancer comnected with the expression or the

overexpression by a cell of the c-Met receptor.



2. The antibody of claim 1, or a divalent functional fragment or derivative thereof, characterized in that
said hinge region comprises the amino acid sequence SEQ ID No. 57. 153. The antibody of claim 1, or
a divalent functional fragment or derivative thereof, characterized in that said hinge region comprises
the amino acid sequence SEQ ID No. 21. 4. The antibody of claim I, or a divalent functional
fragment or derivative 20 thereof, characterized in that said hinge region comprises an amino acid
sequence selected from the group consisting of SEQ IB¥Nos. 22 to 28 and SEQ ID Nos. 72 to 86.

5. The antibody of claim 1, or a divalent functional fragment or derivative thereof, characterized in that
it consists of a chimeric_gntipody..25 . 6. The antibody of claim 1, or a diy)alent functjonal fragment or
derivative thereof, charddteRa TR BEASRE of & RGPS ARHLSA, omoma 5RO of
claim 1, or a divajentfisinctiveabiragrienioidervatiiie:Bailkete ok chdiracterized inthatihconsists of a
humanized antib?nq:}éiCGI?1 égereof, characterized in that it comprises a heavy chain variable domain of
sequence comprising fiie"amino acid sequence SEQ ID No 4; and a light chain variable domain of
sequence comprising theemihty acid &emaemssiSE @s| B Nong)igeged (n64ucT her astibodynofeetaim 8, or
a divalent functiongl fragmentrideryative,heregf- charagterized in dak b ommgises Adeayy,chain
variable domain of sequence comprising the amino acid sequence SEQ ID No.4; a light chain variable
domain of sequenAgERBRipHsiigthe amino acid sequence SEQ ID No. 8; and a hinge region
comprising the amino agidfequene SEQURN Y aniGurica: TheAUIbadyiokclaiiéhan aglivalent
functional fragment or derivative thereof, characterized in that it comprises a heavy chain variable
domain of sequeRE@EH ORI AP HEEERLeh ETrEn(S Rfﬁ?rﬂ?}galﬁ@nf‘d?%ﬁﬁrﬁéﬂﬁ’ﬁ% domain
of sequence comgyisigitida aroingacitiaeduanag.bE Qolitkides AndneRidingéoragidorl axeaipigrising the

amino acid sequence SEQ 1D No, 22. . 11. The antibody of claim, 8, or a divalent functional fragment
o1 dorhative her 7 RGOS B oM E R RER SHIR bR Aot Soblence
comprising the amid@madidisedfiience iBEGR Kadyo ad; iadigichaits walidiieydomaintoh 26 séguence
comprising the aming acid sequence SEQ ID N ; and a hin ion risk ino acid
Mool Wt U L P e R e e
derivative thereoﬂ,{l_tﬂvmag?t@r‘hziéidbmM@MW@@@%@MM\ﬁa?iabﬁefdmﬁanhoéﬁh@w@me 25
comprising the amjine, Agid SEAVEPEERERIR NG A3 lat chaluaIigif.damain of sequence

comprising the amino acid sequence SEQ ID No. 8; and a hinge region comprising the amino acid
sequence SEQ ID No. Zgeferatiy, sscafRIBRRISY cialmbg, #traiminveiech O Rt GHERTPAG AoSH 3R
derivative 30 thefapi-ehaeactesizashindbat ibeemprises:A-heavnehainnasaie femaineisearence
comprising the amino acid sequence SEQ ID No. 4; a light chain variable domain of sequence
comprising the ar?ffh8“%8%‘@&8%@0@%%’?[9@0{0@?%&8 & MNGLTEGIEe P s S Rino acid
sequence SEQ IRM@:dbhg the bdtibhdicantbadin gtelnmiBcatandivalentduiciional fagmbnher,
derivative thereofi characte{iz]ed in that it comprises a heavy chain variable domain of sequence 5
comprising the anﬂr?os%%ﬁnslgqﬂlgﬁlé%rSEQ ID No. 4; a light chain variable domain of sequence
comprising tHe amino aditsseruwdace fSE@BtHELlmagka did gptregiopoomprising:tHeramian acid

sequence SEQ 1R Now28iined according to the criteria generaily taken into account in the establishment
of a treatment adapted to a patient such as, for example, the age or the body weight of
the patient, the seriousness of his/her general condition, the tolerance to the treatment
and the secondary effects noted.
25 Other characteristics and advantages of the invention appear in the contmuation
of the description with the examples and the figures wherein:
Figure 1: Effect of irrelevant 1gG1 Mabs from mouse and human origin and PBS
on c-Met receptor phosphorylation on A549 cells.
Figures 2A and 2B: Effect of murine and humanized 224G11 Mabs produced as
30 ahuman IgG1/kappa tsotype on c-Met receptor phosphorylation on A549 cells.
Figure 2A: agonist effect calculated as percentage versus maximal stimulation of c-Met
phosphorylation by HGF [100 ng/ml].



15. An isolated nucleic acid, characterized in that it is chosen from the 1 Ofollowing nucleic acids:

a) a nucleic acid, DNA or RNA, coding for an antibody, or a divalent functional fragment or derivative
thereof, as claimed in one.of claims 1 to 14; b) a nucleic acid comprising a DNA sequence
comprising the sequences SEQ ID No. 11, SEQ ID No. 12, SEQ ID No. 13 and the sequences SEQ ID
No. 15, SEQ ID No. 1516 and SEQ ID No. 17; c) a nucleic acid comprising a DNA sequence
comprising the sequences SEQ ID No. 14 and SEQ IBNo. 18, 19 or 20; d) the corresponding RNA
nucleic acids of the nucleic acids as defined in b) or c); 20e) the complementary nucleic acids of he

nucleic acids as defined. in a), b) and 0 a nucleic acid of at least ucleotides capable o
ybriizing Under GBI CURHENT S b T 2T IREEGH (o EERO SodACe a8

Nos. 11 to 13 ang:ibulatidd 025-Met phosphdseiakedhpudEic] aoidychatacterized in that it is chosen from

the following nucleic acids: a nucleic acid DNA r RNA, coding f orone of its
functional fragments orpérlvatlves éig?érdlngnl%a{ﬁon rgggen I}nz\%ln %n%n Wherelﬁl)éﬁe Audlerc 30

sequence codmgﬁtﬂ@hé hitngpe regitmofsardramtbedycompribesor ltgsasseguenbéesealestdrfrom the
group cons@mgﬂ %%%H%SA%EQCQSNOS 29 to 35 and SEQ ID Nos. 73to 87. 71 17. A vector
comprising a nucleic ac as claimed in claim 15 or 16. 18. A host cell comprising a vector as claimed
in claim 17. 519. Agranddepgoaminfarhlanatedce peorit eaavoemprsng attedstionelcelet

transformed by a %gﬁgg%g@mﬁﬁmmr;gim; 20. A process for production of an antibody, or a
divalent functlonal fragment or derivative thereof, as claimed in one of claims 1 to 14, characterized in

that it 10comprisE$HE fofowig Stisgedfect C&i"b‘lﬂ‘i‘iﬁe‘lﬁl%@i‘ﬁé@?&% ofn BB Rt de RaFEEdnditions
of a cell as clalmgﬁdﬁng{mﬁbi&maqghoglﬂmyﬁt[@@equpf[smg,mﬂigody, or a divalent functional

fragment or, derivative thereof, ed starting from the c.ult 0 d cultured cells.
21 A antiboy. or a BT A O R BT SORb OB O ah Lol B B Sbihed by a
process as claimédrinrdiati? 240G E]ZMJbe ptiboety BfcClaims: 1462V 4apnd iRdras comedicamento?2023. A
composition com [tlsm%m}){ \{vaX ggge a[lnmple a compound consisting of an antibody, or a divalent

functional fragm ative t ereof as claimed in one of claims 1 to 14, 21 or 22. 24. The
composition of claignz3t shegeotediedt ietbdritEonmpricatignoresdvanabay atn‘om:mnén-bi@d uct for

simultaneous, sep%%go%lgg&y%;%y%@@@ﬂﬂmktumoral

15  Figure 4B: antagonist effect calculated as percentage of inhibition of the maximal
stimulation of c-Met phosphorylation by HGF [100 ng/mi}.

Figures 5A and 5B: Comparison between murine 224G11 Mab and chimeric and
humanized 224G11 Mabs produced as an engineered hinge mutant TH7IgGl/kappa, on
c-Met receptor phosphorylation on A549 cells.

20 Figure SA: agonist effect calculated as percentage versus maximal stimulation of c-Met
phosphorylation by HGF [100 ng/ml].
Figure 5B: antagonist effect calculated as percentage of inhibition of the maximal
stimulation of c-Met phosphorylation by HGF {100 ng/ml].

Figures 6A and 6B, Figures 7A and 7B, Figures 8A and 8B, Figures 9A and 9B,

25  Figures 10A and 10B: BRET models with Figures A: c-Met dimerization model; and
Figures B: c-Met activation mode].

Figure 11: c-Met recognition by chimeric and humanized 224G11 forms.

Figure 12: Effect of murine and chimeric antibodies on HGF-induced
proliferation of NCI-H441 cells in vitro. NCI-1441 cells were plated in serum-free

30  medium. 24 hours after plating m224G11 and [224G11]chim were added either in
absence or in presehce of HGF. Black arrows indicate the wells plated with cells akoné

either in absence & or in presence ¥ of HGF. A murine IgG1 (mlgG1) was introduced



antibody. 25. The composition of claim 23, characterized in that it comprises, moreover, as a
combination product for simultaneous, separate or sequential use. a 30cytotoxic/cytostatic agent. 72
26. The composition of claim 23, characterized in that one, at least, of said antibodies, or a divalent
functional fragment or derivative thereof, is conjugated with a cell toxin and/or a radioelement. 527.
The composition of claim 25 or 26, characterized in that said cytotoxic/cytostatic agent or said toxin
and/or a radioelement is coupled chemically to at least#bne of the elements of said composition for
simultaneous use. 28. The composition as claimed in one of claims 23 to 27 as a medicament.

29. The use of an antibody, or a djvalent functional fragment or derivative thereof, of claims 1 to 14, 21
or 22 or of a comﬁb@iﬂ% F ERIRTS 23 to 28 for the preparation of a medicament intended to inhibit the
growth and/or the proliféiaiteri f fumon celtsparisoB@f Theiusewad dgCHntilnodyicot2d diMalabswnctional
fragment or deriv%tg\@éf]ﬁrﬁﬂfkggocclqaai NS lto. 14, 21 or _22 or of a composition o_f claims 23 to 28, or the
use of claim 29, for the preparationi of a medicament intended for the prevention or for the treatment of
cancer. 31. The use of Biaires 304 shandcidizebiinahaf shid vancer B2 4CHndérichodentfrommiqurostate

cancer, ostegsarcamas. lung ﬁﬁﬁ%%e‘&r%ﬁ%?snﬁ}?Feh?s”MSH}%&%@@%@&@&%@&W&&&H%@“

cancer. 2532. The use of claim 30 or 31, characterized in that'said cancer is a HGF dependant and

independent MetX¥etvHidrerdfat & tEhGET-H44B colliritivdlatcmh Witre BRadis Sie S €348 induced

by an overexpresgignipfan MidespxReSsign 8 the v Matdeceplorataitingdepnhadbiglagical sample in
which the 30 abnormal presence of c-Met receptor is suspected, characterized in that said method

comprises a stepRiHEHSnEaldBiol dGidAEARDRTE coitictBa WIAH SHibiSth o BIEIRY 18514, 21 or
22, it being possipiedor saigrantibaeyitod sy df InEassary [iabe) g2 46EQUENGH IASTING 410>

PIERRE FA}BRE MEDICAMENT <120> anti-cMet anfi %%/<130> D Z <1l Ov> . imerd
P CTIE 2009106850101 415 D051 2.8 e B P s DEBE 6 A6 1 DHOA P DF» Us
61/184,502 IgGl forms ([224G11] chim, [224G1i] [MH chim], [224G11] [MUPSH chim],
[224G11] {MMCH chim], [224G11] [TH7 chim]) were presented. Black arrows
indicate the welis plated with celis.alone either in absence # or in presence ¥ of HGF.
A murine 1gG1 was introduced as & negative control for agonist activity. The m5D5 was
15  used as a dose-dependent full agonist control.

Figure 15: Effect of the murine 224G11 Mab and of various chimeric and
humanized versions of this antibody on HGF-induced proliferation of NCI-H441 cells
in vitro. NCI-H441 cells were plated in serum-free medium, Twenty four hours after
plating antibody to be tested were added either in absence or in presence of HGF. The

20 . murine m224G11, [224G11] chim, [224G11] [TH7 chim]) IgGl chimeric forms and
[224G11] [TH7 Hzi], [224G11] [TH7 Hz3],) were presented. Black arrows indicate the
wells plated with cells alone either in absence € or in presence ¥ of HGF. A murine
1gG1 was introduced as a negative control for agonist activity. The m5D35 was used as a
dose-dependent full agonist control.

25 Figure 16: In vive comparison of murine, chimeric and humanized 224G11
Mabs on the NCI-H441 xenograft model.

Figure 17A: agonist effect calculated as percentage versus maximal stimulation
of ¢-Met phosphorylation by HGF {100 ng/ml].

‘ 'Figure' 17B: antagonist effect calculated as percentage of inhibition of the

30 maximal stimulation of c-Met phosphorylation by HGF {100 ng/ml].

Figure 18: BRET models with c-Met activation model.

Figure 19: Effect of m224G11 and 1224G11 on c-Met degradation on A549



<151> 2009-06-05 <160> 117 <170> Patentin version 33 <210> 1 <211> 8 <212> PRT <213> mus
musculus <400> 1 Gly Tyr lle Phe Thr Ala Tyr Thr 15 <210> 2 <211> 8 <212> PRT <213> mus
musculus <400> 2 lle Lys Pro Asn Asn Gly Leu Ala 15 <210> 3 <211> 11 <212> PRT <213> mus
musculus <400> 3 Ala Arg Ser Glu lle Thr Thr Glu Phe Asp Tyr 1510 <210> 4 <211> 118 <212> PRT
<213> mus musculus <400> 4 Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
151015 47

cells. Ay Mean of 4 independent experiments +/- s.eam. B) Western blot image
representative of the 4 in.depc;ndent experiments performed.
Figure 20: Effect of m224G11 and h224G11 on c-Met degradation on NCI-
H441 cells. A) Mean of 4 independent experiments +/- s.e.m. B) Western blot mmage
5  representative of the 4 independent experiments performed.
Figure 21: Set up of an ELISA to evaluate c-Met shedding.
Figure 22: In vitro evaluation of c-Met shedding on NCI-H441 cells treated for 5
days with m224G11. mlgGl is an irvelevant antibody used as an isotype control.
Figure 23: In vitro evaluation of c-Met shedding on amplified Hs746T, MKN45
10 and EBC-1 cell lines treated for 5 days with m224G11. mlIgGl is an irrelevant antibody
used as an isotype control. PMA is a shedding inducer used as a positive control.
Figure 24: In vitro evaluation of ¢-Met shedding on NCI-H441 and amplified
Hs746T, MKN45 and EBC-1 cell lines treated for 5 days with m224G11. migGl is an
nrrelevant antibody used as an isotype‘control. PMA is a shedding inducer used as a
15  positive control.
Figure 25: Study of intrinsic phosphorylation of h224G11 on Hs746T cell line.
Figure 26. Study of intrinsic phosphorylation of h224G11 on NCI-H441 cell
line. A) phospho-ELISA and B} Western analysis.
Figure 27: Study of intrinsic phosphorylation of h224G11 on Hs578T cell line.
20  A) phospho-ELISA and B) Western analysis. _
Figure 28: Study of intrinsic phosphorylation of h224G11 on NCI-H125 cell
fine. A) phospho-ELISA and B) Western analysis,
Figure 29: Study of intrinsic phosphorylation of h224G11 on T98G cell hine. A)
phospho-ELISA and B) Western analysis.
25 Figure 30; Study of infrinsic phosphorylation 0fh224G11 on MDA-MB-231 cell
line, A) phospho-ELISA and B) Western analysis.
~Figure 31: Study of intrinsic phosphorylation of h224G11 on PC3 cell line. A)
phospho-ELISA and B) Western analysis.
Figure 32: Study of intrinsic phosphorylation of h224G11 on HUVEC cells.
30 - Figure 33: In vivo comparison of the wild type murine 224G11 antibody with a
chimeric hinge-engineered 224G 11{C2D5-7] Mabs on the NCI-H441 xenograft model.
Figure 34: ADCC induction by h224G11 on both Hs746T and NCI-H44] cells.



ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr lle Phe Thr Ala Tyr 202530 Page 1 SEQUENCES
PCT.txt Thr met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp met 354045 Gly Trp lle Lys Pro
Asn Asn Gly Leu Ala Asn Tyr Ala Gin Lys Phe 505560 Gin Gly Arg val Thr met Thr Arg Asp Thr Ser lle
ser Thr Ala Tyr 65707580 Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys 859095
Ala Arg Ser Glu lle Thr Thr Glu Phe Asp Tyr Trp Gly Gin Gly Thr 100105110 Leu Val Thr Val Ser ser
115 <210> 5 <211> 10 <212> PRT <213> mus musculis <400> 5 Glu ser Val Asp Ser Tyr Ala Asn
Ser Phe 1510 <210> 6 <211> 3 <212> PRT <213> mus musculus <400> 6

ICr-labeled Hs746T (A) or NCI-H441 (B) cells loaded {bold squares} or not (empty
squares) with h224G11 were mixed with different ratio of human NK cells and
incubated for 4 hr, Cells were harvested and cpm of **Cr released by lysis was counted.
‘The results are plotted as percentage of lysis against the effector/target cell ratio. NL for
5 non loaded cells. |
Figure 35: h224G11 staining in tumor xenograft which expressed various level
of c-Met (A: Hs746T amplified cell line for c-Met, B: NCI-H441 high level of c-Met
expression and C: MCF-7 low level of c-Met).

10 Example 1: Generation of antibodies against c-Met

To generate anti-c-Met antibodies 8 weeks old BALB/c mice were immunized
either 3 to 5 times subcutaneously with a CHO transfected cell line that express c-Met
on its plasma membrane (20x10° cells/dose/mouse) or 2 to 3 times with a ¢-Met
extracellular domain fusion protein (10-15 pg/dose/mouse) (R&D Systerns, Catalog #

15 358MT) or fragments of this recombinant protein mixed with complete Freund adjuvant
for the first immunization and incomplete Freund adjuvant for the following ones.
Mixed protocols in which mice received both CHO-cMet cells and recombinant proteins
were also performed. Three days before cell fusion, mice were boosted 1.p. or i.v. with
the recombinant protein or fragments. Then spleens of mice were collected and fused to

20 SP2/0-Agl4 myeloma cells (ATCC) and subjected to HAT selection. Four fusions were
performed. In general, for the preparation of monoclonal antibodies or their functional
fragments, especially of murine origin, it 1s possible to refer to techniques which are
described in particular in the manual “Antibodies” (Harlow and Lane, Antibodies: A
Laboratory Manual, Cold Spring Harbor Laboratory, Cold Spring Harbor NY, pp. 726,

25  1988) or to the techmique of preparation of hybridomas described by Kohler and
Milstein (Nature, 256:495-497, 1975).

Obtained hybridomas were initially screened by ELISA on the c-Met
recombinant protein and then by FACS analysis on A549 NSCLC, BxPC3 pancreatic,
and U87-MG glioblastoma cell lines to be sure that the produced antibodies wili be able

30  to zlso recognize the native receptor on fumor celis. Positive reactors on these 2 tests
were amplified, cloned and a set of hybridomas was recovered, purified and screened

for its ability to inhibit in vitro cell proliferation in the BxPC3 model.



Arg Ala Ser 1 <210> 7 <211> 9 <212> PRT <213> mus musculus <400> 7 Gin GIn Ser Lys Glu Asp
Pro Leu Thr 15 <210> 8 <211> 112 <212> PRT <213> mus musculus <400> 8 Asp lle Val Leu Thr Gin
Ser Pro Asp Ser Leu Ala val Ser Leu Gly 151015 Page 2 SEQUENCES PCT.txt Glu Arg Ala Thr lle
Asn Cys Lys Ser Ser Glu Ser val Asp Ser Tyr 202530 Ala Asn Ser Phe Met His Trp Tyr Gin Gin Lys
Pro Gly Gin Pro Pro 354045 Lys Leu Leu lle Tyr Arg Ala Ser Thr Arg Glu Ser Gly Val Pro Asp 505560
Arg Phe Ser Gly Ser Gly Ser Arg Thr Asp Phe Thr Lew#¥hr lle Ser 65707580 ser Leu Gin Ala Glu Asp
Val Ala Val Tyr Tyr Cys Gin Gin ser Lys 859095 Glu Asp Pro Leu Thr Phe Gly Gly Gly Thr Lys val Glu
lle Lys Arg 100105110 I<:§1;L t >at9pl<112p](-)1:g él'(il' %0<02 %I%(%DBR%I?SZ\]&’?&?G r{a‘fé?eﬁ" ynsglél%ell plates in RPMI
medivm, 2 mM L. Glutamine, without SVF. 24 hours after plating, antibodies to be
tested were added at a final concentration ranging from 0.0097 to 40 pg/ml 60 min
before addition of 100 ng/ml of hHGF. After 3 days, cells were puised with 0.5 pCiof
5  [PHltbymidine for 16 hours. The magnitude of [*H]thymidine incorporated into
trichloroacetic acid-insoluble DNA was guantified by liquid scintillation counting.
Results were expressed as raw data to really evaluate the intrinsic agonistic effect of
each Mab.
Then antibodies inhibiting at least 50% cell proliferation were evaluated for their
10  activity on c-Met dimerization and activation BRET analysis on transfected cells. ¢-Met
receptor activity was quantified by measuring the Gabl signalling molecule recruitment
on activated ¢-Met, For that purpose, CHO stable cell lines expressing C-Met-Rluc or
C-Met-Riuc and C-Met-K1100A-YFP for c-Met dimerization or C-Met-Riuc and a
mutated form of Gabl [Maroun et al., Mol. Cell. Biol., 1999, 19:1784-1799] fused to
15  YFP for c-Met activation were generated, Cells were distributed in white 96 well
micropiates in DMEM-F12/FBS 5 % culture medium one or two days before BRET
experiments. Cells were first cultured at 37°C with CO; 5 % in order to allow cell
attachment to the plate. Cells were then starved with 200 ul DMEM/well overnight.
Immediately prior to the experiment, DMEM was removed and cells quickly washed
20 with PBS. Cells were incubated in PBS in the presence or absence of antibodies to be
tested or reference compounds, 10 min at 37°C prior to the addition of coelenterazine
with or without HGF in a final volume of 50 pl. After incubation for further 10 minutes
at 37°C, light-emission acquisition at 485 nm and 530 nm was initiated using the
Mithras luminometer (Berthold) (1s/wave length/well repeated 15 times).
25 ~ BRET ratio has been defined previously [Angers et al., Proc. Natl. Acad. Sci.
USA, 2000, 97:3684-3689] as: [{emission at 530 nm) - (emission at 485 nm) X Cf] /
(emission at 485 nm), where Cf corresponds to (emission at 530 nm) / (emission at
485 nm) for celis expressing Rluc fusion protein alone in the same experimental
conditions. Simplifying this equation shows that BRET ratio corresponds to the rafio
30 530/485 nm obtained when the two partners were present, corrected by the ratio

530/485 nm obtained under the same experimental conditions, when only the partner

fused to R. reniformis luciferase was present in the assay. For the sake of readability,



<400> 9 Asp lle val Met Thr GIn Ser Pro Asp Ser Leu Ala Val ser Leu Gly 151015 Glu Arg Ala Thr lle
Asn Cys Lys Ser Ser Glu ser val Asp Ser Tyr 202530 Ala Asn Ser Phe met His Trp Tyr Gin Gin Lys
Pro Gly Gin Pro Pro 354045 Lys Leu Leu lle Tyr Arg Ala Ser Thr Arg Glu Ser Gly val Pro Asp 505560
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle ser 65707580 Ser Leu Gin Ala Glu Asp
val Ala Val Tyr Tyr Cys Gin Gin ser Lys 859095 Glu Asp Pro Leu Thr Phe Gly Gly Gly Thr Lys val Glu
lle Lys Arg 100105110 <210> 10 <211> 112 <212> PR¥ <213> mus musculus <400> 10
SEQUENCES PCT.txt Asp lle Val Met Thr Gin Ser Pro Asp Ser Leu Ala Val Ser Leu Gly 151015 Glu

Arg Ala Thr lle Asn Cys Lys Ser Ser.Glu_.Ser val Asp Ser Tyr 202530 Ala Asn Ser Phe Leu His Trp Tyr
Glrg1 Gin Lys Pro Geﬁﬁéiﬁrg%g%ses in mil iBR\fiT uni% (mBL%; mBU corresponas to the BRET ratio Py

multiplied by 1000.
After this second in vitro test, the antibody 224G11 1) without intrinsic activity
as a whole molecule in the functional test of proliferation, ii) inhibiting significantly
5 BxPC3 proliferation and iii) inhibiting c-Met dimerization was selected. In the
experiments, the 5DS Mab, generated by Genentech, and available at the ATCC, was

added as a control for the intrinsic agonistic activity.

Example 2: Humanization process of mouse 224G11 Mab by CDR-grafting

10 - 1%y Humanization of the light chain variable domain (VL)

As a preliminary step, the nucleotide sequence of 224G11 VL was compared to
the murine pgermline gene sequences included in  the IMGT  database
(http://imgt.cines.fr). Murine IGKV3-5*01 and 1GKJ4*01 germline genes showing a
seq_uénce dentity of 9931 % for the V region and 94.28 % for the T region,

15  respectively, have been identified. Regarding these high homologies, the 224G11VL
nucleotide sequence has been used directly to search for human homologics, instead of
corresponding mouse germbhines.

In a second step, the human germline gene displaying the best identity with the
224G11VL has been searched to identify the best human candidate for the CDR

20 grafting. For optimization of the selection, alignments between the amino acid
sequences have been performed. The hurman IGKV«@—I*OE germling gene yielded a
sequence identity of 67.30 %, but showed a different length for CDR1 {10 amino acids
m 224G11 VL and 12 amino acids in IGKV4-1%01). For the J region, the human
IGKI4*02 germline gene (sequence identity of 77.14 %) was salected.

25 In a next step, mouse 224G11 VL CDR regions were engrafted into the above
selected human framework sequences. Each amino acid position was analyzed for
several criteria such ag participation in VH/VL interface, in antigen binding or in CDR
structure, localization of the residuc in the 3D structure of the variable domain, CDR
anchors, residues belonging i the Vernier zone. Three humanized versions,

30 corresponding to SEQ ID No. §, SEQ ID No. 9 and SEQ ID No. 10 were constructed,
and containing respectively four (4, 39, 40, 84), two (39, 40) or one (40) murine
residues in their FR regions and the CDRs corresponding to mouse 224G11 VL.



354045 Lys Leu Leu lle Tyr Arg Ala Ser Thr Arg Glu Ser Gly Val Pro Asp 505560 Arg Phe Ser Gly Ser
Gly Ser Gly Thr Asp Phe Thr Leu Thr lle ser 65707580 ser Leu Gin Ala Glu Asp Val Ala Val Tyr Tyr
Cys Gin Gin Ser Lys 859095 Glu Asp Pro Leu Thr Phe Gly Gly Gly Thr Lys Val Glu lle Lys Arg
100105110 <210> 11 <211> 24 <212> DNA <213> mus musculus <400> 11 ggctacatct tcacagcata
cacc24 <210> 12 <211> 24 <212> DNA <213> mus usculus <400> 12 attaaaccca acaatgggct ggcc24
<210> 13 <211> 33 <212> DNA <213> mus musculu$ k400> 13 gccaggagcg aaattacaac agaattcgat
tac33 <210> 14 <211> 354 <212> DNA <213> mus musculus <400> 14 caggtccagc agctgtaagg
cctgggcagg gcccagaaaéc gtgcaatc tctct gcta gactggagtg tccagggta gcagag catcttcaca
gatgggatgg ggtcactatg Fagaagt caggeyett { gcactgggt gaggcaagct

As a preliminary step, the nucleotidic sequence of the 224G11 VH was

compared to the murine germline genes sequences inciuded in the IMGT database
(hitp://imgt.cines.fr).

5 Murine IGHV1-18*%01, IGHD2-4*01 and IGHI2*01 germline genes with a
sequence identity of 92.70 % for the V region, 75.00 % for the D region and §9.3¢ %
for the ] region, respectively, have been identified. Regarding these high homologies, it
has been decided to wse directly the 224G11VH nucleotide sequences to search for
human homologies, insiead of corresponding mouse germlines.

10 In a second step, the human germline gene displaying the best identity with the
224G11 VH has been searched to identify the best human candidate for the CDR
grafting. To this end, the nucieotidic sequence of 224G 11 VH has been aligned with the
human germline genes sequences belonging to the IMGT database. The human IGHV1-
2%02 V sequence exhibited a sequence i.denﬁty of 75.00 % at the nucleotide level and

15 6430 % at the amino acid level. Looking for homologies for the J region led to the
identification of the human IGHJ4*04 germline gene with a sequence identity of
78.72 %.

In a next step, mouse 224G11 VH CDR regions were engrafted into the above
selected human framework sequences, Each amino acid position was analyzed for

20 several criteria such as participation' in VH/VL interface, in antigen binding or in CDR
structure, iocalization 6f the residue in the 3D structure of the variable domain, CDR -
anchors, residues belonging to the Vernier zone. One fully humanized form,
corresponding te SEQ ID 4 was constructed; it contains exclusively human reéidues mn
its FR regioﬁs and the CDRs corresponding to mouse 224G11 VEHL

25

Example 3: Engineering of improved hinge mutants

It is well known by the skilled artisan that the hinge region strongly participates
in the flexibility of the variable domain of immunoglobulins (see Brekke et al,, 1995;
‘Roux et al., 1997). During the chimerization process of 224GI11 Mab, the mouse

30  constant domain IGHG! was replaced by the equivalent IGHGI portion of human

| origin. Since the amino acid sequence of the hinge region were highly divergent,

“murinization” of the hinge region was performed in order to keep its length and



attaaaccca acaatgggct ggccaactac acaagggata ccagcatcag caccgcatat Page 4 60 120 180 240
SEQUENCES PCT.txt atggagctga gcaggctgag gtctgacgac actgctgtct attattgcgc caggagcgaa300
attacaacag aattcgatta ctgggggcag ggcaccctgg tgaccgtgtc ctct354 <210> 15 <211> 30 <212> DNA
<213> mus musculus <400> 15 gaatctgtgg actcttacgc aaacagcttt30 <210> 16 <211> 9 <212> DNA
<213> mus musculus <400> 16 agggcttct9 <210> 17 <211> 27 <212> DNA <213> mus musculus
<400> 17 cagcagtcca aggaggaccc cctgact27 <210> 182211> 333 <212> DNA <213> lus musculus
<400> 18 gacattgtgc tgacccagtc tcccgatagc ctggecgtgt ccctgggega gagggcetacc60 atcaactgta

aaagctccga atctgt C tcttacgcaa acagctttat gcactggtatl20 cagcaaaagc Caggccaacc tcCaaagct
ctg a%ttacg 999 C?tf:?é 1ga§t§bcgggtg§b&%%%éfi(% l?inggegreggbn corr%sponds %o the %%sest homologue 0% g

the mouse IGHG] hinge, this sequence was as well considered. A series of 7 different
hinge sequences were constructed (SEQ ID Nos. 22 to 28) by incorporating portions of
the mouse IGHG]1 and the human IGHG?2 hinges into the human IGHGI hinge portion.

5 Another series of hinge mutants was designed and constructed (SEQ 1D Nos. 58
to 72) to evaluate the mfluence of either an additional cysteine and its position along the
hinge domain, deletion of 1, 2, 3 or 4 amino acids along the hinge domain and =

combination of these two parameters (cysteine addition and amino acid deletion).

10 Example 4: Production of humanized 224G11 Mab and engineered hinge
Mab formats

All above described Mab forms containing either chimeric, humanized and/or

engineered hinge regions were produced upon transient transfection and by using the

- HEK293/EBNA system with a pCEP4 expression vector (InVitrogen, US},

fod
o

The entire nucleotide sequences corresponding to the humanized versions of the
variable domain of 224G11 Mab light (SEQ ID No. 18, SEQ ID No. 19 and SEQ ID
No. 20) and heavy (SEQ ID No. 14) chains were synthesized by global gene synthesis
(Genecust, Luxembourg). They were subcloned mto a pCEP4 vector (InVitrogen, US)
carrying the entire coding sequence of the constant domain [CHI-Hinge-CH2-CH3] of a
20 human IgG1 or 1gG2 immunoglobulin. Modification of the hinge region was performed

by exchanging a {Nhell-Bcll} restriction fragment by the equivalent portion carrying

the desired modifications, each respective {Nhel-Bell} fragment being synthesized by

global gene synthesis (Genecust, LU). All cloning steps were performed according to

conventional molecular biology techniques as described in the Laboratory manual

25 {Sambrook and Russel, 2001} or according to the supplicr’s instructions. Each genetic

construct was fully validated by nucleotide sequencing using Big Dye terminator cycle

sequencing kit (Apphed Biosystems, US) and analyzed using a 3100 Genetic Analyzer
(Applied Biosystems, US).

Suspension-adapted HEK293 EBNA cells (InVitrogen, US) were routinely

30 grown in 250 ml flasks in 50 m! of serum-free medium Excell 293 (SAFC Biosciences)

supplemented with 6 mM glutamine on an orbital shaker (110 rpm rotation speed).

Transient transfection was performed with 2.10° celis/ml using linear 25 kDa



ggcgtgcccg ataggttCag cggatctggc agCaggaccg actttacact gaccatctcC240 agcctgcagg ccgaagatgt
ggcagtCtat tactgcCagc agtccaagga ggaccCcctg300 actttcgggg gtggtactaa agtggagatc aag333 <210>
19 <211> 333 <212> DNA <213> mus musculus <400> 19 gacattgtga tgacccagtC tcccgatagc
ctggCcgtgt ccctgggCga gagggctacc60 atcaactgta aaagCtccga atctgtggac tcttacgCaa acagctttat
gcactggtat120 cagcaaaagC Caggccaacc tCCaaagctg ctgatttaca gggcttCtac cagggagagc180
ggcgtgeceg ataggttcag. cggatctgge ageggeaccyg actttactt gaccatctcc240 agectgcagg ccgaagatgt

ggcagtctat taCtgccagce agtccaagga ggacccectg300 Page 5 SEQUENCES PCT.tXt actttcgggg

gtggtactaa agtggagatc, aa

333 <2102 20 <211> 333 <212> DNA <213> mus musculus <400> 20
gacattgtga atc 228 Ygtéga%gglé%eg gP%:é}: é%oﬁ gc1ences é)rfgadrecp iy waier at 4 linal o{)ncentratmn ot>

gctcy agectgeagy actitcgggg tgacccagtc aaagctccga

caggccaacc atag(ttezigicogasgaiybytgyadida treyatageatoigoal ecaelagdy bggateeggmt
ggeagictat agtggagale F%%‘&Cx%% E?@?ggg?&ﬁ%?&&aﬁ&é@%&@&%@ IACTERGALG ARG ELI0ar 92

acagctttct gggcttotac attitacact agtecaa
one volume of fresh culture medium to achieve a final cell density of 10° cells/ml.
% Cultivation process was monitored on the basis of cell viélbﬂity and Mab production.
Typically, cultures were maintained for 4 to 5 days. Mabs were purified using a
conventional chromatography approach on a Protein A resin (GE Healthcare, US).
All different forms of Mabs were produced at levels suitable with functional
evaluations. Productivity levels are typically ranging between 15 and 30 mg/l of

10  purified Mabs.

Example 5; Evaluation of c-Met phospshorylation statﬁs by a Phospho-c-
Met-specific ELISA assay

- This functional assay allows to monitor modulation c-Met phosphorylation

15  status either by Mabs alone or in the co-presence of HGF.
A549 cells were seeded in a 12MW plate in complete growth medium [FI2ZK +
10 % FCS]. Cells were starved for 16 hours before stimulation with HGF [100 ng/mij,
and cach Mab to be tested was added at its final concentration of 30 pg/ml 15 minutes
prior to ligand stimulation. ice-cokd lysis buffer was added 15 ruiniutes after the addition
20 of HGF to stop the phosphorylation reaction. Cells were scaped mechanically and cell
lysates were collected by centrifugation at 13000 rpm for 10 min. at 4°C and correspond
to the supernatant phase. Protein content was quantified using a BCA kit (Pierce) and
stored at —20°C until use. The phosphorylation status of c-Met was quantified by
ELISA. A goat anfi-c-Met Mab (R&D, ref AF276) was used as a capture antibody
25 (overnight coating at 4°C) and after a saturation step with a TBS-BSA 5% buffer {1
hour at room temperature (RT)), 25 wg of protein tysates were added to each well of the
coated 96MW plate. After a 90 minutes incubation at RT, plates were washed four time
and the detection antibody was added (anti-phospho-c-Met Mab, directed against the
phopshorylated Tyr residues at position 1230, 1234 and 1235). After an additional 1
30 hour incubation and 4 washes, an anti-rabbit antibody coupled to HRP (Biosource) was
added for 1 hour at RT, and the luminescence detection was performed by adding

Luminol. Luminescence readings were on a Mithras LB920 multimode plate reader



gagggctacc gcactggtat cagggagagc gaccatctcc ggacccectg <210> 21 <211> 13 <212> PRT <213>
artificial sequence <220> <223> consensus artificial hinge proteic sequence <220> <221> MUTAGEN
<222> (1)..(1) <223> Xaa is P or R <220> <221> MUTAGEN <222> (2)..(2) <223> XaaisKor R .
<220> <221> MUTAGEN <222> (3)..(3) <223> Xaa is S D or nothing <220> <221> MUTAGEN <222>
(5)..(5) <223> Xaa is G, D or nothing <220> <221> MUTAGEN <222> (7)..(7) <223> Xaa is K, H or V
<220> <221> MUTAGEN 54

(Berthold).

Both basal and HGF [100 ng/mlJ-induced c-Met receptor phosphorylation level
were unaffected neither by PBS treatment, nor by f.he addition of mouse or human Mabs
which do not target human c-Met receptor (Figure 1). On the other hand, mouse (m}

5  224G11 Mab strongly inhibited HGF [100 ng/mij-induced ¢-Met phosphorylation
(Figure 2B) without altering by itself receptor phosphorylation (Figure 2A).
Surprisingly, the chimeric form of 224G11 Mab (224G11chim/IgG1l), meaning variable
domain (VH+VL) from m224G11 combined with human constant domain 1gG1/kappa
vielded strong (17 % of maximal HGF effect, Figure 2A) agonist activity associated

10  with a reduced antagonist efficacy (54 % inhibition of HGF maximal effect compared to
the m224G11 that yields 75% inhibition of HGF maximum effect, Figure 2B). Three
humanized forms of 224Gil Mab, [224G11]1Hz1/IgGl, [224G11]Hz2/IgGl and
[224G11]Hz3/1gGl, also constructed on a human IgGl/kappa backbone, yielded also
decreased antagonist efficacy and significant agonist activity (11 to 24 % of maximal
15  HGF level) as compared to mouse 224G11 (Figures 2A and 2B). A series of engineered
versions of the heavy chain hinge domain were constructed and assayed in the c-Met
receptor phosphorylation assay. As shown in Figure 3A, an important reduction of the
agonist effect associated with the higG1/kappa i1sotype was observed for both the 1gG2-
based construct and for engineered 1gG1/kappa constructs [MH, MUP9H and TH7]. A -
20  concomitant increase in antagonist efficacy wag as well obtained. The hlgGl/kappa-
based TH7 hinge mutant, with the most human sequénceﬂ was selected to complete the
humanization process. In a next step, three hwmanized versions of 224G11 Mab vartable
domain were generated by combination to cither a human IgG2/kappa or an
IgGl/kappa-based TH7 engineered hinge constant domain., For the higGZ/kappa
25  humanized constructs, the humanized version Hz3 vielded strong agonmism (Figure 4A),
and for all three humanized versions, the antagonist efficacy was below that observed
with murine 224G11 Mab and comparable to the chimeric higGl-based Mab (56-57 %
inhibition of HGF effect, Figure 4B). On the other hand, combination of the three
humanized versions Hzl, Hz2 or Hz3 to the engineered 1gG1/TH7 mutant ahﬁost fully
30  restored the properties of mouse 224G 11 Mab in terms of weak agonist activity (5-6 %
of HGF effect) and strong antagonist efficacy (68 to 72 % inhibition of HGF effect) of
c-Met receptor phosphorylation (Figures 5A and 5B). These variants were highly



<222>(8)..(8) <223> Xaa isk, P, T or nothing <220> <221> MUTAGEN <222> (10)..(10) <223> Xaa is
P or | <220> <221> MUTAGEN SEQUENCES PCT.txt <222> (11)..(11) <223> Xaa is P or nothing
<220> <221> MUTAGEN <222> (13)..(13) <223> Xaa is P or T <400> 21 Xaa Xaa Xaa Cys Xaa Cys
Xaa Xaa Cys Xaa Xaa Cys Xaa 1510 <210> 22 <211> 11 <212> PRT <213> artificial sequence <220>
<223> artificial hinge derived from IgG2 <400> 22 Arg Lys Cys Cys Val Glu Cys Pro Pro Cys Pro 1510

<210> 23 <211> 12 <212> PRT <213> artificial sequeftce <220> <223> artificial hinge derived from
lgG1 <400> 23

improved as compared to chimeric IgG1-based 224G11 Mab but also to IgG2-based
humanized forms.

