c- Met Anti bodi es The present invention relates to anti bodi es that
bind c-Met and their use in treating conditions and disorders in which
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t he pat hway activation caused %y over expressi on, anplification, or
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i nhi bit HG R X fl.fduced c-Met activation, and induce
little or no a nt?%sk@éﬁ%@fet%’hﬂnﬁg1 o Ant i body corrpounds of the
present i nvent| &@Trﬂmmnatlhm&bi@@ml Wﬂﬂéwle%?dalwcﬂlmlnSt:&Ipb(I@t anmibpdies tart chai n of
t he human c; ' hi bi i | n 5 Met and
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and inhibit HGF- dependent and HGF-i ndependent proliferation of tunor cells
that 20express this receptor. In view of these properties, these antibody
conpounds shoul d be therapeutically useful in treating cancers nedi ated by
c-Met via a variety of different mechani sns. In addition, the
present antibody conpounds possess a number of other desirable properties.
They exhibit high affinity (KD) to c-Met, block HG-- nedi ated c- Met
25phosphoryl ati on and downstream signaling, cellular proliferation, and
cellular mgration; and induce only weak phosphoryl ation of c-Met while
|ndu0|ng I|ttIe or no HGF- 11 ke bi ol ogi cal agonist activities such as
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5Any one of the foregoing anti bodi es or antigen-binding fragnent thereof
wherein the anti body or antigen-binding fragnent thereof induces

hepat ocytwognoviskeskact or - i ndependent internalization of pceliS2emnéssse human
c-Met. In a preferred enbodi nent, the nonocl onal antibody or

anti gen-bi ndi ng fragnment thereof conprises a |light chain and a heavy chain,
wherein the |ight chain conprises the amno acid sequence of SEQ ID NO 10
28 and t he heavy chain conprises the ino acid sequence of SEQ ID NGO 40.

I n anot her pref : ' g 1Y : -, gen- bi ndi ng
fragnent ther ec')rﬁl E%%rgr%{rgigglggd %P%%%Qg%ﬂgﬁﬁaggn@ ﬁ&g}nﬁlggyy&g)%l%,omltéérhgﬁn t he

| i ght chaithe g@hpnio§msndnieManfacibtags imdersdgagmod tiof reGSROr OmMNE: c@9 and t he

heavy chai n conprjses the i N0 aci nce of SEQ I.D NO 41. 15Any one
of 1 be T or BERNE hEReh Bl AR B eI O TR B T e nenc e 1 hor gof
that i nducegbédidses RahazaMed Wwhsh o ¢heNethdiMoORinlag cOEIEdilRhtBg a hunan
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nut ati on dagmabzationat thg feqerter frramdie selhtries Breeneoawrisige ciNistvari®or ane donai n

nut ati on RIBAfaing W Affuddin hRf80R1 NGeRN! AiRkpHhed _f&ram%géﬂig eRadRd kg
fragments thereof wherein the 20anti body or antigen-Dbi ndi ng fragnent

t her eof i ritiees-Met whighsinduggosNleitdegradatiop and isAucsipn ebphiosphorylgedc-Mefan c- Met in
celI's. Anygf aﬁt_tl%oni PLERRID ot dRad tﬁénﬁﬁb&lefa@ﬁabquiﬂ@hgaxés@mt S ther eof
wherein the anti odqy or antigen-binding fragnent thereof 1nduces at |east
45% i nt er nal thnnart Gel nurddces @nd tegninftadles fathweay activeben ¢aysaddlyloyerexpgssoh, t he
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i nt er nal i zakibio HGHTbindhg tostivifiand Hithrmdued MM ctiaptivaabh, end Awdycedfttld drenof or egoi ng
ant i bodi es, Oﬁistaa@#i\ifigretﬂén?ieﬂgi ng fragnents thereof wherein the antibody or

ant i gen- bi ] ng fr gmenst ter eof induces at |east 55% i nternalization of
cel |l surface hunatibody Medpéundcel thsprednyinodntivhencétah@gotadg amtyithadkbes or
antigen-binding.fra nt s .t her eof ei n the ant.j.bod r..apti gen-bi ndi ng
Fragwen: tEPEg PRdqEas S s R ST derbimanbaes HoPor i 50,0t ace
human & MaWeti afd ekptsr acAmtioaf whikandueinggidtle@ nangohiade@styorhandtibgéivs & ndi ng
fragnments %hereof. vvhe.reiG t he anti body or tﬁgti en-.bi ndi n frag&ent t her eof