A second series of engineered versions of the heavy chain hinge domain was

constructed and assayed in the c-Met receptor phosphorylation assay. As shown in

5 figure 17A, all those new versions (c224GI11{C2], c224Gll{C3], c224G11{C5],

c224G11{C6], c224G11{C7], ¢224G11{A1-3], c224G11[{CTA6], c224G11{COAY],

c224G11[C2A35-7], c224G11[C5A2-6], c224G11[C9A2-7] and ¢224G11{A5-6-7-8])

exhibited weaker agonist effect than ¢224G11 since their agonism activities are

comprised between 6 and 14% of the HGF effect compared to 23% for c224G11. As

10 ¢224G11[TH7], all those new versions exhibited a concomitant increase in antagonist

efficacy [figure 17B]. Those results showed that engineering of the heavy chain domain

by point mutation and/or deletion couid modify agonistic/antagonistic properties of an

antibody.

15 Example 6: BRET analysis
In a first set of experiments, it had been control that irrelevant mouse IgGl,
human IgG1 and human IgG2 had no effect of HGF induced BRET signal in both
BRET models (representative experiment out of 12 independent experiments; Figure 6).
These Mabs are forthwith cited as controls.

20 The effect of a IgG1 chimeric form of mouse 224G11 Mab ([224G11]chim) on
both ¢-Met dimerization and c-met activation BRET model was evaluated. While mouse
224(G11 Mab inhibited 59.4% of the HGF induced BRET signal on c-Met dimerization
model, [224G11]chim Mab inhibited only 28.9% (Figure 7A). [224G1] Jchim antibody
was also less effective in inhibiting HGF induced c-Met activation since [224G11]chim

25 and m224G11 antibodies inhibited respectively 34.5% and 56.4% of HGF induced
BRET signal (Figure 7B). Moreover, m224G11 alone had no effect on c-Met activation
while [224G11]chim bad a partial agonist effect on ¢-Met activation corresponding to
32.9% of the HGF induced signal. This partial agonist effect of the [224G11]chim was

~ also seen on c-Met dimerization BRET model since [224G11]chim alone induced a

30  BRET increase corresponding to 46.6% of HGF-induced signal versus 21.3% for

m224G11 (Figure 7A). |
In Figures 8A and 8B, hinge mutated chimeric forms of 224G11 antibody



Pro Arg Asp Cys Gly Cys Lys Pro Cys lle Cys Thr 1510 <210> 24 <211> 12 <212> PRT <213>
artificial sequence <220> <223> artificial hinge derived from IgG1 <400> 24 Pro Lys Ser Cys Gly Cys
Lys Pro Cys lle Cys Thr 1510 <210> 25 <211> 12 <212> PRT <213> artificial sequence <220> <223>
artificial hinge derived from IgG1 <400> 25 Pro Lys Ser Cys Gly Cys Lys Pro Cys lle Cys Pro 1510
Page 7 SEQUENCES PCT.txt <210> <211> <212> <213> <220> 26 13 PRT artificial sequence
hinge derived from IgG1 56

showed a greater inhibitory effect on HGF induced BRET signal than {224G11]chim
since they showed a 59.7%, 64.4%, 53.2% and 73.8% inhibition of the HGF induced
activation BRET signal (Figure 8B) and 61.8%, 64.4% 52.5% and 64.4% inhibition of
the HGF induced c-Met dimerization BRET signal (Figure 8A) for [224G11][MH

5 chim], [224G11][MUPOH chim], [224G11][MMCH chim] and [224GI11][TH7 chim]
respectively. Contrary to [224G11chim, which had a partial agonist effect on c-Met
activation, hinge mutated chimerical forms of 224G11 antibody showed no significant
effect on c-Met activation alone (5.1%, 7.6%, -2.0% and -6.9% respectively) as
observed for m224G1i1.

10 In Figure 9B, like the [224G11] [TH7 chim], the 3 humanized versions of
224G11 1gG1 antibody with the TH7 hinge induced no significant increased of BRET
signal in activation model when tested alone and showed a strong inhibition of HGF
induced BRET signalz 59.9%, 41.8% and 57.9% for the Hzl, Hz2 and Hz3 forms
respectively. Moreover, [224G11] [TH7 Hzl], [224G11] [TH7 Hz2] and [224G11]

15  [TH7 Hz3] inhibited HGF induced BRET signal on dimerization model of 52.2%,
35.8% and 49.4% respectively (figure 9A). |

Contrary to [224G11]chim, the chimeric form of 224G11 1gG2 antibody
([224G11] [1gG2 chim]) showed no partial agonist effect alone and inhibited 66.3% of
the HGF effect on c-Met activation model (Figure 10B). On ¢-Met dimerization model,

20 [224GI11] [1gG2 chim] mhibited 62.4% of the HGF induced BRET signal (Figure 10A).

The agonist efficacy of the second series of engineered versions of the heavy
chain hinge domain was evaluated in c-Met activation BRET model (Figure 18). In
contrast to c224G11, which had a partial agomist effect on c¢c-Met activation,
c224G11[C2],  ¢224GII[C3],  c224GII[CS5],  <¢224G11[C6],  ¢224G11[CT],

25 ¢224G1i1[AL-3], c224G11{CTA6}, c224G11[C6A9},. c224G11[C2A5-7],
c224G11[C5A2-6], ¢224G11[COA2-7] and c224G11{AS5-6-7-8] hinge mutated chimeric

forms of 224G11 antibody showed no significant effect on c-Met activation alone.

Example 7: c-Met recognition by chimeric and humanized 224G11 forms
30 A direct ELISA has been set up to determine the binding ability of the various
chimeric and humanized forms on the recombinant ¢-Met. Briefly recombinant dimeric

c-Met from R&D Systems was coated at 1.25 pg/ml on 96-well Immunion II plates.



Pro Arg Asp Cys Gly Cys Lys Pro Cys Pro Pro Cys Pro 1510 <210> <211> <212> <213> <220> 27
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After an overnight incubation at 4°C, wells were saturated with a 0.5% gelatine/PBS
solution. Plates were then incubated for 1 hour at 37°C before addition of 2 fold
dilutions of antibodies to be tested. Plates were incubated an additional hour before
addition of a goat anti-mouse 1gG HRP for detecting the murine antibody and a goat
5  anti-human Kappa light chain HRP for chimeric and humanized antibody recognition.
Plates were incubated for one hour and the peroxydase substrate TMB Uptima was
added. for 5 mn before neutralization with H;SO, 1M. Results presented in Figure 11

showed that ali tested forms were comparable for c-Met recognition.

10 - Example 8: Effect of murine and chimeric 224G11 on HGF-induced
proliferation of NCI-H441 cells in vitro
NCI-H441 cells from ATCC were routinely cultured in RPMI 1640 rﬁ,edium
(Invitrogen Corporation, Scotland, UK), 10% FCS (Invitrogen Corporation), 1% L-
Glutamine (Invitrogen corporation). For proliferation assays, cells were split 3 days
15 before use so that they were in the confluent phase of growth before plating. NCI-H441
cells were plated in 96-well tissue culture plates at a density of 3.75x10 cells/well in
200 pl of serum free medium (RPMI 1640 medium plus 1% L-Glutamine). Twenty four
hours after piating, antibodies to be tested were added to NCI-H441 and incubated at
37°C for thirty minutes before adding HGF at a final concentration of 400 ng/ml (5 nM)
20 for 142 additional hours. The dose range tested for each antibody is from 10 to
0.0097 pg/mi (final concentration in each well), In this experiment, a munne IgG1 Mab
was added as a murine isotype control and the tested antibodies were the following one:
m224G11 and its human IgG1 chimeric form identified as [224G11]chim. Wells plated
with cells alone -/+ HGF were also included. Then cells were pulsed with 0.25 uCi of
25  ['HIThymidine (Amersham Biosciences AB, Uppsala, Sweden) for 7 hours and 30
minutes. The magnitude of [*H]Thymidine incorporated m trichloroacetic acid-insoluble
DNA was quantified by liquid scintillation counting. Results are expressed as non
transformed cpm data to better evaluate the potential inirinsic agonist activity that could
occur with anti-c-Met Mabs when added alone to tumour cell.
30 Results described in Figure 12 demonstrated that, as expected, the murine
antibody m224G11 displayed no agonist effect when added alone to cancer cells

whatever the tested dose. No significant inhibition of the HGF-induced proliferation



10 <210> 29 <211> 33 <212> DNA <213> artificial sequence <220> <223> artificial hinge derived
from 1gG2 <400> 29 aggaagtgct gtgtggagtg ccccccctge cca33 <210> 30 <211> 36 <212> DNA <213>
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was observed with the isotype control regarding to the cpm variations observed for this
compound in this experiment. When added alone, the m224G11 antibody did not show

any agonist effect compared to the migG! isotype control Mab or cells alone. A dose
dependent anti-proliferative activities reaching 78% was observed for m224G11 (%

5  mhibition calculation: 100-[(cpm cells+Mab to be tested-mean cpm background mIgG1)
x 100 / (mean cpm cells + HGF- mean cpm celis alone)]). Surprisingly, the chimeric
form of the 224G11 Mabs induced a significant, dose dependent agonist effect when

| added alone. This agomist effect had an impact on the in vitro inhibition of HGE-
mduced proliferation that shifted from 78% for the murine 224G11 to 30% for its

10 chimeric form. To determine whether such “lower” in vitro Intrinsic agonist activity was
compatible with ar unchanged in vivo effect, both m224G11 and [224G11]chim were
produced for in vivo testing. As, in previous studies, the 30 pg/mice dose had

demonstrated a significant in vivo activity, that dose was selected for in vivo evaluation.

15 Example 9: fn vive comparison of murin and chimeric 224G11 Mabs on the
NCI-H441 xenograft model |

NCI-H441 is derived from papillary lung adenocarcinoma, expresses high levels

of c-Met, and demonstrates constitutive phosphorylation of c-Met RTK.
To evaluate the in vivo effect of antibodies on the NCI-H441 xenograft model,
20 six to eight weeks old athymic mice were housed in sterilized filter-topped cages,
maintained in sterile conditions and manipulated according to French and European
guidelines. Mice were injected subcutancously with 9x10° cells. Then, six days after
cell implantation, tumors were measurable (approximately 100 mum’), animals were
divided into groups of 6 mice with comparable tumor size and treated first with a
25  loading dose of 60 pg of antibody/mice and then twice-a week with 30 ug/dose of each
| antibody to be tested. The mice were followed for the observation of xenograft growth
rate. Tumor volume was calculated by the formula: = (Pi)/6 X length X width X height.
Results described in Figure 13 demonstrate that the murine Mab devoided of agonist
activity in vivo behave, as expected, as potent antagonist even at the low tested dose. In
30  contrast to what observed with the murine Mab, the chimeric one displayed a very
transient in vivo activity and tumor completely escaped to the treatment at D20 post cell

injection. This experiment demonstrates clearly that the increase of in vitro agonist



32 36 DNA artificial sequence hinge derived from IgG1 <400> 32 ccaaagagct gcggctgcaa gccttgtatc
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cifect that resulted in a decrease of antagonist activity was also responsible for a

significant in vivo loss of antagonist activity.

Example 10: Effect of the murine 224G11 Mab and of various chimeric and

5  humanized versions of this antibody on HGF-induced proliferation of NCI-H441
cells in vitro

NCI-H441 cells from ATCC were routinely cultured in RPMI 1640 medium

(Invitrogen Corporation, Scotland, UK), 10% FCS (Invitrogen Corporation), 1% L-

Glutamine (Invitrogen Corporation). For proliferation assays, cells were split 3 days

10 before use so that they were 1n the confluent phase of growth before plating. NCI-H441

cells were plated in 96-well tissue culture plates at a density of 3.75x10° celis/well in

200 pl of serum free medium (RPMI 1640 medium plus 1% L-Glutamine). Twenty four

hours after plating, antibodies to be tested were added to NCI-H441 and incubated at

37°C for thirty minutes before adding HGF at a final concentration of 400 ng/ml (5 n1M)

15  for 142 additional hours. The dose range tested for each antibody is from 10 to

0.0097 ug/ml (final concentration in each well). In this experiment, murine IgG1 Mab

was added as a murine isotype control and as an agonist negative control. The tested

antibodies were the following one: i) m224G11, ii) its human IgGl chimeric forms

respectively identified as [224(G11] chim, [224G11] [MH chim], [224G11] [MUPSH

20 chim], [224G11] [MMCH chim], [224G11] [TH7 chim] iii) its humanized IgG1 forms

respectively described as [224G11] [Hz1], [224G11] [Hz2], [224G11] [Hz3] Wells

plated with cells alone -+ HGF were also included. The 5D5 whole antibody .from

Genentech commercially available at the ATCC as an hybridoma cell line was

ntroduced as a-full agonist positive control and thereafter called m5D5. Then cells were

]
W

pulsed with 0.25 uCi of [*H]Thymidine (Amersham Biosciences AB, Uppsala, Sweden)
for 7 hours and 30 minutes. The magnitude of [H]Thymidine incorporated in
trichloroacetic acid-insoluble DNA was quantified by liquid scintillation counting.
Results are expressed as non transformed cpm data to better evaluate the potential
mtrinsic agonist activity that could eccur with anti-c-Met Mabs when added alone to
30 tumour cell,

Results described in Figure 14A demonstrated that as expected neither the
isotype control nor the m224G11 displayed amy agonist activity om NCI-H441



36 DNA artificial sequence hinge derived from IgG1 <400> 35 cccaaaagct gcgattgcca ctgtcctcca
tgtcca <210> 36 <211> 443 <212> PRT <213> mus musculus <400> 36 GIn Val GIn Leu Val GIn Ser
Gly Ala Glu Val Lys Lys Pro Gly Ala Page 9 SEQUENCES PCT, xt 51015 Ser Val Lys Val Ser Cys
Lys Ala Ser Gly Tyr lle Phe Thr Ala Tyr 202530 Thr Met His Trp val Arg GIn Ala Pro Gly Gin Gly ITeu
Glu Trp Met 354045 Gly Trp lle Lys Pro Asn Asn Gly Leu Ala Asn Tyr Ala Gin Lys Phe 505560 Gin Gly
Arg Val Thr met Thr Arg Asp Thr Ser lle Ser Thr Ala Tys®5707580 Met Glu Leu Ser Arg Leu Arg Ser
Asp Asp Thr Ala Val Tyr Tyr cys 859095 Ala Arg Ser Glu lle Thr Thr Glu Phe Asp Tyr Trp Gly Gin Gly

Thr 100105110 , . X ) e o
proliferation. The isotype control was without effect on HGF-induced cell proliferation

whereas m224G11 showed & 66% inhibition when added at the final concentration of

10 pg/ml. The m5D5 used as an agonist control showed, as expected, a full dose

dependent agonist effect when added alone to the cells. As already observed, the

5 [224G11] chim Mab displayed a significant dose- dependent agonist effect and, a

decreased inhibitory activity of this chimeric form was observed: 19% instead of 66%

for the murine form. When added alone, the 3 1gG1 humanized Mabs demonstrated

dose dependent agonist effects compared to the m224G11 form. [224G11] [Hz1],

[224G11] [Hz2] and [224G11] [Hz3] had comparable antagonist activities about 46, 30

10 and 35%. These activities are significantly lower than the one observed for m224G11.

In Figure 14B, various IgG1 chimeric forms were tested. Compared to [224G11] chim

form which displayed a dose-dependent agonist effect when added alone to NCI-H44]

cells, the [224G11] [MH chim], [224G11] {MUPYH chimj, [224G11] [MMCH chim],

[224G11] [TH7 chim} forms were without significant intrinsic agonist effect. Their

15  antagonist activity was higher than the one observed for the m224G11 Mab (57%) with

mhibitions reaching 79, 78, 84 and 93% respectively for [224G11} IMH chim],
[224G11] [MUPYH chim], [224G11] {MMCH chim] and [224G11] [TH7 chim].

Exampie 11: In vitro effect of various IgG1 humanized form of the 224G11

20 Mab _
NCI-H441 cells from ATCC were routinely cultured in RPMI 1640 medium
(Invitrogen Corporation, Scotland, UK), 10% FCS (Invitrogen Corporation), 1% L-
Ghutamine (Invitrogen Corporation). For proliferation assays, cells were split 3 days
- before use so that they were in the confiuent phase of growth before plating. NCI-H441
25  cells were plated in 96-well tissue culture plates at a density of 3.75x10% cells/well in
200 ul of serum free medium (RPMI 1640 medium plus 1% L-Glutamine). Twenty four
hours after plating, antibodies to be tested were added to NCI-H441 and incubated at
37°C for thirty minutes before adding HGF at a final concentration of 400 ng/mi (5 nM)
for 142 additional hours. The dose range tested for each antibody is from 10 to
30 0.0097 pg/ml (final concentration in each well). In this experiment, murine 1gG1 Mab
was added as a background negative control for agonist activity and the tested

antibodies were the following one: i) m224G11, ii) its human IgG1 chimeric forms



Leu val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser val Phe Pro 115120125 Leu Ala Pro Cys Ser Arg
Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly 130135140 Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr
val ser Trp Asn 145150155160 Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala val Leu Gin
165170175 Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr val Pro Ser Ser 180185190 Asn Phe Gly
Thr Gin Thr Tyr Thr Cys Asn val Asp His Lys Pro Ser 195200205 Asn Thr Lys val Asp Lys Thr Val Glu
Arg Lys Cys Cys Val Glu Cys 210215220 Pro Pro Cys &ro Ala Pro Pro Val Ala Gly Pro Ser Val Phe
Leu Phe 225230235240 Pro Pro Lys Pro Lys Asp Thr Leu Met lle Ser Arg Thr Pro Glu val 245250255

Thr Cys val val Val Asp val Ser His Glu Asp Pro Glu val Gin Phe 260265270 SEQUENCES PCT.txt
275280285 Arg GRIEHTEH Ié%lﬁ%aé%? P g o[xAA QA SERV shmeluinribs doopoizadde@dl val His

Gin Asp Trp Leu AstGhysbyaitdly TissdstseLys Lysivial 3058008:582024G11] [TH7 Hz3]. Wells
plated with celis alone -/+ HGF were also included. The 5D5 whole antibody from
Genentech commercially available at the ATCC as an hybridoma cell line was

5 introduced as a full agonist positive control and thereafter called m5D3. Then cells were
pulsed with 0.25 nCi of [*H]Thymidine (Amersham Biosciences AB, Uppsala, SWeden)
for 7 hours and 30 minutes. The magnitnde of [“H]Thymidine incorporated in
trichloroacetic acid-insoluble DNA was quantified by liquid scintillation cousting.
Results are expressed as non transformed cpm data to better evaluate the potential

10 imirinsic agonist activity that could occur with anti-c-Met Mabs when added zalone to
tumour cell. _
Figure 15 showed that the m224G11 Mab displayed the usual inhibitory effect
(74% inhibition). The chimeric IgGl form [224G11] chim had as expected a dose
dependent intrinsic agonist effect and a lower antagonist effect compared to the murin
15 form: 33% versus 74% inhibition. The [224G11] [TH7 chim] had a very weak agonist
activity in this experiment, However it displayed a high inhibitory effect (81 %) close to
the one noticed for the murine Mab. The 2 humanized forms had no intrinsic agonist
effect and had an antagonist activity close to the ones observed for the murine Mab or
the [224G11] [TH7 chim] with respectively 67 and 76% inhibition for [224G11] [TH7
20  Hzl]and [224G117 [TH7 Hz3].

Example 12: In vivo comparison of murin, chimeric and humanized 224G11
Mabs bearing either the wild type or the TH7- engineered hinge (NCI-H441
xenografi model).
25 NCI-H441] 1is derived from papillary lung adenocarcinoma, expresses high levels
of c-Met, and demonstrates constitutive phosphorylation of c-Met RTK.

" To evaluate the necessity of hinge engineering to save in vivo activity of the
224G11 murine antibody, six to eight weeks old athymic mice were housed in sterilized
filter-topped cages, maintained in sterile conditions and manipuiated according to

30 French. and European guidelines. Mice were injected subcutaneously with 9x10° NCI-
H441 cells. Then, six days after cell implantation, tumors were measurable

(approximately 100 mm®), animals were divided into groups of 6 mice with comparable



Ser Asn Lys Gly Leu Pro Ala Pro lle Glu Lys Thr lle Ser Lys Thr 325330335 Lys Gly Gin Pro Arg Glu
Pro Gin Val Tyr Thr Leu Pro Pro Ser Arg 340345350 Glu Glu Met Thr Lys Asn Gin-Val Ser Leu Thr
Cys Leu Val Lys Gly 355360365 Phe Tyr Pro Ser Asp lle Ala Val Glu Trp Glu Ser Asn Gly Gin Pro
370375380 Glu Asn Asn Tyr Lys Thr Thr Pro Pro Met Leu Asp Ser Asp Gly Ser 385390395400 Phe
Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gin Gin 405410415 Gly Asn Val Phe Ser Cys
Ser Val Met His Glu Ala Leu His Asn His 420425430 T4 Thr Gin Lys Ser Leu Ser Leu Ser Pro Gly
435440 <210> 37 <211> 445 <212> PRT <213> mus musculus <400> 37 Gin Val Gin Leu Val Gin Ser
Gly Ala Glu Val Lys Lys Pro Gly Ala 151015 Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr lle Phe Thr
Ala Tyr 202530 THPM&HAaR AR AFg! BifF R BIBGIP B éw&%iﬂzé}hwmetaéﬁ wice

a week with a 1 mg/dose of each antibody to be tested. Ten antibodies were evaluated in
this experiment including the m224G11, the chimeric form displaying the wild type
hinge (c224G1l1), the TH7-engineered chimeric form (224G11[TH7 chim]), three
5  humanized form bearing the wild type hinge (224G11{1gG1 Hzl), 224G11[1gG1 Hz2]
and 224G11[IgG1 Hz3]) and the three corresponding TH7-engineered forms
(224G11[TH7 Hz1], 224G11{TH7 Hz2] and 224G11[TH7 Hz3]}. Mice were followed

for the observation of xenograft growth rate.
Tumor volume was calculated by the formula: m (Pi)/6 X length X width X

10 height. '

Results described in figure 16 demonstrate that the murine Mab de;void of any
agonist activity in vitro behave, as expected, as potent in vivo antagonist. In contrast to
what observed with the murine Mab, both chimeric and humanized forms bearing the

wild type hinge displayed only a very transient in vivo activity. In any cases the

Ll
]

substitution of the wild type hinge by the TH7-engineered one resulted in a complete
restoration of the in vivo activity observed with murine antibodies. This experiment
demonstrates clearly that the increase of in vitro agonist effect that resulted in a
decrease of antagonmist activity was also responsible of a significant in vivo loss of
antagonist activity. It also demonstrateS that the use of a TH7-engineered region instead

20 ofthe wild type one 1s needed for keeping the in vive properties of the murine Mab.

Example 13: Effect of m224G11 and its humanized form h224G11 on c-Met
downregulation in vitro

In the following examples, for the avoidance of doubt, the expression h224G11

25 refers to the humanized form 224G11 [TH7 Hz3] of the antibody of the invention.

Two cell ines have been selected to address the activity of anti-c-Met antibodies
on c-Met receptor degradation. A549 (#HTB-174) and NCI-H441 (#CCL-185) are two
NSCLC cell lines from the ATCC collection. NCI-H441 cells were seeded in RPMI
1640 + 1% L-glutamine + 10% heat-inactivated FBS, at 3x10" celis/om? in six-well

30 plates for 24 h at 37°C in a 5% CO; atmosphere. A549 cells were seeded in F12K +
10% heat-inactivated FBS, at 2x10” cells/cm? in six-well piates for 24 h at 37°C in a 5%
CO, atmosphere.



Gly Trp lle Lys Pro Asn Asn Gly Leu Ala Asn Tyr Ala Gin Lys Phe 505560 Gin Gly Arg Val Thr Met Thr
Arg Asp Thr Ser lle Ser Thr Ala Tyr 65707580 Page 11 SEQUENCES PCT.txt Met Glu Leu Ser Arg
Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Arg Ser Glu lle Thr Thr Glu Phe Asp Tyr Trp
Ely GIn Ely Thr 100105110 Leu val Thr val Ser Ser Ala ser Thr Lys Ely Pro Ser val Phe Pro
115120125 Leu Ala Pro Ser Ser Lys Ser Thr Ser Ely Ely Thr Ala Ala Leu Ely 130135140 cys Leu val
Lys Asp Phe Pro Glu Pro val ThrVal Ser Trp Asn Ser $45150155160 Ely Ala Leu Thr Ser Ely val His
Thr Phe Pro Ala Val Leu GIn ser 165170175 Ser Ely Leu Tyr Ser Leu Ser Ser Val Val Thr val Pro Ser
Ser ser 180185190 Leu Ely Thr GIn Thr Tyr lle cys Asn val Asn His Lys Pro Ser Asn 195200205 Thr
Lys val Asp Lys Arg Val'GfihFf i%@é’?%&%‘ RE5cyetiyrhespiasg Gpiso st ¢PB% esePksing Pro

Glu Leu Leu Ely ElyuRretgesd/alPhe AR1id3B2BOE3524@i-c-Met antibodies (10 pg/ml), irrelevant
mlgG1{10 ug/ml}, or HGF (400 ng/mL.) were added in serum-free DMEM medium at
37°C. After either 4 hours or 24 hours of incubation, the medium was gently removed

5  and cells washed twice with cold PBS. Cells were fysed with 500 pL of ice-cold lysis
buffer [50 mM Tris-HCI (pH 7.5); 150 mM NaCl; 1% Nonidet P40; 0.5% deoxycholate;
and 1 complete protease inhibitor cocktail tablet pius 1% antiphosphatases]. Cell lysates
were shaken for 90 min at 4°C and cleared at 15 000 rpm for 10 minutes. At this stage,
cell Fysates could be stored at —20°C until needed for western blot analysis. Protein

10 concentration was quantified using BCA. Whole cell lysates (Sug in 20 pl) were
separated by SDS-PAGE aﬁd transferred to nitrocellulose membrane. Menbranes were
saturated for 1 h at RT with TBS-Tween 20 0.1%{TBST); 5% non-fat dry milk and
probed with anti-c-Met antibody (dilution 1/1000) overnight at 4°C in TBST-5% non-
fat dry milk. Antibodies were diluted in tris-buffered saline-0.1% tween 20 (viv)

£

[

(TBST) with 1 % non-fat dry milk, Then, membranes were washed with TBST and

incubated with peroxydase-conjugated secondary antibody (dilution 1:1000) for 1 h at |

RT. Immunoreactive proteins were visualized with ECL (Pierce # 32209). After c-Met

visualization, membranes were washed once again with TBST and incubated for 1 h at

RT with mouse anti-GAPDH antibody (dilution 1/200 000) in TBST-5% non-fat dry

20 milk. Then, membranes were washed in TBST and incubated with peroxydase-
conjugated secondary antibodies, for 1 h at RT. Membranes were washed and GAPDH
was revealed using ECL. Band intensity was quantified by densitometry.

Results'presented in figures 19A and 20A demonstrated that both m224G11 and

h224G11 are able to significantly downregulate c-Met, in a dose-dependant way, in

25 both A549 and NCI-H441 cell lines. The downregulation is already significant after a 4
hour incubation time and still increased at 24 hour. Histograms presented in figures 19A
and 20A corresponds to mean values or respectively 4 and 3 independent experiments.
Western blot mmages corresponding to one sigrificant experiment were included in
figures 198 and 20B. }

30

Example 14: Effect of m224G11 and its humanized form h224G11 on e-Met

shedding in vitro



Phe Pro Pro Lys Pro Lys Asp Thr Leu Met lle ser Arg Thr Pro Glu 245250255 val Thr cys val Val Val
Asp val Ser His Glu Asp Pro Glu val Lys 260265270 Phe Asn Trp Tyr val Asp Ely Val Glu val His Asn
Ala Lys Thr Lys 275280285 Pro Arg Glu Glu Gin Tyr Asn Ser Thr Tyr Arg Val Val ser val Leu
290295300 Thr val Leu His GIn Asp Trp Leu Asn Ely Lys Glu Tyr Lys cys Lys 305310315320 val Ser
Asn Lys Ala Leu Pro Ala Pro lle Glu Lys Thr lle ser Lys 325330335 Ala Lys Ely Gin Pro Arg Glu Pro
Gin Val Tyr Thr Leu Pro Pro ser 340345350 Page 12 8£EQUENCES PCT.ixt Arg Glu Glu Met Thr Lys
- Asn Gin val Ser Leu Thr Cys Leu Vai Lys 355360365 Gly Phe Tyr Pro Ser Asp lle Ala Val Glu Trp Glu
Ser Asn Gly Gin 370375380 Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gl
385390395400 ser Phe BB aliefgr s Smys felierfirpl sy ey o esr Al Gh hos2aou 28 Gin Gly

Asn Val Phe ser gGys Sendialdetiis GlinAdathedtis ASRARR429430an patient carrying tumors
expressing ¢-Met. Moreover, antibodies directed against c-Met such as the DN30 Mab,
are described as shedding inducers of ¢-Met in in vitro experiments. To determine

5  whether the m224G11 as such a property, celis were seeded in six-well plates in 10%

FCS medium. When they reached approximately 80% confluence, medium was

rernoved and fresh complete culture medium +/- compounds to be tested was added.

Cells were incubated 72 additional hours with either m224G11, an isotype control

mlgGT or PBS. PMA (phorbol meristate acetate) was introduced as a shedding inducer.

10 . HGF was also tested on celis to determine the impact of c-Met ligand on natural
oceurring shedding. Then supernatants were cdllected and filtered on 0.2 pm before use
in an ELISA test which soluble forms of ¢-Met were captured with an anti-c-Met
antibody that does not recognize the same epitope as either m224G1i1 or the ¢l1E]
(Figure 21). Moreover, cells from each well were washed once with PBS and lysed to
15  determine protein concentration. For the ELISA, 224D10 was used as a capture
antibody and after plate saturation, filtered supernatants from six well plates were added
in the ELISA test. A monomeric c-Met form was used as a positive control. After
supernatant incubation, plates were washed to remove the unbound ¢-Met and ¢11E]1
was used to detect c-Met captured by the 224G11 Mab. The revelation of the test was

20 finally performed by addition of an HRP-conjugated anti-hFc poiyclonal antibody.

Results shown in figure 22 indicate that a natural shedding of ¢c-Met occurred
when cells were cultured for 72 hours in vitro. No effect of the mIgGl was observed.
However, the addition of m224G11 seemed to inhibit c-Met shedding. These results
were confirmed for 3 other cells fines (Hs746T, EBCI and MKN45) in figure 23. In that

25  second experiment, the PMA, added as a positive shedding inducer, increased

significantly, as expected, c-Met shedding at least in 2 cell lines (Hs7467T and MKN45),
Finally, in a third experiment (Figure 24), HMGF was introduced as a control. No
additional shedding was induced by HGF compared as celis alone or cells + migGl.
Once again, a significant inhibition of c-Met shedding was observed with m224G11.

30

Example 13: Intrinsic effect of h224G11 Ab on various cell lines

In previous experiments described in this patent, it has been demonstrated that in



His Tyr Thr Gin Lys ser Leu Ser Leu Ser Pro Gly Lys 435440445 <210> 38 <211> 218 <212> PRT
<213> mus musculus <400> 38 Asp lle val Leu Thr Gin Ser Pro Asp Ser Leu Ala val Ser Leu Gly
151015 Glu Arg Ala Thr lle Asn Cys Lys Ser Ser Glu ser val Asp Ser Tyr 202530 Ala Asn Ser Phe met
His Trp Tyr Gin Gin Lys Pro Gly Gin Pro Pro 354045 Lys Leu Leu lle Tyr Arg Ala Ser Thr Arg Glu ser
Gly val Pro Asp 505560 Arg Phe ser Gly Ser Gly Ser Arg Thr Asp Phe Thr Leu Thr lle Ser 65707580
ser Leu Gin Ala Glu Asp Val Ala Val Tyr Tyr Cys Gin Gi#g ser Lys 859095 Glu Asp Pro Leu Thr Phe Gly
Gly Gly Thr Lys Val Glu lle Lys Arg 100105110 Thr val Ala Ala Pro Ser Val Phe lle Phe Pro Pro Ser

Asp Glu Gin 115120125 Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr
130135140 SE@WE‘S WG observed with other antibodies such as SDS, the m224G11 and its

humanized form h224G11 do not display significant intrinsic activity tumor cell lines.
To extend this property to other cell lines, western blot and phospho-ELISA
experiments were performed with the antibody élone, added for various times,.on a set
5 of cancer cell lines, with variable levels of c-Met expression, including Hs746T, NCI-
H441, Hs578T, NCI-HI125, TO8G, MDA-MB-231, PC3. The same test was also
performed in a normal cell: HUVEC.
Method for the phospho cMet ELISA assay was already described in example 3
of the present patent application. For the western analysis, protein lysates were made
10 from pelicted cells by incubation in lysis buffer with proteases and phosphatase
inhibitors [10nM Tris (pH 7.4), 150 mM NaCl, ImM EDTA, 1 mM EGTA, 0.5%
Nomdet P40, 100 mM sodium fluoride, 10 mM sodium pyrophosphate, 2 mM sodium
orthovanadate, 2 mM PMSF, 10 mg/m! leupeptin, 10 mg/m! aprotinin] at 4°C. Protein
lysates were cleared of cellular debris by centrifugation, resolved by clectrophoresis on
15 8% SDS-PAGE gels, and electrotransferred to a nitroceliulose membrane. For ¢-Maet
experiments, lysates were immunoprecipitated for specific protein of interest before
electrophoresis and transfer.
Results presented in figures 25 to 32 demonstrate once again that no infrinsic
activity of the h224G11 antibody was observed in the tested cells.
20
Example 16: In vivo comparison of the murin wild type 224G11 with a
chimeric hinge-engineered 224G11 form described as 224G11[C2D5-7] (NCI-H441
xenograft model) '
NCI-H441 15 derived from papillary lung adenocarcinoma, expresses high levels
25 of c-Met, and demonstrates constitutive phosphorylation of c-Met RTK. |
To evaluate the necessity of hinge engineering to save in vivo activity of the
224G11 murine antibody, six to eight weeks old athymic mice were housed in sterilized
filter-topped cages, maintained in sterile conditions and manipulated according to
French and European guidelines. Mice were injected subcutaneousty with 9x10° NCI-
30  H44] cells. Then, six days after cell implantation, tumors were measurable
(approximately 100 mm®), animals were divided into groups of 6 mice with comparable

tumor size and treated first with a loading dose of 2 mg of antibody/mice and then twice



Pro Arg Glu Ala Lys Val Gin Trp Lys Val Asp Asn Ala Leu Gin Ser 145150155160 Gly Asn Ser Gin Glu
Ser Val Thr Glu Gin Asp Ser Lys Asp Ser Thr 165170175 Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser
Lys Ala Asp Tyr Glu Lys 180185190 His Lys Val Tyr Ala Cys Glu Val Thr His Gin Gly Leu ser Ser Pro
195200205 val Thr Lys Ser Phe Asn Arg Gly Glu cys 210215 <210> 39 <211> 218 <212> PRT <213>
mus musculus <400> 39 Asp lle val Met Thr Gin Ser Pro Asp Ser Leu Ala Val ser Leu Gly 151015 Glu
Arg Ala Thr lle Asn Cys Lys Ser Ser Glu Ser Val Asp Sér Tyr 202530 Ala Asn Ser Phe met His Trp Tyr
Gin Gin Lys Pro Gly Gin Pro Pro 354045 Lys Leu Leu lle Tyr Arg Ala Ser Thr Arg Glu Ser Gly val Pro
Asp 505560 Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu, Thr lle Ser 65707580 ser Leu Gin
AlapGIu Asp val A’Ia‘fv\%? 'W?hrﬁ‘/r] }gﬁf*f:@fne sy dB S i Kdp Bits LeteTilpneddR &% cly Thr

Lys val Glu lle LysbéuigatioQlddSehoghimn yalvilarda PronSeriahk Rexdlearhe Rk raSriAsh: @lu Gin
' (P1)/6 X length X width X height. Results described in figure 33 demonstrate that the
murine Mab devoid of any agonist activity in vitro behave, as expected, as a potent in
5 vivo antagonist. As suggested by the results obtained in vitro, in phosphorylation
assays, the c224G11[C2D5-7] hinge-engineered antibody, that did not display a
significant agonist effect, demonstrate a strong in vivo activity, comparable to the one
of the m224G11 on the NCI-H441 xenograft model.

10 Example 17: Evaluation of h224G11 in an ADCC test
As h224G11 is of 1gG1 isotype, ADCC could be part of its in vivo efficacy in
human. An iz vitro [*'Cr] release cytotoxicity assay was performed using either Hs746T
or NCI-H441 celis as target cells and NK celis purified from human peripheral blood
mononuclear lymphocyies.

15 Briefly, one million Hs746T or NCI-H441 target cells were incubated with or
without 20 pg of h224G11 Ab in presence of 100 uCi of >’ Chromium (Perkin Elmer)
for 1 hr. Then, 4 X 10° cells were plated with an increasing number of human natural
killer (NK) cells isolated from peripheral blood mononuclear cells (PBMC) using a
negative selection (Steniceii Technologies). Celis were mcubated together for 4

20 additional hours at 37°C. Percent of cell lysis was calculated following the formula:
[(experimental *1Cr release - spontaneous ° Cr release)/(full *'Cr release - spontancous
ICr release)] X 100. Spontaneous release represents the counts obtained when the
target cells were cuitured in absence of natural killer cells. Full release represents the
counts obtained when the target cells were lysed with 1% Triton X-100. h224G11

25  significantly enhanced lysis of both Hs746T (Figure 34a) and NCI-H441 (Figure 34b)
cells by 62.9% and 63.2%, respectively, at a ratio NK/Target cells of 100.

Example 18: Immunohistochemical Studies (IHC)
Procedures of Paraffin Embedded Tumors IHC Staining: & to 12 uM sections of
30 frozen tumor were and immediately fixed in pre cooled acetone —20°C for 3 minutes,
Slides were then cooled at room temiperature for 30 minutes to 1 hour. After 2 washes in

PBS the Endogenous peroxidase activity was blocked using Peroxidase Blocking



115120125 Leu Lys Ser Gly Thr Ala Ser Val val Cys Leu Leu Asn Asn Phe Tyr 130135140 Pro Arg
Glu Ala Lys Val Gin Trp Lys Val Asp Asn Ala Leu Gin Ser 145150155160 SEQUENCES PCT.txt Gly
Asn Ser Gin Glu Ser Val Thr Glu Gin Asp Ser Lys Asp ser Thr 165170175 Tyr Ser Leu Ser Ser Thr
Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys 180185190 His Lys val Tyr Ala Cys Glu Val Thr His Gin Gly
Leu Ser Ser Pro 195200205 val Thr Lys Ser Phe ASn Arg Gly Glu Cys 210215 <210> 40 <211> 218
<212> PRT <213> urns musculus <400> 40 Asp lle Vagimet Thr Gin Ser Pro Asp Ser Leu Ala Val Ser
Leu Gly 151015 Glu Arg Ala Thr lle Asn Cys Lys Ser Ser Glu Ser Val Asp Ser Tyr 202530 Ala Asn Ser

Phe Leu His Trp Tyr Gin Gin Lys Pro Gly Gin Pro Pro 354045 Lys Leu Leu lle Tyr Arg Ala Ser Thr Arg
Glu Ser Gly val PRs#8spt (Dako K4007) for five minutes. Sections were washed with PBS and incubated

in avidin/biotin blocking reagent (Dako X0590) just before saturation of the non
specific sites in PBS-BSA 4% for 30 minutes at room temperature. Then, slides were
incubated with the biotinylated h224G11 (50 to 10 pg/ml) or human biotinylated

5 1gGl/kappa (50 to 10 pg/ml, the Binding Site) as negative control 2 hours at room
temperature.

Sections were washed with PBS and incubated with Streptavidin-peroxydase
compiex universal (Dako K0679) for 30 to 45 minutes. 3-Amino-9-Ethylcarbazole was
used for development of a red reaction product (Sigma). The slides were immersed in

10 hematoxylin for 4 minutes to counterstain (Dako S3309).

Results are represented i Figure 35,

h224G11 differentially stains the cell membrane of various tumor types. In this
immunohistochemistry procedure, the red teaction product correlates to positive
staining of the cell membrane and lack of red reaction product correlates to negative

15  staining and no visualization of the cell membrane. The IgG control, human IgGl/kappa

18 an 1sotype matched control.



505560 Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser 65707580 Ser Leu Gin Ala
Glu Asp Val Ala Val Tyr Tyr Cys Gin Gin Ser Lys 859095 Glu Asp Pro Leu Thr Phe Gly Gly Gly Thr
Lys Val Glu lle Lys Arg 100105110 Thr Val Ala Ala Pro Ser Val Phe lle Phe Pro PrO Ser Asp Glu Gin
115120125 Leu Lys Ser Gly Thr Ala Ser Val val Cys Leu Leu Mn Asn Phe Tyr 130135140 Pro Arg Glu
Ala Lys val Gin Trp Lys Val Asp Asn Ala Leu Gin Sergk45150155160 Gly Asn Ser GIn Glu Ser Val Thr
Glu Gin Asp Ser Lys Asp ser Thr 165170175 SEQUENCES PCT.txt 180185190 His Lys Val Tyr Ala
Cys Glu Val Thr His Gin Gly Leu Ser Ser Pro 195200205 Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
210215 <210> 41 <211> 1332 <212> DNA <213> Hﬁiﬂ}&sculus <400> 41

1. A monocional antibody, or a divalent functional fragment or derivative

thereof, capable to inhibit the c-Met dimerization, said antibody comprising a heavy

5  chain comprising CDR-HI1, CDR-H2 and CDR-~H3 with respectively the amino acid
sequences SEQ ID Nos. 1, 2 and 3.; and a light chain comprising CDR-L1, CDR-L2 and
CDR-L3 with respectively the amino acid sequences SEQ ID Nos. 5, 6 and 7, said
antibody being further characterized in that it also comprises & hinge region comprising

the amino acid sequence SEQ ID No. 56.

10
2. The antibody of claim 1, or a divalent functional fragment or derivative
thereof, characterized in that said hinge region comprises the amino acid sequence
SEQ ID No. 57.
15 3. The antibody of claim 1, or a divalent functional fragment or derivative

thei"eof, characterized in that said hinge region comprises the amino acid sequence
SEQ ID No. 21.

4, "The antibody of claim 1, or a divalent functional fragment or derivative
20  thereof, characterized in that said hinge region comprises an amino acid sequence

selected from the group consisting of SEQ ID Nos. 22 to 28 and SEQ ID Nos. 72 to 86.

5. The antibody of claim 1, or a divalent functional fragment or derivative
thereof, characterized in that it consists of a chimeric antibody.
25
6. The antibody of claim 1, or a divalent functional fragment or derivative

thereof, characterized in that it consists of a human antibody.

7. The antibody of claim 1, or a divalent functional fragment or derivative

30  thereof, characterized in that it consists of a humanized antibody.

8. The antibody of claim 7, or a divalent functional fragment or derivative



caggtccagc tggtgcaate cggcgcagag gtgaagaage caggegctic cgtgaaggtg60 agctgtaagg cctctggcta
catcttcaca gcatacacca tgcactgggt gaggcaagctl20 cctgggcagg gactggagtg gatgggatgg attaaaccca
acaatgggct ggccaactac180 gcccagaaat tccagggtag ggtcactatg acaagggata ccagcatcag caccgcatat240
atggagctga gcaggctgag gtctgacgac actgetgtct attattgcge caggagecgaa300 attacaacag aattcgatta
ctgggggcag ggcaccctgg tgaccgtgtc ctctgccage360 acggagggcc caagcgtgtt cccgctagcg ccctgctcca
gaagcaccag cgagagcaca420 gccgecectgg getgectggt gaaggactac ttccccgage cegtgaccgt gtcctggaac480
agcggagccc tgaccagcgg cgtgcacacc ttccecgecg tgetgcagag cagcggcectg540 tacagectga gcagegtggt
gaccgtgcca agcagcaact tcggcaccca gacctacacc600 tgtaacgtgg accacaagcc cagcaacacc aaggtggaca
agaccgtgga gaggd cBBUAGHhE Gt dbcortprisst dghett Suiy figiedls ghvesagutagtientytic 720

ccececcaage ccaaggasaaCiBalgRlaliaganceeconagatoRe Goigloata /80 gia0acaiat.cesrggagga
cccecgaggtg cagttcgact tac%tﬁ%%a €ggcgtggag840 gtgcacaac]gC ccaagaccaa gcccagagag gagcagttta

a
acagcacctt ccggdt SRR SEE S tgUR s desgy Rty g %%&%ﬁ@a%@‘g%tacaa gtgtaaggtc960
tccaacaagg gcctgccage ccccatcgaa aagaccatca gcaagaccaa gggacageca 1020 agagagccac
aggtctacac cctgeeceee ggeagggagq agatgaccaa gaaccaggtg 1080 tecctgagcct gtetggtgaa. gggettctac
ccaagcgaca cgccgtggaagtgaé%%agé%%’:o ngaaéa&érélgctgécac%%%ﬁ%%é&c%?&&gﬁgg@%%%@fggé =
tgctggacag cgacdiyoagt dROG-toitedtygt tragcaanyptigacadgigygacchagageaght ggﬁa@cmg?‘;;%cc
caacgtgttc1260 agﬁfg 1G g cetac ctaca,ccc ag cctgagcec
tccccaggcet'gal332 %%@4{%%%{1;%& %%%%@1%@%@@1 S r}éf:uas %‘gugstac‘% %V%M%CTIM

sequence comprising the amino acid sequence SEQ ID No. §; and a hinge region

comprising the amino acid sequence SEQ ID No. 22.
10 _

10. The antibody of claim &, or a divalent functional fragment or derivative
thereof, characterized in that it comprises a heavy chain variable domain of sequence
comprising the amino acid sequence SEQ ID No. 4; a light chain variable domain of
sequence comprising the amino acid sequence SEQ ID No. 9; and a hinge region

15  comprsing the amino acid sequence SEQ ID No. 22.

11. The antibody of claim 8, or a divalent functional fragment or derivative
thereof, characterized in that it comprises a heavy chain variable domain of sequence
comprising the amino acid sequence SEQ ID No. 4; 2 light chain variable domain of

20 sequence comprising the amino acid séquencé SEQ ID Ne. 10; and a hinge region

comprising the amino acid sequence SEQ ID No. 22.

12. The antibody of claim 8, or & divalent functional fragment or derivative

thereof, characieriz‘ed in that it comprises a heavy chain variabie domain of sequence

25 - comprising the amino acid sequence SEQ ID No. 4; a light chain variable domain of
sequence comprising the amino acid sequence SEQ ID No. 8; and a hinge region

comprising the amino acid sequence SEQ ID No. 28.

. 13. The antibody of claim &, or a divalent functional fragment or derivative
30  thereof, characterized in that it comprises a heavy chain variable domain of sequence
~ comprising the amino acid sequence SEQ ID No. 4; a light chain variable domain of

sequence comprising the amino acid sequence SEQ ID No. 9; and a hinge region



<400> 42 caggtccagc agctgtaagg cctgggcagg geccagaaat atggagctga attacaacag accaagggec
gcegctettg tetggegeac tactcactgt tgtaatgtga tgegattgec ttgtticcac gtggtggtgg gtggaggtge gtggtgteeg
aaggtgtcca cagccaagag caggtgtcce gagagcaacg ggeagcttct gtgttcagct agectgtcee tggtgcaatce
cctctggeta gactggagtg tccagggtag geaggetgag aattcgatta caagegtgtt gttgecttgt tgactagegg ccteegttgt
atcataagcc actgtcctce ccaagcccaa acgtgtccca acaacggeaa tgctgaccgt acaaggcecct agecccaggt
tgacctgtct gccageccga tectgtacag getcegtgat caggcaggQg cggcgeagag catcttcaca gatgggatgg
ggtcactatg gtctgacgac ctgggggeag cccgetagee gaaggactat cgtacacaca gaccgttcca ttcaaacacc
gctgcaccag gecageccea gtacacccty ggtgaaggge gaacaactac caagetgace gecacgaggec a gtgaagaage
gcatacacca attaaStCEESRhHGGHHRY acte cegrangscaéedRYecificticaa tttcctgagce ttccctgegg tetagtteee
aaggtcgaca gactggctga atcgaaaaga ccacccagcea ttctacccaa aagaccacce gtggacaaga ctgcacaace
caggcgcttc tgcactgggt acaag%%gct ccagcatcag attattgegc t_gggqigt tc agagtacctc ccgtgacggt tgctccaaag

tcgggacaca aacgggtcga acdgtadygs R A ahERaty GG g At BB B aRtgEt dfergatggca

actacaccca gtacaiagtgf,gferasgigs gadeadgase sue0adge 9gRGadRIRGIICRINGCIRGARRZAJCCY
<210> 43 <211> 657 <212> DNA.<213> mus <40%> é?EBIlgaQattg:tgc atcaactgta cagcaaaagc g%cgthCCg
C R

agectgeagy ActttCousy BhatoschE A A ERARgACE ChStc B G et ol B et R SET RS dloeay ©
ccgaagatgt gtggtactaencaagoyata: thecyalagaattigigrac KBQAEY CIURICII0E UUGRTISH
agtggagatc 9cagigaithing the amino acid sequence SEQ ID No. 28,

15. An isolated nucleic acid, characterized in that it i chosen from the
10  following nucleic acids: '
a) a nucleic acid, DNA or RNA, codizig for an antibody, or a divalent functional
fragment or derivative thereof, as claimed in one of claims | to 14;
b) a nucleic acid comprising 2 DNA sequence comprising the sequences SEQ ID
No. 11, SEQ ID No. 12, SEQ 1D No. 13 and the sequences SEQ ID No. 15, SEQ ID No.
15 16 and SEQ ID No. 17; "
¢) a nucleic acid comprising a DNA sequence comprising the sequences SEQ ID
No. 14 and SEQ ID No. 18, 19 or 20; |
d) the corresponding. RNA nucieic aci'dS of the nucleic acids as defined in b) or
o) o . - .
20 e) the complementary nucleic acids of the nucleic acids as defined in 2), b)and
o) |
) a nucleic acid of at least 18 pucleotides capable of hybridizing under
conditions of high stringency with at least one of the CDRs of sequence SEQ ID Nos.
11w 13 and 1510 17.
25
16. An isolated nucleic acid, characterized in that it is chosen from the
following nucieic acids:
- & nucleic acid, DNA or RNA, coding for an.anﬁbody, or one of its functional
fragments or derivatives, according to the present invention and wherein the nuckic
30  sequence coding for the hinge region of said antibody comprises or has a sequence

seiected from the group consisting of the sequences SEQ ID Nos. 29 to 35 and SEQ ID
Nos. 73 to &7.



ctggcegtgt tettacgeaa ctgatttaca agcaggaccg tactgecage aagegtacgg ccctgggega acagctttat gggcttctac
actttacact agtccaagga tggccgctcc ccagegtggt gagggctacc60 gcactggtatl20 cagggagagcl80
gaccatctcc240 ggaccccectg300 cagegtgttc360 gtgtctgetgd20 SEQUENCES PCT.txt ggccaaggtg
cagtggaagg tggacaacgc cctgcagagc caccgagcag gacagcaagg actccaccta cagcctgagc ggccgactac
gagaagcaca aggtgtacgc ctgtgaggtg ccccgtgacc aagagcttca acaggggcga gtgctga <210> 44 <211> 657
<212> DNA <213> mus musculus <400> 44 gacattgt h atcaactgta cagcaaaagc ggcgtgcccg
agcctgcagg actttcgggg atcttccccc aacaacttct ggcaacagcc agcaccctga acccaccagg tgacccagtc
aaagctccga caggccaacc ataggttcag ccgaagatgt gtggtactaa caagcgacga accccaggga aggagagcgt
ccctgagcaa gectgtecag ltz:cé\g‘éﬁﬁﬁﬁ%@@?ﬁg@ﬁ@t’@é‘gﬁﬁdété ‘ésg‘blég‘fé‘@jg’él GhERGe Gk tggagagijtcg )
gcagctgaag ggccaaggtg caccgagcag ggccgactac ccccgtgacc ctggecgtgt tcttacgcaa ctgatttaca
ageggcaccg tactgccagc aagcgéagg%{agcgg%ccg cagctggéaabgg gacagcaagg gagaagcaca aagagcttca

ccctgggega acagctttat gyt tEREHE AR i B5e R 22 ddtgat tggacaacgc actccaccta
aggtgtacgc acaggggcga _
5 19. A transgenic animal with the exception of man comprising at least one cell

transformed by a vector as claimed in claim 17.

20. A process for production of an antibody, or a divalent functional fragment
or derivative thereof, as claimed in one of claims 1 to 14, characterized in that it
10  comprises the following stages:
a) culture in @ medium and appropriate culture conditions of a cell as claimed in
claim 18; and
b) the recovery of said antibody, or a divalent functional fragment or denvative
thereof, thus produced starting from the culture medium or said cultured cells.
15 21. An antibody, or a divalent functional fragment or derivative thereof, capable

of being obtained by a process as claimed in claim 20.
22. The antibody of claims 1 to 14 and 21 as a medicament.

20 23. A composition comprising by way of active principle a compound
~ consisting of an antibody, or a divalent functional fragment or derivative thereof, as

claimed in one of claims 1 to 14, 21 or 22,

24, The composition of claim 23, characterized in that it comprises, moreover,
25  as a combination product for simultaneous, separate or sequential use, an anti-tumoral

antibody.

25. The composition of claim 23, characterized in that it comprises, moreover,
as a combination product for simultaneous, separate or sequential use, a

30  cytotoxic/cyiostatic agent.



gagggctacc gcactggtat cagggagagc gaccatctcc ggaccccctg cagcegtgttc gtgtctgetg cctgcagagce
cagcctgagc ctgtgaggtg gtgctga <210> 45 <211> 657 <212> DNA <213> mus musculus <400> 45
gacattgtga atcaactgta cagcaaaagc ggcgtgcccg agcctgcagg actttcgggg atcttcccce aacaacttct
ggcaacagcc agcaccctga acccaccagg tgacccagtc aaagctccga caggccaacc ataggttcag ccgaagatgt
gtggtactaa caagcgacga accccaggga aggagagegt ccetgagcaa gectgtccag tccecgatage atctgtggac
tccaaagctg cggatctggc ggcagtctat agtggagatc gcagctgaag ggccaaggtg caccgagcag ggccgactac
cccegtgacc ctggcecgtgt tecttacgcaa ctgatttaca agcggcaccg tactgccagc aagcgtacgg agcggcaccg
cagtggaagg gacagcaagg_gagaagcaca aagagcttca ccctgggcga acagctttct gggcttctac actttacact
agtccaagga tggccgcetcc c%%‘g%&f‘g(j?wgéﬁcaé Heteeace L ATGEREeE A h iR e g JepbgRichait
gcactggtat cagggagaio faceatetas gencieeelcheROEaHOHe GHAIGIIEIE CaleRAYAICHFACHLRGEh a
ctgtgaggtg gtgctga ﬁFI UENCES PgTéxt <210> 46 <211> 118 <212> PRT <213> mus musculus
<400> 46 Glu val Gin P&l &R Bif 'SP WB Glu Leu Val Lys Pro Gly Ala 151015 Ser Val Lys lle Ser
Cys Lys Thr Ser Gly Tyr lle Phe Thr Ala Tyr 202530

5 27. The composition of claim 25 or 26, characterized in that said
cytotoxic/cytostatic agent or said toxin and/or a radioelement is coupled chemically to at

least one of the elements of said composition for simultaneous use.

28. The composition as claimed in one of claims 23 to 27 as a medicament.
10
29. The use of an antibody, or a divalent functional fragment or derivative
thereof, of claims 1 to 14,2l or 22 orof & composition of claims 23 o 28 for the
preparation of a medicament intended to inhibit the growth and/or the proliferation of
tumor cells.
15
30. The use of an antibody, or a divalent functional fragment or derivative
{hereof, of claims 1 to 14, 21 or 22 or of a composition of claims 23 to 28, or the use of
claim 29, for the preparation of a medicament intended for the prevention or for the
treatment of cancer.
20 |
31. The use of claim 30, charaéterized in that said cancer is a cancer chosen
from prostate cancer, osteosarcomas, hung cancer, breast cancer, endometrial cancer,

glyoblastoma or colon cancer.

25 32, The use of claim 30 or 31, characterized in that said cancer is a HGF

dependant and independent Met-activation related cancer.

33. A method of in vitro diagnosis of ilinesses induced by an overexpression or

an underexpression of the c-Met receptor starting from a biqlo gical sampie in which thé

30  abnormal presence of c-Met receptor is suspected, characterized in that said method
comprises a step wherein said biological sample is contacted with an antibody of claims

1 to 14, 21 or 22, it being possible for said antibody to be, if necessary, labelled.



Thr Met His Trp Val Arg Gin Ser Leu Gly Glu Ser Leu Asp Trp lle 354045 Gly Gly lle Lys Pro Asn Asn
Gly Leu Ala Asn Tyr Asn Gin Lys Phe 505560 Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser ser
Thr Ala Tyr 65707580 Met Asp Leu Arg Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys 859095 Ala

Arg Ser Glu lle Thr Thr Glu Phe Asp Tyr degu&lySine&ly<khr 100105110 Ala Leu Thr Val Ser Ser 115
<21GE@ENCEL12SFIR&212> PRT <213> mus musculus <400> 47 Asp lle Val Leu Thr Gin Ser Pro Ala
Ser L Tcé‘la valser Leu Gly 151015 Gin Arg Ala Thr lle Ser Cys Arg Ala Ser Glu Ser Val Asp Ser Tyr
202530 Ala Asn Ser Phe met His Trp Tyr Gin Gin Lys Pro Gly Gin Pro Pro 354045 Lys Leu Leu lle Tyr
Arg AI%Ser Asn.Leu Glu SeBOC(;jI lle Pro Ala 505560 Arg Phe Ser Gly Ser Gly ser Arg Thr Asp Phe Thr

Leu THrHe AN BE7B7580PREVal Glu Ala Asp Asp Val Ala Thr Tyr Tyr Cys Gin Gin Ser Lys
<130> D271%7

<140> PCT/EP2009/066201
<1431> 2009-12-02

<150> PCT/IB2008/055663
<151> 2008-12-0Z

<150> US 61/184,502
<151> 2009-06-05

<160> 117
<170> PatentIn version 3.3

<210s> 1

<211l> 8

<212> PRT

<2313> mus musculus

<400> 1

Gily Tyr Ile Phe ghr Ala Tyr Thr‘
1

<210> 2

<211> 8

<212> PRT

<213> mus musculus

<400> 2

ITle Lys Pro Asn Asn Gly Leu Ala
i 5 o

<210> 3

<211> 11

<212> PRT

<213> mus musculus

<400> 3 .
Ala Arg ser Glu Ile Thr Thr Glu Phe Asp Tyr
1 5 10

<210> 4

<211> 118

<212> PRT

<213> mus musculus

<400> 4
GlIn val GIn teu val G¢In Ser Gly Ala Glu val Lys Lys Pro Gly Ala
1 5 10 15

ser val Lys val Ser Cys Lys Ala Ser Gly Tyr Ile phe ghr Ala Tyr
20 25 0

Page 1



859095 Page 19 SEQUENCES PCT.txt Glu.Asp Pro Leu Thr Phe Gly Ser Gly Thr Lys Leu Glu Met
Lys Arg 100105110 <210> 48 <211> 354 <212> DNA <213> mus musculus <400> 48 gaggtccagc
tgcagcagag cgggccagaa agctgtaaga ccagcggtta catctttaca ctgggggaat ctctggactg gatcggaggt
aatcaaaaat tcaagggcaa agccacactg atggaigtgaqgaageeigag atccgaggac atcactaccg agttcgacta
ttggggacag <210> 49 <211> 333 <212> DNA <213> mus musculus <400> 49 gatattgtgc tgacacagtc
tecegrAaqas alfagtgle gegckicios AtRaQIGIRC ERACAIARIG GGH0EIATSFAREIAAacty ggeatceeag
ctagatttag cggticcggg cccgtggagg cagacgacgt ggccacttac aéattcggct ccggaacaaa gctggaaatg
ctcgetgtta gectgggtca acgggcecaca tettatgcta acagctttat gcactggtat ctgatctaca gggccagcaa tctggagagt

tccagpacay aclicagist gacciraamiantyccagoagiganaga ggateeneteyaaghs 210> 50 <211> 443 <212>
PRT <218»> mus musculus <4005 50 Glu Val Gin Leu®in Gin Ser Gly Pro Glu Leu Val Lys Pro Gly Ala

GIn Gly Arg val Thr met Thr Arg Asp Thr Ser Ile Ser Thr Ala Tyr
65 70 75 80

Met Glu teu Ser Arg Leu Arg Ser Asp Asp Thr Ala val Tyr ggr Cys
85 90

aAla arg Ser Glu Ile Thr Thr Glu Phe Asp Tyr Trp Gly GIn Gly Thr
100 105 110

Leu val Thr val ser Ser
115

<210> 5

<Z211> 10

<212> PRT

<213> mus musculus

<400> 5

Glu Ser val Asp Ser Tyr Ala Asn Ser Phe
1 5 10

<210> &

<211> 3

<212> PRT

<213> mus musculus

<400> ©

Arg Ala'Ser
1

<210> 7

<21l> 9

<2i2> PRT

<213> mus musculus

<400 7

Gln GIn Ser Lys Glu Asp Pro Leu Thr
1 5

<210> 8

<211> 1312

<212> PRT

<213> mus musculus

<400> 8
asp Ile val Leu Thr GIn Ser Pro Asp Ser iteu Ala val Ser igu Gly

i 3 10
rage 2



151015 Ser Val Lys.lle Ser Cys Lys Thr Ser Gly Tyr lle Phe Thr Ala Tyr 202530 Thr Met His Trp Val
Arg Gin Ser Leu Gly Glu Ser Leu Asp Trp lle 354045 Gly Gly lle Lys Pro Asn Asn Gly Leu Ala Asn Tyr
Asn Gin Lys Phe 505560 Lys Gly Lys Ala Thr Leu Tim Val Asp Lys ser ser ser Thr Ala Tyr Page 20
SEQUENCES PCT.txt 65707580 met Aspdiedg Ser kg Thr Ser Glu Asp Ser Ala val Tyr Tyr Cys
859095 Ala Arg Ser Glu lle Thr Thr Glu Phe Asp Tyr Trp Gly Gin Gly Thr 100105110 Ala Leu Thr val
Seh,sﬁf Al SA%faTﬂKH%eG!&’sﬁ’fe{?e[gsa's%bes'é’FOGW%@P% LewAl Pra,Cys Ser Arg Ser Thr Ser Glu
Ser Thr Ala’Ala Leg Gly 130135140 Cysziseu Val Lys Asp Tyr Fte Pro Glu Pro Val Thr Val ser Trp Asn
145150155160 Ser Gly Ala Leu Thr Ser Gly val His Thr Phe Pro Ala val Leu GIn 165170175 Ser Ser

Gly key T¥h SQLeeSRISe VakyahJhicYal 8o Sgy 8.6 13Q182498-psp-ghe Gly Thr Gin Thr Tyr Thr
Cys Asn Val ASp His Lys Pro Ser 40 45

Lys Leu Leu Ile Tyr Arg Ala Ser Thr Arg Glu ggr Gty va'l pro Asp
50 55

Arg Phe Ser Gly Ser Gly Ser Arg Thr Asp Phe Thr teu Thr Ile Ser
65 70 75 80

Ser Leu GIn Ala Glu Asp val Ala val g%r Tyr Cys Gin Gln ggr Lys
85

Glu Asp Pro Leu Thr Phe Gly Gly Gly Thr Lys val Glu Ile Lys Arg
100 105 110

<210> 9

<211> 112

<212> PRT

<213> mus musculus

<400> 9

asp Ile val Met Thr Gin Ser Pro Asp Ser teu Ala val Ser Leu G1y
1 5 : i0 15

Glu Arg Ala Thr Ile Asn Cys Lys ger Ser Glu Ser val gép Ser Tyr
: 20 5 :

Ala Asn Ser Phe Met His Trp Tyr &ln Gln Lys Pro g;y Gin Pro Pro
35 : 40

Lys Leu Leu Ile Tyr Arg Ala Ser Thr Arg Glu ggr Gly val Pro Asp
50 _ 55

Arg Phe Ser Gly ser Gly Ser Gly Thr Asp Phe Thr Leu Thr ITe Ser
65 70 75 80

ser Leu GIn Ala Glu Asp val Ala val Tyr Tyr Cys Glin Gln Ser iys
85 90 95

Glu Asp Pro Leu Thr pPhe Gly Gly Gly Thr tys val Glu Ile Lys Arg
100 105 110

<230> 10
<211> 112
«<212> PRT
<213> mus musculus

<400> 10

pPage 3



195200205 Asn Thr Lys val Asp Lys Thr val Glu Arg Lys Cys Cys val Glu Cys 210215220 Pro Pro Cys
Pro Ala Pro Pro val Ala Gly Pro Ser Val Phe Leu Phe 225230235240 Pro Pro Lys Pro Lys Asp Thr Leu
Met lle Ser Arg Thr Pro Glu Val 245250255 Thr Cys Val Val Val Asp val Ser His Glu Asp Pro Glu Val
GIn Phe 260265270 Asn Trp Tyr Val Aspeglenvat SlecVatHis Asn Ala Lys Thr Lys Pro 275280285 Arg
Glu/SHu Gl Phé Msh St PR FIRS AREPvaPY el Ser-val A8u Yt 566298860 Yal Val His GIn Asp Trp Leu
AsanIy Lys Glu Tyr Lys Cys Lys Val 305310315320 ser Asn Lys Gly Leu Pro Ala Pro lle Glu Lys Thr
lle Ser Lys Thr 325330335 SEQUENCES PCT.txt 340345350 Glu Glu met Thr Lys Asn Gin Val Ser
LeuGiir &5% A&k Tar L&?@?‘Bé@’%é%%%ﬁ@ﬁr@% ¥ X&g i AIaYVal Elu Trp Glu Ser Asn Gly Gin
Pro 370375380 Glu Asn Asn Tyr Lys Thr Thr Pro Pro Met Leu Asp ser Asp Gly ser 385390395400
Phe Phe Leu Tyr ser Lys Leu Thr val ASB Lys Ser Arg Trp G!in Glin

Ala Asn Ser Phe Leu His Trp Tyr Ginm Gln Lys™Pro Giy Gin Pro Pro

35 40 45

Lys Leu Leu Ile Tyr Arg Ala Ser Thr Arg Glu Ser Gly val Pro Asp

50 55 60

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

ser Leu GIn Ala GTu Asp val Ala val Tyr Tyr Cys GlIn Gln Ser Lys
85 90 95

Glu Asp Pro Leu Thr Phe Gly Gly Gly Thr Lys val Glu Ile Lys Arg
-100 105

110

<210> 11

<211> 24

<212> DNA
<213> mus muscutus
<400> 11

ggctacatct tcacagcata cacc 24

<210> 12
<211> 24
<212> DNA

<213> mus musculus

<400> 12

atraaaccca acaatggget ggoc 24

<210> 13
<211> 33
<212> DNA
<213> mus

<400> 13
gccaggageg

muscuius

aaattacaac agaattcgat tac 33

<210> 14
<213> 354
<212> DNA
<Z213> mus

<400> 14

musculus

caggtccage
agctgtaagy

cctgggcadg

gcccagaaat

tggtgcaatc
cctetggeta
gactggagtg
tccagggtag

cggcgcagag gtgaagaagc caggcgottc cgtgaaggtg
catcttcaca gcatacacca tgcactgggt gaggcaaget
gatgggatgg attaaaccca acaatgggct ggccaactac

ggtcactatg acaagggata ccagcatcag caccgcatat
' Page 4

60
120
180
240



405410415 Gly Asn val Phe Ser cys Ser Val Met His Glu Ala Leu His Asn His 420425430 Tyr Thr Gin -
Lys Ser Leu Ser Leu Ser Pro Gly 435440 <210> 51 <211> 446 <212> PRT <213> mus musculus
<400> 51 Glu Val Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys Pro Gly Ala 151015 ser val Lys lle Ser
Cys Lys Thr Ser Gly Tyr lle Phe Thr Ala Ja2@2580-Tinr twet His Trp val Arg Gin Ser Leu Gly Glu ser
Leu As E lle 354045 Gly lle Lés Pro Asn Asn GI¥ ey Ala Asn T réA%n Gin _l; Phe 505560 Lys
Gly EySRRTH¢ @859%?%3?@5 5 1979¢ S5FESOThF AaTyr &5707586 r%e% Rsp Leu Arg Ser Leu Thr
Ser &uakspcagr Ailar\ad Tour Eyg@ggﬁ@@%ama;ﬁgg Sgac@@tﬂedhtdﬁwr Glu Phe A8p Tyr Trp Gly Gin
Gly Thr 100105110 Ala Leu Thr val ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro 115120125 Leu

Ala Rpq er ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly 130135140 Page 22
<21l> 30
<212> DNA
<213> mus

<400> 15
gaatctgtgg

musculus

actcttacgc asacagettt 30

<210> 16
<211l> 9
<212> DNA
<213> mus

<400> 10
agggettct

<210>
<?11>
- <212>
<213> mus

<400> 17
cagcagtcca

17
27
DNA

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

<400> 18
gacattgrgc

18
333
DNA

atcaactgta
cagcaaaagc
ggegtgecey
agcctgeagy
actttcgggg
<210>
<211>
<23i2>
<213> mus

<400> 19
gacattgtga

19
333
DNA

atcaactgta
cagcaaaagce
ggcgtgeecg
agectgcagg

musculus

musculus

aggaggaccc

musculus

trgacccagtc
aaagcrecga
caggccaacc
ataggttcag
ccgaagatgt

gtggtactaa

musculus

tgacccagtce
aaagctecga
caggccaacc
ataggrrcag

ccgaagatgt

cctgact

tcecgatage
atctgtggac
tcecaaagetg
cggatctgge
ggcagtctat

agtggagatc

tecegatage
atctgtggac
tccaaagety
cggatctgge

ggcagtctat

ctggecgtyt
tcttacgcaa
ctgatttaca
agcaggaccy
tactgccage

aag

ctggecgtgt
tcttacgcaa
ctgatttaca
agcggeaccg
tactgccage
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ccetgggega
acagcrttat
gggcttctac
actttacact

agrccaagga

ccctgggega
acagctttat
gggcttcrac
actttacact

agrccaagga

gagggctacc
gcactggtat
cagggagagc
gaccatctcc

ggacccectyg

gagggctacc
gcactggtat
cagggagage
gaccatctec

ggacceecty

27

60
120
180
240
300
333

60
120
180
240
300



SEQUENCES PCT.txt Cys Leu val Lys Asp Tyr Phe Pro Glu Pro val Thr Val ser Trp Asn
145150155160 ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala val Leu Gin 165170175 Ser ser
Gly Leu Tyr Ser Leu Ser Ser val Val Thr val Pro Ser ser 180185190 Ser Leu Gly Thr Gin Thr Tyr lle
Cys Asn val Asn His Lys Pro Ser 19520Q@20oe\e <l eickysxal Asp Lys Arg Val Glu Pro Lys Ser Cys
Asp aystHigD2E2200ye Ry FrnSys P&#o Ala Pro Glu Leu Leu Gly Gly Pro Ser3#al Phe
225230235240 Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu met lle ser Arg Thr Pro 245250255 Glu Val
Thr Cysowal Yal Val Asp val Ser His Glu Asp Pro Glu Val 260265270 Lys Phe Asn Trp Tyr Val Asp Gly
Val \G;glfal His3Asn Ala Lys Thr 275280285 Lys Pro Arg Glu Glu Gin Tyr Asn Ser Thr Tyr Arg Val val

Ser 90%@3995|e§q1u'§hr val Leu His Gin Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys 305310315320
Lys val Ser Asn Lys Ala Leu Pro Ala Pro lle Glu Lys Thr lle Ser 325330335 Lys Ala Lys Gly Gin Pro

Arg ﬁ@%&%@é‘ %%EIXEJ;;WC%&?&%@&% 3:%%%%%8%& ccctgggega gagggetacc 60

atcaactgta aaagctccga atcrgtggac tcttacgcaa acagctttct gcactggtat 120
cagcaaaagc caggccaacc fccaaagcig ctgatttaca gggettctac cagggagage 180
ggcgtgeccyg ataggticag cggatctggc agcgygcaccy actttacact gaccatctce 240
agcctgeagg ccgaagatgt ggcagtctat tactgctagc agtccaagga ggacccectg 300

actttcgggg gtggtactaz agtggagatc aag 333

<210> 21

<21i> -13

<212> PRT

<213> artificial sequence

<220>
<223> consensus artificial hinge proteic sequence

<220 '

<221> MUTAGEN

<222> (1)..(D
<223> Xaa is P or R

<220>

<221> MUTAGEN

<222 (2)..(2)
<223> Xaa is K or R

<220>

<221> MUTAGEN

<222> (3)..(3) _
<223> Xaa is s, B or nothing

<220>

<221> MUTAGEN

<222> (5)..{(%)

<223> Xaa is G, D or nothing

<220>

<221> MUTAGEN

<222> (7)..(7)

<223> Xaa 1s K, Hor v

<220>

<221> MUTAGEN

<222> (8)..(8 )
<223> Xaa 1isgE, P, T or nothing

<220>

<221> MUTAGEN

<222>  (10)..(10)
<223> Xaa is P or I

<220>
<221> MUTAGEN
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ser Arg Glu Glu met Thr Lys Asn Gin val Ser Lev Thr Cys Leu val 355360365 Lys Gly Phe Tyr Pro Ser
Asp lle Ala Val Glu Trp Glu Ser Asn Gly 370375380 Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val
Leu Asp Ser Asp 385390395400 Gly ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp
405410415 Page 23 SEQUENCES PCEtguGinesimclytAsn Val Phe Ser Cys Ser val Met His Glu Ala
Leu +1i82420425430 Han His Tyr Thr Gin Lys Ser Leu Ser Leu Ser Pro Gly Lys 435440445 <210> 52

- <2118 232LPRP<IP38 Widis musculus <400> 52 Asp Tie val Leu Thr Gin Ser Pro Ala Ser Leu
Ala vab&er Leu Gly 151015 Gin Arg Ala Thr lle Ser Cys Arg Ala Ser Glu ser val Asp Ser Tyr 202530

Ala A%%%%er i‘?ﬁ%& is Trp Tyr Gin Gin Lys Pro Gly Gin Pro Pro 354045 Lys Leu Leu lle Tyr Arg Ala
Ser é@gieq( iSek Gly He Pro Ala

<400> 21

Xaa Xaa Xaa Cys Xaa Cys Xaa Xaa Cys Xaa Xaa Cys Xaa
1 > 10

<210> 22

<211> 11

<212> PRT

<213> artificial sequence

<220> _
<223> artificial hinge derived from IgG2

<400> 22

Arg Lys Cys Cys val Glu Cys Pro Pro Cys Pro
1 5 10

<210> 23

<211> 12

<212> PRT

<213> artificial sequence

<220> .
<223» artificial hinge derived from IgGl

<400> 23

Pro Arg Asp Cys Gly Cys Lys Pro Cys ige Cys Thr
1 5 :

<210> 24

<2il> 12

<212> PRT

<213> artificial sequence

<220> ) )
<223> artificial hinge derived from IgGl

<400> 24

Pro Lys Ser Cys Gly Cys Lys Pro Cys ige Cys Thr
1 5

<210> 25

<211> 12

<212> - PRT

<213> artificial sequence

<220> _
<223> artificial hinge derived from IgGl

<400> 25
Pro Lys Ser Cys Gly Cys Lys Pro Cys ige Cys Pro
3

i
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505560 Arg Phe Ser Gly Ser Gly Ser Arg Thr Asp Phe Thr Leu Thr lle Asn 65707580 Pro Val Glu Ala
Asp Asp val Ala Thr Tyr Tyr Cys Gin Gin ser Lys 859095 Glu Asp Pro Leu Thr Phe Gly Ser Gly Thr
Lys Leu Glu met Lys Arg 100105110 Thr Val Ala Ala Pro Ser Val Phe lle Phe Pro Pro Ser Asp Glu Gin
115120125 Leu Lys Ser Gly Thr Ala SersealeatEyskeuckeu Asn Asn Phe Tyr 130135140 Pro Arg Glu
Ala Lys Val Gin Trp Lys Val Asp ASrl Ala Leu Gin Ser 145150155160 Gly Asn Ser GIn Glu Ser Val Thr
Glu GipyAspyger Lys Asp Ser Thr 165170175 Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp
Tyr Gladsys 180185190 His Lys Val Tyr Ala Cys Glu Val Thr His Gin Gly Leu ser ser Pro 195200205

SEQL? CEa’lSPTEI’ 'I('nt)a(lt| VaI Thr LXS Ser Phe Asn Arg Gly Glu Cys 210215 <210> 53 <211> 1332 <212>
DNA%2T3>Thus muscultis'