i nduces at™™f RGP BEGIPRLEP HAFTARICTEH P ALRAFCERINEE HoPresenacer d8agccot 4 the

f or egoi ng @MGIAMIB8S i@Eel_@@bﬁa?x%éli—Méi Wiahtk IGNBALE ghil@F attioMahtiidhst he
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whi ch i nduces reduction of total c-Met in hepat‘og%,te grow h
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ant i body Qfe,Mlig9-udiidh Harl AR dRRIARS - Wol Gl LRMEGSfrGEANCt i on Of

t ot al c-I\/bteri%r?l‘lﬁepgtuocyte g?tél\%t %{E?act or - aﬁﬁdcependeaﬁt %:t}prmr 1ce%lflus conpri ses
a |ight chagohamisios.a heavy chain, wherein the light chain conprises the

am no acid seq . Of i i ses the
am no acid squlg%g@loglf thgggs%%aﬁgwﬁgo.ﬂb%ng ot gsfy%ure g?foet%&ggﬁg%g{enent, t he
monoc| onal prégitidd 0Wkeyodx hibitthi gheatflityn®ipn @ & Magbrok HOFehetidteddrMzh | nduces
reduction of total c-Met in hepatocyte growth factor-independent tunor

cel | s ZPonpthogberyiatiop gpd d%’fmtrwnaﬁanaang}éﬁﬁ\varaﬁ%lif?ﬁat%éladeqqliu hBIgratigRt chai n
conpri ses fNenRE iy %él%)h%@ﬂl‘é%ﬁﬁ%n%i‘c—w@?e@wlh@e N@uci@%liﬁ@@r hhechamyy chain
conprises the amno acid sequence of SEQ ID NO 41. 15Any one of the

f or egoi ng elagiedl eaeilist aetiviitis dichas ardugtian) of drnasicald piedferatigarmettlsy.t her eof , whi ch
i nduces r I t e : We t :

factor-i nég%gfﬁhgﬁ?ﬁ{)%%o&?ég@i%h%s gré}ﬁl%%%t(b)%e 0 %t gg%{‘ %Plggg}é\%glgﬁ%dnocl onal
ant i bodi egHéiF)dnpandem atyl Ingindrandepeagens st dettpatimep Bictivahdre Adslitrodglit, he a- chai n of
human g Met .. S i . I . Nt i body conpri sing
a1 gr0 onmiBRRRLAR bR b i AR PR R R R R B DN 26 and
heavy chaiatrhaililagddnieen EiGcospaué nctbe EADWNT thn cBEQ febitddPedbPtoroROWhI ch bi nds
the a-chain h n c:Met at substantially t ane epitope as an anti body
corpr 1 ot ndd 21O B efhe S ERAAD Y s Bt d e atence shown i n SEG | D

NG 29 and a heavy chain haying the am no sequence shown in SEQ I D NGO 41.
25Any one of the foregoi ng nonocl onal antibodi es or anti gen-bindi ng
fragments thereof, excluding those conprising a |ight chain haying the

am no acid sequence shown in SEQ ID NO 26 and a heavy chain haying the

am no sequence shown in SEQ I D NO 38, wherein the epitope conprises one or
nore am no acid residues within 144HVFPHNHTADI QS156 (SEQ I D NO 82)
inclusive. 5 Any one of the foregoing antibodies or antigen-binding
fragnents, wherein the epitope further conprises one or nore am no acid
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10Any one of the foregoing antibodies or antigen-binding fragnents thereof,
wherein the anti body binds within an am no acid sequence selected fromthe
group corsDimFoesi : a) 121VvVDTYYDDQL130 ( SEQ PDTNS2008)064881

b) 1311 SCGSVNRGTCQRHVFPHNHTADI 5156 (SEQ I D NO 78), 15c)

179ALGAKVLSSVKDRFI NF195 (SEQ I D NO 79), and d) 216VRRLKETKDGFM227 (SEQ I D
NG 80), inclusive. Any one of the fort;‘tgoi ng anti bodi es or anti gen-bi ndi ng
fragnents thereof, wherein the anti body binds within an am no acid

sequence sel ect - sking of: a) 123DTYYDD128 (SEQ ID
NO 81), b) 144&%%%&% Aﬁ[%:a re’%gld?%é%%ﬁ%&ﬁ%‘ 82), c) 192FI NF195 (SEQ I D

NO 83), and d) A2ROKEIKBGENDRIY, $rSEAdnEPiNDSAYgm@Eihashfthiate. Any one of
t he foregoi ng nonoc|.o i i ant i - i ndi agnment s t her eof
whi ch bind to an amL)ngﬁgsciﬁln ?g%&g@éréﬁ{v%fﬁ%ﬁ%ﬁﬁgﬁ%@?%gﬁ@har acterized by
121VVDTYYDDQL130 ( SEQindDecN(tdidljzati31¢fSOCSYNRSTOGRHVMRHNHTADI QS156 (SEQ I D

NO 78) ,. | 79ALGAKVLSSV | NF195 (. | D.NOQ 79),...and 30 216VRRLKETKDGFMR227
(SEO | B NG 80) ARV TEF Yoo robogt anindi o aMige R e Ao SRR 0
ant i bodi esho@intidbody gentifinfdndige fragagmentisof inéuceohepatory b chiwill fac@ran am no aci d

sequence wi thin the epitope characterized 123DTYYDD128 EQ I D NG 81),
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anti bodi es or antigen-binding fragnments thereof, wherein the antibody binds
W thin an KA Bered iR kAT s PR KGO BE:

i ncl usigve.28 and the hedRYchaM oMbridel ehef @it RO NGk q HINAO 61 SIRID 8W): UHAH b RFh QT .
ant i gen- bi ndi ng fra%ments t hereof , excl udi ng. t hose conprising a |ight chain

havi ng t herefRirstbenakadamess dhfenenoclonshintingyion ageen-PmdNeirgmgpdhacteavy chain
havi ng t heaptifQ a3RAHGRIHEINE A AW yicRaiSER ckdh NP1k chi @b bt bR a8RiJ ope
conprises one or nore anm no acid residues wthin 95CFPC SSKA105 (SEQ | D
NO: 86) i rsidusiueace of SEQ IDNNQ: dhandghe hasuy ehsinegpmintigesibhaeing acill seateidBodi es, or
ant i gen- bi dig w89sents thereof, that binds human c-Met, which conprises
three |light chain conplenentarity 15determ ning regions (LCDRs) and three
heavy Bhai n conpiesremf drifoigcdeg eramoelpred antdyilionsr IHGHDRNding fragments  wher ei n

se L oo R A ARG LR A L L SR
(SEQ 20 | DaN@nt40itaining a gain of function mula@BRZT teqaiprdf fincgor Metaten ¢xo baci d sequence
TS (0 O A T e B B0 5, L
conpri si ng t he Aaiofichedcicgoisggitidndies BMRfrdeBRYdthd BEe@echid tiN@afSSptein the
20  antibody or antigen-binding fragment thereof induces at least 40% internalization of cell
surface human c-Met in cells. Any of the foregoing antibodies or antigen-binding
fragments thereof wherein the antibody or antigen-binding fragment thereof induces at
least 45% internalization of cell surface human c-Met in cells. Any of the foregoing
antibodies or antigen-binding fragments thereof wherein the antibody or antigen-binding
25  fragment thereof induces at least 50% internalization of cell surface human c-Met in cells.
Any of the foregoing antibodies or antigen-binding fragments thereof wherein the
antibody or antigen-binding fragment thereof induces at least 55% internalization of cell
surface human c-Met in cells. Any of the foregoing antibodies or antigen-binding
fragments thereof wherein the antibody or antigen-binding fragment thereof induces at
30  least 60% internalization of cell surface human c-Met in cells. Any of the foregoing

antibodies or antigen-binding fragments thereof wherein the antibody or antigen-binding

fragment thereof induces at least 65% internalization of human c-Met in cells. Any of



HCDR2 conprising the am no acid sequence W YPVTGDTYYX7EX8FKG (SEQ | D

NG 90), wherein X7 is N, I, or R and X8 is K or P; and 30HCDR3 conpri si ng
t he am nowacou/secguence GYGAFX9Y (SEQ I D NO 91), wher ei RCXAIS2@9N¥64381 F; and
7 b) LCDRL conprising the am no acid sequence SVSSSVX3SI YLH
(SEQ ID NO 88), wherein X3 is Sor R, LCDR2 conprising the amno acid
sequence STSNLAS (SEQ ID NG 54); 5L conprising the am no acid sequence
X4X5YX6GYPLT (SEQ I'D NO: 89), wherein X4 is | or Q X5is Qor V, and X6 is
S or R HGPRA, COMLhS P& RE BRJAS I ReAVRBLSe RITET Q 1D NO 65);
HCDR2 conpri si Hflt%ae %drerl?erslté) i Eedu %gyR\@/%IGDXIORg(ll%%{tFBI’J\? FEG (SEQ I D
NO 92), vx/rﬁ@tlgernﬂam@l@g frsgm¢n©ﬁlel‘¢0f1xduces at 1®Sb?0‘VRmtqmilza¢1021 df selGwfacess; and