<220> _ _
<223> artificial hinge derived from IgGl

<400> 206

Pro Arg Asp Cys Gly Cys Lys Pro Cys ;80 Pro Cys Pro
1 5

<210> 27

<211> 13

<212> PRT

<213> artificial sequence

<220> )
<223> artificial hinge derived from IgGi

<400> 27

Pro Arg Asp Cys Gly Cys His Thr Cys igo Pro Cys Pro
1 5

<210> 28

<211> 12

<212> PRT

<213> artificial seguence

<220> )
<223> artificial hinge derived from IgGl

<400> 28

Pro Lys Ser Cys Asp Cys His Cys Pro Pgo Cys Pro
1 5 1

«210> 29

<211> 33

<212> DNA

<213> artificial sequence

<220>
<223> artificial hinge derived from IgG2

<400> 29
aggaagtgct gtgtggagtg ccccccctgo cca 33

<210> 30
T<211> 36
<212> DNA
<213> artificial sequence

<220> . .
<223> artificial sequence derived from IgGl

<400> 30
ccccgggact gtgggtgcaa gecttgeatt tgrace 36
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<400> 53 gaggtccagc tgcagcagag cgggccagaa ctggttaaac ctggcgccag cgtgaagatt60 agctgtaaga
ccagcggtta catctttaca gcatatacca tgcactgggt gaggcagagt120 ctgggggaat ctctggactg gatcggaggt
attaagccca acaatggcct ggctaactat180 aatcaaaaat tcaagggcaa agccacactg accgtcgata agtcctcttc
cacagcttac240 atggatctga gaagcctgac akugaggas agigcagigt actactgcgc ccggtctgag300 atcactaccg
agttegabta tiffgggacag ggcactgcac tgaccgtcte ctccgecage360 accaagggec caagegtgtt ccecgetageg
cccté a gcaccag cgagagcaca420 gccgccctgg getgectggt gaaggactac ttccccgagce cecgtgaccegt
gtcctggaac48t:afoggageegtgaceagcgg cgtgcacacc ttcceegecg tgetgcagag cagcggectg540 tacagectga
gca%%%g}gt gaccgtgcca agcagcaact tcggcaccca gacctacacc600 tgtaacgtgg accacaagcc cagcaacacc
aaggiignca Aga¢sgtada gageaagigeeaOgigtggagt gcceeeectg cecagecccece ccagtggecg gacccagegt
gttcctgttc720 cccecccaage ccaaggacac cctgatgatc agcagaacce ccgaggtgac ctgtgtggtg780 gtggacgtgt
ccca? %33‘&0%%8%{% gggt@qg&gg@cgg&gg&ggcgtgga9840 gtgcacaacg ccaagaggaa gcccagagag
gag cagttta acagcacctt ccgggtggtg900 tccgtgctga ccgtggtgca ccaggactgg ctgaacggca aggagtacaa
gtgta< t>09§9 tccaacaagg gcctgccagc ccccatcgaa aagaccatca gcaagaccaa gggacagccal020
agaq%gggacg%ggtctacac cctgeccccce agcagggagg agatgaccaa gaaccaggtgl080 tcecctgacct gtctggtgaa
gggcinitae cosagcgaca tcgcegtgga gtgggagagecl140 aacggeccagce ccgagaacaa ctacaagacc acccccccaa
tgctgadag AFACHYERL IR Hitfectgt acageaaget gacagtggac aagagcagat ggcageaggg
caacgtgtic1260 agctgctccg tgatgcacga ggccctgcac aaccactaca cccagaagag cctgagectgl320
tccceRgdet gatd32&21051ng < BpTIVEATranI PSHNA

<400> 32
ccaaagagct gcggergcaa gecttgtatce tgtecc 36

<210> 33

<211> 39

<212> - DNA

<213> artificial sequence

<220> . _
<223> artificial hinge derived from IgGl

<400> 33
ccacgggact gtggctgcaa gocctgocct cocgtgteca 39

<210> 34

<211> 39

<212> DNA

<213> artificial sequence

<220>
<223> artificial hinge derived from IgGl

<400> 34
cccagagact gtgggtgtca cacctgecct cortgtect 39

<210> 35

<21l> 36

<212> DNA

«<213> artificial seguence

<220> _
<223> artificial hinge derived from IgGl

<400> 35
cccaaaaget gegattgcca ctgtectoca tgtcca 36

<210> 36

<211> 443

<212> PRT

<213> mus muscuius

<400> 36

GIn val 61n Leu val GIn ser Gly Ala Glu val Lys Lys Pro Gly Ala
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<213> mus musculus ctgggggaat aatcaaaaat atggatctga atcactaccg accaagggcc gccgctcttg

- tctggegceac tactcactgt tgtaatgtga tgcgattgec ttgtttccac gtggtggtgg gtggaggtgce gtggtgtccg aaggtgtceca
cagccaagag caggtgtccc gagagcaacg ggcagcttct gtgttcagct agcectgtcce ‘ctctggactg tcaagggcaa
gaagcctgac agttcgacta caagcegtgtt gttgcctighigretagegs. estecgttgt atcataagcec actgtcctce ccaageccaa
acgtytccca acaacgccad tgctgaccgt acaaggecéfagecccaggt tgacctgtéPgecageccga tectgtacag
gctcecgtgat caggcaagtg agccacactg atccgaggac ttggggacag cccgctagcc gaaggactat cgtacacaca
gaccgitcea ttaaaacatc sigtcgagegsagatacectczigaggacrica paeceageda geygecaccag geccageccca
gtacaccctg ggtgaadfyge gaacaactac caagétgace gcacgaggcee a >Bcacccagcea ttctacccaa aagaccaccc
gtggacaaga ctgcacaacc gggaggagat gcgacatcgc ccccagtgct gcagatggca actacaccca ggctaactat
cacanottae cog crgag\etil:cgtp,ca@mag Fuaact zagbtg§aao-gocghgcigrydeatacatc gcccaaaage
gagcgtgttc ggtgacctgt cgtggacggc cacctacagg gtacaagtgt gﬂgsccaagggc gaccaagaac cgtggagtgg
ggacagcgac gcagggcaac gaagagcctg 180 240 300 360 420 480 540 600 660 720 780 840 900 960
102G 10802 14E 1200 1X6GaB2GN 34y Lep1hba e I 198 £2135Y&4B08 55 gatattgtge attagttgtc
caacagae?&c ggcatcccag cccgtggagg acattcggct atcttccccc aacaacttct ggcaacagcc agcaccctga
tgacacagtc gcgcctctga ccgggcagcec ctagatttag cagacgacgt ccggaacaaa caagcgacga accccaggga
agg EQY cbERNGaR ’fc%@c’é’&'"gc“é@cé‘éﬁbg‘étﬁ"a??faéé%t&%‘"gd‘t‘i‘é"céﬂﬁ ggccacttac getggaaatg

gcagctgaag ggccaaggtg caccgagcag ggccgactac

Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr ala val Tyr ggr Cys
g5 90

Ala Arg ser Glu Ile Thr Thr Glu Phe Asp Tyr Trp Gly Glin Gly Thr
100 105 110

teu val Thr val ser ser Ala Ser Thr Lys Gly Pro Ser val phe Pro
115 120 125

Leu Ala Pro Cys Ser Arg Ser Thr Ser Giu Ser Thr Ala Ala Leu Gly
130 135 140

Cys Leu val Lys Asp Tyr Phe Pro Giu Pro val Thr val Ser Trp Asn
145 150 155 160

ser Gly Ala Leu Thr Ser Gly val His Thr Phe Pro Ala val Leu Gln
165 170 175

Ser Ser Gly Leu Tyr Ser teu Ser Ser val val Thr val Pro Ser Ser
180 185 190

Asn Phe Gly Thr GIn Thr Tyr Thr Cys Asn val Asp His Lys Pro Ser
195 200 205

Asn Thr Lys val Asp Lys Thr val Glu Arg Lys Cys Cys val Glu Cys
210 215 220

pro Pro Cys Pro Ala Pro Pro val Ala Gly Pro Ser val Phe Leu pPhe
225 230 235 240

Pro Pro Lys Pro Lys Asp Thr iLeu Met Ile Ser Arg Thr Pro Glu val
245 250 255

Thr Ccys val val val Asp val Ser His Glu Asp Pro Glu val Gin phe
260 265 270

TASh Trh Tyr val Asp Gly val Glu val His Asn Ala Lyé Thr Lys Pro
. . : . Page 10



tccaggaccg tactgccagc aagcgtacgg agcggcaccg cagtggaagg gacagcaagg acttcactet agtctaaaga
tggccgctee ccagegtggt tggacaacgce actccaccta acgggccaca60 gecactggtat120 tctggagagt180
gaccatcaac240 ggatcccctc300 cagegtgttc360 gtgtctgetg420 cctgcagaged80 cagectgage540
ctgtgaggtge00 SEQUENCES PCT.txt agegaesagyg geetgigeag ccccgtgace aagagcttca acaggggega
gtgctgab57 <210> 56 <211> 14 <2289 PRT <213> artificiad&220> <223> consensus artificial hinge
proteic sequence <220> <221> mutagen <222> (1)..(1) <223> Xis P, R, C or nothing <220> <221>
mutaggngzgzam(z)'xr(a;hezasw ggiss Ki 1€ PReon npthiaig ;:(3)2(1)2($er val Leu Thr

val val His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val
305 ‘ 310 315 320

Ser Asn Lys Gly Leu Pro Ala pro Ile Glu Lys Thr ITe Ser Lys Thr
325 330 335

Lys Gly Gin Pro Arg Glu Pro Gin val Tyr Thr Leu Pro Pro Ser Arg
340 345 350

Glu Glu Met Thr Lys Asn Gln val Ser Leu Thr Cys Leu val Lys Gly
355 360 365

Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly Gln Pro
370 375 380

Glu Asn Asn Tyr Lys Thr Thr Pro Pro Met iLeu Asp Ser Asp Gly Ser
385 390 395 _ 400

Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp GlIn Gln
405 - 410 415

Gly Asn val Phe ser Ccys Ser val Met His Glu Ala Leu His Asn His
420 425 430

Tyr Thr Gin Lys Ser Leu Ser Leu Ser Pro Gly

435 440
<210> 37
<211> 445
<212> PRT

<213> mus musculus

<400> 37

Gln val GIn teu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Ala
1 5 10 15

ser val Lys ggl Ser Cys Lys Ala ggr Gly Tyr ile Phe Ehr Ala Tyr
0

Thr Met His Trp val Arg Gin Ala Pro Gly GIn Gly Leu Glu Trp Met
' 35 40 45

Gly Trp Ile Lys Pro Asn Asn Gly teu Ala Asn Tyr Ala Gln Lys Phe
50 55 60

GIn Gly Arg val Thr Met Thr Arg Asp Thr Ser Ile Ser Thr Ala Tyr
65 " 70 : 75 80
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<221> mutagen <222> (3)..(3) <223> X is S, C, D or nothing <220> <221> mutagen <222> (5)..(5)
<223> X is D, C, G or nothing <220> <221> mutagen <222> (6)..(6) <223> X is K, C or nothing <220>
<221> mutagen <222> (7)..(7) <223> X is 7, C or nothing <220> <221> mutagen <222> (8)..(8) <223>

Xis H, v, K or nothing <220> <221> mutgggjzﬁc@zp@)t(&) <223>xis T, C, E, P or nothing <220>
<221> mutagen <222> (11)..(11) <223> X is P or | <220>

Met Glu Leu Ser Arg Leu Arg Ser Asp ggp Thr Ala val Tyr Tyr Cys
85 95

Ala Arg Ser Glu Ile Thr Thr Glu Phe Asp Tyr Trp Gly Gln Gly Thr
100 105 110

Leu val Thr val Ser Ser Ala Ser Thr Lys Gly Pro Ser val Phe Pro
115 120 125

teu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala teu Gly
130 135 140

Cys Leu val Lys Asp Phe Pro Glu Pro val Thr val Ser Trp Asn Ser
145 150 155 160

Gly Ala teu Thr ser Gly val His Thr Phe Pro Ala val teu GIn ser
165 170 175

ser Gly Leu Tyr Ser Leu Ser Ser val val Thr val Pro Ser Ser Ser
180 185 190

Leu Gly Thr GIn Thr Tyr Ile Cys Asn val Asn His Lys Pro Ser Asn
195 200 205

Thr Lys val Asp Lys Arg val Glu Pro Lys Ser Cys Asp Cys His Cys
210 215 220

Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser val Phe Leu
225 230 235 240

Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu
‘ 245 250 255

val Thr Cys val val val Asp val Ser His Glu Asp Pro Glu val Lys
260 265 270

phe Asn Trp Tyr val asp Gty val Glu val His Asn Ala Lys Thr Lys
275 280 285

pro Arg Glu Glu GIin Tyr Asn Ser Thr Tyr Arg val val Ser val teu
290 295 300

Thr val Leu His GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys
305 310 315 320

val ser Asn Lys. Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys
325 330 335

Ala Lys Gly Gln Pro Arg Glu Pro Gln val Tyr Thr Leu Pro Pro Ser
340 345 350
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*

<221> mutagen <222> (12)..(12) <223> X is P or nothing <220> <221> mutagen <222> (14)..(14)
<223> Xis P or T SEQUENCES PCT.txt <400> 56 Xaa Xaa Xaa Cys Xaa Xaa Xaa Xaa Xaa Cys Xaa
Xaa Cys Xaa 1510 <210> 57 <211> 14 <212> PRT <213> artificial <220> <223> consensus artificial
hinge proteic sequence <220> <221> mutagence22@cT(dxf1) <223> X is P, R, C or nothing <220>
<221> mutagen <222> (2)..(2) <223> X is K, C, R or nothing <220> <221> mutagen <222> (3)..(3)

<223z2Xd$.Scfu M RRINING <RZ0%1n val ser Leu Thr Cys Leu val Lys
355 360 365

Gly Phe Tyr Pro Ser Asp Iie Ala val Glu Trp Glu Ser Asn Gly Gin
370 375 380

Pro Glu Asn Asn Tyr Lys Thr Thr Pro pPro val Leu Asp Ser Asp Gly
385 390 395 400

ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp Gln
405 410 415

GIn Gly Asn val Phe Ser Cys Ser val Met His Glu Ala Leu His Asn
420 425 430

His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
435 440 445

<210> 38

<211> 218

<212> PRT

<213> mus musculus

<400> 38
Asp Ile val Leu Thr Glin Ser Pro-Asp Ser Leu Ala val Ser Leu Gly
1 5 10 15

Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Glu Ser val Asp Ser Tyr
20 25 30

Ala Asn %gr Phe Met His Trp Tyr Gln Gin Lys Pro Gly GIn Pro Pro
40 45

Lys Leu Leu Ile Tyr Arg éga Ser Thr arg Glu Ser Gly val Pro Asp
50 60

arg Phe Ser Gly Ser Gly Ser Arg Thr Asp Phe Thr Leu Thr Ile Sser
65 _ 70 . 75 80

sar Leu GlIn Ala Glu Asp val Ala val Tyr Tyr Cys GIn GIn Ser Lys
85 g0 95

Glu Asp Pro Leu Thr phe Gly Gly Gly Thr Lys val Glu Ile Lys Arg
100 105 110

Thr val Ala Ala Pro Ser val pPhe Ile Phe Pro Pro Ser Asp Glu Gln
115 120 125

Leu Lys Ser Gly Thr Ala Ser val val Cys Leu Leu Asn Asn Phe Tyr
130 135 140
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<221> mutagen <222> (5)..(5) <223> X is D, C G or nothing <220> <221> mutagen <222> (6)..(6)
<223> X is K, C or nothing <220> <221> mutagen <222> (7)..(7) <223> X is T, C or nothing <220>
<221> mutagen <222> (8)..(8) <223> X is H, V, K or nothing <220> <221> mutagen <222> (9)-(9)
<223> X is T, C, E, P or nothing <400> SE¥aackaaPxaacys Xaa Xaa Xaa Xaa Xaa Cys Pro Pro Cys

Pro 1510 <210> 58 <211> 14} <%12> PRT <%2131> artifif&:ial <%20> <28T3> ificial hinge region
. vs Val GIn Trp Lys Val Asp Asn AT& Ceu“GTh atyl ge reg
SEQREREES'BCT I 150 155 160

Gly Asn Ser GIn Glu Ser val Thr Glu GIn Asp Ser Lys Asp Ser Thr
165 170 175

Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys
180 185 190

#is Lys val Tyr Ala Cys Glu val Thr His Gln Gly Leu Ser-sSer Pro
195 200 205

val Thr Lys Ser Phe Asn Arg Gly Glu Cys

210 215
<210> 39
<211> 218
<212> PRT
<213>  mus musculus
<400> 39

Asp Ile val Met Thr Gln Ser Pro Asp Ser Leu Ala val ser Leu Gly
1 5 10 . 15

Glu arg Ala Thr Ile Asn Cys Lys Ser Ser Glu Ser val Asp Ser Tyr
20 25 30

Ala Asn Ser Phe Met His Trp Tyr GIn Gln Lys Pro Gly Gin Pro Pro
35 40 45

Lys Leu Leu Ile Tyr Arg g1a ser Thr Arg Giu ggr Gly val Pro Asp
50 5 .

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

ser Leu Gln Ala Glu asp val Ala val Tyr Tyr Cys GlIn Gin Ser Lys
85 90 95

Glu Asp Pro Leu Thr Phe Gly Gly Gly Thr tys val Glu Ile Lys Arg
100 105 110

Thr val Ala Ala Pro Ser val Phe Ile Phe Pro Pro Ser Asp Glu Gin
115 120 125

Leu Lys Ser Gly Thr ala Ser val val Cys Leu Leu Asn Asn Phe Tyr
130 135 : 140

Pro Arg Glu Ala Lys val GIn Trp tys val Asp Asn Ala Leu Gln ser
1453 150 155 160
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<400> 58 Cys Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro 1510 <210> 59 <211> 14 <212>
PRT <213> artificial <220> <223> artificial hinge region <400> 59 Pro cys Ser Cys Asp Lys Thr His
Thr Cys Pro Pro Cys Pro 1510 <210> 60 <211> 14 <212> PRT <213> artificial <220> <223> artificial
hinge region <400> 60 Pro Lys Cys Cys &g dnesd hiddiglHr Cys Pro Pro Cys Pro 1510 <210> 61
<21&3ylAsRE2s RRT &1 Seranditiah<20> <PpIsmrditiciaMsintme régivd ©400> 61 Pro Lys Ser Cys
Cys Lys Thr His Thr C¥Pro Pro Cys Pro 1510°%<210> 62 <211> 14%¢312> PRT <213> artificial <220>

<223> atrtificial hinge region <400> 62 Pro Lys Ser Cys Asp Cys Thr His Thr Cys Pro Pro Cys Pro
1510y Ser Leu ier Ser Thr Leu Thr igg Ser Lys Ala Asp 155 Giu Lys
80 '

His Lys val Tyr Ala Cys Glu val Thr His GIn Gly Leu Ser Ser Pro
195 200 205

val Thr Lys Ser Phe Asn Arg Gly Glu Cys
210 215

<210> 40
<211> 218
<212> PRT
<213> mus musculus

<400> 40
Asp Ite val Met Thr GIn Ser Pro Asp Ser Leu Ala val Ser Leu Gly
1 5 10 15

Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Glu ser val Asp Ser Tyr
20 25 30

Ala Asn Ser Phe Leu His Trp Tyr Gln Gin Lys Pro Gly Gin Pro Pro
35 40 45

Lys Leu Leu Ile Tyr Arg Ala Ser Thr Arg Glu Ser Gly val Pro Asp
50 55 60

arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
65 70 75 80

ser Leu GIn Ala Glu Asp val Ala val Tyr Tyr Cys Gin Gin Ser Lys
85 90 95

Glu Asp Pro Leu Thr Phe Gly Gly Gly Thr Lys val Glu Ile Lys Arg
100 105 110

Thr val Ala Ala Pro Ser val Phe Ile Phe Pro Pro Ser Asp Giu Gin
115 _ 120 i25

Leu Lys Ser Gly Thr Ala Ser val val Cys Leu Leu Asn Asn Phe Tyr
130 135 140

Pro Arg Glu Ala Lys val Glin Trp Lys val Asp Asn Ala Leu Gln Ser
145 150 155 160

Gly asn ser GIn Glu Ser val Thr Glu Gin Asp Ser Lys Asp Ser Thr
165 170 175

Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys
rage 15



<210> 63 <211> 14 <212> PRT <213> artificial SEQUENCES PCT.txt <220> <223> artificial hinge
region <400> 63 Pro Lys Ser cys Asp Lys Cys His Thr Cys Pro Pro Cys Pro 1510 <210> 64 <211> 14
<212> PRT <213> artificial <220> <223> artificial hinge region <400> 64 Pro Lys Ser Cys Asp Lys Thr
His Cys Cys Pro Pro Cys Pro 1510 <21Gr@Er@klrdi2 512> PRT <213> artificial <220> <223>
artificial hinge regléf <400> 65 Lys Cys #3Sp Lys Thr His Thr Cy8%ro Pro cys Pro 1510 <210> 66
<211> 13 <212> PRT <213> artificial <220> <223> artificial hinge region <400> 66 Pro Lys Ser Cys

AspiGysiHis Vhr Gys Ria RysQyBiPval Thr His GIn Gly Leu Ser Ser Pro
195 200 7 205

val Thr Lys Ser Phe Asn Arg Gly Giu Cys

Page 16

210 215

<210> 41

<211> 1332

<212> DNA

<213> mus musculus

<400> 41

caggtccage tggtgcaatc cggcgcagag gtgaagaage caggegettce cgtgaaggtg 60

agctgtaagy cctctgogcta catcttcaca gcatacacca tgceactgggt gaggcaaget 120

cctgggcagg gactggagtg gatgggatgg attaaaccca acaatgggcet ggecaactac 180

gcccagaaat tccagggtag ggtcactatg acaagggata ccagcatcag caccgcatat 240

atggagctga gcaggetgag gtctgacgac actgetgtct attattgege caggagegaa 300
" attacaacag aattcgatta ctgggggcag ggcacccrgg tgaccgtgtc ctotgecage 360

accaagggcee caagcogrgtt cccgetageg ccctgctcca gaagcaccag cgagagcaca 420

gccgoeetgg getgectgygt gaaggactac tfccccgagc ccgtgaccgt gtecctggaac 480

agcggagece tgaccagegg cgtgeacacc ttcccegeeg tgctgeagag cagoggectg 540

tacagccotga gcagegtggt gaccgtgocca agcagcaact tcggcaccca gacctacacc 600

tgtaacgtgg accacaagce cagcaacace aaggtggaca agaccgtygga gaggaagtgce 660

tgtgtggagt gccccoccctg C€Ccagoecoee ccagtggecy gacccagegt gttcctgitc 720

cceeccaage ccaaggacac cctgatgatc agcagaaccc ccgaggtgac ctgtgtggtg 780

grtggacgtgt cccacgagga ccccgaggtg cagttcaact ggtacgtgga cggcgtggag 840

gtgcacaacyg CCaagaccaa gcccagagag gagcagttia acageacctt cogggrggrg 900

tccgtgetga ccgtggtgca ccaggactgyg ctgaacggca aggagtacaa grgtaaggrc 960

tccaacaagg goctgccage coccatcgaa aagaccatca glaagaccaa gggacagcca 1020

agagagccac aggtctacac CCtgecccccc ageaggyagg agatgaccaa gaaccaggtg 1080

tccctgacct gtctggtgaa gggottctac ccaagcgaca tcgecgtgga gtgggagage 1140

aacggccage ccgagaacaa ctacaagacc acccccccaa tgctggacag cgacggeage 1200

ttettectgr acagcaaget gacagrggac aagagcagat ggcagcaggg caacgtgtic 1260

agctgetccg tgatgcacga ggecctgcac aaccactaca cccagaagag cctgagectg 1320

tcoccagget ga 1332

<210> 42

<211> 1341

<212> DNA

<213> mus musculus



1510 <210> 67 <211> 13 <212> PRT <213> artificial <220> <223> artificial hinge region <400> 67 Pro
Lys Ser Cys Asp Cys Thr His Cys Pro Pro Cys Pro 1510 <210> 68 <211> 12 <212> PRT
SEQUENCES PCT.txt <213> artificial <220> <223> artificial hinge region <400> 68 Pro Cys Ser Cys
Lys His Thr Cys Pro Pro Cys Pro 1510 <g:tene® 524> d <212> PRT <213> artificial <220> <223>
art|f|C|%I hw&; region <400> 69 Pro Ser Cys Cys Thr His Thr Cys Pro Pro Cys Pro 1510 <210> 70

<2133542 & BRT > alnial 3200 523 AriBGIRISInGe (RAIgn 50> 70 §yo Ser Cys Asp

Page 17

Lys HiS Cys ro Pro Cys P
agctgtaagg cctetggcta catcttcaca gcatacacca tgcactgggt gaggcaagct 120
cctgggeagy gactggagtg gatgggatgg attaaaccca acaatgggcet ggccaactac 180
gcccagaaat tccagggtag ggtcactatg acaagggata ccagcatcag caccgcatat | 240
atggagctga gcaggetgag gictgacgac actgetgtet attattygcge caggagogaa 300
attacaacag aattcgatta ctgggggcag ggcaccctgg tgaccgtgte ctctgecage 360
accaaggoce caagegtgit cocgetagec ccgrettcaa agagtacctc aggcggaact 420
gcogeotottyg gttgecttgt gaaggactat Litcctgage ccgrgacggt cagctggaac 480
tctggcgcac tgactagegg cgtacacaca ttcooctgogg tgotccaaag ttcégggctg 540
tactcactgt cctcogttgt gaccgttcca tctagtteec tegggacaca gacatacatrc 600
tgtaatgtga atcataagcc ttcaaacacc aaggtcgaca aacgggtcga geccaaaage 660
tgcgattgec actgtectee atgtecagee cccgaactgt tgggcoggace gagegtgric 720
ttgtttccac ccaageecaa agataccctc atgatcagca gaacccccga ggtgacctgt 780
gtggtggtgy acgtgtccca cgaggaccca gaggtgaagt tcaactggta cgtggacgge 840
gtggaggtgc acaacgccaa gaccaagccc agagadgagce agitacaacag cacctacagg 900
gtggtgtccyg tgctgaccgt gotgeaccag gactggetga acggcaagga gtacaagtgr 960
aaggtgtcca acaaggcecct gccageccca atcgaaaaga ccatcageaa ggocaaggge 1020
cagccaagag agccccaggt gracaccctg ccacccagca gggaggagat gaccaagaac 1080
caggtgtccc tgacctgtct ggtgaagggce ttctacccaa gegacatcge cgtggagtgg 1140
gagagcaacg gccageecga gaacaactac aagaccacce Ccccagrgct ggacagegac 1200
ggcagcttct tcctgtacag caagctgace gtggacaaga gcagatggoa gcagggeaac 1260
gtgttcagct gctccgtgat gcacgaggec ctgcacaacc actacaccca gaagagecetyg 1320
agcctgtece caggcaagtg a ' 1341
<210> 43
<211> 657
<212> DNA
<213> mus musculus
<400> 43
gacattgtgc tgacccagtc tcccgatragc ctggecgigt ccctgggega gaggoctace 60
atcaactgta aaagctccga atctgiggac tcttacgcaa acagetttat gcactggrat 120
cagcaaaagc caggccaacc tccaaagctg ctgatttaca gggettctac cagggagage 180
ggcgtgeceg ataggticag cggatctgge agcaggaccg actttacact gaccatctecc 240
agcectgcagg ccgaagatgt ggcagtctat tactgecage agtccaagga ggacccectg 300
actttcgugy gtggtactaa agtggagatc aagcgtacgg tggccgotco cagegrgrtc 360
atcttccoce caagcgacga goagotgaag agcggcaceg ccagegtygt gtgtctoctg 420



1510 <210> 71 <211> 10 <212> PRT <213> artificial <220> <223> artificial hinge region <400> 71 Pro

Lys Ser Cys Thr Cys Pro Pro Cys Pro 1510 <210> 72 <211> 14 <212> PRT <213> artificial <220>

<223> artificial hinge region <400> 72 Pro Lys Ser Cys ASp Lys Cys Val Glu Cys Pro Pro Cys Pro

1510 <210> 73 SEQUENCES PCT.txt <gtliek s 342> QNA <213> artificial <220> <223> artificial

hinge region <400> 73 tgcaa%%%gct %c 'acaazll%ac ccacacctgt cccccctgec ct42 <210> 74 <211> 42 <212>
a 0

Page 18

DNA AT bitifi Bt <2989%< ididi G Feiorf Coy Cetocagage 48
ggcaacagcee aggagagegt caccgagcag gacageaagg actccaccta cageetgage 540
agcaccctga ccctgagcaa ggecgactac gagaagcaca aggtgtacge ctgtgaggtg 600
acccaccagg gectgtccag ccccgtgace aagagetrtca acaggggega gtgetga 657
<210> 44
<211> 657
<212> DNA
<213> mus musculus
<400> 44
gacattgiga tgacccagtc tceccgatage ctggecgtgt ccctgggoga gagggcotacce 60
atcaactgta aaagctccga atctgtggac tcettacgceaa acagetttat gcactggtat 120
cagcaaaage caggecaace tccaaagetg ctgatttaca gggcttctac cagggagage 180
ggcgtogccceg ataggttcag cggatctgge ageggcaccg actttacact gaccatctec 240
agcctgcagg ccgaagatgt ggcagtotat tactgcecage agtccaagga ggaccecoctg 300
actttcgggy gtggtactaa agtggagatc aagcgtacgg tggccgetec cagogtgttc 360
atrcrtcccec caagogacga gceagetgaag agcggeaccg ccagegtggt gtgtctgctg 420
aacaacttci accccaggga ggecaaggtg cagtggaagg tggacaacge cctgcagadc 480
ggcaacagce aggagagegl caccgagcag gacagcaagg actccaccta cagcectgage 540
agcaccctga ccetgageaa ggecgactac gagaagceaca aggtgtacge ctgtgaggaty 600
acccaccagg goctgtccag cecocgtgacc aagagettca acaggggoga grgetga 657
<210> 45
<21l> 8657
<212> DNA
<213> mus musculus
<400> 45
gacattgtga tgacccagtc tcccgatage ctggeegtgt ccctgggega gagggotacce 60
atcaactgta aaagciccga atctgtggac tcttacgcaa acagctttct geactggtat 120
cagcaaaagc Caggccaace tccaaagctg ctgatttaca gggocttctac cagggagage 180
ggcgrgcccg ataggttcag cggatctgge ageggeaccy actttacact gaccatcice 240
agcctgeagy ccgaagatgt ggcagtctat tactgccage agtccaagga ggacccectg 300
acrticggog gtggtactaa agtggagatc aagcgtacgg tggoogetce cagegtgttc 360
atcttcceccc caagcgacga gcagctgaag agcggcaccg ccagegtggt gtgtctgetg 420
aacaacttct accccaggga ggecaaggtyg cagtggaagg tggacaacgce cctgcagagc'k 480
ggcaacagcec aggagagegt caccgageag gacagcaagg actccaccta cagcectgage 540
agcaccctga ccctgageaa ggecgactac gagaagcaca aggtgtacgce ctgtgaggtg 600
acccaccagg gectgiccag ccccgtgacc aagagceitca acaggggega gtgctga 657



ccctgcagcet gcgacaagac ccacacctgt ccceectgec ct42 <210> 75 <211> 42 <212> DNA <213> atrtificial
<220> <223> artificial hinge region <400> 75 cccaagtgct gcgacaagac ccacacctgt cccccctgec cta2
<210> 76 <211> 42 <212> DNA <213> artificial <220> <223> artificial hinge region <400> 76
cctaagagct gttgcaagac ccacacctgt cccccstgoetd® #230ext7 <211> 42 <212> DNA <213> artificial
<220214822336artificial hinge region <400> 77 cccaagagct gcgactgcac ccacacctgt cccecctgec ct42
<21Q%%‘%§ <%ﬁ> 42 <212> DNA <213> artificial <220> <223> artificial hinge region <400> 78

SEQUENChG Pailktyll oecaagagct gcgacaagtg ccacacctgt ccceectgec ctd2 <210> <211> <212> <213>

<22%%00> 46

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

ser val Lys Ile Ser Cys Lys Thr %ﬁr Gly Tyr Ile Phe ghr Ala Tyr
20 _ 0

Thr Met His Trp val Arg Gln Ser Leu Gly Glu Ser teu Asp Trp Ile
35 40 45

Gly Gly Iie Lys Pro Asn égn Gly Leu Ala Asn Tyr Asn GIn Lys Phe
50 60

Lys Gly Lys Ala Thr Leu Thr val Asp Lys Ser Ser Ser Thr Ala Tyr

Met Asp Leu Arg Ser Leu Thr Ser Glu Asp Ser ala val Tyr Tyr Cys
85 _ 30 a5

Ala Arg ser Glu ITe Thr Thr Glu Phe Asp Tyr Trp Gly Gln Gly Thr

100 105 110
Ala Leu Thr val ser Ser
115
<210> 47
<211> 112
<212> PRT

<213> mus musculus
<400> 47

Asp Ile val Leu Thr Gln Ser Pro Ala Ser teu Ala val Ser Leu Gly
-1 5 _ 10 15

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

Ala Asn Ser Phe Met His Trp Tyr Gin Gin Lys Pro Gly Gin Pro Pro
35 40 45

Lys Leu Leu Ile Tyr Arg Ala Ser Asn Leu Glu ggr Gly Ile pPro Ala
50 55

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

pro val Glu Ala Asp Asp val Ala Thr Tyr Tyr Cys Gln Gln Ser Lys
' 85 _ 90 95
page 19 :



<223>79 42 DNA artificial artificial hinge region <400> 79 cccaagagct gcgacaagac ccactgctgt
cceeectgee ct42 <210> 80 <211> 36 <212> DNA <213> artificial <220> <223> artificial hinge region
<400> 80 aagtgcgaca agacccacac ctgtcccccc tgeect36 <210> 81 <211> 39 <212> DNA <213> artificial
<220> <223> artificial hinge region <400s:gJ:Reeaagagctgcgactgcca cacctgtcce ceetgeect39 <210>
<211><212> <213> 82 39 DNA artificial <220> <223> artificial hinge region <400> 82 cccaagagct

9COSIPCAS, CEASIIGECHACHIAECERPser 1y Thr Lys Leu Glu Met Lys Arg
100 105 110

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

48

354
DNA
LS

<400> 48
gaggrccage

agctgtaaga
Ctgggggaat
aatcaaaaat
atggatctga
atcactaccg
<210>
<21i>

<212>

<213> mus

<400> 49
gatattgtgce

49
333
DNA

- artagttgtc
caacagaagc
ggcatccceay
ccecgtggagg
acattcgget
<210>
<211l>

<212>
<213>

50

443
PRT
mus

<400> 50

1

Ser val
Thr Met
Gly Gly

50

Ltys Gly

Glu val GlIn Lteu GIn
5

tys Ile Ser

His Trp val

35

Tle Lys Pro

Lys Ala Thr

musculus

tgcagcagag
ccageggtta
ctetggactg
tcaagggcaa
gaagccetgac

agttcgacta

muscultus

tgacacagtc
gcgcctetga
ccgggcagec
ctagatttag
cagacgacgt

ccggaacaasa

musculus

20

Gln

Cys

Arg

Asn

Leu

cgggcecagaa
catctttaca
gatcggaggt
agccacactg

atccgaggac

ttaggggacag

teecgeaage
atccgtcgac
acctaaactg
cggrtcegay
ggccacttac

gctggaaatg

ser Gly

Lys Thr

GIn ser

40

Asn
55

Gly

Thr val

ctggttaaac
gcatatacca
attaagccca
accgtcgata
agtgcagtgt

ggcactgcac

ctcgetgta
tcttatgeta
ctgatctaca
tccaggaccg
tactgecage

aag

Glu Leu
10

Pro

Ser
25

Gly Tyr
Leuy Gly Glu
Ala Asn

Leu

Asp Lys Ser

ctggcgecag
tgcactgggt
acaatggect
agtcctettc
actactgege

tgaccgtcte

gcctgggtea
acagctttat
gogccageaa
acttcactct

agtctaaaga

val Lys Pro

Thr
30

Iie pPhe

Ser Leu

45

AsSp

Tyr Asn GIn

60

Ser ser Thr

page 20

cgtgaagatt
gaggcagagt
ggcfaactat
catagettac
ccggtctgag

ctec

acgggccaca
gcactggtat
tctggagagt
gaccatcaac

ggatceccte

Gly aAla
15

Ala Tyr
Trp Iie

Lvs Phe

Ala Tyr

60
120
180
240
300
354

60
120
180
240
300
333



<210> 83 <211> 36 <212> DNA <213> artificial <220> <223> artificial hinge domain <400> 83
ccctgcagcet gcaagcacac ctgtcececc tgeect36 <210> 84 <211> 36 <212> DNA <213> artificial
SEQUENCES PCT.txt <220> <223> artificial hinge region <400> 84 cctagctgct gcacccacac ctgtccecece
tgceet36 <210> 85 <211> 36 <212> DNArgd8ceartticiat 220> <223> artificial hinge region <400> 85
cccdgetgeg acaageactg ctgéececee tgeect3s <2185 86 <211> 30 <212>3INA <213> artificial <220>
<223> atrtificial hinge region <400> 86 cccaagagct gcacctgtcc cccttgtcct30 <210> 87 <211> 42 <212>
DNA&?13p arificiab<@20>. «223w» avtificiuhirage $egion =<4R0>Q7 ctvadyagct gcgataagtg cgtggagtge
cceccttgte ct42 85 90. ' 95

Ala Arg Ser Glu Ile Thr Thr Glu Phe Asp Tyr Trp Gly GIn Gly Thr
100 105 110

Ala teu Thr val Ser ser aAla Ser Thr Lys Gly Pro Ser val Phe Pro
115 120 125

Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu ser Thr Ala Ala Leu Gly
130 135 140

cys Leu val Lys Asp Tyr Phe Pro Glu Pro val Thr val Ser Trp Asn
145 150 155 160

ser Gly Ala Leu Thr ser Gly val His Thr phe Pro Ala val Leu Gln
165 170 175

ser ser Gly Leu Tyr Ser Leu Ser Ser val val Thr val Pro Ser Ser
180 185 R 190

Asn Phe Gly Thr Gln Thr Tyr Thr Cys Asn val Asp His Lys Pro ser
195 200 205

Asn Thr Lys val asp Lys Thr val Glu Arg Lys Cys Cys val Glu Cys
210 215 220

Pro Pro Cys Pro Ala Pro Pro val Ala Gly Pro Ser val Phe Leu Phe
225 230 235 240

pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Giu val
245 250 255

Thr cys val val val Asp val Ser His Glu Asp Pro Glu val Gln Phe
260 265 270

Ash Trp Tyr val Asp Gly val Glu val His Asn Ala Lys Thr Lys Pro
275 280 285

Arg Glu Glu Gin Phe Asn Ser Thr phe Arg val val ser val teu Thr
290 295 300

val val His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val
305 - 310 315 320

ser Asn Lys Gly teu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Thr
' 325 330 335

tys Gly GIn Pro Arg Glu Pro Gin val Tyr Thr Leu Pro Pro Ser Arg
Page 21



<210> 88 <211> 448 <212> PRT <213> mus musculus <400> 88 Glu Val GIn Leu GIn GIn Ser Gly Pro
Glu Leu Val Lys Pro Gly Ala 151015 Ser Val Lys lle Ser Cys Lys Thr Ser Gly Tyr lle Phe Thr Ala Tyr
202530 Thr Met His Trp Val Arg GIn Ser Leu Gly Glu Ser Leu Asp Trp lle 354045 Gly Gly lle Lys Pro
Asn Asn Gly Leu Ala Asn Tyr Asn GIn Lys®e&085560 .1ty Gly Lys Ala Thr Leu Thr Val Asp Lys Ser
Ser Ser Thr Ala T§#$5707580 Page 34 ¥EQUENCES PCT.txt3¥&t Asp Leu Arg Ser Leu Thr Ser Glu
Asp Ser Ala Val Tyr Tyr Cys 859095 Ala Arg Ser Glu lle Thr Thr Glu Phe Asp Tyr Trp Gly GIn Gly Thr
100106140 Ata L ab Thy Y alsBet BenvAla Ber Tew [ys GlysPreSarValyBhé®ro 115120125 Leu Ala Pro

Ser Ser Lys SePThr Ser Gly Gly Thi%a Ala Leu Gly 130138440 Cys Leu val Lys Asp Tyr Phe Pro Glu
Pro Val Thr Val Ser Trp Asn

Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu $er Asn Gly GIn Pro
370 375 380