HCDR3 co f1i no_aci d sequence X13NX14LDY (SEQ ID NO 93), wherein
X13 is ng{ 'n%h@%%}f}iiej is Wor I; wher ei n sai d nonocl onal
anti body or antAngene bf mdfm%oingagmnltonalheui@dfes mﬁmtilgdsbiading[ﬁiagmges within the
ﬁu(r:rg_ﬁl r‘g_ Oft{lere Ad wﬂlcﬁr%rau?es treﬁluctfon oé: tog'i(d ﬁgﬁﬁtﬁ% %qeal‘goréglelg%oax%thg act r—1ncﬁ3pendesur face
anti gen- bltnﬁlmn@llﬁ rhgll’mﬂbﬁedélﬁfodﬁlfle,nt ttheahoriclodsl ahtials OCaﬂt@bn bmﬁmgh conpri ses
three lig chaij o) mentarity det ni.ng.r.eqi ons and three
vy chat TG AHTE RO TN T aeeOi R R 6 ] SRR RS By o n t he
anti body cedeehdesuibr &@ds borfftiseChREN chaimdeneat pétatny wietartmg ighng regi ons
(LCDRs) and three heavy chain conpl enentarit term ni ng regions (HCDRs),
wher ei n q‘a‘EéBﬁR“%?é AR AAhauiEnel A B § qggﬁr&%h% FESTNLH (SEQ I D
NO: 49) 10 L%ﬁ%n%@%dnﬁﬁ@a&@@éq@éﬂc@@f mﬂ)mmr{ﬁ@n&ﬂ&)ﬁl&f&i’eﬁ dnibls@nldkt, NO: 87) ,
wherein 25Xi is Y or and X2is A or R LCDR3 conprises the amno acid
sequence CBIWIaga| @E&?qyr@rmeﬁl@m)bmdﬂmn@ah%?%fev&h%@dw fsgugiop @f sequence
GYTFTSRYI HoaREMet Yo B@R@ct&oﬁ’f@éﬂe&ﬁeﬁt thﬁl%ré’éﬁk@&nﬁ%leﬂa ﬁ%ﬁ‘éﬁ‘aﬂﬁe

W YPVTGADTYYX7EX8FKG S %) , Wherein X7 is or and X8 is K
or P; and ®dpbpR3 c@@ﬁpwheg@g th@hmhpmomrlwsﬁmmgtl@mxmf $EED 1 D

NG 91), whehei h g nonocl onal
anti bodi es, or%élﬁ??ég%ﬁ\yybgﬁ%glCr?alpﬁ?egér?ear?%@pt (gérrla o‘%fcegﬂ églﬁﬁgfs) E'uman c- Met,
whi ch borrpn sednylpnheef the fhiegovtzanonoclony laanldica o Mylg@lebmdm fiagmentegi ons

(LCDRs) a C ri t s (HCDRs),
whereth o e eI SRR IR BHRD %g%ﬁ%&%@g@g@%&éﬁ%{ﬁ?( SEQ I D
NO 88) ; \/\/riedwbmﬂexeumsr@lm R, LCDR2 corrpri ses the amino acid sequence
STSNLAS (SEQ I NO 54 S am n ac d . sequenc
XAX5YX6GYPLT (%’:‘éﬁ%‘)% goé‘jgomxﬁhnéorrgeéfn iﬁ‘n?bs‘)%}es §r ANHERRBINIRE BIFNRE g 6 i s
S or R 1ChédIRthichbjpdi thea-chhie ofihumam @Medatsﬂq;tmnﬂez tﬁ‘éféléﬁiE[éWMé & BEQ |1 D

NO. 65) o] i.ses o acid se uence RVNPX10RX TTYNQ(FEG
(SEQ 18 Narasyh Rerisne belh ofh RRaf b i SEl SRR dRa SES T ¢ & or S
and HCDR3 XOiIRkh® & Bealv i ehaimhdvingahié sinegeypogee sKAENKISHEY NOEQ, bviNEh 93) ,

wher ei n X s, Tor A_and X14 is or.l. 15Any aone of the foregoing
monocl onal ’édﬁtﬂi‘eo‘bﬂl’i‘aé“sOf IE‘P‘a%ﬁTM%}éhs“g\étWH}aHﬁ thersaiapytoge as an antibody

comprising a light chain having the amino acid sequence shown in SEQ ID NO:29 and a
heavy chain having the amino sequence shown in SEQ ID NO:41.