Glu Asn Asn Tyr Lys Thr Thr Pro Pro Met Leu ASp Ser Asp Gly Ser
385 3390 395 400

phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp GIn Gin
405 : 410 415

Gly Asn val phe Ser Cys Ser val Met His Glu Ala Leu His Asn His
420 425 430

Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro Gly
435

440
<210> 51
<Z211> 446
<Z212> PRT

<213> mus musculus

<400> 51

Glu val GIn Leu GIn G1n ser Gly Pro Glu Leu val Lys Pro Gly Ala
1 5 10 15

ser val Lys Ile Ser Cys Lys Thr ggr Gly Tyr Ile phe ggr Ala Tyr
20

Thr Met His Trp val Arg Gln Ser teu Gly Glu Ser Leu Asp Trp Ile
35 40 45

Gly Gly ITe Lys Pro Asn Asn Giy teu Ala Asn g%r Asn GIn Lys Phe
50 : 55

Lys Gly Lys ala Thr Leu Thr val Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80

Mat Asp Leu Arg Ser Leu Thr Ser Glu ggp ser Ala val Tyr ggr Cys
85 : :

Ala Arg Ser Glu Ile Thr Thr Glu Phe Asp Tyr Trp Gly GIn Gly Thr
100 105 110

Ala Leu Thr val Ser ser Ala Ser Thr tys Gly Pro Ser val Phe Pro
115 120 125 -

teu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly
130 135 140
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145150155160 Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala val Leu Gin 165170175 Ser Ser .
Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser 180185190 Ser Leu Gly Thr Gin Thr Tyr lle
Cys Asn Val Asn His Lys Pro Ser 195200205 Asn Thr Lys val Asp Lys Arg Val Glu Cys Lys Ser CyS
Asp Lys Thr 210215220 His Thr Cys PrasPyoe@yssPraAlexiPro Glu Leu Leu Gly Gly Pro Ser
225230235240 Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met lle Ser Arg 245250255 Thr Pro
Glu Mal Th, Gy alValy ahAsprdab Serdis G Asp Pre 260265270-GInsWal Lys Phe Asn Trp Tyr Val
Aspi@&ly Val Glu Val His Asin®la 275280285 Lys Th Lys Pro Arg Glu Glé&Gin Tyr Asn Ser Thr Tyr Arg
val val 290295300 Ser Val Leu Thr Val Leu His Gin Asp Trp Leu Asn Gly Lys Glu Tyr 305310315320

Lys &us bys ¥ah SenAsmr Lys-Ala LewnProidlariirorle Ghs LysaThs B2%33Q385 lle Ser Lys Ala Lys Gly
Gin Pro Arg Glu Pro GH¥al Tyr Thr Leu 340845350 Page 35 175

ser Ser Gly Leu Tyr Ser Leu Ser Ser val val Thr val Pro Ser Ser
180 185 190 :

Sser Leu Gly Thr Gla Thr Tyr Ile Cys Asn val Asn His Lys Pro Ser
195 200 205

Asn Thr Lys val Asp Lys Arg val Glu Pro Lys Ser Cys Asp Cys His
210 213 220

Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser val Phe
225 230 235 240

Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro
245 250 255

Glu val Thr cys val val val Asplva1 Ser His Glu Asp. Pro Glu val
260 265 270

Lys Phe Asn Trp Tyr val Asp Gly val Glu val His Asn Ala Lys Thr
275 280 ' 285

Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg val val ser val
290 295 300

Leu Thr val Leu His GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys
305 310 315 320

Lys val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser
325 330 335

Lys ala Lys Gly GIn Pro Arg Glu Pro Gln val Tyr Thr Leu Pro Pro
340 345 350

ser Arg Glu Glu Met Thr Lys Asn GIn val Ser Leu Thr Cys Leu val
355 360 365

Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gty

GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp
385 390 395 400

Gly ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp
405 430 415
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SEQUENCES PCT.txt Pro Pro Ser Arg Glu Glu Met Thr Lys ASn Gin Val Ser Leu Thr Cys 355360365
Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala val Glu Trp Glu Ser 370375380 Asn Gly Gin Pro Glu Asn
Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp 385390395400 Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys
Leu Thr Val Asp Lys Ser 405410415 Arg:dgpe®ar Sivc®lyéasn Val Phe Ser Cys Ser Val Met His Glu
Ala 420425430 Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser Leu Ser Pro Gly Lys 435440445 <210>
89 <2128 12127 PRI sl 3z mussmusculys 7d00% 8%:SluMal Gip Ley Gin Gin Ser Gly Pro Glu
Leu Val Lys Pro GlgoAla 151015 Ser Val42ps lle Ser Cys Lys TH3S8er Gly Tyr lle Phe Thr Ala Tyr
202530 Thr Met His Trp Val Arg Gin Ser Leu Gly Glu Ser Leu Asp Trp lle 354045 Gly Gly lle Lys Pro
Asn Asn Gly ked Al ASh TwsAserGial s Pheb3R5601eys Glyikys Ala Thr Leu Thr Val Asp Lys Ser
Ser Ser Thr Ma5Tyr 65707580 Met A4p Leu Arg Ser Leu Th#Ser Glu Asp Ser Ala Val Tyr Tyr Cys
859095

<210> 52

<211> 218

<212> PRT

<213> mus musculus

<400> 52
Asp Ile.val Leu Thr Glin Ser Pro Ala Ser teu Ala val Ser Leu Gly
1 5 10 15

Gin Arg Ala Thr Ile Ser Cys Arg %%a Ser Glu Ser val %gp ser Tyr
20 :

Ala Asn Ser Phe Met His Trp Tyr GIn GIn Lys Pro ggy Gin Pro Pro
35 40 ' '

Lys Leu Leu Ile Tyr Arg Ala Ser Asn Leu Glu ggr Gly Ile Pro Ala
50 55

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

pro val Glu Ala Asp Asp val Ala Thr Tyr Tyr Cys Gln Gin Ser Lys
85 90 95

Glu Asp Pro Leu Thr Phe Gly Ser Gly Thr Lys Leu Glu Met Lys Arg
100 _ 105 110

Thr val ala Ala Pro ser val phe Ile Phe Pro Pro Ser Asp Glu Glin
115 120 125 =

Leu Lys Ser Gly Thr Ala Ser val val Cys Leu Leu Asn Asn Phe Tyr
130 135 140

Pro Arg Glu Ala Lys val Gin Trp Lys val Asp Asn Ala Leu Gln Ser
145 150 155 160

Gly asn ser Glin Glu Ser val Thr Glu GIn Asp Ser Lys Asp Ser Thr
165 : 170 175

Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys
180 185 190

His Lys val Tyr Ala Cys Glu val Thr His Gin Gly Leu Ser Ser Pro
195 200 205
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Ala Arg Ser Glu lle Thr Thr Glu Phe Asp Tyr Trp Gly Gin Gly Thr 100105110 Ala Leu Thr Val Ser Ser
Ala Ser Thr Lys Gly Pro Ser Val the Pro 115120125 Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr
Ala Ala Leu Gly 130135140 SEQUENCES PCT.txt Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr
Val ser Trp Asn 145150155160 ser Gly AtpLencElrsar, &y Val His Thr Phe Pro Ala val Leu Gin
165170175 Ser Ser Gly Leu Tyr Ser Leu \?er Ser val Val Thr Val Pro Ser Ser 180185190 ser Leu Gly
Thr & 'E BT'S)Fsilé%fysg r‘f‘%l nqji?é Ey¥ Y5 ser 195200205 Asn Thr Lys Val Asp Lys Arg Val Glu
Pro Cys Ser Cys Asp Lys Thr 210215220 His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly
Pro S ef 25230235240 Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu met lle ser Arg 245250255
Thr Eg é oThr Cys val Val Val Asp val Ser His Glu Asp Pro 260265270 Glu Val Lys Phe Asn Trp

Tyr ValAsptEBwy val Glu Val His Asn Ala 275280285 Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr
Tyr A?& Al ByS muscuius

Sjggzccgéc tgcagcagag cgggccagaa ctggttaaac ctggcgccag cgtgaagatt 60
agctgtaaga ccageggtta catctttaca gcatatacca tgcactgggt gaggcagagt 120
ctgggggaat ctctggactg gatcggaggt attaagecca acaatggect ggctaactat 186
aatcaaaaat tcaagggcaa agocacactg accgtcgata agtcctcttc cacagettac 240
atggatciga gaagcectgac atccgaggac agtgcagtgt actactgeygc ccggtctgag 300
atcactaccg agttcgacta ttggggacag ggcactgcac tgaccgtictc ctccgecage 360
accaagggee caagegtgtt cccgetagecg ccctgoteca gaagcaccayg cgagagcaca 420
gccgeectgg getgectggt gaaggactéc ttcccegage ccgtgacegt gtcctggaac 480
agcggagcce tgaccagegg cgtgcacacc ttecccgecy tgetgcagag cageggoectg 540
tacagcctga goeagoegtggt gaccgtgeca agcageaact teggeaccea gaccracacc 600
tgtaacgtgg accacaagcc cagcaacacc aaggtggaca agaccgtgga gaggaagtoc 660
tgtgtggagt gccoccceccetg ccrageoece ccagtggccg gacccagegt gttectgtte 720
CCCCCCaage ccaaggacac cctgatgatc agcagaacce ccgaggtgac ctgtgtggto 780
gtggacgtgt cccacgagga ccccgaggtg cagttcaact ggtacgtgga <ggogtggag &40
gtgcacaacg ccaagaccaa gcccagagag gagcagtita acagcacctt ccgggtggtg 900
tcogtgetga ccgtggtgca ccaggactgg ctgaacggea aggégtacaa gtgtaaggtc 960
tccaacaagg geotgecage ccccatcgaa sagaccatca gcaagaccaa gggacagcca 1020
agagagccac aggtctacac CCtgecccce agcagggagy agatgaccaa gaaccaggtg 1080
tccctgacct gtctggtgaa gggcrtctac ccaagegaca tcgccgtgga gtgggagage 1140
aacggecage ccgagaacéa ctacaagacc acccgceccaa tgetggacag cgacggcage 1200
ttcttectgt aéagcaagct gacagtggac aagagcagat ggcagcaggg caacgtgtic 1260
agCtgotecg tgatgcacga ggecctygcac aaccactaca cccagaagag cctgagectg 1320
tccccagget ga 1332
<210> 54

<211> 1341

<212> DNA

<213> mus muscuius

<400> 54

gaggtccage tgcagcagag cgggecagaa ctggrtaaac ctggcgecag cgtgaagatt 60
agctgtﬁaga ccagcggtta catctitaca gcatatacca tgcactgggt gaggcagagt 120
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290295300 Ser Val Leu Thr Val Leu His GIn Asp Trp Leu Asn Gly Lys Glu Tyr 305310315320 Lys Cys
Lys Val Ser Asn Lys Ala Leu Pro Ala Pro lle Glu Lys Thr 325330335 lle ser Lys Ala Lys Gly GIn Pro
Arg Glu Pro GIn Val Tyr Thr Leu 340345350 Pro Pro Ser Arg Glu Glu Met Thr Lys Asnh GlIn val Ser Leu
Thr cys 355360365 Leu val Lys Gly PheskyjiPecSepr&spile Ala Val Glu Trp Glu ser 370375380 Asn
Gly GloRuuGiu AsttASECTYrdars T4aoThr FroRIoval ReirASP-38539039548D Serikép Gly Ser Phe
Phe LAU T Ser Lo b TRl AsRk Yo R A0RD A SEQHENGES BT (X ArgoTrp Gin Gin Gly
Asn Val Phe Ser Cys’ser val Met His Glu Ala'420425430 Leu His ASn His Tyr Thr Gin-Lys Ser Leu Ser
© Leu St09RE GIY 1008 UBE 4204215 CgEAYE OG- LIRS IR IS SRT SO9BECRIA8 mustfius <400> 90 Glu

Val Giplau &l GiRSeLGY Pradeladal yRlderg B0 @ Algicte crecgecage

360
accaagggcec caagcgtgtt ceccgctagec ccgtcttcaa agagtacctc aggcggaact 420
gccgetcettg gttgecttygt gaaggactat tttcctgage ccgtgacggt cagctggaac 480
tctggegeac tgactagcgg cgtacacaca ttcectgegg tgctccaaag ttccgggety 540
tactcactgt cctccgitgt gaccgtteca tctagttccc tcgggacaca gacatacatc 600
tgtaatgtga atcataagcc ttcaaacace aaggtcgaca aacgggtcga gcccaaaagce 660
tgcgattgoe actgtcctec atgtccagoe cccgaactgt tgggcggacce gagegtgttc 720
tfgtttccac ccaagcccaa agataccctc atgatcagca gaaccccecga ggtgacctgt 780
gtggtygtgg acgtgtccca cgaggaccca gaggtgaagt tcaactggta cgtggacggc 840
gtggaggtgc acaacgccaa gaccaagece agagaggage agtacaacag cacctacagg 900
gtggtgtceg tgctgaccgt gcetgeaccag gactggotga acggcaagga gtacaagtgr 960
aaggtgtcca acaaggccct gcocageccca atcgaaaaga ccatcagcaa ggccaaggge 1020
cagccaagag agccccaggt gtacaccctg ccacccagca gggaggagat gaccaagaac 1080
caggtgtccc tgacctygtct ggtgaagggo ttctacccaa gcgacatcgce cgtggagtyd 1140
gagagcaacy gccageccga gaacaactac aagaccaccce ccccagtgcet ggacagcegac 1200
ggcagcttct toctgtacag caagctgacc gtggacaaga gcagatggca gcagggcaac 1260
gtgttcagct gctccgtgat geacgaggoc ctgcacaacc actacaccca gaagagectg 1320
agcctgtcce caggcaagtg a 1341
<210> 55
<213i> 657
<212> DNA
<213> mus musculus
<400> 55
gatattgtgc tgacacagtc teccgcaage ctcgctgtta goctgggtca acgggecaca 60
attagttgtc gcgectctga atccgtcgac tettatgcta acagcetttat gcactggrat 120
caacagaagc ccgggcagee acctaaactg ctgatctaca gggecagcaa tctggagagt 180
ggcatcccag Ccragatttag cggttccggg tcocaggaccg acttcactct gaccatcaac 240
cccgtggagg cagacgacgt ggccacttac tactgecage agtctaaaga ggatcecctc 300
acattcgget ccggaacaaa gctggaaatg aagcgtacgg tggcecgetcc cagegrgttce 360
atcttcccee caagcgacga gcagctgaag agcggecaccg ccagegtggt gtgtctgetg 420
aacaacttct accccaggga ggocaaggtyg cagtggaagyg tggacaacgle cctgcagage 480
ggcaacagcc aggagagegt caccgagcag gacagcaagg actccaccta cagectgage 540
agcaccctga ccctgagcaa ggecgactac gagaagcaca aggtgtacge ctgtgaggtg 600
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151015 ser Val Lys lle Ser Cys Lys Thr Ser Gly Tyr lle Phe Thr Ala Tyr 202530 Thr met His Trp Val
Arg Gin Ser Leu Gly Glu Ser Leu Asp Trp lle 354045 Gly Gly lle Lys Pro Asn Asn Gly Leu Ala Asn Tyr
Asn Gin Lys Phe 505560 Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser ser Thr Ala Tyr 65707580
Met Asp Leu Arg ser Leu Thr Ser Glu Asg@enéta atyxTyr cys 859095 Ala Arg Ser Glu lle Thr Thr

Glu Phe Asp Tﬁ/r Iérnglg Gin Glél Thr 1001051%(;{) Ala?l Leg Thr V%I Ser SeraAIa Serél'g}r Lys Gly Pro Ser
Val PHe P69 5490 P56 P8u ARBrESEr £474%)S 'Sér ThSEPEly Gl TritPAla Ala L8l Gly 130135140
Cys Leu val Lys Asp Tyr Phe Pro Glu Pro val Thr Val Ser Trp Asn 145150155160 Ser Gly Ala Leu Thr

Ser € al Mis Thr Phe Pro Ala val Leu Gin 165170175 Ser ser Gly Leu Tyr Ser Leu Ser Ser val Val
Thr ?ro Ser 180185190 Ser Leu Gly Thr Gin Thr Tyr lle Cys Asn val Asn His Lys Pro Ser
195200205 PagdBgai ‘ '

<220>
<223> consensus artificial hinge proteic seguence

<220>

<221> mutagen

<222> (.. )
<223> X is P, R, C or nothing

<220>

<221> mutagen

<222> (2)..(2) )
<223» X is K, C, R or nothing

<220> :

<221> mutagen

«222> (3)..(3) ]
<223> X is S, C, D or nothing

<220>

<221> mutagen

<222> (5)..(5) i
<223> X 1s D, €, G or nothing

<220>

<221> mutagen

<222> (6)..(6) _
'<223> X is K, C or nothing

<220>

<221> mutagen

<222> (7)..(7) )
<223> X is T, C or nothing

<220>

<221> mutagen

<222> {(8)..(8) i
<223> X is H, V, K or nothing

<220>

<221> mutagen

<222> (9..(D )
<223> X 1is T, ¢, E, P or nothing

<220>

<221> mutagen
<222> (11..(1L
<223> X is Por il

«220>

<221> mutagen

<222> (12)..(Q12) ]
<223> X is P or nothing

<220>

<221> mutagen
<222> (14)..(14)
<223> X is P or T
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SEQUENCES PCT.txt Asn Thr Lys Val Asp Lys Arg Val Glu Pro Lys Cys Cys Asp Lys Thr 210215220
His Thr Cys Pro Pro Cys Pro Ala Pro Glu LeU Leu Gly Gly Pro Ser 225230235240 Val Phe Leu Phe
Pro Pro Lys Pro Lys Asp Thr Leu Met lle ser Arg 245250255 Thr Pro Glu Val Thr Cys Val Val Val Asp
Val Ser His Glu Asp Pro 260265270 GluseabEyseRhechAstxtrp Tyr Val Asp Gly Val Glu Val His Asn Ala
275280285 ¥ys Thr Lys Pro Arg Glu Glu Gin Tyr Asn Ser Thr Tyr Arg val val 290295300 Ser val Leu

Thr yal Ley His GIpAsR. Tia L8tk Ash Siakye @k dynda533031a320 Lys Cys Lys Val Ser Asn Lys Ala
Leu®ro Ala Pro lle Gl Lys Thr 325330335 1I& Ser Lys Ala Lys Gly Gin Pro Arg Glu Pro Gin val Tyr

Thr Leu 340345350 Pro Pro ser Arg Glu Glu Met Thr Lys Asn Gin val Ser Leu Thr cys 355360365 Leu
Val Lysdgsly £he Tyr Pro Ser Asp lle Ala val Glu Trp Glu ser 370375380 Asn Gly Gin Pro Glu Asn Asn
Tyr k?l‘&hr Thr Pro Pro val Leu Asp 385390395400 ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr

val Agpys §FF 495410415

<220> )
<223> consensus artificial hinge protelc seguence

<220>

<221> mutagen

<222> (1)..(L) )
<223> X is P, R, C or nothing

<220>

<221> mutagen

<222> (2)..{2) _
<223> X is ¥, C, R or nothing

<220> .

<221> muitagen

<222> {3)..(3) ' )
<223> X is 5, ¢, D or nothing

<220>

<221> mutagen

<222> (5)..(5) )
<?23> X 1is D, C, G or nothing

<220

<221> mutagen

<222> (6)..(6) )
<223> X 1s K, C or nothing

<220>

<221> mutagen

<222> (7)..(7) )
<Z223> X is T, C or nothing

<220>

<Z21> mutagen

<22?2> (8)..(8) )
<223 X 1s H, Vv, K or nothing

<220

<221> mutagen

<222> (9..(D )
<223> X is T, C, E, P or nothing

<400> 57

Xaa Xaa Xaa Cys Xaa Xaa Xaa Xaa Xaa Cys Pro Pro Cys Pro
1 5 10

<210> 58

<211> 14

<212> PRT

<213> artificial

<220> o i .
<223> artificial hinge region
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Arg Trp Gin GinGly Asn val Phe Ser Cys Ser val met His Glu Ala 420425430 Leu His Asn His Tyr Thr
Gin Lys Ser Leu Ser Leu Ser Pro Gly Lys 435440445 <210> 91 <211> 448 <212> PRT <213> mus
musculus'<400> 91 SEQUENCES PCT.txt 151015 ser Val Lys lle Ser Cys Lys Thr Ser Gly Tyr lle
Phe Thr Ala Tyr 202530 Thr met His TrpsgablugsinkSerkeu Gly Glu Ser Leu Asp Trp lle 354045 Gly
Gly lle Lys Pro Asn Asn Gly Leu Ala Asn Tyr Asn Girl Lys Phe 505560 Lys Gly Lys Ala Thr Leu Thr Val
Aspﬂ%oéersée_r Ser Thr Ala Tyr 65707580 Met Asp Leu Arg Ser Leu Thr Ser Glu ASp Ser Ala val Tyr
Tyr Cys 859086 AlgArg Ser Slutite Hilsr Thr Gits Phe Asp TwsTRr&ly Gin Gly Thr 100105110 Ala Leu
Thr Yal ser Ser Ala Set Thr Lys Gly Pro Ser WVl Phe Pro 115120125 Leu Ala Pro Ser Ser Lys Ser Thr
Ser Gly Gly Thr Ala Ala Leu Gly

«<210> 59

<211> 14

<212» PRT

<213> artificial

<220> ] _
<223> artificial hinge region

<400> 59

pro Cys Ser Cys Asp Lys Thr His Thr'g%s Pro Pro Cys Pro
1 5 .

<210> 60

<211> 14

<212> PRT

<213> artificial

<220> ) )
<223> artificial hinge region

<400> 60

Pro Lys Cys Cys Asp Lys Thr His Thr C%s Pro Pro Cys Pro
1 5 1

<210> 61

<211> 14

<212> PRT

<213> artificial

<220> )
<223> artificial hinge region

<400> 61

Pro Lys Ser Cys Cys Lys Thr His Thr g%s Pro Pro Cys Pro
1 3 :

<210> 62

<21i> 14

<212> PRT

<213> artificial

<220> . _
<223> artificial hinge region

<400> 62

Pro Lys Ser Cys Asp Cys Thr His Thr'c%s Pro Pro Cys Pro
1 5 i3

<210> 63

<211> 14

<2312> PRT

<213> artificial
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130135140 Cys Leu val-Lys Asp Tyr Phe Pro Glu Pro val Thr Val ser Trp Asn 145150155160 Ser Gly
Ala Leu Thr Ser Gly val His Thr Phe Pro Ala Val Leu Gin 165170175 Ser Ser Gly Leu Tyr Ser Leu Ser
Ser Val Val Thr Val Pro Ser Ser 180185190 Ser Leu Gly Thr Gin Thr Tyr lle Cys Asn Val ASn His Lys
Pro Ser 195200205 Asn Thr Lys val AspseyséNgevab Lelro Lys Ser cys Cys Lys Thr 210215220 His
Thr Pro Pro s Prq Ala Pro Glu Leu Leu Gly Gly Pro Ser 225230235240 val Phe Leu Phe Pro
Pro T %?Pro 1%1 113' FmetAl8 Ser Arg 245250255 Thr Pro Glu val Thr Cys val val Val Asp val
Ser His@slu Asp Pro 260265270 SEQUENCES PCT.txt 275280285 Lys Thr Lys Pro Arg Glu Glu Gin
Tyr Asn Ser Thr Tyr Val v Vv, o eu His Gin Asp Trp Leu Asn Gly Lys
Glu Tyt 3053 851% %%;s& cl?v‘ff;u 2@%1 @%LE a L}&erﬁysgrgb Ala Pro lle Glu Lys Thr 325330335
lle Ser Lys Ala Lys Gly Gin Pro Arg Glu Pro Gin val Tyr Thr Leu

<210> 64

<211> 14

<212> PRT

<213> artificial

<220> o .
<223> artificial hinge region

<400> 64

Pro Lys Ser Cys Asp Lys Thr His Cys'ggs Pro Pro Cys Pro
1 5

<210> 65

<21t> 12

<212> PRT

<213> artificial

<220> .
<223> artificial hinge region

<400> 65

Lys €ys Asp Lys Thr #His Thr Cys Pro ;Bo Cys Pro
1 5

<210> 66

<211> 13

<2i2> PRT

«213> artificial

<220 i
<223> artificial hinge region

<400> 66

Pro Lys Ser Cys Asp Cys HMis Thr Cys ;go Pro Cys Pro
1 5

<210> 67

<21%> 13

<212> PRT

<213> artificial

<220> . )
<223> artificial hinge region

<400> 67

Pro Lys Ser Cys Asp Cys Thr His Cys igo Pro Cys Pro
1 5

<210> 68
<231> 12
<Z212> PRT
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340345350 Pro Pro Ser Arg Glu Glu Met Thr Lys Asn GIn Val Ser Leu Thr Cys 355360365 Leu val Lys
Gly Phe Tyr Pro Ser Asp lle Ala Val Glu Trp Glu Ser 370375380 Asn Gly GIn Pro Glu Asn Asn Tyr Lys
Thr Thr Pro Pro Val Leu Asp 385390395400 Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val
Asp Lys Ser 405410415 Arg Trp Gin Glnsgdysers/akiPhecger Cys Ser Val Met His Glu Ala 420425430
Leu #His3Asnadis Tye TBAr Gin Lys Ser Leu Ser Leu Ser Pro Gly Lys 435440445 <210> 92 <211> 448
<2123 RRT <213> mus musculus <400> 92 Glu Val GIn Leu Gin GIn Ser Gly Pro Glu Leu Val Lys Pro
Gly Ala $51Q01%$ecVal hysdle Baricys Lys Thr Ser Gly Tyr lle Phe Thr Ala Tyr 202530 Thr Met His
Trp V%(]Arg (63 n Ser Leu Gly Glu Ser Leu Asp Trp lle 354045 Gly Gly lle Lys Pro Asn Asn Gly Leu Ala
Asn ':I'yr sn GIn Lys Phe 505560 Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr

_ 657q?58owgager4st %ys His Thr Cys Pro ;60 Cys Pro

<210> 69

<211> 12

<212> PRT

<213> artificial

<220> i
<223> artificial hinge region

<400> 69

Pro Ser Cys Cys Thr His Thr Cys Pro igo Cys Pro
1 5

<210> 70

<211> 12

<212> PRT

<213> artificial

<220> _
<223> artificial hinge region

<400> 70

Pro Ser Cys Asp Lys His Cys Cys Pro ;50 Cys Pro
1 5

<210> 71

<211> 10

<212> PRT

<213> artificial

<220> ] )
<223> artificial hinge region

<400> 71

Pro Lys Ser Cys Thr Cys Pro Pro Cys Pro
1 5 10

<210> 72

<2il> 14

<21Z2> PRT

<213> artificial

<220> o ) )
<223> artificial hinge region

<400> 72
Pro Lys Ser Cys Asp Lys Cys val Glu C%s Pro Pro Cys Pro
1 5 1

<210> 73
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SEQUENCES PCT.txt Met Asp Leu Arg Ser Leu Thr Ser Glu Asp Ser Ala val Tyr-Tyr cys 859095 Ala
Arg Ser Glu lle Thr Thr Glu Phe Asp Tyr Trp Gly GIn Gly Thr 100105110 Ala Leu Thr val Ser ser Ala
Ser Thr Lys Gly Pro Ser Val Phe Pro 115120125 Leu Ala Pro ser Ser Lys Ser Thr Ser Gly Gly Thr Ala
Ala Leu Gly 130135140 Cys Leu val LysskapefPhecPrexslu Pro val Thr Val ser Trp Asn
145153155160 Ser Gly Ala Leu Thr Ser Gly val His Thr Phe Pro Ala val Leu Gin 165170175 Ser Ser
Gly [g5Tyr S8k Lew:Ser Ser Val Val Thr Val Pro Ser Ser 180185190 ser Leu Gly Thr Gin Thr Tyr lle
cys Asn Val Asn His Lys Pro ser- 195200205 Asn Thr Lys val Asp Lys Arg Val Glu Pro Lys ser Cys Asp
Cys Tﬁ%lOZlg%Z%HL? mﬁ C srelfrﬁl%rl?ro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser 225230235240
val Phé Teu Bhe Pro Pro Lyg%ro ?;ys Asp Thr Leu Met lle ser Arg 245250255 Thr Pro Glu val Thr Cys
val \illOfial Agp Val ser His Glu Asp Pro 260265270 Glu val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu
val l_ﬁgc,&%plaﬂ% mgg%c ccacacctgt ccecoectgee ¢t 42

<210> 74

<21l> 42

<212> DNA

<213> artificial

<220>
<223> artificial hinge region

<400> 74
ccctgeagct gogacaagac ccacacctgt CCcccctgee ct 42

<210 75

<211> 42

<Z12> DNA

<213> artificial

<220>
<223> artificial hinge region

<400> 75
cCcaagtoct gcgacaagac ccacaccigt ccccectgee ¢t 42

<210> 76

<21i> 42

<2312> DNA

<213> artificial

<220> ‘
<223> artificial hinge region

<400> 76 .
cctaagagCt gttgcaagac ccacacctgt cccccctgec ct 42

<210> 77

<211> 42

<212> DNA

<213> artificial

<220>
<223> artificial hinge region

<400> 77
cccaagaget gegactgeac ccacacctgt ccccoctgee ct 42

<210> 78

<211l> 42

<212> DNA

-<213> artificial

<220> . (
<223> artificial hinge region

<400> 78
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Lys Thr Lys Pro Arg Glu Glu Gin Tyr Asn Ser Thr Tyr Arg Val Val 290295300 ser val Leu Thr val Leu
His Gin Asp Trp Leu Asn Gly Lys Glu Tyr 305310315320 Lys cys Lys Val Ser Asn Lys Ala Leu Pro Ala
Pro lle Glu Lys Thr 325330335 lle ser Lys Ala Lys Gly Gin Pro Arg Glu Pro Gin val Tyr Thr Leu
340345350 Page 42 SEQUENCES PCEtauPraRreser#itg Glu Glu Met Thr Lys Asn Gin Val Ser Leu
Thr Cye355BB03654%@a 9/ (SFGRCPYe TVEFE- St ASp lle Ala val Glu Trp Glu sef-370375380 Asn
Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp 385390395400 ser Asp Gly Ser Phe
Phe a10-Tyr7Ser Lys Leu Thr val Asp Lys Ser 405410415 Arg Trp Gin Gin Gly Asn Val Phe ser Cys

Ser V etg-li Glu Ala 420425430 Leu His Asn His Tyr Thr Gin Lys ser Leu Ser Leu Ser Pro Gly Lys
4354 Pe= 93:5211> 448 <212> PRT <213> rims musculus

<220> _
<223> artificial hinge region

<400>= 79
cccaagaygct gcgacaagac ccactgotgt coccectgec ¢t 42

<210> 80

<211> 36

<212> - DNA

<213> artificial

<220> _ )
<223> artificial hinge region

<400> 80
aagtgcgaca agacccacac ctgtecccec tgecct 36

<210> 81

<2131> 39

<212> DNA

<213> artificial

<220> .
<223> artificial hinge region

<400> 81
cccaagaget gcgactgeca caccrgtcce coctgeoct 39

<210> 82

<211> 38

<212> DNA

<213> artificial

<220> o '
<223> artificial hinge region

<400> 82
cccaagagct gegactgeac ccactgccoce cectgeect 39

<210> 83

<211> 36

<212> DNA

<213> artificial

<220> ‘
<223> artificial hinge domain

<400> 83
cectgeaget geaagcacac ctgteocccce tgeect 36

<210> B84

<211> 36

<212> DNA

<213> artificial
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<400> 93 Glu Val Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys Pro Gly Ala 151015 ser val Lys lle Ser
Cys Lys Thr Ser Gly Tyr lle Phe Thr Ala Tyr 202530 Thr met His Trp Val Arg GIn Ser Leu Gly Glu Ser
Leu Asp Trp lle 354045 Gly Gly lle Lys Pro Asn Asn Gly Leu Ala Asn Tyr Asn GIn Lys Phe 505560 Lys
Gly Lys Ala Thr Leu Thr Val Asp Lys Sersgglipeed icAla Jyr 65707580 Met Asp Leu Arg Ser Leu Thr
Ser &d%sp Ser Ala Val Tyr Tyr cys 859095 Ala Arg Ser Glu lle Thr Thr Glu Phe Asp Tyr Trp Gly Gin
Gly Thf 002051 Tt Ada 1E09hF ¥4 Ber Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro 115120125 Leu
Ala Rapser Ser Lys Ser Thr ser Gly Gly Thr Ala Ala Leu Gly 130135140 SEQUENCES PCT.txt Cys
Leu SAEag9f- & FGACPERCPF ocGHl P Val tHsEVial Ser Trp Asn 145150155160 Ser G Ala Leu Thr Ser
Gly Val His Thr Phe Pro Ala val Leu GIn 165170175 Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr

Val Rea®er 8&r 180185190
<211> 36
<212> DNA
<213> artificial

<220>
<223> artificial hinge region

<400> B85
cecagetgeg acaagcactyg ctgcoccecee tgeect 36

<210> 86

<213i> 30

<212> DNA

<213> artificial

<220>
<223> artificial hinge region

<400> 86
cccaagagetr gcacctgtec ceccttgtect 30

<210> 87

<211> 42

<Z212> DNA

<213> artificial

<220> _
<223> artificial hinge region

<400> &7
cccaagagct gcgataagty cgtggagtge cccectigte ct 42

<210> 88

<211> 448

<212> PRT

<213> mus musculus

<400> 88

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

Ser val Lys Ile Ser Cys Lys Thr Ser Gly Tyr Ile pPhe Thr Ala Tvr
20 : 25 - 30

Thr Met His Trp val Arg GIn ser teu Gly Glu Ser teu Asp Trp Ile
35 40 45

Gly Gly Ile Lys Pro Asn Asn Gly Leu Ala Ash Tyr Asn Gln Lys Phe
50 55 60

Lys Gly Lys Ala Thr Leu Thr val Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 : 75 80
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Ser Leu Gly Thr GIn Thr Tyr lle Cys Asn Val Asn His Lys Pro Ser 195200205 Asn Thr Lys Val Asp Lys
Arg Val Glu Pro Lys Ser Cys Asp Lys cys 210215220 His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu
Leu Gly Gly Pro Ser 225230235240 Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met lle Ser
Arg 245250255 Thr Pro Glu Val Thr CysdéaleatMalpdsp@ Ser His Glu Asp Pro 260265270 Glu Vall
Lys Phe Asn Trp Tyr Val Asp Gly vat Glu val His Asn Ala 275280285 Lys Thr Lys Pro Arg Glu Glu Gin
TYT 230 Sep T TYEAWL Valyal 290295300 Sep val-eu ThyMalleuhis Qjo Asp Trp Leu Asn Gly Lys
Glu Tyr 30531031532@4.ys Cys Lys Val Ser Asn Lys Ala Leu Pro A Pro’lle Glu Lys Thr 325330335
lle Ser Lys Ala Lys Gly Gin Pro Arg Glu Pro Gin Val Tyr Thr Leu 340345350 Pro Pro ser Arg Glu Glu
Met Thy Lyg Avh Gin, VialeSen L e ThiGYsna5R360365-4au M3l lers Gy Phe.Tyr Pro Ser Asp lle Ala val
Glu Trp Glu Ser 370375380 Asn Gly GiniBso Glu Asn Asn Tyr [y Thr Thr Pro Pro val Leu Asp
385390395400 ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser

Ala Leu Thr val Ser Ser Ala Ser Thr Lys Gly Pro Ser val Phe Pro
115 120 125

Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly
130 - 135 140

Cys Leu val Lys Asp Tyr Phe Pro Glu Pro val Thr val Ser Trp Asn
145 150 155 160

ser Gly Ala Leu Thr Ser Gly val His Thr Phe Pro Ala val Leu Gln
165 170 175

Ser ser Gly Leu Tyr Ser tLeu Ser Ser val val Thr val Pro Ser Ser
180 185 190

ser Leu Gly Thr GIn Thr Tyr Ile Cys Asn val Asn His Lys Pro Ser
195 . 200 205

Asn Thr Lys val Asp Lys Arg val Glu Cys Lys Ser Cys Asp Lys Thr
210 215 220

His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser
225 . 230 235 240

vat Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg
245 250 255

Thr pPro Glu val Thr Cys val val val Asp val Ser Mis Glu Asp Pro
260 265 270

Glu val Lys Phe Asn Trp Tyr val Asp Gly val Glu val His Asn Ala
275 280 285

Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg val val
290 ' 295 300 :

Ser val Leu Thr val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr
305 310 315 320

Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro Ile Giu Lys Thr
325 330 335

Ile Ser Lys Ala Lys Giy Gln Pro Arg Glu Pro Gln val Tyr Thr Leu
340 345 350 .
~ : Page 35



405410415 SEQUENCES PCT.txt Arg Trp Gin Gin Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala
420425430 Leu His Asn His Tyr Thr Gin.Lys Ser Leu Ser Leu Ser Pro Gly Lys 435440445 <210> 94
<211> 448 <212> PRT <213> mus musculus <400> 94 Glu Val Gin Leu Gin Gin Ser Gly Pro Glu Leu

Val Lys Pro Gly Ala 151015 Ser Val Lys dleyeacEysHcys thir Ser Gly Tyr lle Phe Thr Ala Tyr 202530
Thr Met His Trp Val Arg Gin Ser Leu Gly Glu Ser Leu Asp Trp lle 354045 Gly Gly lle Lys Pro Asn Asn
Gly Ley Ala A TYIASHGIRLYR PBS 5953624y iwhyssdla 1oy Lew T Val Asp Lys Ser Ser Ser
Thr Ala Tyr 65997580 Met AS Leu AgpSer Leu Thr Ser GIseAsp Ser Ala val Tyr Tyr cys 859095 Ala
Arg Ser Glu lle Thr Thr Glu Phe Asp Tyr Trp Gly Gin Gly Thr 100105110 Ala Leu Thr Val Ser Ser Ala

Ser i Lys Qéyspéﬁ?yseﬁé/%whﬁr%reé«liégoi?é keu Mla R, SenSetl e ser Thr Ser Gly Gly Thr Ala
Ala Leu Gy 130135140 375 380 .

Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp
385 390 395 400

Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser
405 410 415

Arg Trp GIn GIn Gly Asn val Phe Ser Cys Ser val Met His Glu Ala
420 425 430

Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
435 440 445

<210> 89

<211> 448

<212> PRT

<213> mus musculus
<400> 89

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

ser val Lys Ile Ser Cys Lys Thr ggr Gly Tyr Ile Phe ;gr Ala Tyr
20

Thr Met HMis Trp val Arg Gin Ser teu Gly Glu Ser zgu Asp Trp Ile
35 40

Gly Gly Ile Lys Pro Asn Asn Gly teu Ala Asn E%r Asn GIn Lys Phe
50 55

Lys Gly Lys Ala Thr teu Thr val Asp Lys Ser Ser Ser Thr Ala Tyr

Met Asp Leu Arg Ser Leu Thr Ser Glu ggp ser Ala val Tyr ggr Cys
85

Ala Arg Ser Glu Ile Thr Thr Glu Phe Asp Tyr Trp Gly Gln Giy Thr
100 105 110

Ala Lteu Thr val Ser Ser Ala Ser Thr Lys Gly Pro Ser val Phe Pro
115 120 125

teu Ala Pro Ser Ser Lys Ser Thr Ser Gly GTy Thr ala Ala Leu Gly
130 135 140
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Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro val Thr val Ser Trp Asn 145150155160 Ser Gly Ala Leu Thr
Ser Gly Val His Thr Phe Pro Ala Val Leu Gin 165170175 Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val
Thr Val Pro Ser Ser 180185190 Ser Leu Gly Thr Gin Thr Tyr lle Cys Asn Val Asn His Lys Pro Ser
195200205 SEQUENCES PCT.txt Asn Thguswe Malspdxes Arg Val Glu Pro Lys Ser Cys Asp Lys Thr
210215220 His Cys Cys Pro Pro Cys Pro_Ala Pro Glu Lgeu Leu Gly Gly Pro Ser 225230235240 Val
Phe £u B irb BYD 18 AYS (YA TRIL &G ?né?ileT ;érvﬁej; #SE%Z%BTN Pro Glu Val Thr Cys
Val Val Val Asp Val Ser His Glu Asp Pro 260265270 Glu Val Lys Phe Asn Trp Tyr val Asp Gly val Glu
Val His Asn Ala 275280285 Lys Thr Lys Pro Arqg Glu Glu Gln T n Ser.Thr Tyr Arg val Val
200355300 e Ue@&ﬁh?%/gl ‘ijré’u ! éiﬁ’ @%%%e&ﬂoAéiae%ﬁyg%lé%r 305310315320 Lys Cys
Lys Val Ser ASn Lys Ala Leu Pro Ala Pro lle Glu Lys Thr 325330335 lle Ser Lys Ala Lys Gly GIn Pro

Arg g;ealy I:S)'[aq"%v%gy{y-rrhgéwﬂf.eu Ser igg val val Thr val ;58 Ser ser

ser Leu Gly Thr GIn Thr Tyr Ile Cys Asn val Asn His Lys Pro Ser
195 200 205

Asn Thr Lys val Asp Lys Arg val Glu Pro Cys Ser Cys Asp Lys Thr
210 215 220

His Thr Cys Pro Pro Cys Pro Ala Pro Gliu lLeu Leu Gly Gly Pro Ser
225 230 235 240

val phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg
245 250 255

_Thr pPro Glu val Thr cys val val val Asp val Ser His Glu Asp Pro
260 265 270

Glu val Lys Phe Asn Trp Tyr val Asp Gly val Glu val His Asn Ala
275 280 285

Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg val val
290 : 295 300 :

ser val Leu Thr val Leu His GIn Asp Trp Leu Asn Gly Lys Glu Tyr
305 310 315 320

Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr
325 330 335

ITe ser Lys Ala Lys Gly GIn Pro Arg Glu Pro Gln val Tyr Thr Leu
340 345 350

Pro Pro Ser Arg Giu Glu Met Thr Lys Asn Gln val Ser Leu Thr Cys
355 : 360 365

Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser
370 375 380

Asn Gly Gin Pro Giu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp
385 390 395 400

Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser
405 ' 410 415
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340345350 Pro Pro ser Arg Glu Glu Met Thr Lys Asn GIn Val Ser Leu Thr cys 355360365 Leu Val Lys
Gly Phe Tyr Pro Ser Asp lle Ala Val Glu Trp Glu Ser 370375380 Asn Gly GIn Pro Glu Asn Asn Tyr Lys
Thr Thr Pro Pro Val Leu Asp 385390395400 Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val
‘Asp Lys Ser 405410415 Arg Trp GIn Glrs&dy#sr VakRhexSer Cys Ser Val Met His Glu Ala 420425430
Leu His Asn His Tyr Thr GIn Lys §er Leu Ser Leu Ser PrP Gly Lys 43]5449445 <210> 95 <211> 446
<2125PRP &h’ég}ﬂug]?htﬁﬁulm‘ <Aoo:585 615 VAl cff L&?%E%@iﬁ et Gly Pro Glu Leu val Lys Pro
Gly Ala Page 46 SEQUENCES PCT.txt 1015 Ser Val Lys lle Ser cys Lys Thr Ser Gly Tyr lle Phe Thr
Ala Tyr 202530 Thr.met HiS Trp.val Arg Gin ser Leu Gly Glu Ser Leu-Asp Trp lle 354045 Gly Gly lle
Lys b%% R&R éé% é])? Lel A%QPA%F’IHTﬁﬁs%:é%et‘ysgeﬁhle‘%fo%é(%r If)?stgfg/ E% Ala Thr Leu Thr Val Asp
Lys Ser Ser ser Thr Ala Tyr '

<210> 90
<211> 448

<212> PRT
<213> mus musculius

<400> 90

Glu val GIn Leu GIn GIn Ser Gly Pro Glu Leu val Lys Pro Gly Ala
1 3 i0 15

ser val Lys Ile Ser Cys Lys Thr Ser Gly Tyr Iie Phe ggr Ala Tyr
20 25

Thr Met His Trp val Arg GIn Ser Leu Gly Glu Ser Leu Asp Trp Iie
35 40 45

Gly Gly Ile Lys Pro Asn Asn Gly Leu Ala Asn g%r Asn Gln Lys Phe
50 55

Lys Gly Lys Ala Thr Leu Thr val Asp Lys Ser Ser ser Thr Ala Tyr
65 70 75 80

Met ASp Leu Arg Ser Leu Thr Ser Glu gép ser ala val Tyr g§P_Cys
85

Ala Arg Ser Glu Ile Thr Thr Glu Phe Asp Tyr Trp Gly Gin Gly Thr
100 105 110

Ala Leu Thr val Ser ser Ala Ser Thr Lys Gly Pro Ser val phe Pro
115 120 125

Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala teu Gly
130 135 140

Cys Leu val Lys Asp Tyr Phe Pro Glu Pro val Thr val Ser Trp Asn
145 ' 150 155 160

ser Gly Ala rLeu Thr Ser Gly val His Thr Phe Pro Ala val Leu Gin
165 170 175

Ser ser Gly Leu Tyr Ser Leu ser ser val val Thr val Pro Ser Ser
180 185 190

Ser Leu G1y Thr Gin Thr Tyr Ile Cys Asn val Asn His Lys Pro Ser
195 200 205
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65707580 Met Asp Leu Arg Ser Leu Thr Ser Glu Asp Ser Ala val Tyr Tyr Cys 859095 Ala Arg Ser Glu
lle Thr Thr Glu Phe Asp Tyr Trp Gly Gin Gly Thr 100105110 Ala Leu Thr Val ser Ser Ala Ser Thr Lys
Gly Pro Ser val Phe Pro 115120125 Leu Ala Pro Ser Ser Lys Ser Thr ser Gly Gly Thr Ala Ala Leu Gly
130135140 Cys Leu val Lys Asp Tyr Phe Rye:=(lasPreValkthr val Ser Trp Asn 145150155160 Ser Gly
Ala Ben Thr SasGlyVabHisYEhAPhe/BrosAka Aral Les) %’ﬁ 1851760 75/Setser Gly Leu Tyr Ser Leu ser
Ser Val \;&PThr val Pro Ser Ser2f§0185190 ser Leu G yCI'hr Gin Thr Tyr lle Cys Asn Val Asn His Lys
Pro ser 195200205 Asn Thr Lys val Asp Lys Arg val Glu Lys Cys Asp Lys Thr His Thr 210215220 cys
Pro E}g aYs R AfAP RS @I%Igeﬁ@eﬂ@l)? @Iﬁﬁ"r‘o;ggr &Y S 52520235540 Leu Phe Pro Pro Lys

Pro LY5 Asp Thr Leu met lle’ser Arg Thr Pro 245250255 Glu val Thr cys Val Val val Asp Val Ser HiS

Glu Asp Pro Glu val 260265270 SEQUENCES PCT.txt
va'l Phe teu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile ggg Arg
245 250

Thr Pro Glu val Thr Cys val val val Asp val Ser His Glu Asp Pro
260 265 270

Glu val Lys Phe Asn Trp Tyr val Asp Gly val Glu val His Asn Ala
275 _ 280 285

Lys Thr.iys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg val val
290 295 300

Ser val Leu Thr val Leu His GIn Asp Trp Leu Asn Gly Lys Glu Tyr
305 310 315 320

Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr
325 330 335

Ile Ser Lys Ala Lys Gly GlIn Pro Arg Glu Pro Gin val Tyr Thr Leu
340 345 - 350

Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln val Ser Leu Thr Cys
355 360 365

Leu val Lys Gly phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser
370 375 380

asn Gly 6¢1n Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp
385 390 395 400

Ser Asp Gly Ser Phe Phe teu Tyr Ser Lys teu Thr val Asp Lys Ser
405 410 | 415

Arg Trp GIn Gln Gly Asn val Phe Ser Cys Ser val Met His Glu Ala
: 420 425 430

Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
435 440 . 445

<210 91

<211> 448

<21Z2> PRT

<213> mus musculus

<400> 91

¢Tu val 61In Leu GIn Gln Ser Gly Pro Glu Leu val Lys Pro Gly Ala
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275280285 Lys Pro Arg Glu Glu Gin Tyr Asn Ser Thr Tyr Arg val Val ser Val 290295300 Leu Thr Val
Leu His Gin Asp Trp Leu Asn Gly Lys Glu Tyr Lys cys 305310315320 Lys Val Ser Asn Lys Ala Leu Pro
Ala Pro lle Glu Lys Thr lle ser 325330335 Lys Ala Lys Gly Gin Pro Arg Glu Pro Gin Val Tyr Thr Leu
Pro Pro 340345350 ser Arg Glu Glu MetsERnkysAssc@inéal Ser Leu Thr Cys Leu val 355360365 Lys
Gly:-Rhe Tyr Pro Ser Asp lle Ala Val Glu Trp &lu Ser Asn Gly 370375880 Gin Pro Glu Asn Asn Tyr Lys
Thr Thr Pro Pro Val Leu Asp Ser Asp 385390395400 Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val
Asp tys seT Akgs TIipe4824 10415 Ginrminsety disn wat Bfhie $ee Cys SeraVaymet His Glu Ala Leu His
420425430 Asn Hi8 Tyr Thr Gin Lys Serd%u Ser Leu Ser Pro G@/ Lys 435440445 <210> 96 <211>
447 <212> PRT <213> mus musculus <400> 96 Glu val Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys
Pro Gy m@tlggi)]ﬁ*;sevaﬂaw:ms G[En%r(:lwmgitﬂhﬁ Sére@IjALr g'tyrﬁlft@ Pite TAeAla Tyr 202530

Gly Gly I7e Lys Pro Asn Asn Gly Leu Ala Asn g%r Asn GIn Lys Phe
50 55

Lys Gly Lys Ala Thr Leu Thr val Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80

Met Asp Leu Arg Ser Leu Thr Ser Glu ggp Ser Ala val Tyr gyr Cys
85 ' 5

Ala arg Ser Glu Ile Thr Thr Glu Phe Asp Tyr Trp Gly Gln Gly Thr
100 105 110

Ala Leu Thr val ser Ser Ala Ser Thr Lys Gly Pro Ser val phe Pro
115 120 125

Leu Ala Pro Ser Ser Lys Ser Thr ser Gly Gly Thr Ala Ala Leu Gly
130 135 140

Cys Leu val Lys Asp Tyr phe Pro Glu Pro val Thr val sSer Trp Asn
145 150 155 160

ser Gly Ala Leu Thr Ser Gly val His Thr phe Pro Ala val Leu Gin
165 1790 175

ser Ser Gly Leu Tyr Ser Leu Ser Ser val val Thr val Pro Ser ser
180 185 190

Ser Leu Gly Thr GIn Thr Tyr Ile Cys Asn val Asn His Lys Pro Ser
185 200 . 205

Asn Thr Lys val Asp Lys Arg val Glu Pro Lys Ser Cys Cys Lys Thr
210 215 220 :

His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser
225 230 235 240

val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg
245 250 255

Thr pro GTu val Thr Cys val val val Asp val Ser His Glu Asp Pro
260 265 _ 270

Glu val Lys Phe asn Trp Tyr val Asp Gly val Glu val His Asn Ala
page 40 ‘



Thr Met His Trp Val Arg Gin Ser Leu Gly Glu ser Leu Asp Trp lle 354045 Gly Gly lle Lys Pro Asn Asn
Gly Leu Ala Asn Tyr Asn Gin Lys Phe 505560 Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser
Thr Ala Tyr 65707580 Page 48 SEQUENCES PCT.txt Met Asp Leu Arg Ser Leu Thr Ser Glu Asp Ser
Ala Val Tyr Tyr Cys 859095 Ala Arg Ser &dgutqdeer e G4 Phe Asp Tyr Trp Gly Gin Gly Thr '
100105110 Akt eu Thr val Ser Ser Z& Ser Thr Lys Gly Pré8Ser val Phe Pro 115120125 Leu Ala Pro
ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly 130135140 Cys Leu val Lys Asp Tyr Phe Pro Glu
Pro Vaé Finrval Serrbrp ASE114615QN55160 aen Ghr Afard ey r-GevaGlywyal His Thr Phe Pro Ala val
Leu GIn 288170175 Ser Ser Gly¥%%®u Tyr Ser Leu Ser $&t val val Thr Val Pro Ser Ser 180185190 ser
Leu Gly Thr GIn Thr Tyr lle Cys Asn val Asn His Lys Pro Ser 195200205 Asn Thr Lys val ASp Lys Arg

val GlerPvalLyeseriCysaAs $HiISc2 10245220 Leu Asn Gly Lys Glu Tyr
305 ye ye g%y 315 320

Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr
325 330 335

Ile ser Lys Ala Lys Gly Gin Pro Arg Glu Pro Gin val Tyr Thr iLeu
340 345 350

Pro Pro Ser Arg Glu Glu Met Thr Lys Asn GIn val Ser Leu Thr Cys
355 360 365

Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser
370 375 380

Asn Gly GIin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp
385 390 395 400

ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser
405 410 415

Arg Trp Gin Gln Gly Asn val Phe Ser Cys Ser vatl Met His Glu Ala
420 425 430 '

teu His Asn His Tyr Thr GlIn Lys Ser Leu Ser Leu Ser Pro Gly Lys
435 440 445

<210> 92

<211> 448

<212> PRYT

<213> mus muscutus

<400> 62

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

ser val Lys Ile Ser Cys Lys Thr %gr Gly Tyr Iie Phe ;gr Ala Tyr
20

Thr Met His Trp val Arg GIn Ser Leu Gly Glu Ser zgu Asp Trp Ile
35 40

Gly Gly Ile Lys Pro Asn Asn Gly Leu Ala Asn g%r Asn Gln Lys Phe
50 55

Lyé Gly Lys Ala Thr Leu Thr val Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80
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Thr cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val 225230235240 Phe Leu Phe Pro
Pro Lys Pro Lys Asp Thr Leu met lle Ser Arg Thr 245250255 Pro Glu Val Thr Cys Val Val Val Asp Val
Ser His Glu Asp Pro Glu 260265270 Val Lys Phe Asn Trp Tyr Val Asp Gly val Glu Val His Asn Ala Lys
275280285 Thr Lys Pro Arg Glu Glu GinsEguéair SexThexkyr Arg val Val Ser 290295300 val Leu Thr
val Leu His GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys 305310315320 cys Lys Val ser Asn Lys Ala Leu
Pro Al R0 lle.Glu bys Ihr Ug 37330333 seldysdlays\Gly @n Ria-ArgsGlu Pro Gin Val Tyr Thr
Leu Pro 340345350 Page 49 SEQUENCES®RCT.txt Pro Ser Arg G#% Glu Met Thr Lys Asn Gin Val Ser
Leu Thr Cys Leu 355360365 Val Lys Gly 'he Tyr Pro Ser Asp lle Ala Val Glu Trp Glu Ser Asn

370372380, Gy Gin Pror ShAstnAsar LybhysiEprtir Prp B9 \@lhlegAspSer 385390395400 Asp Gly
Ser Phe Phe Leu Ifr Ser Lys Leu Thr VabAsp Lys"Ser Arg 405400415

" Ala teu Thr val ser Ser Ala Ser Thr Lys Gly Pro Ser val Phe Pro
115 120 125

Leu Ala Pro Ser Ser Lys Ser Thr Ser Gily Gly Thr Ala Ala Leu Gly
130 135 140

Cys Leu val Lys Asp Tyr Phe Pro Glu Pro val Thr val ser Trp Asn
145 150 155 160

ser Gly Ala Leu Thr Ser Gly val His Thr phe Pro Ala val Leu Gln
165 170 175

ser Ser Gly Leu Tyr $Ser Leu Ser Ser val val Thr val Pro Ser Ser
180 185 190

Ser Leu Gly Thr Gin Thr Tyr Ile Cys Asn val Asn His Lys Pro Ser
' 195 200 205

Asn Thr Lys val Asp Lys Arg val Glu Pro Lys Ser Cys Asp Cys Thr
210 215 220

His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro ser
225 230 235 240

val Phe iLeu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg
245 250 255

Thr pPro Glu val Tthr Cys val val val Asp val Ser His Glu Asp Pro
260 265 270

Glu val Lys Phe Asn Trp Tyr val Asp Gly val Glu val His Asn Ala
275 _ 280 285

Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg val val
290 295 300

ser val teu Thr val Leu His GIn Asp Trp Leu Asn Gly Lys Glu Tyr
305 310 315 320

Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro Ite Giu Lys Thr
325 330 - 335

Ile ser Lys Ala Lys Gly GIn Pro Arg Glu Pro Gln val Tyr Thr Leu
340 345 350
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Trp Gin Gin Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu 420425430 His Asn His Tyr Thr Gin
Lys Ser Leu Ser Leu Ser Pro Gly Lys 435440445 <210> 97 <211> 447 <212> PRT <213> mus
musculus <400> 97 Glu val Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys Pro Gly Ala 151015 Ser Val
Lys lle Ser Cys Lys Thr Ser Gly Tyr lle Phg,Jdncala Ay 202530 Thr met His Trp Val Arg Gin Ser Leu
Gly Glu Ser Leu Asp Trp lle 354045 Gly Gly lle Lys Pro Asn Asn Gly Leu Ala Asn Tyr AS11 Gin Lys
Phegdoafd X2 R LR THILC N YAlERPENSRAT SEK Del A JYr 65707580 Met Asp Leu
Arg Ser Leu Bigs Ser Glu Asp Ser Algagal Tyr Tyr Cys 8590985Ala Arg Ser Glu lle Thr Thr Glu Phe Asp
Tyr Trp Gly Gin Gly Thr 100105110 Ala Leu Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser val Phe Pro

115{%91@) Leys%a;?m§e\ry$eﬁﬂa/%§erﬂbr§%r Sy @m T@rﬁﬁ@lawl@@@y

Asn Gly GIn Pro Glu Ash Asn Tyr Lys Thr Thr Pro Pro val Leu Asp
385 390 395 400

Sar Asp Gly Ser Phe Phe Leu Tyr Ser Lys teu Thr val Asp Lys Ser
405 410 415

Arg Trp GIn Gin Gly Asn val Phe Ser Cys Ser val Met His Glu Ala
420 : 425 430

Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser Leu Ser Pro Gly Lys
435 440 445

<210> 93

<211> 448

<212> PRT

<213> mus musculus

<400> 93
G1lu val Gln Leu GIn GIn Ser Gly Pro Glu Leu val Lys Pro Gly Ala
1 5 10 15

ser val Lys Ile Ser Cys Lys Thr %gr Gly Tyr Ile Phe ‘ggr Ala Tyr
20

Thr Met His Trp val Arg Gin Ser Leu Gly Glu Ser Leu Asp Trp Ile
35 40 45

Gly Gly Ile Lys Pro Asn Asn Gly Leu Ala Asn g%r Asn GIn Lys Phe
50 55

Lys Gly Lys Ala Thr Leu Thr val Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80

MeT Asp Leu Arg Ser Leu Thr Ser Glu Asp Ser Ala val Tyr Tyr Cys
85 90 o5

ala Arg ser Glu Ile Thr Thr Glu Phe Asp Tyr Trp Gly Glin Giy Thr
100 105 110

Ala Leu Thr val ser Ser Ala Ser Thr Lys Gly Pro Ser val Phe Pro
115 120 125

Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly
130 135 140
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130135140 SEQUENCES PCT.txt Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr val ser Trp Asn |
145150155160 ser Gly Ala La Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gin 165170175 Ser Ser
Gly La Tyr Ser Leu Ser Ser val Val Thr Val Pro ser ser 180185190 ser Leu Gly Thr Gin Thr Tyr lle cys
Asn Val Asn His Lys Pro Ser 195200205 AgreNted ysvat&sp Lys Arg VaI Glu Pro Lys Ser Cys Asp

Cys Thr 210215220 His Cys Pro Pro Cys Pro Ala Pro C‘éu La Leu G%y Pro Ser val 225230235240
Phe$gu'He'Pro Prd L8 Aig LY eAs'boT%ruLeUQ\/l\éﬂle Rrggl‘:h 4B5IR44255 Pro Glu Val Thr Cys

Val val val Asp Val Ser His Glu Asp Pro Glu 260265270 val Lys Phe Asn Trp Tyr val Asp Gly Val Glu

Val His Asn AI‘? L)[s 275280285 i"hr\}_xs o Arg g}[‘lé (%,I]u GArﬂ TYELASLS&! Thr Tyr Arg val Val ser

1
260356500 A %g ? eu ssp ?gp Led Asn Gy Lys GIasTyr Lys 305310315320 cys Lys
val ser Asn Lys Ala Leu Pro Ala Pro IIe Glu Lys Thr lle 325330335

Ser Ser Gly Leu Tyr Ser Leu Ser Ser val val Thr val Pro ser Ser
180 185 190

ser teu Gly Thr Gin Thr Tyr Ile Cys Asn val Asn His Lys Pro Ser
195 200 205

asn Thr Lys val Asp Lys Arg val Glu Pro Lys Ser Cys Asp Lys Cys
210 215 220

His Thr Cys Pro pPro Cys Pro Ala Pro Giu Leu Leu Gly Gly Pro Ser
225 230 235 . 240

val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg
. 245 250 255

Thr pro Glu val Thr Cys val val val Asp va'l Ser His Glu Asp Pro
260 265 270

Glu val tys pPhe Asn Trp Tyr val Asp Gly val Glu val His Asn Ala
275 280 285

Lys Thr Lys Pro Arg Giu Glu GIn Tyr Asn Ser Thr Tyr Arg val val
290 295 300

ser val Leu Thr val Leu His Gln Asp Trp Leu Asn Gly tys Glu Tyr
305 310 315 320

Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro Ile Giu Lys Thr
325 330 335

Ile Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro Gin val Tyr Thr Leu
340 345 . 350 :

Pro Pro Ser Arg Glu Glu Met Thr Lys Asn GIn val Ser Leu Thr Cys
355 360 365

Leu val Lys c¢ly phe Tyr Pro ser Asp Ile Ala val Glu Trp Glu Ser
370 375 380

Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp
385 390 395 400

ser Asp Gly Ser pPhe Phe teu Tyr Ser Lys Leu Thr val Asp Lys Ser
405 410 415
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ser Lys Ala Lys Gly Gin Pro Arg Glu Pro Gin val Tyr Thr Leu Pro 340345350 Pro Ser Arg Glu Glu met
Thr Lys Asn Gin Val Ser Leu Thr Cys Leu 355360365 val Lys Gly Phe Tyr Pro Ser Asp lle Ala val Glu
Trp Glu Ser Asn 370375380 Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp ser
385390395400 Asp Gly Ser Phe Phe LaskgisSerdsysdeuwthr val Asp Lys Ser Arg 405410415
SEQUENCES PCT.txt Trp Gin G|n Gly Asn Val Phe Ser C Ser Val Met1H|s Glu Ala Leu 420425430
His ABA {{7® Ty T Bin' Y8 Bel ted *é‘-eisgé Cario Gy L& 45850448'23210> 98 <211> 446 <212>
PRT <213> mus musculus <400> 98 Glu val Gin Leu Gln Gin Ser Gly Pro Glu Leu val Lys Pro Gly Ala
151015 Ser Val L S lle Ser s Thr % r II Thr Ala T 02530 Thr Met His Trp Val

Arg EH §é? S GTG’ SerE s{ia'rpelle %4(%/ yglle Lys /Xsn Asn Gly Leu Ala Asn Tyr
Asn Gin Lys Phe 505560 Lys Gly Lys Ala Thr Leu Thr VaI Asp Lys Ser Ser Ser Thr Ala Tyr

<210> 94

<211> 448

<212> PRT

<213> mus musculus

<40(> 94

Glu val Gln Leu Gin Gln Ser Gly Pro Glu Leu val Lys Pro Gly Ala
1 5 10 15

ser val Lys Ile Ser Cys Lys Thr Ser Gly Tyr Iie Phe ggr Ala Tyr
20 25 :

Thr Met His Trp val Arg Gin Ser Leu Gly Glu Ser Lgu Asp Trp Ile
35 40 4

Gly Gly ITle Lys Pro Asn Ash Gly Leu Ala Asn E%r Asn Gln Lys Phe
50 55

Lys Gly Lys Ala Thr Leu Thr val Asp Lys ser ser Ser Thr Ala TYr
65 _ 70 75 80

Met Asp Leu Arg Ser Leu Thr Ser Glu ggp ser Aia val Tyr ggr Cys
85

Ala Arg Ser Glu ITe Thr Thr Glu Phe Asp Tyr Trp Gly Gln Gly Thr
100 105 110

Ala Leu Thr val ser Ser Ala Ser Thr Lys Gly Pro Ser val phe Pro
115 120 125

Leu Ala Pro Ser Ser Lys Ser Thr ser Gly Gly Thr Ala Ala Leu Gly
130 135 ' 140

Cys Leu val Lys Asp Tyr Phe Pro Glu Pro val Thr val Ser Trp Asn
145 150 155 160

ser Gly Ala Leu Thr Ser Gly val His Thr Phe Pro Ala val Leu Gin
165 170 175

Ser Ser Gly Leu Tyr Ser Leu Ser Ser val val Thr val Pro ser ser
180 185 190

ser Leu Gly Thr &1n Thr Tyr Ile Cys Asn val Asn His Lys Pro Ser
195 200 205
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65707580 Met Asp Leu Arg Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys 859095 Ala Arg Ser Glu
lle Thr Thr Glu Phe Asp Tyr Trp Gly Gin Gly Thr 100105110 Ala Leu Thr Val Ser Ser Ala Ser Thr Lys
Gly Pro Ser Val Phe Pro 115120125 Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly
130135140 Cys Leu val Lys Asp Tyr Phe Ryo-fdeP eV alkEhr Val Ser Trp Asn 145150155160 Ser Gly
Ala bea Thr SesGlyVabplisyBha Phey #ProcAla Red Llens Gy 1684 70175)Sef'Ser Gly Leu Tyr Ser Leu Ser
Ser val v&hr val Pro Ser Ser 489185190 Ser Leu G@/z?hr Gin Thr Tyr lle Cys Asn Val Asn His Lys
Pro Ser 195200205 SEQUENCES PCT.txt Asn Thr Lys Val Asp Lys Arg Val Glu Pro Cys Ser Cys Lys
His The 23G2L32 X eyBrRr& Bro°Cy s ProPAR Pty CRY L&l L%UGNIVGW‘Pgﬁer Val Phe 225230235240

Leu PHe Pro Pro Lys Pro L OAsp Thr Leu Met lle"Ser Arg Thr Pro 245250255 Glu Val Thr Cys Val Val

Val Asp Val Ser His Glu Asp Pro Glu Val 260265270
val Phe Leu Phe Prg Pro Lys Pro Lys ggg Thr Leu Met Ile ggg Arg
24 :

Thr pro Glu val Thr Cys val val val Asp val Ser His Glu Asp Pro
260 _ 265 270

Glu val Lys Phe Asn Trp Tyr val Asp Gly val Glu val His Asn Ala
275 280 285

tys Thr Lys Pro Arg Glu Glu G1n Tyr Asn Ser Thr Tyr Arg val val
290 ' 295 300

ser val Leu Thr val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr
305 310 315 320

Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr
325 330 335

Ile ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gin val Tyr Thr Leu
340 345 350

Pro Pra Ser Arg Glu Glu Met Thr Lys Asn Gln val Ser Leu Thr Cys
355 360 365

Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser
370 375 380

Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp
385 390 395 400

Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser
. 405 410 415

Arg Trp Gin Gin Gly Asn val Phe Ser Cys Ser val Met His Glu Ala
420 425 430

Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro Gly Lys
435 440 445

<210> 95

<211l> 446

<212> PRT

<213> mus musculus

<400> 95

Glu val Gin Leu GIn GIn Ser Gly Pro Glu teu val Lys Pro Gly Ala
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Lys,Phe Asn Trp Tyr Val Asp ély Val G u Val His Asn Ala Lys Thr 275280285 Lys Pro Arg Glu Glu Gin
Tyr Asn Ser Thr Tyr Arg val val Ser val 290295300 Leu Thr val Leu His Gin Asp Trp Leu Asn Gly Lys
Glu Tyr Lys Cys 305310315320 Lys Val Ser Asn Lys Ala Leu Pro Ala Pro lle Glu Lys Thr lle Ser
325330335 Lys Ala Lys Gly Gin Pro Argdpiiice Sincvaktyr Thr Leu Pro Pro 340345350 Ser Arg Glu
Glu et Thr Lys ASrl Gin Val Ser Leu Thr Cyi$ Leu Val 355360365 Lys Gly Phe Tyr Pro Ser Asp lle
Ala Val Glu Trp Glu Ser Asn Gly 370375380 Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu
Asp Ger #sp B35390395408 Slyyserihedrheleuy Fyr Serrhys teu Ahr Vat Asp Lys Ser Arg Trp
405410415 Gin Giff Gly Asn Val Phe SefTys Ser Val Met His @%u Ala Leu His 420425430 Asn His Tyr
Thr Gin Lys Ser Leu Ser Leu Ser Pro Gly Lys 435440445 <210> 99 <211> 446 <212> PRT <213>
mus*nhﬂusmﬂu%ﬂ@ﬂ? 09 SE@@EN?OESLEGZ'E’txt G54 Oy !&eszu Asp Trp Ile

Gly Gly Ile Lys Pro Asn Asn Gly Leu Ala Asn Tyr Asn Gln Lys Phe
50 _ 55 60

Lys Gly Lys Ala Thr Leu Thr val Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 30

Met Asp Leu Arg ger Leu Thr Ser Glu Asp Ser Ala val Tyr Tgr Cys
5 30 9

Ala Arg Ser Glu Ile Thr Thr Giu Phe Asp Tyr Trp Gly Gln Gly Thr
100 105 110

Ala Leu Thr val ser Ser Ala Ser Thr Lys Gly Pro Ser val Phe Pro
115 120 125

Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly
130 135 140

Cys Leu val Lys Asp Tyr Phe Pro Glu Pro val Thr val Ser Trp Asn
145 . 150 155 160

ser Gly Ala Leu Thr Ser Gly val His Thr Phe Pro Ala val Leu Gln
165 170 175

ser Ser Gly teu Tyr Ser Leu Ser Ser val val Thr val Pro Ser Ser
180 185 190

ser Leu Gly Thr GIn Thr Tyr Ile Cys Asn val Asn His Lys Pro Ser
195 200 205 -

Asn Thr Lys val Asp Lys Arg val Glu Lys Cys Asp Lys Thr His Thr
210 215 220

Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser val Phe
225 230 235 240

Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro
245 250 255

Glu val thr cys val val val Asp val Ser His Glu Asp Pro Glu val
260 265 270

Lys Phe Asn Trp Tyr val Asp Gly val Glu val His Asn Ala Lys Thr
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Ser Val Lys lle Ser Cys Lys Thr Ser Gly Tyr lle Phe Thr Ala Tyr 202530 Thr Met His Trp Val Arg Gin
Ser Leu Gly Glu Ser Leu Asp Trp lle 354045 Gly Gly lle Lys Pro Asn Asn Gly Leu Ala Asn Tyr Asn Gin
Lys Phe 505560 Lys Gly Lys Ala Thr'Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr 65707580 Met Asp
Leu Arg Ser Leu Thr Ser Glu Asp Ser AlgeladdonsTyeCys859095 Ala Arg Ser Glu lle Thr Thr Glu Phe
Asp Tyr Trp @R Gin Gly Thr 100103880 Ala Leu Thr Val S&>Ser Ala Ser Thr Lys Gly Pro Ser Val Phe
Pro 115120125 Leu Ala Pro Ser Ser,Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly 130135140 Cys Leu
Val Lys Asp hyyRite R GlurPryValshhsdratrbertinp Asn 145060158t6&:Eer Gly Ala Leu Thr Ser Gly
Val His B%9Phe Pro Ala Val Led®3in 165170175 Ser SBf Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val
Pro Ser Ser 180185190 Ser Leu Gly Thr Gin Thr Tyr lle Cys Asn Val Asn His Lys Pro Ser 195200205

Asneur Tys Val Asp LiyssAG WaEGImrPrQQBeAQIy§US§/$%rGJIis ™ EY@Z%ZO Cys Pro Pro Cys Pro
Ala PY8 Glu Leu Leu Gly G ®ro Ser val Phe 31

Lys val Ser Asn Lys Ala Leu Pro Ala Pro Ite Glu Lys Thr Ile Ser
325 330 335

Lys Ala Lys Gly GIn Pro Arg Glu Pro Gln val Tyr Thr Leu Pro Pro
340 345 350

ser Arg Glu Glu Met Thr Lys Asn Gin val Ser Leu Thr Cys Leu val
355 360 365

Lys Gly phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly
370 375 380

Gin Pro Glu Asn -Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp
385 390 395 400

Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp
405 410 415

G1n GIn Gly Asn val Phe Ser Cys Ser val Met His Glu Ala Leu His
420 425 430

Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
435 : 440 445

<210> 96
<21l> 447
<212> PRT
<213> mus musculus

<400> 96

clu val GIn Leu GIn Gln Ser Gly Pro Glu Leu val Lys Pro Gly Ala
1 3 10 15

ser val Lys Ile Ser Cys Lys Thr Ser Gly Tyr ITe Phe Thr Ala Tyr
20 25 30

Thr Met His Trp val Arg Gin Ser teu Gly Glu Ser zgu Asp Trp Ile
. 35 40 _

Gly Gly Ile Lys Pro Asn Asn Gly Leu Ala Asn Tyr Asn Gin Lys Phe
50 55 60

Lys Gly Lys Ala Thr Leu Thr val Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80
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225230235240 Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met lle Ser Arg Thr Pro 245250255 Glu Val
Thr Cys Val Vai Val Asp Val Ser His Glu Asp Pro Glu Val 260265270 SEQUENCES PCT.txt '
275280285 Lys Pro Arg Glu Glu Gin Tyr Asn Ser Thr Tyr Arg Val val Ser Val 290295300 Leu Thr Val
Leu His Gin Asp Trp Leu Asn Gly Lys Glsegyetgss Gys 3066310315320 Lys Val Ser Asn Lys Ala Leu
Pro Ala Pro lle Glu Lys Thr lle ser 325330335 Lys Ala Lys Gly Gin Pro Arg Glu Pro Gin Val Tyr Thr
Leu o E§59 34034330 SerrgnPly GIEMeLIBr ders AFNGIN Mal §9F L Thr cys Leu Val

355360365 Lys Gly Plgs Tyr Pro Ser Asp lle Afa Val Glu Trp Glu sePAsn Gly 370375380 Gin Pro Glu
Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp 385390395400 Gly Ser Phe Phe Leu Tyr Ser

Lys hes Ths \bak-AsnLyseSer Argh F red05p44 0445 3in Gip Gl Asthvel PheSer Cys Ser Val met His
Glu Ala Leu His 420825430 Asn His Tyr 1% Gin Lys Ser Leu SE¥_eu Ser Pro Gly Lys

Ala Leu Thr val Ser ser Ala Ser Thr Lys Gly Pro Ser val Phe Pro
115 120 125

Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly
130 135 140

Cys Leu val Lys Asp Tyr Phe Pro Glu Pro val Thr val ser Trp Asn
145 : 150 155 160

ser Gly Ala teu Thr Ser Gly val His Thr phe Pro Ala val Leu GlIn
165 170 175

ser Ser Gly Leu Tyr Ser Leu Ser Ser val val Thr val Pro Ser Ser
180 ' 185 190

ser Leu Gly Thr GIn Thr Tyr Ile cys Asn val Asn His Lys Pro Ser
195 200 205

Asn Thr Lys val Asp Lys Arg val Glu Pro Lys Ser Cys Asp Cys His
210 215 220

Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly G1y'Pro ser val
225 230 235 240

Phe Leu Phe Pro Pro Lys Pro Lys Asp Tht Leu Met Iie Ser Arg Thr
245 250 255

pro Glu val Thr Cys val val val asp val Ser His Glu Asp Pro Gilu
260 265 270

val Lys Phe Asn Trp Tyr val Asp Gly val Glu val His Asn Ala Lys
275 280 285

Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg val wval ser
290 295 300

val Leu Thr val Leu His GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys
305 310 315 _ 320

Ccys Lys val ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile
325 330 335

ser Lys Ala Lys Gly Gin Pro Arg Glu Pro Gin val Tyr Thr Leu Pro
340 345 350
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435440445 <210> 100 <211> 446 <212> PRT <213> mus musculus <400> 100 Glu Val Gin Leu Gin
Gin Ser Gly Pro Glu Leu Val Lys Pro Gly Ala 151015 Ser Val Lys lle Ser Cys Lys Thr Ser Gly Tyr lle
Phe Thr Ala Tyr 202530 Thr Met His Trp Val Arg Gin Ser Leu Gly Glu Ser Leu Asp Trp lle 354045 Gly
Gly lle Lys Pro Asn Asn Gly Leu Ala AsnsEyl A &S ickys,Rhe 505560 Lys Gly Lys Ala Thr Leu Thr Val
Asp Lys Ser Ser Ser Thr Ala Tyr 65707580 Page 55 SEQUENCES PCT.txt Met Asp Leu Arg Ser Leu
Thr S lu A r ye Tyr 0} A{ A r Glulle Thr Thr Glu Phe Asp Tyr Trp Gly
GIn %%; G 1’55%0511 ‘Ayui*%eﬁf %r% gg&s%?‘A ?sé%r‘srqrgéﬁy@cgyzﬁéo%é‘r val Phe Pro 115120125
Leu Ala Pro ser Ser Lys ser Thr Ser Gly Gly Thr Ala Ala Leu Gly 130135140 cys Leu val Lys Asp Tyr

Phe Rrp Gl RAQ vialeT by, ¥l seis TFp AN A5 A0 1108 ser Gl filadegu Lhr ser Gly Val His Thr Phe
Pro Ala vatdeu Gin 375 380

Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser
385 390 395 400

Asp Gly Ser pPhe Phe Leu Tyr Ser Lys'Leu Thr val Asp Lys Ser Arg
405 410 415

Trp Gin Gln Gly Asn val Phe Ser Cys Ser val Met His Glu Ala Leu
420 425 430

His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
435 440 445

<210> 97

<211> 447

<212> PRT

<213> wmus muscuius

<400> 97

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

ser val Lys I'le Ser Cys Lys Thr Ser Gly Tyr Ile phe Thr Ala Tyr
20 25 30

Thr Met His Trp val Arg Gln Ser Leu G1y Glu Ser Leu Asp Trp Ile
' 35 40 45

Gly Gly Ile Lys Pro Asn gsn Gly Leu Ala Asn g%r Asn GIn Lys Phe
>0 5 '

Lys Gly Lys Ala Thr Leu Thr val Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80

Metr Asp Leu Arg Ser Leu Thr Ser Giu Asp Ser Ala val Tyr Tyr Cys
85 20 95

Ala Arg Ser Glu Ile Thr Thr Glu Phe Asp Tyr Trp Gly Gin Gly Thr
100 105 110

Ala Leu Thr val ser ser Ala Ser Thr Lys Gly Pro Ser val Phe Pro
115 120 125

Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly
130 135 140
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165170175 ser Ser Gly Leu Tyr ser Leu Ser ser val Val Thr val Pro ser Ser 180185190 ser Leu Gly
Thr Gin Thr Tyr lle Cys ASn Val Asn His Lys Pro ser 195200205 Asn Thr Lys Val Asp Lys Arg val Glu
Pro Ser Cys Asp Lys His cys 210215220 cys Pro Pro cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser val
Phe 225230235240 Leu Phe Pro Pro Ly%EgQé@é%ﬁ%Q{leteu Met lle Ser Arg Thr Pro 245250255 Glu
val Thr cys val Val val Asp Val Ser His Glu Asp Pro Glu val 260265270 Lys Phe Asn Trp Tyr val Asp
Gly Vg SGhva alqisLA%n‘\APa%s e 273280288 ‘Ey‘fgﬁ’rd"mg/ &luseTu'Gih Ayt Asn Ser Thr Tyr Arg Val
val Serval 290295300 Leu Thr val Leu His Gin Asp Sf‘rp Leu Asn Gly Lys'GIu Tyr Lys cys
305310315320 Lys val Ser Asn Lys Ala Leu Pro Ala Pro lle Glu Lys Thr lle Ser 325330335 Lys Ala Lys
Gly Gfif ProYatg GhePriGiRValcTyr fht dd BES Fia3A0345350Pabe66 SEQUENCES PCT.ixt Ser