25 Any one of the foregoing monoclonal antibodies or antigen-binding fragments
thereof, excluding those comprising a light chain having the amino acid sequence shown
in SEQ ID NO:26 and a heavy chain having the amino sequence shown in SEQ ID

NO:38, wherein the epitope comprises one or more amino acid residues within

144HVFPHNHTADIQS 56 (SEQ ID NO: 82) inclusive.



t hereof, that binds human c-Met, which conprises three light chain
conplenentarity determ ning regions (LCDRs) and three heavy chain

conpl emrenwvanrntyosekester m ni ng regi ons (HCDRs), and PCT/US2009x¥88EI N sai d
three LCDRs and said three HCDRs are selected fromthe group 20consi sting
of : 1D NG 49); NG 50); 25 NO51); NO :59); a) LCDRL conprising the

am no aci d sequence SVSSSI SSTNLH (SEQ LCDR2 conprising the am no acid
sequence GISYLAS (SEQ I D LCDR3 conprising the am no acid sequence QQASSYPYS
(SEQ | D HCDR1 L S - Al i [ é ID HCDR2
conpri sing the(Ag1 i %%82@?5&%%6 eng%dg% 03\?@%%#%%‘?’@%%E @%@B&ﬂ%&%@m 60); and
HCDR3 conpipitspenfgrthdi@om@piiseo odcirdng e spumn @eid @EEAEYYithiSEQDITY YND 6dl0SEQ WO

2010/ 059654PCT/ US2009/ 064881 9 b) LCDR1l conprising the am no acid seguence
SVSSS| SSTNPHNQSEQFIBSIKG, 49) ; LCDR2 conprising the amino acid sequence
GTSYLAS (SEQ | DApNRePhe thickEiSe SRRl SoMdtiiMbiRThNRagdtchel, SRALIGMAKE QANESYPYS
(SEQ I D NO 51); HCDR1 conprising the am no acid sequence GYTFTSRYIH (SEQ I D
NO 59)5 1pHaRRRrtwepmpricy gna drencaerimuo acid desshigueiicie JAFNVGEFYYPEKFKG ( SEQ
| D NO 62) ;.. Al .HQDRS conprising the am no aci d sequence GYGAFFY (SEQ I D

NO 63) ; C)Nﬁggk’fc ¢84pri sing the anino acid sequence SVSSSI SSTNLH ( SEQ 151 D
NG 49); LCDR2 qoWnt 5f e fdré@irgbntiodis iof asgutemhdi g EREMERS WISEQ h® NO 52) ;

LCDR3 conprising the am no acid sequence QAASSYPYS (SEQ | D NG 51);
epitope further comprises one or more amino acid residues within 20KETKDGFMyy7

(SEQ ID NO:84) inclusive.

10 Any one of the foregoing antibodies or antigen-binding fragments thereof,
wherein the antibody binds within an amino acid sequence selected from the group

consisting of:
a) 121VVDTYYDDQL,3y (SEQ ID NO:77),
b) 131ISCGSVNRGTCQRHVFPHNHTADIQS 56 (SEQ ID NO:78),
15 ¢) 179ALGAKVLSSVKDRFINF 95 (SEQ ID NO:79), and
d) 216VRRLKETKDGFM»,7 (SEQ ID NO:80),
inclusive.
Any one of the foregoing antibodies or antigen-binding fragments thereof,

wherein the antibody binds within an amino acid sequence selected from the group

20 consisting of:
a) 123DTYYDD2; (SEQ ID NO:81),
b) 144HVFPHNHTADIQS s (SEQ ID NO: 82),
¢) 192FINF 95 (SEQ ID NO:83), and
d) 20KETKDGFM,y7 (SEQ ID NO:84),

25 inclusive.
Any one of the foregoing monoclonal antibodies or antigen-binding fragments

thereof which bind to an amino acid sequence within the epitope characterized by
121VVDTYYDDQL 30 (SEQ ID NO:77), 131 ISCGSVNRGTCQRHVFPHNHTADIQS 56
(SEQ ID NO:78), 179ALGAKVLSSVKDRFINF 95 (SEQ ID NO:79), and

30 2 sVRRLKETKDGFMj,7 (SEQ ID NO:80), inclusive.