Arg Glu Glu Met Thr Lys Asn Gin Val Ser Leu Thr Cys Leu val

Ser ser Gly Leu Tyr Ser Leu Ser Ser val val Thr val Pro Ser Ser
180 185 190

Ser Leu Gly Thr Gin Thr Tyr Ile Cys Asn val Asn His Lys Pro Ser
195 200 205

Asn Thr Lys val Asp Lys Arg val Giu Pro Lys Ser Cys Asp Cys Thr
210 215 - 220

His Cys Pro Pro Cys Pro Ala Pro Giu Leu Leu Gly Gly Pro ser val
225 230 235 240

phe teu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr
: 245 250 T 255

Pro Glu val Thr Ccys val val val Asp val ser His Glu Asp Pro Glu
260 265 270

val Lys Phe Asn Trp Tyr val Asp Gly val Glu val His Asn Ala Lys
275 280 285

Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg val val Ser
- 290 295 300

val Leu Thr val Leu His G&ln Asp Trp Leu Asn Gly Lys GIu Tyr Lys
305 310 315 320

Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro Ile Giu Lys Thr Ile
325 330 335

Ser Lys Ala Lys Gly GlIn Pro Arg Glu Pro Gin val Tyr Thr Leu Pro
340 : 345 350

. Pro Ser Arg Glu Glu Met Thr Lys Asn Gln val Ser Leu Thr Cys Leu
355 360 365

val Lys Gly Phe Tyr Pro Ser Asp Iie Ala val Glu Trp Glu Ser Asn
370 375 380

Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser
383 ' 390 395 400

Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg
405 410 415
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355360365 Lys Gly Phe Tyr Pro Ser Asp lle Ala Val Glu Trp Glu Ser ASn Gly 370375380 Gin Pro Glu
Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp 385390395400 Gly Ser Phe Phe Leu Tyr Ser
Lys Leu Thr Val Asp Lys Ser Arg Trp 405410415 Gin Gin Gly Asn val Phe Ser Cys Ser Val Met His
Glu Ala Leu His 420425430 Asn His Tyr by BiR tyseeprdgu Ser Leu Ser Pro Gly Lys 435440445
<210> 101 <211> 444 <212> PRT <213> mus musculus <400> 101 Glu val Gin Leu Gin Gin Ser Gly
Pro &8 1S @I“Lﬁ%ﬁr%‘—‘@l%&lé"l%f@ﬁ%gr% 4pd II’éeSéT’@yg%/é‘ﬁ%LS'ér Gly Tyr lle Phe Thr Ala
Tyr 202530 Thr met His Trp Val Arg Gin Séer Leu Gly Glu Ser Leu Asp Trp lle 354045 Gly Gly lle Lys
Pro Asn Asn Gly Leu Ala Asn Tyr Asn Gin Lys Phe 505560 Lys Gly Lys Ala Thr Leu Thr Val Asp Lys
Ser &t §éFTj1}§AFéVTka€5%75 M&EASH L%‘EJ'"AE'SLSéFEeEﬁ’Tﬁ@eF%Iu Asp Ser Ala Val Tyr Tyr Cys
859095 Ala Arg Ser Glu lle Thr Thr Glu Phe Asp Tyr Tro Gly Gin Gly Thr 100105110

<210> 98

<211l> 446

<212> PRT

<213> mus musculus

<400> 98

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

ser val Lys %ée Ser Cys Lys Thr %er Gly Tyr 1le phe ;gr Ala Tyr
5

Thr Met His Trp val Arg GIn Ser Leu Gly Glu Ser Leu Asp Trp Ile
35 40 45

‘Gly Gly Ile Lys Pro Asn Asn Gly Leu Ala Asn Tyr Asn GlIn Lys pPhe
50 55 60

Lys Gly Lys Ala Thr Leu Thr val Asp Lys Ser Ser Ser Tthr Ala Tyr
65 : 70 75 ' 80

Met Asp Leu Arg Ser Leu Thr Ser Glu Asp Ser Ala val Tyr Tyr Cys'
85 30 95

Ala Arg Ser Glu Ile Thr Thr Glu Phe Asp Tyr Trp Gly GIn Gly Thr
100 105 110

Ala teu Thr val ser ser Ala ser Thr Lys Gly Pro ser val phe Pro
115 120 125

Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly
130 135 140

Cys Leu val Lys Asp Tyr Phe Pro Giu Pro val Thr val Ser Trp Asn
145 150 155 160

ser Gly Ala Leu Thr Ser Gly val His Thr pPhe Pro Ala val Leu G1In
165 170 i75

Ser Ser Gly Leu Tyr Ser Leu Ser Ser val val Thr val Pro Ser Ser
180 185 190

ser Leu Gly Thr GIn Thr Tyr Ile Cys Asn val Asn His Lys Pro ser
195 200 205
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Ala Leu Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro 115120125 Leu Ala Pro Ser Ser Lys
Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly 130135140 SEQUENCES PCT.txt Cys Leu Val Lys Asp Tyr
Phe Pro Glu Pro Val Thr Val Ser Trp Asn 145150155160 Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe
Pro Ala Val Leu Gin 165170175 Ser Ser Gl ket3YpSekkeu Ser Ser Val Val Thr Val Pro Ser Ser
180185190rSeyd eu Ghsi hrnyGinrkhvaVrdies Gy Asrs VeadrAsy HisykyBiRrat8er 195200205 Asn Thr Lys
Val Asp 28 Arg Val Glu Pro Ly&'8er Cys Thr Cys Pro%2£0215220 Pro Cys Pro Ala Pro Glu Leu Leu
Gly Gly Pro Ser Val Phe Leu Phe 225230235240 Pro Pro Lys Pro Lys Asp Thr Leu Met lle Ser Arg Thr
Pro Gt \Pab2882350255rTht By $ halkVal velt Asp \FAlYSehHR GIGekspaPr@'Glu Val Lys Phe 260265270
Asn ’?’l“?rf) Tyr Val Asp Gly vaPBlu Val His Asn Ala E§/§ Thr Lys Pro 275286%85 Arg Glu Glu Gin Tyr Asn

Ser Thr Tyr Arg Val Val Ser Val Leu Thr 290295300 Val Leu His Gin Asp Trp Leu Asn Gly Lys Glu Tyr

pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro
Lys €56 s Vap Pro fys Pro | 250 255

Glu val Thr cys val val val Asp val Ser His Glu Asp Pro Glu val
260 265 270

Lys Phe Asn Trp Tyr val Asp Gly val Giu val His Asn Ala Lys Thr
275 280 ' 285

Lys Pro arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg val val Ser val
290 : 295 300

Leu Thr val Leu His GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys
305 310 315 320

Lys val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile ser
: 325 330 335

Lys Ala Lys Gly GlIn Pro Arg Glu Pro GIn val Tyr Thr Leu Pro Pro
340 345 350

Ser Arg Glu Glu Met Thr Lys Asn Gln val Ser Leu Thr Cys Leu val
355 360 365 .

Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly
3 .

GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp
385 390 395 400

Gly Ser phe phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp
405 410 415

Gln GIn Gly Asn val Phe Ser Cys Ser val Met His Glu Ala Leu His
420 425 430

Asn His Tyr Thr Gin Lys Ser Leu Ser Leu Ser Pro Gly Lys
435 440 445

<210> 99

<211> 446

<212> PRT

<213> mus musculus

<400> 99

Glu val Gin Leu GIn GIn Ser Gly Pro Glu Leu val Lys Pro Gly Ala
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305310315320 Ser Asn Lys Ala Leu Pro Ala Pro lle Glu Lys Thr lle Ser Lys Ala 325330335 Lys Gly
Gin Pro Arg Glu Pro Gin Val Tyr Thr Leu Pro Pro Ser Arg 340345350 Glu Glu Met Thr Lys Asn Gin Val
Ser Leu Thr Cys Leu Val Lys Gly 355360365 Phe Tyr Pro Ser Asp lle Ala Val Glu Trp Glu Ser Asn Gly
Gin Pro 370375380 Glu Asn Asn Tyr Lyssgwgméfr&grgx\éal Leu Asp Ser Asp Gly Ser 385390395400
Phe Phe Leu Tyr Ser Isys Leu Thr Val Asp LyssSer Arg Trp Gin Gin 495410415 SEQUENCES PCT.txt
Gly Asn Val Phe Ser Cys Ser val met His Glu Ala Leu His Asn His 420425430 Tyr Thr GIn Lys Ser Leu
Ser kgp $e1 RIR Ghel¥s:435440,5230% 10R 52113448 342> PR Tx12177 mus musculus <400> 102
Glu val GIn Leu Gk GIn ser Gly Pro Glu2®u val Lys Pro Gly Alat151015 Ser Val Lys lle Ser Cys Lys
Thr Ser Gly Tyr lle Phe Thr Ala Tyr 202530 Thr Met His Trp Val Arg GIn ser Leu Gly Glu Ser Leu Asp

Trp*ﬁh35éﬁ4§gs Trp val Arg GIn igr Leu Gly Glu Ser Leu Asp Trp Ile
45

Gly Gly ITe Lys Pro Asn Asn Gly Leu Ala Asn Tyr Asn GIn Lys Phe
50 55 60

Lys Gly Lys Ala Thr Leu Thr val Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80

Met Asp Leu Arg Ser Leu Thr Ser Glu Asp Ser Ala val Tyr Tyr Cys
. 85 90 95

Ala Arg Ser Glu Ile Thr Thr Glu phe Asp Tyr Trp Gly GlIn Gly Thr
100 105 110

Ala teu Thr val Ser Ser Ala Ser Thr Lys Gly Pro Ser val Phe Pro
115 120 125

Leu Ala Pro Ser Ser.Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly
130 : 135 140

Cys teu val Lys Asp Tyr Phe Pro Glu Pro val Thr val Ser Trp Asn
i45 150 155 160

Ser Gly Ala Leu Thr Ser Gly val His Thr Phe Pro Ala val Leu Gln
165 170 175

Ser Ser Gly Leu Tyr Ser Leu Ser Ser val val Thr val Pro Ser Ser
- 180 185 190

Ser Leu Gly Thr GIn Thr Tyr Ile Cys Asn val Asn His Lys Pro Ser
195 200 205

Asn Thr Lys val Asp Lys Arg va'l Glu Pro Ser Cys Cys Thr His Thr
210 215 220

Cys Pro Pro Cys Pro Ala Pro Glu Leu teu Gly Gly Pro Ser val Phe
225 230 235 240

Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro
245 250 255

Glu val Thr Cys val val val Asp val Ser His Glu Asp Pro Glu val
260 _ 265 270

Lys Phe Asn Trp Tyr val Asp.Giy val Glu val His'Asn'AIa Lys Thr
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Gly Gly lle Lys Pro Asn Asn Gly Leu Ala Asn Tyr Asn GIn Lys Phe 505560 Lys Gly Lys Ala Thr Leu
Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr 65707580 Met Asp Leu Arg Ser Leu Thr Ser Glu Asp Ser Ala
Val Tyr Tyr Cys 859095 Ala Arg Ser Glu lle Thr Thr Glu Phe Asp Tyr Trp Gly GIn Gly Thr 100105110
Ala Leu Thr Val ser Ser Ala Ser Thr Lys Gly Rreserpeal Rhe Pro 115120125 Leu Ala Pro Ser Ser Lys
Ser Thr Ser Gly5Gly Thr Ala Ala Leu2&ly 130135140 cys Le#¥al Lys Asp Tyr Phe Pro Glu Pro Val Thr
val Ser Trp Asn 145150155160 Ser Gly Ala Leu Thr Ser Gly val His Thr Phe Pro Ala Val Leu GIn
16514Q1 PbosarSer Glglea Thyrrerdseu ser-8er Yot ialgThe val Prosser ggr 180185190 Ser Leu Gly
Thr GIn %0Tyr lle Cys Asn Val2R&n His Lys Pro ser 188200205 SEQUENCES PCT.txt Asn Thr Lys
Val Asp Lys Arg Val Glu Pro Lys Ser Cys Asp Lys Cys 210215220 Val Glu cys Pro Pro Cys Pro Ala
Pro Géu Ly bed GhuGlysPrd rbersg25230285240 way Phe LeluPheProsPogd ys Pro Lys Asp Thr Leu
Met A8%Ser Arg 310 315 320

Lys val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile ser
- 325 330 335

Lys Afa Lys Gly GIn Pro Arg Glu Pro G1n val Tyr Thr Leu Pro Pro
340 345 350

ser Arg Glu Glu Met Thr Lys Asn GIn val Ser Leu Thr Cys Leu val
355 360. 365

Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly
370 375 380

Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu ASp Ser Asp
385 390 395 400

Gly Ser phe phe Leu Tyr ser Lys teu Thr val Asp Lys Ser Arg Trp
- 405 410 415

Gin Gin Gly Asn val Phe ser Cys Ser val Met His Glu Ala Leu His
: 420 . 425 430

Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro Gly Lys
435 440 445

<210> 100
<211> 446
<212 PRT
<213> mus muscuius

<400> 100
Glu val GIn Leu GIn GIn Ser Gly Pro Glu teu val Lys Pro G?y Ala
1 ' 5 10 ' : 15

ser val Lys %ée Ser Cys Lys Thr Ser Gly Tyr Ile pPhe Thr Ala Tyr
25 30

Thr Met gés Trp val Arg Gln SSF Lteu Gly Glu Ser Leu Asp Trp Ile
4 45

Gly ggy ITe Lys Pro Asn ggn Gly Leu Ala Asn Tyr Asn Gin Lys Phe
60

Lys Gly Lys Ala Thr Leu Thr val Asp Lys Ser Ser Ser Thr Ala Tyr
65 - 70 75 80
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245250255 Thr Pro Glu val Thr Cys Val Val Val Asp-Val Ser His Glu Asp Pro 260265270 Glu val Lys
Phe Asn Trp Tyr Val Asp Gly Val Glu val His Asn Ala 275280285 Lys Thr Lys Pro Arg Glu Glu Gin Tyr
Asn Ser Thr Tyr Arg val Val 290295300 Ser Val Leu Thr Val Leu His Gin Asp Trp Leu Asn Gly Lys Glu
Tyr 305310315320 Lys cys Lys val ser Asthliysdala ket Bro Ala Pro lle Glu Lys Thr 325330335 lle ser
Lys Ala Lys Gly Gin Pro Arg Glu Pro Gin Val Tyr Thr Leu 340345350 Pro Pro Ser Arg Glu Glu Met Thr
Lys @@p%g Y@LSBI L@HJDE@%?%@%Q%%%EUS@I Lys Giv Pﬁ&g TwrPEq,SSer Asp lle Ala Val Glu Trp
Glu Ser 370375380 9—\35 Gly Gin Pro Glu ASBASn Tyr Lys Thr Thr 50 Pro Val Leu Asp
385390395400 ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys ser 405410415 Arg Trp

Gin Gig Gl Asn Vil Phe.Sek Cys Seh yabraeh blisGiu Ala 430425430 fexnHis Mn His Tyr Thr Gin Lys
Ser Leu Ser Leu S@0Pro Gly Lys 435440445 <210> 103 <211>11847

Ala Leu Thr val Ser Ser Ala Ser Thr Lys Gly Pro Ser val Phe Pro
115 120 125

teu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly
130 135 -140

Cys Leu val Lys Asp Tyr Phe Pro Glu Pro val Thr val Sser Trp Asn
145 150 155 160

ser Gly Ala Leu Thr Ser Gly val Mis Thr Phe Pro Ala val Leu Gln
165 170 175

ser Ser Gly Leu Tyr Ser Leu Ser Ser val val Thr val Pro Ser Ser
180 185 190

ser Leu Gly Thr GIn Thr Tyr Ile Cys Asn val Asn His Lys Pro Ser
195 200 205

Asn Thr Lys val Asp Lys Arg val Glu Pro Ser Cys Asp Lys His Cys
210 215 220

Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser val Phe
225 230 235 240

Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro
245 250 255

Glu val Thr Cys val val val asp val Ser His Glu Asp Pro Glu val
260 265 270

Lys Phe Asn Trp Tyr val Asp Gly val Glu val His Asn Ala Lys Thr
275 280 285

Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg val val ser vai
290 295 300

Leu Thr val Leu His Gin Asp Trp teu Asn Gly Lys Glu Tyr Lys Cys
305 310 315 320

Lys val ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile ser
325 330 335

Lys Ala Lys Gly GIn Pro Arg Glu Pro Gln val Tyr Thr Leu Pro Pro
340 345 350
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<212> DNA <213> mus musculus <400> 103 gaggtccagc tgcagcagag cgggccagaa ctggttaaac
ctggcgccag cgtgaagatt60 Page 60 tgtccaacaa ggccctgcca caagagagcc ccaggtgtac tgtccctgac
ctgtctggtg gcaacggceca geccgagaac gcettcttect gtacagcaag tcagcetgcete cgtgatgcac tgtccccagg caagtga
ttcccegeceg tgctgcagag agcagceagec tgggcagisd2a0dgeasa agegggtgga geeccaatcg aaaagaccat
accctgccac ccagcaggga aagggcttct acccaagcga aactacaaga ccaccccccc ctgaccgtgg acaagagcag
030GGLCIRE ACHRACEALIR02AHCa9R0L JReaRClAnCagAOEliac frOgEIag, clggaceage cggeggeaca
gtcctggaac Cagpeggcctg gacctacalc giggaagage cggacccaggesccgaggig ctggtacgtg caacagcacc
caaggagtac cagcaaggcc ggagatgacc catcgccgtg agtgctggac atggcagcag cacccagaag <210> 104

<2113 1347 A3 NG 5 213> s lisqulug, 1 3atraaqaat atggatGiga algactaccy accaagggec
gccgccctggargeggagece caagegiit getgectggt tgacctck®fy cccgetagec gaaggactac

Gtn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp
385 390 395 400

Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp
405 410 415

GIn Gln Gly Asn val Phe Ser Cys Ser val Met His Glu Ala Leu His
420 425 430

Asnt His Tyr Thr Gin Lys Ser Leu Ser Leu Ser Pro Gly Lys
435 - 440 445

<210> 101
<211> 444
<212> PRT
<213> mus musculus
<400> 101

Glu val Gln teu Gln Gln Ser Gly Pro Glu Leu val Lys Pro Gly Ala
1 5 10 15

Ser val Lys Ile Ser Cys Lys Thr Ser Gly Tvr Ile fhe Thr Ala Tyr
20 25 30

Thr Met His Trp val Arg Gin Ser Leu Gly Glu Ser Leu Asp Trp Ile
35 40 45

Gly Gly ITe Lys Pro Asn Asn Gly Leu Ala Asn Tyr Asn GlIn Lys phe
50 55 60

Lys Gly Lys Ala Thr Leu Thr val Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80

Met Asp lLeu Arg ger teu Thr Ser Glu Asp Ser Ala val Tyr Tyr Cys
5 90 95

Ala Arg Ser Glu Ile Thr Thr Glu Phe Asp Tyr Trp Gly Gin Gly Thr
100 105 110

Ala Leu Thr val Ser Ser Ala Ser Thr Lys Gly Pro Ser val Phe Pro
115 120 s 125

Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly
130 135 140
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cgtgcacaca accgtcgata agtcctcttc agtgcagtgt actactgcge ggcactgcac tgaccgtctc cccagcagca
agagcaccag ttccccgagc ccgtgaccgt ttccecgecg tgctgcagag Page 61 cgtgaagatt gaggcagagt ggctaactat
cacagcttac ccggtctgag ctccgeccagce cggcggcaca gtcctggaac cagcggcectg tacagcctga gcagcegtggt
tgcaacgtga accacaagcc tgcgacaaga cccagagela eiotestgtiecceecccaa acctgtgtgg tggtggacgt
gacggcgtgg aggtgcacaa tacagggtgg tgtccgtgct aagtgtaagg tgtccaacaa aagggccagc caagagagcc
- aagagéchy t céﬁ@%@ﬁhg{t@g"ﬁ@aﬁé’ag §oBEa § %gﬁ%g\é% geRELTR dgcaacytgt tcagetgete
agcctgagcc tgtccccagg SEQUENCES P txt gaccgtgcct agcagcagcc tgggcaccca
cagcaacacc aa gtg aca a cceece cccct ccaaggac accctgatga
tcagégﬁa%]cygfb@cé@ a§6§ %8% gﬁ@ E{Eﬁtcﬁ}% 1Zgoa ﬁ%i(?%a%‘ dggagcagta gaccgtgctg
caccaggact ggctgaacgg ggccctgceca gccccaatcg aaaagaccat ccaggtgtac accctgecac ccagcaggga
ctgtctggtg aa Ct acccaagcga gcccgaga tac ¢ecqee glacagcaag ctgaccgtgg
acaasgga?gggé %g% Etg@a{; ga%%%:c%: ngc%acrg%%g:\g gi%gg%%ag aé%%%% % Zg%?b 1347 <212> DNA <213>
mus musculus <400> 105 gaggtccagc agctgtaaga ctgggggaat aatcaaaaat atggatctga atcactaccg
accaggoges 4eR096EIa0 A0FROagLCs facagecian tgepasgiga;igagacaagadigticeigt acciigigg
gacggcgtgg tacdgggtgg tgcagcagagogagcggtta ctctggactgptmmagggcaa gaagcctgac agttcgacta
caagcgtgtt gctgcctggt tgacctccgg gcagegtggt accacaagcc cccacacctg tccccececcaa tggtggacgt
aggtgcACAR-tGIcealget SY0preagan cRICHRCa aatcggagat rgecanacty atsegaggac ttggggacag
cccgctagetogtcctggaac cagcggedty gacctacatc geccaati@c cggacccagce ctggtacgtg caacagcacc
caaggagtac aagtgtaagg aagggccagc aagaaccagg gagtgggaga agcgacggca ggcaacgtgt agcctgagcc

Pro Cys Pro Ala Pro Glu Leu teu Gly Gly Pro Ser val Phe Leu Phe
225 230 235 240

Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Giu val
245 256 ' 255

Thr Cys val val val Asp val Ser His Glu Asp Pro Giu val Lys Phe
260 265 270

Asn Trp Tyr val Asp Gly val Glu val His Asn Ala Lys Thr Lys Pro
275 280 : 1285

Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg val val Ser val Leu Thr
290 295 300

val Leu His Gin Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val
305 310 315 320

Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala
_ 325 330 335

Lys Gly GIn Pro Arg Glu Pro Gln val Tyr Thr Leu Pro Pro Ser Arg
- 340 345 350

Glu Glu Met Thr Lys Asn Gln val ser Leu Thr Cys Leu val Lys Gly
355 360 365

Phe Tyr Pro ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly Gin Pro
370 375 380

Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser
385 390 395 400

Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp Gln Gln
405 410 415
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tgtccaacaa caagagagcc tgtccctgac gcaacggcca gcttcttcct tcagetgcte tgtccccagg ctgtetggtg
gcccgagaac gtacagcaag cgtgatgcac caagtga aagggcttct acccaagcga aactacaaga ccacccccce
ctgaccgtgg acaagagcag gaggccctge acaaccacta cagcaaggcc ggagatgacc catcgccgtg agtgctggac
atggcagcag cacccagaag <210> 106 <2kizutRéFs<at2>tRNA <213> mus musculus <400> 106
gaggtccagc agctgtaaga ctgggggaat aatcaaaaat atggatctga atcactaccg accaagggcc gccgcecctgg
agc§gdgtet ¢ %agi@@g%efgéécgfg“a\@t %ﬁé%t@ﬂ?&&ﬁ?a‘cﬁ’t’g@égﬁ%@&gtgg tacagggtgg
aagtgtaagg aagggccagc aagaaccagg gagtgggaga agcgacggca ggcaacgtgt agcctgagcc tgcagcagag
cca Sgggﬁ\rct&ﬂggggg tstgaagggcsae% a}aatgg%trg%cr g%t‘(ég%é:,tsa caagcgtgtt gctgcctggt tgacctccgg gcagegtggt
accacaagcc gegacaccfg tcccceccaa fggtggacgt aggtgcacaa tgtccgtget tgtccaacaa caagagagcec
tgtccctgac gcaacggcca gcttcttect tcagcetgcte tgtccccagg ctggcgcecag tgcactgggt acaatggcct agtectcttc
actaclgegc tgaccgtctc aactgctggg tcagcagaac tgaagticaa aggagcagta ggctgaacgg aaaagaccat
ccaggagggasagccaagcga ccaccccccc acaagagcag acaaccacta cgtgaagatt gaggcagagt ggctaactat
cacagGttac gté:égg ctccgecagce cggacccagce ccccgaggtg ctggtacgtg caacagcacc caaggagtac

cagc §cc E%cat cgccgtg agtgctggac atggcagcag cacccagaag SEQUENCES PCT.txt
<210x{B7 <221> 1346 <212> DNA

Giu val GIn Leu Gin GIn Ser Gly Pro Glu Leu val Lys Pro Gly Ala
i 5 0 15

Ser val Lys %ée ser Cys Lys Thr ger Gly Tyr Ile Phe ggr Ala Tyr
5

Thr Met His Trp val Arg GIn Ser Leu Gly Glu Ser Leu Asp Trp Ile
35 40 45

Gly Gly Ile Lys Pro Asn Asxgn Gly Leu Ala Asnh Tyr Asn GIn Lys Phe
50 60

Lys Gly Lys Ala Thr Leu Thr val Asp Lys Ser Ser Ser Thr Ala Tyr

Met Asp Leu Arg Ser Leu Thr Ser Glu Asp Ser Ala val Tyr Tyr Cys
85 S0 95

Ala Arg Ser Glu Ile Thr Thr Glu phe Asp Tyr Trp Gly GIn Gly Thr
100 105 1i0

ala Leu Thr val Ser ser Ala Ser Thr Lys Gly Pro Ser val Phe Pro
115 120 125

Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly
130 135 140

Cys Leu val Lys Asp Tyr phe Pro Glu Pro val Thr val Ser Trp Asn
145 - 150 155 160

ser Gly Ala Leu Thr ser Gly val #is Thr Phe Pro Ala val Leu Gin
165 170 175

Ser Ser Gly Leu Tyr Ser Leu Ser Ser val val Thr val Pro Ser Ser
180 185 190 -

ser Leu Gly Thr GIn Thr Tyr Ile Cys asn val Asn His Lys Pro ser
195 200 205
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<213> mus musculus <400> 107 gaggtccagc tgcagcagag cgggccagaa ctggttaaac ctggcgccag
cgtgaagatt60 agctgtaaga ccagcggtta catctttaca gcatatacca tgcactgggt gaggcagagt120 ctgggggaat
ctctggactg gatcggaggt attaagccca acaatggcect ggctaactat180 aatcaaaaat tcaagggcaa agccacactg
accgtcgata agtcctcttc cacagcttac240 atggatgigq-gaagestgae atccgaggac agtgcagtgt actactgcge
ccgotstyay800vatcactasey agtcyartaattggbgavay iggeaastigoagstgesgegietc @tscgccage360 accaagggcec
caagcgtg;t't ccgctagcec cccagcaog agagcaccag cggc ca420 gccgcecectgg getgectggt gaaggactac
ttccccgagce cegtgaccgt gtcctggaac480 agcggagcecc tgacctccgg cgtgcacaca ttcceegecg tgctgcagag
cagc%&@%@ﬁa@dgc&fga degtdgegacegidect agcagicdgoc Jygeaectargacctacatc600 tgcaacgtga
accataagcc cagcaacacc a Stggaca agagagtgga2 ccaagagc660 tgcgaéflg?ca cccacacctg tccccectgce
cctgcececctg aactgetggg cggacccagce720 gtgttectgt tcccececcaa gecccaaggac accctgatga tcagcagaac
ccccéﬁbdi@‘?%ﬁc‘%‘ﬁ@tgj@ ffrdgacdr Btéecadgag actegiey @&a@@?a&?&ggtacgtgmo gacggegtgg
aggtgcacaa cgccaagacc aagcccagag aggagcagta caacagcacc900 tacagggtgg tgtcecgtgcet gaccgtgetg
caccaggact ggctgaacgg caaggagtac960 aagtgtaagg.tgtccaacaa ggccctgcca gecccaatcg aaaagaccat
cagcHHgGee 1%?0%‘9 §Ecaye (‘%&gﬁ?ﬁé cgﬁtbggtﬁlaé%{”c&jtécg 8¢8gBaYgga ggagatgacc1080
aagaaccagg tgtccctgac ctgtctggtg aagggctict acccaagcga catcgecgtgl1140 gagtgggaga gcaacggceca
gcccgagaag aactacaaga ccacccccce agtgetggacl200 agcgacggca gcttcttcet gtacagcaag ctgaccgtgg
St A A e AST 200 s g g B cSlsatine bhcie AR acamcoacta
cacccagaagl320 agcctgagcc tgtccccagg caagtgl346 <210> 108 <211> 1347 <212> DNA <213> mus

r“”59§%“§§§(5¥21$¥% Arg Giu Sgg Gln Tyr Asn Ser ggg Tyr Arg val val

Ser val Leu Thr val Leu His GIn Asp Trp Leu Asn Gly Lys Glu Tyr
305 310 315 320

Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr
325 _ _ 330 335

ITe Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro Gln val Tyr Thr Leu
. 340 345 350

Pro Pro Ser Arg Glu Glu Met Thr Lys Asn GIn val Ser Leu Thr Cys
355 360 365

t.eu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Giu Trp Glu Ser
370 375 380

Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp
385 390 395 400

Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser
405 410 ' 415

Arg Trp GlIn Gin Gly Asn val Phe Ser Cys Ser val Met His Glu Ala
420 425 430

teu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
435 440 445

<210> 103
<211> 1347
<Z212> DNA
<213> - mus musculus

<400> 103
gaggtccage tgcagcagag cgggecagaa ctggttaaac ctggogecag cgtgaagatt 60
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gaggtccagc tgcagcagag cgggccagaa ctggttaaac ctggcgccag cgtgaagatt60 agctgtaaga ccagcggtta
*catctttaca gcatatacca tgcactgggt gaggcagagtl20 ctgggggaat ctctggactg gatcggaggt attaagccca
acaatggcct ggctaactatl80 aatcaaaaat tcaagggcaa agccacactg accgtcgata agtcctcttc cacagcttac240
atggatctga gaagcctgac atccgaggac agtgcagigheetaglgeasgcggtctgag300 Page 64

SEQIJENEES P Chatxigtigyy gaag ggeacigrac tgaceginicacuggeingeaigceagehgcea agagcaccag

gaa actac ttcccc CcC tgacc t catoc
ogeidteaat cei¥scib st chaad ML

{EEELIaad 9lacpqan aagaalgcct ggaageagee

agagtggda tcccccctgc cetgeccetg aactgetggg geccaaggac

accctghtyadsat Cagaac et CAuLRT Jeitt caag§ b tatas tgctadgaed dagéccagatfaggageagta
gaccgigelg Gapcagact ApclIaacg ARCClgeGa.gegECaaled ARaRdReEat ceaapigtagrecetgceac

ccagcaggga ctgtctggtg aagggcttct acCcaagcga gcccgagaac aactacaaga ccacccccce

tacagcaag

ctgadtERgd acEagaGEen ey AEJOSE Hegh COCRIT 4E-aCERIaLEAGdd 88629809 <Y > 1347 <212>
DNA, £243750s dasiqiiys: <4QQzRR gagdicsagr A0gisiradaLl0eggarrhaatcaasg@t atggatctga

atcactaccg accaagggcc gccgecctgg agcggagece tacagcctga tgcaacgtga tgc acaaga§ tgcagcagag

ccadifita el FALRS tEA8h FALL Yaecthac™

48ty

GR4G8GtSt

Getgetgat tod

gtccgg gcagcgtggt

accagRagg €ecacigetd ccggoaragar Laictitace gricggaggbaggegcanig iccgaggas4ggggacag

aagag

tacagggtgg tgtccgtget

‘aagtgtaagg tgtccaacaa

aagggccagce caagagagcec

aagaaccagg tgtccctgac

gagtgggaga gcaacggcca
agcgacggea gettettect

ggcaacgtygt tcagcergetc

agcetgagec tgtccecagg

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

<400>

104
1347
DNA
mus

104

musculus

cacacc

BRI G5 e

ctgag ctc

gaggtccage
agctgtaaga
crgggggaat
aatcaaaaat
atggatctga
atcactaccg
accaagggcc
gccgeectygg

agcggagecc

tgcagcagag
ccagcggtta
ctctggactg
tcaagggcaa
gaagcctgac
agttcgacta
caagcgtgtt
gctgectggt

tgaccteegg

accgtgcct ca

caacacc tCCCCCCl’égCC t%tggtcaaacf)%tggcgccag

8355%(%5?@ Ctaggga%ccgétlgag 35?5&%?tcgag%gcagtgt actactgcgc ggcactgecac
tgacegteiagaragaagessagan (aesag (HoC CHagT 094 aesuI Sy (i tgedseryag &§6agcagec

tggggaceca aagat 998&993%%@9&%%39%%%%&@@%9%%% E’%%% 63 ¢ £algga0att gaggcagagt
ggctagc?gt cagagc tac ccgg% C

gCCoRElaye by AcEcagecafgtcetgrace ) iatyy WAty chigy tasaggdtgecaagiitagy #gggccage
ARCTEAARG deeceeegra-giagagabaggtgcacaa

tgtccgtgct tgtccaacaa caagagagcc tgtccctgac gcaacggeca gcttettect tcagetgctce tgtccccagg
gacgycgrgg aggtgcacaa cgcecaagacc 0

99701000302 89CHRCANE99

gaccgtgcty
ggccctgeca
ccaggtgtac
ctgtctggty
geecgagaac
gtacagcaag
cgtgatgcac

caagtga

cgggccagaa
catctttaca
gatcggaggt
agccacactg
atccgaggac
ttggggacag
cccgetagec
gaaggactac

cgtgcacaca

ccagc cggcggcaca gtc

ggaac cagcggcctg gacctacatc

aagcccagag aggagcagta caacagcace 90
caccaggact ggctgaacgy caaggagtac 960
gccccaatcg aaaagaccat cagcaaggec 1020
accetgecac ccagcaggga ggagatgace 1080
aagggcttct acccaagcga catcgecgtg 1140
aactacaaga ccaccecccece agtgcetggac 1200
ctgaccgtgyg acaagagcag atggcagcag 1260
gaggcectge acaaccacta cacccagaag 1320
1347
ctggttaaac'ctggcgccag cgtgaagatt 60
gcatatacca tgcactgggt gaggcagagt 120
attaagceca acaatggoct ggcraactat 180
accgtcgata agtcctcttc cacagcttac 240
agtgcagigt actactgcgce ccggtotgag 300
ggcactgcac tgaccgtctc ctccgecage 360
cccageagca agagcaccag cggcggeaca 420
tteececgage ccgtgaccgt gtcctggaac 480
tttcccgccg tgctgcagag cagcggcctg 540
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gtcccacgag cgccaagacc gaccgtgctg ggccctgecca gacccagagg aagcccagag caccaggact gecccaatcg
tgaagttcaa aggagcagta ggctgaacgg aaaagaccat ccagcaggga acccaagcga ccaccccccc acaagagcag
acaaccacta ccccgaggtg ctggtacgtg caacagcacc caaggagtac cagcaaggcc ggagatgacc catcgccgtg
agtgctggac atggcagcag cacccagaag <2kQgklPps2pdy £3¢1 <212> DNA <213> mus musculus

atcactaccg accaagggcc gccgecctgg agcggagecc tacagectga tgcaacgtga aagacccaca ctgttceecc

gtogta6Rgs GtenHeYTHISGREET:AEG g RUP T adGAE CiGGRtEeE JaGaGEaacd Ryttcgacta
caageFtoit getdcatagtigacetcen 85880 EHI RGRACAATEE LI HIGEC e EcaRaeRCaa atgigtccca

acaacgccaa tgctgaccgt acaaggccc

gatctRfHRag8 okt tg Gicty

t a
¢

ccccaggt tgacctgtct gccageccga cg

GALRYFEELYcragEe Jeidua

ccagag catctttaca

%E@%%Eacac%zaaccgtgcct

cagehataee gjgceetgee guacaeceig: ggagarectggarcaagecageigcaccagh ggecagccasd gtacaccctg
ggtgaa Eg Cc gaacaactac ct
cctgas ﬁgct% dat

RS

%ttaaac %;atatacca attaa
t

585t

f5afianc Gatlad

gcccca accgtc%ata gg

tgcagtgt
Gragtices widatacdedd B

gtggaca
ctacccaa

ctggegcgaguigracigggicacaatggcctagiceicity actagtyr gusynygiy g dgggeggacc gélleccecga

tcaa%t ta agtac

tac

soctaasoatad Sarecu et

cgotc

o]

gag ct

cagc

c

C@Q&&é&@%@@@&i

catede, faigaagag gaggcagagt

gcggcaca gicctggaac cagcggectg gacctacatc

gaagiREte 3eg JHbte g tRgase it HIgTacf§ € CAEC RTg SRracangigogyreseyggé Yaccaagaac
CgthQé@QQé&%@°@£&§EBagcc ccaggtgrac accctgecac

ccagcaggga ggagatgacc 1080
aagaaccagg tgtccctgac ctgtctggtg aagggettct acccaagcga catcgecgtg 1140
gagtgggaga gcaacggcca goccgagaac aactacaaga Ccaccccccce agtgctggac 1200
agcgacggca gettcttcct gtacagcaag ctgaccgtgg acaagagcag atggcagceag 1260
ggcaacgtgt tcagctgetc cgtgatgcac gaggccctge acaaccacta cacccagaag 1320
agcctgagec tgtecccagg caagtga ' 1347
<210> 105
<211> 1347
<212> DNA
<213> mus musculus
<400> 105
gaggtccage tgcagcagag cgggccagaa ctggttaaac ctggcgecag cgtgaagatrt 60
agctgtaaga ccagcggtta catctttaca gcatatacca tgcactoggt gaggcagagt 120
ctggoggaat ctctggactg gatcggaggt attaagooca acaatgooct ggctaactat 180
aatcaaaaat tcaagggcaa agccacactg accgtcgata agtcctcttc cacagcettac 240
atggatctga gaagcctgac atccgaggac agtgcagtgt actactgege ccggtctgag 300
atcactaccg agttcgacta ttggggacag ggcactgeac tgaccgtcte ctccgecage 360
-accaagggee caagegrgtt cccgctagoc cccagcagca agagcaccag cggeggeaca 420
gccgeectgy gotgectggt gaaggactac ttccccgage ccgtgaccgt gtcoctggaac 480
agcggagecc tgacctccgg cgtgcacaca ttcccogocg tgctgcagag cagecggoctg 540
tacagcctga gcagegtggr gaccgtgcﬁt agcagcagcc tgggcaccca gacctacatc 600
tgcaacgtga accacaagcc cagcaacacce aaggtggaca agcgegtgga goccaagtgce 660
tgcgacaaga €ccacacctg TCCCeCetyge cotgeccety aactgetggy cggacccage 720
gtgttcctgt tcececcecaa goccaaggac accctgatga tcagcagaac ccccgaggtyg 780
acctgfgtgg tggtggacgt grcccacgag gacccagagg tgaagttcaa ctggtacgty 840
gacggcgtgg aggtgcacaa.cgccaagacé aagcccagag aggagcagta caacageacc 900
tacagggtgg tgtccgiget gaccgtygcty caccaggact ggctgaacgg caaggagtac 960
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SEQUENCES PCT.txt ggcagcttct tcctgtacag caagctgacc gtggacaaga gcagatggca gcagggcaacl260
gtgttcagct gctccgtgat gcacgaggcc ctgcacaacc actacaccca gaagagectg1320 agcctgtccc caggcaagtg
al341 <210> 111 <211> 1344 <212> DNA <213> mus musculus <400> 111 gaggtccagc agctgtaaga
ctgggggaat aatcaaaaat atggatctga atcactaer@paeaagggeggccgecctgg agcggagecce tacagectga
tgcaasgtgadaggasigecaticatyiboc ¢gQOULogrggcaiygadinaggatgaty rapeaampgt ggddRfccaa aaccaggtigt
'a90agagca gacqdeagel acdialion.clgadcelal. 9eadcadad coadeqgila dgiggacis ipgroggcaa
gaagc&%ac g%‘ftcgagtagcgagcg g?tgggtgcctggt tg%cctccgg g%aggg?g%%a cataagcc acacctgtcc
CCCCEagiger tggat gtgiotgeacassyctooy ) clesus ctaat aruife gy cedcacertgaccid Hetggecagec

tetteglota getactepgl coccagaeaa caodecagag catgittaca,gaicgaogh AJCEaRRCd aigggaggac

~ ttggggacag cccgctagee gaaggactac cgtgeacaca gaccgigect cagcaacace ceeetgeect caaggacace
CCacHHEYE8 L GatEaBEF EHtGERfIC ey CEAgEEL G AT RIFt§Re8 CJaddacaPBagcaagcty
gatoggegag, Blea- ClggHERaC BGRAIARSR AJlRRAEEeaaGeaIcaala-aTlaeRUlEBaCactarac cccageagea

ttCCccgagc ttcccecgeeg agcagcagec aaggtggaca geeccctgaac ctgatgatca ccagaggtga cecagagagg
cagPRAGERA8ERatEG5 a5 ERf GRS Y gcttctace tacaagacca accgtggaca geectgeacs diggegecag
cgtgaagatt tgcactgggt gaggcagagt acaatggcect ggctaactat agtcctcttc cacagcttac actactgege cecggtetgag
tgacedidre citgccage agagcaccag cggcggeaca ccgtgaccgt gtcectggaac tgctgcagag cageggectg
tgggég Ca t%%étacatc agagagtgga gcccaagagc tgetgggegg acccagegtg gcagaaccee cgaggtgace
agttcarcty ghacyiggat Ageagtacaa cagcacctac tgaacggcaa ggagtacaag agaccatcag caaggccaag
gcagggagoa gatgaccaag caagegacat cgeegtggag ccecceeagt getggacage agageagatg gcageaggge
ACCaGhi 86 enaagaga sEL Oauh o 1o 9k 22 PG 23 By oM LBCLIUSGHAD0> 12
gaggtccagc tgcagcagag cgggccagaa ctggttaaac ctggcgecag cgtgaagatt60 Page 67, agctgtaaga
ctggdgEtaadt AP atdgatdtha atés ﬁﬁﬂ%%%%‘g’g ﬁgé%&gbggctccg( 3P5Re8YRgecd ticagectga
tgcazegtapdgagactgeadictigtion luigiggtogageastygagecagyaiggtyidataagatgt ggcceifcaa aaccaggtgt
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tgggggggggg 2%9%%&% %%%ggggagggéﬁg%ggﬁ%%tcga%a agtccictte cacagettac 240
atggatctga gaagcectgac atccgaggac agtgcagtgt actactgege ccggtctgag 300
atcactaccg agticgacta ttggggacag ggcactgcac tgaccgictc ctoccgecage 360
accaagggec caagegiygtt cccgetagec cccagcagca agageaccag cggcggcaca 420
gccgooetgy ygctgectggt gaaggactac ttoccocgage ccgtgaccgt gioctggaac 480
agcggagecoe tgacctocgg cgtgeacaca ttccccgecg tgetgeagag cageggectg 540
tacagcctga gcagegtggt gaccgtgoct agcagcagoe tgggcaccca gacctacatc 600
tgcaacgtga accacaagcc cagcaacacc aaggtggaca agagagtgga goctaagagce 660
tgttgcaaga cccacaccty toccooctgo cotgececctg aactgetggg cggacocage 720
gtgttcctgt teccccccaa goccaaggac accctgatga tcagcagaac ccccgaggtg 780
acctgtgtgg tggtggacgt gtcccacgag gacccagagg tgaagttcaa ctggracgtg 840
gacggcgtgg aggtgcacaa cgccaagacC aagcccagag aggagcagta caacagcacce 900
tacagggtgg tgtccgtgct gaccgrgotg caccaggact ggetgaacgg caaggagrac 960
aagtgtaagg tgtccaacaa ggcecctgeca gecccaatcg aaaagaccat cagcaaggec 1020
aagggccage caagagagcc ccaggtgtac accctgcocac ccagcaggga ggagatgacc 1080
aagaaccagg tgtccctgac ctgtctggtg aagggcttct acccaagega catcgecgtg 1140
gagtgggaga gcaacggcca gcccgagaac aactacaaga ccacccccce agtgetggac 1200
agcgacggca gettettoct gtacagcaag ctgaccgtgy acaagagcag atggcageag 1260
ggcaacgtgt tcagctgctc cgtgatgcac gaggccctge acaaccacta cacccagaag 1320
agcctgagee tgtccccagy caagtga 1347



ccagcggtta ctctggactg tcaagggcaa gaagectgac agttcgacta caagegtgtt getgectggt tgacctccgg geagegtggt
accacaagcc cccactgeee cceccaagec tggacgtgte tgcacaacge cegtgetgac ccaacaagge gagagececa
ccetgacctg acggecagec tetteetgta getgeteegt cceccaggeaa ttggggacag cccgetagee gaaggactac
cgtgcacacce gaccgtgect cagcaacace CCCCigenehe@adsacass cecacgaggac caagaccaag cgtgetgeac
cctgeeagec ggytacace tctggtgaag cgagaacaac ccaatcgaaa ctgccaccca ggcttctace tacaagacca
aga@%%:hg é %@ggagga caagcgacat ccccceccagt gaggcagagt ggetaactat cacagcettac ccggtetgag
ctccg6gagc eg@cggsasagtcctggaac cageggectg gacctacate geccaagage acccagegtg cgaggtgace
gtacgiggac cagcacctac ggagtacaag caaggccaag gatgaccaag cgeegtggag getggacage geageagggc
ceagilfiige 010, 113 22112 1301 5 1521220 2132 MUS MUSEUIUS, 400> 13 gaggiccase
agctgtaaga Ciigggyaat aatcaadaat athgatciga atcactaccy accaagggee geegecctgg tgcageagag

ccagelfFia ey JACRF BHAg gBR e HrrIe @ERRAg REY AEIRAEIAg8HIGRIERTRIG0t cdgfccagaa

catcitiRa SRlc 90809 RYCCaCANERILSIR00AG Hi9aGag.eRactagee Sarggactac wiggttaaac

gcatatacca attaagccca accgtcgata agtgcagtgt ggcactgcac cccagcagca ttccccgage ct%gcgccag

tgcaligggtaeahtggeeraget ¥t Riactgegt tgaceyteAaEEg g Y RRGEER Gt
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atggatctga gaagectgac atccgaggac agtgeagtgt actactgcge ccggtetgag 300
atcactaccg agttcgacta ttggggacag ggcactgcac tgaccgtcic ctccgecage 360
accaagggee caagegtgtt cccgetagoc cccagcoagca agagcaccag cggeggeaca 420
gccgeectygg gotgoctggt gaaggactac tteeccgage cocgtgaccgt gteetggaac 480
agcggagcee tgacciccgg cgtgcacaca ttccccgecg tgetgeagayg cageggectg 540
tacagccotga geagegtggt gaccgtgect agcagcagcec tgggcaccea gacctacate 600
tgcaacgtga accacaagce cagcaacace aaggtggaca agagagtgga gcccaagagce 660
tgcgactgca cccacacctg toccccctge coctgeococtyg aactgotggg cggacccagc 720
gtgttcctgt tCccccccaa goccaagygac accctgatga tcagcagaac ccccgaggtg 780
acctgtgtgyg tggtggacgt gtcccacgayg gacccagagg tgaagttcaa ctggtacgtg 840
gacgogeotgg aggtygcacaa cgccaagace aagoccagag aggagceagta caacageacc 900
tacagggtogg tgtccgtget gaccgtgctg caccaggact ggctgaacgg caaggagtac 960
aagtgtaagg tgtccaacaa ggecctgeca gocccaateg aaaagaccat cagcaaggee 1020
aagggccadge caagagagee ccaggtgtac accctgecac ccagcaggga ggagatgacc 1080
aagaaccagg tgtccctgac ctgtctggtg aagggcttct acccaagega catcgeogty 1140
gagrgggaga gcaacggcca gcccgagaac aactacaaga ccacccccec agtgcetggac 1200
agcgacggca gcottcttcet gtacagcaag ctgaccgtgg acaagageag atggeageag 1260
ggcaacgtgt tcagotgete cgtgatgcac gaggooctge acaacecacta cacccagaag 1320
agcctgagec tgtccccagy caagtg 1346
<210> 108

<211> 1347

<212> DNA

<213> mus musculus

<400> 108

gaggtccage tgcagcagag cgggccagaa ctggttaaac ctggegecag cgtgaagatt 60
agcigtaaga ccagcggtta catctttaca gcatatacca tgcactgggt gaggcagagt 120
ctgggggaat ctctggactg gatcggaggt aftaagccca acaatggeet ggctaactat 180
aatcaaaaat tcaagggceaa agecacactg accgtegata agtcctette cacagettac 240
atggatctga gaagcctgac atccgaggac agtgcagtgt actactgege ccggtetgag 300



cgtgaagatt gaggcagagt ggctaactat cacagcttac ccggtctgag ctccgeccage cggcggceaca gtcctggaac
agcggagcecc tacagectga tgcaacgtga tgcaagcaca ctgttcceee gtggtggtgg gtggaggtge gtggtgtecg
aaggtgtcca cagccaagag caggtgtcce gagagcaacg ggcagcttct gtgttcagcet agectgtcee tgacctccgg
gcagegtggt accacaagec cetgteceee ccaageefanacgigiecegacaacgccaa tgctgacegt acaaggecect
agccccaggt tgacctgtct gccageccga tectgtacag getccgtgat caggcaagtg getgcaccag gecageccca

gtacAEEREG Yot adY e Helac SSRGS R B YR G A g BT B Hadthecdi§a@egaaaila ccaccecagea

tictagecaaRRaaceassedgacadga: elrcacaasgcagas GRAGEA GCRICOgRAR 889AJ0agas gcgacatcge
ccccagtgct gcagatggca actacaccca cagc%%cct gacctacatc gccctgcage cagegtgttc %%}gacctgt

cgtgfatBcCaEcHCAGE YR FRGRAAGGEEa B2 T oRLto52§aatagegdt gcagggcaac
gaagagceity <210zatt4cedd legt dik £24 2or £2NAy 2] Ty taysanatp ctlysg s> 114 gmggtccage

agct taaga ct g aat aatcaaaaat atggatctga atcactaccg accaa ggcc gcc CCCtgg cggagccc
(acab TR e A e e o S S Togiotiey 10igcagag

CCagogLita gLk Gacic amgy gtaee geauC ClgegtagHcy atiarargogigit grigeaiggt tg&éliccgg gcagegtggt

accac gt X g C a tcttt
e e e eack Jaocgigect

cag@%@@é@c@@%ggﬁmgaégaggﬁmgm&@@@@@%‘lgca@éé@a%j@aagi@@aggcagagt
99(*@@8%@%@%569585%§gacgt gtcccacgag gacccagagg
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tgaagttcaa'ctggtacgtg 840
§acggogigg aggtgracaa cgocaagace aageccagag agyagcagta caacageace 900
tacagggtgy tgtccgtget gaccgtgctg caccaggact ggotgaacgg caaggagtac 960
aagtgtaagg tgtccaacaa ggecoctgeca goecccaatey aaaagaccat cagcaaggec 1020
aagggccage caagagagec ccaggtgtac accctgecac ccagcaggga ggagatgace 1080
aagaaccagg tgtccctgaé ctgtctggtg aagggcttct acccaagega catcgeogtg 1140
gagtgggaga gcaacggeca geccgagaac aactacaaga ccacccccee agtgetggac 1200
agcgacggca gcettcttcct gtacagcaag ctgaccgtgg acaagagcayg atggcagcag 1260
ggcaacgtgt tcagctgctc cgtgatgcac gaggeoctgc acaaccacta cacccagaag 1320
agcctgagec tgtccccagg caagtga 1347
<210> 109
<211> 1347
<212> DNA
<213> mus muscuius
<400> 109
_gaggtccagce tgcagcagag cgggccagaa ctggttaaac ctggegecag cgtgaagatt 60
agctgtaaga ccageggtita catctttaca geatatacca tgcactyggygt gaggcagagt 120
ctgggggaat ctetggactg gatcggaggr atitaagccca acaatgyect ggttaactat 180
aatcaaaaat tcaﬁgggcaa agccacacty accgtcgata agtcctcttc cacagettac 240
atggatctga gaagcctgac atccgaggac agtgcagtgt actactgegc ccggtctgag 300
atcactaccg agttcgacta ttggggacag ggcactgeac tgacecgtcte ctcegecage 360
accaagggec caagegtott ccegetagee cccageagea agagceaccag cggeggeaca 420
gccgeectygy gotgectggt gaaggactac tEccccgage ccgtgaccgt gtcectggaac 480
agcggagocc tgacctccgyg cgtgcacace ttccccgeog tgctgcagag cageggectg 540
tacagcctga geagogtggt gaccgtgect agcagcagcee tgggceaccca gacctacate 600
tgCaacgiga accacaagee cagraacace aaggtggaca agagagtgga goccaagage 660
tgcgacaaga cccactgetg teccccetge cctgecectyg aactgotggg cggacccage 720



SEQUENCES PCT.txt gccagcccca atcgaaaaga ccatcagcaa gtacaccctg ccacccagca gggaggagat
ggtgaagggc ttctacccaa gcgacatcgc gaacaactac aagaccaccc ccccagtgct caagctgacc gtggacaaga
gcagatggca gcacgaggcc ctgcacaacc actacaccca a <210> 115 <211> 1341 <212> DNA <213> mus
musculus  agctgtaaga ctgggggaat aatcaagaqi-atogatetgaatcactaccy accaagggcc gccgecectgg
agcggagecctipcageciga tgaagcgtgagrcaagoan oigicteaggigiigotgggmaggtge gidgtgtecy

aaggtgtcca cagccaagaq ¢ tcce gagagcaacg ggcagetict. gtgite tcce geageggtta
G Sl e A R I T B S A
aCCapaagCo POt GETiErE Ca auitraa a0y ieRoccasmsda egosaaagtigaeagieaniggccéPagecccaggt
lgacelglel AReROeceoatoratagad agergtoal cagdeaagin (Al eHInca Jalcgaaggt agggacacty

atccgaggac ttggggacag cccgetagee gaaggactac cgtgcacace gaccgtgect cagcaacace ctgecctgee
JyaCRECEHE 2B JPHEEea GACCARGEER GEtGHEEEaq e AGCACES Fitacareetd Yiitgaadlgl gaacaactac
Caagelganc952C0Rd s /& JeRiRgerA AIRANGHRe ACCHtag ey Aalosauat gacactgmspcccagcagea
ttcccegage ficoeegecy ageageagee aaggtggaca cetgaactge atgatcagea gaggtgaagt agagaggage
gact@@%%@5%%&&58@%{“EE5(:E.Egﬁ‘é%\gﬁ*éﬁaééé‘&ﬁ%éﬁ505866%3&5%%&568%95%%3&@ tgcactgggt
aCaBgee) A eis-agaslIgas aRea G 20dsas Cag CCy gRITALIaRIGgRgag togtpaccea
agagagtgga tgggcggace gaacccecga tcaactggta agtacaacag acggcaagga ccatca aggaga
Goa ERERIBEE BHOET o AL At dc e Gatiotssagt Goartta edesonad tdogtetgag
ClCCGgeageatgyCognRoAOeCiOnant CATCYgasty gRCtacats gectagaigceagegtgtic Yitgacctgt
cgtggacggc cacctacagg gtacaagtgt ggccaaggge gaccaagaac cgtggagt aca cagggcaac
ggggaggcgfﬁgaggﬁl‘b%ti%%‘g%fﬁ% g<212>g ngNAg <213>gmus rﬁu%%lﬂgg g<g400>g (}%%gg%gg%ggagc
tgcagcagag cgggccagaa ctggttaaac ctggegecag cgtgaagatt60 agetgtaaga ccageggtta catctttaca
gcatg@ica tég tgggt gaggcagagt120 ctgggggaat cietggactg gatcggaggt attaagccca acaatggect

ggctaactatl g aatcaaaaat tcaagggcaa agccacactg accgtcgata agtcctcttc cacagcttac240

<213> mus musculus

<400> 110

gaggtccage tgcagecagag cgggccagaa ctggttaaac ctggegcecag cgtgaagatt 60
agctgtaaga ctagcggtta catcittaca gcatatacca tgcattgggt gaggcagagt 120
ctgggggaat ctctggactg gatcggaggt attaagccca acaatggect ggetaactat 180
aatcaaaaat tcaagggcaa agccacactg accgtcgata agtccrtcttc cacagottac 240
atggatctga gaagcctgac atccgaggac agtgcagtgr actactgcegce ccggtctgag 300
atcactaccg agticgacta tTggggacag ggcactgCac tgaccgtcic ctccgecage 360
accaagggec ¢aagogigtt cccgetagec cccagcagca agagcaccag cggeggeaca 420
geegeectygg gctgoctggt gaaggactac ttccccgage ccgtgaccgt gtcctggaac 480
agcggagcce tgacctocgg cgtgcacaca ttocccgeeg tgctgcagag cageggectg 540
ﬁacagcctga gcagcgtggt gaccgtgect agcagcagoe tgggcaccca gacctacatc 600
tgcaacgtga accacaagcc cageaacacc aaggrggaca agcgggtgga gaagtgegac 660
aagacccaca cctgtcccce ctgcoctgoe cctgaactge tgggoggace cagogtgttc 720
ctgttccccc ccaagcccaa ggacaccctg atgatcagca gaacccccga ggtgacctgt 780
gtggtggtgyg acgtgtccca cgaggaccca gaggtgaagt tcaactggta cgtggacgge 840
gtggaggtgc acaacgccaa gaccaagecc agagaggagce agtacaacag cacctacagg 900
gtggtgtccg tgetgaccgt getgcaccag gactggcrtga acggcaagga gtacaagtgt 960
aaggtgtcca acaaggccct gecageoceca aicgaaaaga ccatcagcaa ggccaaggge 1020
cagccaagag agecccaggt gtacaccetyg ccacccagea gggaggagat gaccaagaac 1080
caggtyiccce tgacctgtct ggtgaaggge ttctacccaa gcgacatcgc.cgtggagtgg 1140
gagagcaacg gccageccga gaacaactac aagaccaccc ccccagtgct ggacagegac 1200
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atggatctga gaagcctgac atccgaggac agtgcagtgt actactgcgc ccggtctgag300 atcactaccg agttcgacta
ttggggacag ggcactgcac tgaccgtctc ctccgccage360 accaagggcec caagcegtgtt cccgetagec cccagcagca
agagcacaag cggcggaaca420 gccgccctgg getgectggt gaaggactac ttccccgagce ccgtgaccgt gtettggaac480
agcggagccc tgaccagcgg cgtgcacacc tttccgaﬁ%%ggggtg,gqg@gtcagcggccth4O tacagcctga gcagcgtggt
gaccgtgcct agcagcagcc tgggcaccca gacctacatc600 tgcaacgtga accacaagcc cagcaacacc aaggtggaca
agadiigRfd tcdeadagecs? eHcERie CEiAgaR BfcScaLRI e fiCigey Lecccade§Pgttcctgttc 720
CCCCEERRYG 6ERANNR%RE FALUBLIRR §HCATAREEE £RIAGIIORG CIFI0gHLY B0 glpgasgtgt cccacgagga
cccagaggtg aagttcaact ggtacgtgga cggcgtggag840 gtgcacaacg ccaagaccaa gcccagagag gagcagtaca
acaga(?éfgﬁtﬁﬁgg@%f@@%gtc%gtgctga ccgtgctgca ccaggactgg ctgaacggcea aggag gtgtaaggtg960
tccaacaagg ccctgccagc cccaatcgaa aagaccatca gcaaggccaa gggccagcecal020 agagagcccc aggtgtacac
cctgc@adbec gggagg agatgaccaa gaaccaggtgl080 tccctgacct gtctggtgaa gggcttctac ccaagcgaca
tcgc< %a ﬁ%%agagclmo aacggccagc ccgagaacaa ctacaagacc acccceccag tgctggacag -
cgacggcagchz®Ontistictigt acagcaagct gaccgtggac aagagcagat ggcagcaggg caacgtgttc1260
agctg&%g tgatgcacga ggccctgcac aaccactaca cccagaagag cctgagcectgl320 tccccaggcea agtgal33s

<21Qadgit cagtl2okdddandy2eg@btiandd 3o gys 40ES C Ul w4802t ddagaggiccagggctgtaaga

agctgtaaga ccagegotta catctttaca geatatacca tgcactggot gaggcagagt 120
ctgggggaat ctctggactg gatcggaggt attaageccca acaatggect ggctaactat 180
aatcaaaaat tcaagggcaa agccacactg accgtcgata agtcctctte cacagettac 240
atggatctga gaagcctgac atccgaggac agtgcagigt actactgege ccggtctgag 300
atcactaccg agttcgacta ttggggacag ggcactgcac tgaccgtctc ctocgecage 360
accaagggece caagegitgtt cccgetagoc cccageagea agagcaccag cggeggeaca 420
gecgecctgg getgectggt gaaggactac ttoceccgage ccgrgaccgt gtcoctggaac 480
agcggagece tgacctecygg cgigcacaca ttccocgecg tgotgcagag cageggecty 540
tacagcctga gcagegtggt gaccgtgect agcagcagce tgggcaccca gacctacatce 600
tgcaacgtga accacaagcc cagcaacace aaggtggaca agagagtgga goccaagage 660
tgcgactgee acacctgtcc ccecotgooct gecectgaac tgetgggogg acccagegry 720
TLCCtgttcC cCoccaagod caaggacacc ctgatgatca gcagaaccce cgaggtgace 780
tgtgtggtgg tggacgtgtc ccacgaggac ccagaggtga agttcaactg gtacgtggac 840
ggcgtgoagg tgcacaacge caagaccaag cccagagagg agcagtacaa cagcacctac 900
agggtggtgt ccgtgctgac cgtgctgeac caggactgge tgaacggcaa ggagtacaag 960
tgtaaggtgt ccaacaagge cctgcecagcc ccaatcgaaa agaccatcag caaggcecaag 1020
ggccagecaa gagagoccca ggtgtacacc ctgccaccca gcagggagga gatgaccaag 1080
aaccaggtgt cccrgacctg tctggigaag ggettctacc caagcegacat cgecgtggag 1140
tgggagagca acggecagos cgagaacaac tacaagacca cceCcecagt gotggacage 1200
gacggcagct tettoctgta cagcaagolg accgtggaca agagcagatg gcagoagogac 1260
aacgtgttca gcrgotoogt gatgceacgag gococctgcaca accactacac ccagaagage 1320
ctgagcctgt ccccaggcaa gtga 1344
<210> 112

<211> 1344

<212> DNA

<213> wmus musculus

<400> 112

gaggtccagce cgygccagaa ctggttaaac ctggcgccag cgtgaagatt 60

tgcagcagag
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ctgggggaat aatcaaaaat tgcagcagag ccagcggtta ctctggactg tcaagggcaa cgggccagaa catctttaca
gatcggaggt agccacactg ctggttaaac gcatatacca attaagccca accgtcgata ctggcgecag tgcactgggt
acaatggcct agtcctcttc cgtgaagatt60 gaggcagagtl20 ggctaactatl80 cacagcttac240 SEQUENCES .
PCT.txt atggatctga gaagcctgac atccgaggae@gigeagigs astactgcge ccggtctgag300 atcactaccg
agttcgacta ttggggacag ggcactgcac accgtctc ctcc ccagc360 accaagggcc caagcgt tOcccgctagcc
cccé@f&é&ﬁ%@&ﬁ%&%ﬁ%ﬁg‘iﬁﬁﬁ 39&(?6856&5 tg?&@gc?aaf g%‘%%%ﬁ@t%\%tttccc gagc ccgtgaccgt
gtct@@m@&@@m@ggmt@m@gﬁggtcgkgmccattecagwgctgctggamtagcggdﬂ@540 tacagcctga
gca %aacc cct agcagaf:a}%%% é% caccc acctac %tgcggg Ida.accacaggec cagcaacace
aag%(ag%%%‘g agag%&&g gccc agagc ag%g ggag g cccce tgt cctgcccctg agctgctggg
cggacceagce?go g@m&emgcc&a@q@m@g&t@aangcwﬁma@@cga@@@780 acctgtgtgg

19919959t HCECaGIRL, HACLCAYRIY IR YBR (109 CYIR¢ cre crecgecage

360
accaagggce caagegtgtt cccgetagec cccagceagea agagcaccag cggeggeaca 420
gccgeoctgy gotgecrggt gaaggactac ttecocgage cogtgaccgt gtoctggaac 480
agcggageec tgacctocgyg cgtgcacacc ttcccecgeeyg tgctgcagag cageggecty 540
tacagcctga geagegtggt gaccgtgoct agcageagoc tgggcaccca gacctacatc 600
tgcaacgtga accacaagcc cagcaacacc aaggtggaca agagagtgga gcccaagagce 660
tgegactgea cocactgece ccocotgecct geccctgaac tgctgogcgy acccagegg 720
ttcctgttee ¢ccccaagec caaggacacc ctgatgatca gcagaaccCo cgaggtgacc 780
tgtgtyggtygg tggacgtgtc ccacgaggac ccagaggtga agttcaactg gtacgtggac 840
ggcgtggagg tgcacaacgc caagaccaayg cccagagagg agcagtacaa cagcacctac 900
agggtggtgt ccgtgctgac cgtgetgeac caggactgge tgaacggcaa ggagtacaag 960
tgtaaggtgt ccaacaaggC CCtgccagec ccaatcgaaa agaccatcag caaggecaag 1020
ggccagecaa gagageocca ggtgtacacc ctgecaccca gcagggagga gatgaccaag 1080
aaccaggtgt ccctgacctg tctggtgaag ggcttctace caagegacat cgecgtggag 1140
tgggagagca acggccagee cgagaacaac tacaagacca cccccccagt getggacage 1200
gacggcagct tettectgta cagcaagetyg accgtggaca agagcagatg gcagcaggge 1260
aacgtgttca gctgerccgt gatgcacgag geectgeaca accactacac ccagaagage 1320
ctgagcctgt ccecaggeaa gtga 1344
<210> 113
<211> 1341
<212> DNA
<213> mus muscuius
<400> 113
gaggtccage tgcagcagag cgggccagaa ctggttaaac ctggegcecag cgtgaagatt 60
agctgtaaga ccagcggtta catctttaca gcatatacca tgcactgggt gaggcagagt 120
ctgggggaat ctctggactg gatcggaggt attaagecca acaatggect ggctaactat 180
aatcaaaaat tcaagggcaa agccacactg accgtcgata agtcctcttc cacagettac 240
atggatctga gaagcctgac atccgaggac agtgcagtgt actactgcge ccggrctgag 300
atcactaccg agttcgacta ttggggacag ggcactgcac tgaccgictc ctccgecage 360
accaagggec caagegtgtt cccgetagec cccageagca agagcaccag cggeggeaca 420
gccgcoootgy gotgectggt gaaggactac thtccccgage ccgtgaccgt gtoctggaac 480
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gacggcgtgg aggtgcacaa cgccaagacc aagcccagag aggagcagta caacagcacc900 tacagggtgg tgtccgtgct
gaccgtgctg caccaggact ggctgaacgg caaggagtac960 aagtgtaagg tgtccaacaa ggccctgcca gecccaatcg
aaaagaccat cagcaaggccl1020 aagggccagc caagagagcc ccaggtgtac accctgccac ccagcaggga
ggagatgacc1080 aagaaccagg tgtccctgacctgiefggty sagggetict acccaagcga catcgecgtgl140
gagtagemeagraagggcoa gecogagaas @aatacaay cganprupctyagtgeigyact2@0 agédacggcea gettcttect
gtacagcaag ctgaccgtgg, acaagagcag atggcagcagl260 t t ac gaggccctgc
i D a0 S g A sty calachiy Jrueadlecolodbnc gaqoccct

cag
acaatca agcc cagg caagtga

tgcaacgtga accacaagcc cagcaacacc aaggtggaca agagagtgga gccctgeage 660
tgcaagcaca cetgteoceec ctgecctgce cctgaactge tgggcggact cagcgtgtte 720
ctgttcccee ccaagoecaa ggacaccctg atgatcagca gaacceccga ggtgacctgt 780
gtggtggtgg acgtgtccca cgaggacccea gaggtgaagt tcaactggta cgtggacggc 840
gtggaggtgc acaacgecaa gaccaagccc agagaggage agtacaacag cacctacagg 900
gtggtgtccg tgctgaccgt geigcaccag gactggctga acggeaagga gtacaagtgt 960
aaggtgtcca acaaggecct gocageccca atcgaaaaga ccatcagcaa ggecaaggge 1020
cagccaagag agccccaggt gtacacccitg ccacccagca gggaggagat gaccaagaac 1080
caggtgtcce tgacctgtct ggtgaaggge ttctacccaa gcgacatcge cgtdgagtgg 1140
gagagcaacg gccagcccga gaacaactac aagaccaécc ccccagrget ggacagegac 1200
ggcagcttct tcctgtacag caagctgacc gtggacaaga gcagatggea gcagggcaac 1260
grtgttcagct gctecgtgat gcacgaggcc ctgcacaacc actacaccca gaagagectg 1320
agcctgtoco caggeaagtg a 1341
<210> 114
<211> 1341
<212> DNA
<213> mus musculus
<400> 114
gaggtccage tgcagcagag cgggccagaa ctggttaaac ctggcegoecag cgtgaagatt 60
agttgtaaga ccageggtta catctttaca gecatatacca tgcactgggt gaggcagagt 120
ctgogggaat ctctggactyg gatcggaggt attaagccca acaatggect ggcetaactat 180
aatcaaaaat tcaégggcaa agccacactyg accgtcgata agtcctcttc cacagottac 240
atggatctga gaagcctgac atccgaggac agtgcagtgt actactgcge ccggtctgag 300
atcactaccyg agttcgacta ttggggacag ggcactgcac tgaccgictc ciccgeeage 360
accaagggec caagegtglt cocgetagec cocagcagea agagcaccag cggeggeaca 420
gecgecctgg gotgoectggt gaaggactac ttcccegage ccgtgaccgt gtectggaac 480
agcggagece tgaccteogyg cgtgcacaca Ttccccgeeg tgetgeagag cagcggectg 540
tacagcctga gcagogtggt gaccgtgcoct agcageagec tgggcaccca gacctacatc 600
tgcaacgtga accacaagcc cagcaacacc aaggrtggaca agagagtgga gcctagetge 660
tgcacccaca cctgtceccoce ctgocctgee cctgaactge tgggcggace cagegtgttc 720
CtgrTCCCCC ccaageccaa ggacaccetg atgatcagca gaacccccga ggtgacctgt 780
gtggtggtgg acgtgtccca cgaggaccca gaggtgaagt tcaactggta cgtggacggc 840
gtggaggtgc acaacgecaa gaccaégccc agagaggagc agtacaacag cacctacagg 900
tgctgaccgt goetgcaccag gactggetga acggcaagga gtacaagtgt 9690

gtggtgtcey
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aaggtgtcca
cagccaagag
caggtgtcce
gagagcaacg
ggcagettcet
gtgttcaget
agcctgtece
<210>
<213>
<212>

<213> " mus

<400> 115
gaggtccage

115
1341
DNA

agctgtaaga
ctgggggaat
aatcaaaaat
atggatctga
atcactaccg
accaagggcc
gccgeectyg
agcggageec
tacagcctga
tgcaacgtga
gacaagcact
ctgttccece
gtggtggtgg
gtggaggtgc
gtggtgtccy
aaggtgtcca
cagccaagag
caggtgtecc
gagagcaacg
ggcagcettct
gtgttcagcet

agcctgtece

acaaggccct
agccecaggt
tgacctgtct
gccagcecga
tcetgtacag
getcegtgat

caggcaagtyg

muscuius

tgcagcagag
ccagcggtta
ctctggactg
tcaagggcaa
gaagcctgac
agttcgacta
caagcgtgrt
gctgcecctggt
tgaccteegg
gcagcgtggt
accacaagcc
gctgeececc
ccaageccaa
acgtgtcccea
acaacgccaa
tgctgaccgt
acaaggccct
agccccaggt
tgacctgrct
gccageocga
tcctgtacag
gctcegtgat

caggcaagtg

gccageccca
gtacaccctg
ggtgaagggc
gaacaactac
caagctgace
gcacgaggcec

a

cgggccagaa
catctttaca
gatcggaggt
agecacactg
atccgaggac
ttggggacag
ccegetagee
gaaggactac
cgtgcacace
gaccgtgect
cagcaacace
ctgceetgee
ggacacccty
cgaggaccca
gaccaagcce
gctgcaccag
gccagcceca
gtacaccctg
ggtgaagggc
gaacaactac
caagctgacc
gcacgaggec

a

atcgaaaaga
ccacccagea
ttctacccaa
aagaccaccce
gtggacaaga

ctgcacaacc

ctggttaaac
gcatatacca
attaagccca
accgtcgata
agtgcagtot
ggcactgcac
cccagcagea
ttceococgage
ttcccegecy
agcagcagcc
aaggtggaca
cctgaactge
atgatcagca
gaggtgaagt
agagaggagce
gactggctga
atcgaaaaga
ccacccagea
ttctacccaa
aagaccaccce
gtggacaaga

ctgcacaace

SEQUENCES PCT.tTxt

ccatcageaa
gggaggagat
gcgacategce
ccecagtyget
gcagatggca

actacacceca

ctggogeeag
tgcactgggt
acaatggect
agteetette
actactgege
tgaccgtctc
agagcaccag
cegtgacegt
tgctgcagag
tgggcaccca
agagagtgga
tgggcggacc
gaacccecga
Tcaactggra
agtacaacag
acggcaagga
ceatcageaa
gggaggagat
gcgacategce
ccccagtgct
gcagatggea

actacaccca
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ggccaagggc
gaccaagaac
cgtggagtgg
ggacagcgac

gcagggcaac

gaagagcctg

cgtgaagatt

gaggcagagt

ggctaactat

cacagcttac
ccggtctgag
crccgecage
cggcggcaca
gtectggaac
cagcggeetg
gacctacatc
geccecagetge
cagcgtgttc
ggtgacctgt
cgtggacggc
cacctacagg
gtacaagtgt
ggccaaggge
gaccaagaac
cgtggagtgg
ggacagcgac
gcagggcaac

gaagagccty

1020
1080
1140
1200
1260
1320
1341



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

<400> 116
gaggtccagc

116
1335
DNA
mus

agctgtaaga
ctgggggaat
aatcaaaaat
atggatctga
atcactaccg
accaagggec
gcegeectgg
agcggageec
tacagcctga
tgcaacgtga
tgcacctgte
cccececaage
gtggacgtgt
gtgcacaacg
tocgtgctga
tccaacaagg
agagagcccec
teoctgacct
aacggccage
tTtcttcctgt
agctgetecy
tceecaggea
<210>
<211>

<212>
<213>

117
1347
DNA
mus

<400> 117
gaggtccage

agctgtaaga
ctgggggaat

aarcaaaaat

musculus

tgcagcagag
ccagcggita
ctctggactg
fcaagggcaa
gaagcctgac
agttcgacta
caagcgtgtt
gctgectggt
tgaccagcgyg
gcagcgtggt
accacaagcc
ccecttgtec
ccaaggacac
cccacgagga
ccaagaccaa
ccgtgetgea
ccctgecage
aggtgtacac
gtctggtgaa
ccgagaacaa
acagcaagct
tgatgcacga

agtga

musculus

tgcagceagag
ccagegotta
ctctggactg

tcaagggcaa

cgggccagaa
catctttaca
gatcggagot
agccacactg
atccgaggac
ttggggacag
ccecgetagec
gaaggactac
cgtgcacacc

gaccgtgect

‘Caglaalacc

tgcccctgag
cctgatgatc
ccecagaggty
gceceagagag

ccaggactgyg

cccaatcgaa

cetgeeacece
gggctrctac
ctacaagacc
gaccgtggac

ggccetgeac

cgggccagaa
catctttaca
gatcggaggt

agccacactg

ctggttaaac
gcatatacca.
attaagccca
accgicgata
agtgcagtgt
ggcactgeac
cccagcagea
ttccccgage.
tttccagecg
agcagcagec
aaggtggaca
ctgetgageg
ageagaaccce
aagrtcaact
gagcagtaca
ctgaacggea
aagaccatca
agcagggagg
ccaagegaca
acccctccag
aagagcagat

aaccactaca

ctggttaaac
gcatatacca
attaagccca

accgtcgata

SEQUENCES PCT.txt

ctggegecag
tgcactgggt
acaatggect
agtcctette
actactgege
tgaccgtete
agagcacaag
ccgtgaccgt
tgctgeagag
tgggcaccca
agagagtgga
gacccagegt
ccgaggtgac
ggtacgtgga
acagcaccta
aggagtacaa
gcaaggccaa
agatgaccaa
tcgecgtgga
tgctggacag

-ggcagcaggg

cccagaagag

ctggcgecag
tgcacrtgggt
actaatggcct

agtcctettc
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cgtgaagatt
gaggcagagt
ggctaactai
cacagcttac
ccggrctgagy
cteegecage
cggcggaaca
gtcttggaac
cagcggectg
gacctacatc
gcccaagage
gttcctgtte
ctgtgtyggty
cggcgtygag
cagggtggty
gtgtaaggtg
gggccageca
gaaccaggtg
gtgggagagc
cgacggcagc
caacgtgtic

cctgagecty

cgtgaagatt
gaggcagagt
ggctaactat

cacagcttac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1335

60
120
180
240



atggatctga
atcactaccg
accaagggec
gccgeoctygg
agcggagccc
tacagectga
tgcaacgtga
rgcgataagt
gtgttcctgt
acctgtgtgg
gacggegtyg
tacégggtgg
aagtgtaagg
aagggccage
aagaaccagg
gagtgggaga
agcgacggea
ggcaacgtgt

agcctgagec

gaagcctgac
agttcgacta
caagcgtgtt
gctgcctgyt
tgaccagegg
gcagegtygt
accacaagec
gcgtggagtg
TtCcCcoccccaa
tggtggacgt
aggtgcacaa
tgtcegtget
tgtccaacaa
caagagagcc
tgtccctgac
gcaacggeea
gctrertect
teagetgctce

tgtccccagyg

SEQUENCES PCT.tXxt
atccgaggac agtgcagtgt actactgege

ttggggacag

cccgetagec
gaaggactac
cgtgcacécc
gaccgtgtct_
cagcaacacc
ccceccttgt
gcccaaggac
gtcccacgag
cgccaagacc
gaccgtgety
ggcectgeca
ccaggtgtac
ctgtctgotg
gcccgagaac
gtacagcaag
Cgtgatgcac

caagtga

ggcactgeac
cecageagea
ttecceecgage
tttccagecy
agcagcagee
aaggtggaca
cecrgeeecty
accctgatga
gacccagagy
aagcccagag
caccaggact
gccccaateg
accetgeeac
aagggcttct
aactacaaga
ctgaccgtgg

gaggcecetge

tgaccgtetc
agagcacaag
ccgtgaccgt
tgctgcagag
tgggcaccca
agagagtgga
agetgetogy
tcagcagaac
tgaagttcaa
aggagcagta
ggctgaacgg
aaaagaccat
ccagcaggga
acccaagcga
CCacceaeee
acaagagcag

acaaccacta
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ccggtctgag
ctcegecage
cggcggaaca
gtcttggaac
cagcggectg
gacctacatc
gcccaagage
cggacccagce
ccecgaggty
ctggtacgtg
caacagcacce
caaggagtac
cagcaaggcec
ggagatgacc
catrcaccgty
agtgctggac
atggcageag

cacccagaag

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200

‘1260

1320
1347