20HCDR1 conprising the am no acid sequence GYTFTSRYIH (SEQ I D NO :59);
HCDR2 conprising the am no acid sequence W YPVTGDTYYREPFKG (SEQ | D NO 64),
and HCDR3woanmwissisng t he am no aci d sequence GYGAFYY ( SEQTiuS2@8/M6xs61) ; | D
NO 53); 30 NO 54); NO55); d) LCDR1L conprising the am no acid sequence
SVSSSVSSI YLH (SEQ LCDR2 conprising the am no aci d sequence STSNLAS (SEQ I D
LCDR3 conprising the amno acid sequence | QrSGYPLT (SEQ ID 10 HCDR1
conprising the am no acid sequence GYTFTDYYMH (SEQ | D NO 65);
HCDR2 conpri si t ) o : %P%MN%Y ¢ | D NG 66),
and 5HCDR3 corrprl\gllysoilﬂﬁaﬁghgg %‘%ﬁl o} %@lg ﬁgggtﬁ@%gg T %Y%E%%a%&%% 67); 1D
NO 53); 10h¢ixf5diich INGI to56 pminbSicid SuMe8s) witlkih the@PRipecbapetesieddyt he ani no aci d
sequence SV. YL _ LS.t i i.d sequence STSNLAS
(SEQ | D LCF@%%W &%@%@%ﬁ%ﬂ Q%B@%@a@@%@%ﬁi’sm | D HCDRL
conpri sing t am 6. n QAN § . HCDR2
conpri si nglg?tFlljﬁ‘]gFlaggrgstnt(g2 %];\I %Z%ﬂgﬁzggE%ﬁgﬁ%@ﬂ?\E/@F %8? )S}I%%u?l\l_])e'NQ 68); and
HCDR3 conpri si rgytone ofitht fudegairigthnsbgilica ne entARMbDRMingSagnkils Mexe68) ; and 20 f)
LCDR1 conprising the am no acid sequence SVSSSVRSI YLH (SEQ LCDR2 conpri si ng
the ani no &N Bsgnhndy brsiithia ap 3peq asid sepyRac iy FEGRC Y Het @i no aci d
sequencewgggg%% g@ﬁ.@ugpe‘HCDRl conprising the am no acid sequence

EQ

GYTFTDYY!
Any one of the foregoing monoclonal antibodies or antigen-binding fragments

thereof, excluding those comprising a light chain having the amino acid sequence shown
10 in SEQ ID NO:29 and a heavy chain having the amino sequence shown in SEQ ID
NO:41, wherein the epitope comprises one or more amino acid residues within
95CFPCQDCSSKA 95 (SEQ ID NO: 86) inclusive.
Any one of the foregoing monoclonal antibodies, or antigen-binding fragments
thereof, that binds human c-Met, which comprises three light chain complementarity
15  determining regions (LCDRs) and three heavy chain complementarity determining
regions (HCDRs),
wherein said three LCDRs and said three HCDRs are selected from the group
consisting of:
a) LCDRI comprising the amino acid sequence SVSSSISSTNLH (SEQ
20 1D NO:49);
LCDR2 comprising the amino acid sequence GTSX;LX,S (SEQ ID
NO:87), wherein X;is Y or R, and X, is A or R;
LCDR3 comprising the amino acid sequence QQWSSYPYS (SEQ ID
NO:51);
25 HCDRI1 comprising the amino acid sequence GYTFTSRYIH (SEQ ID
NO:59);
HCDR2 comprising the amino acid sequence
WIYPVTGDTYY X;EXsFKG (SEQ ID NO:90), wherein X7 is N, I, or R, and Xy is K or
P; and
30 HCDR3 comprising the amino acid sequence GYGAFXoY (SEQ ID
NO:91), wherein Xgis Y or F; and



HCDR2 conprising the am no acid sequence 30 RVNPYRGSTTYNCQKFEG (SEQ I D

NG 70); and HCDR3 conprising the amno acid sequence ANILDY (SEQ ID NO 71);
and 11 WO 2010/059654 wher ei n sai d nonocl onal anti body @cTarstéogemssi ndi ng
fragnent thereof binds an epitope within the a-chain of said human c- Met
and induces internalization of cell surface human c-Met. Any one of the

f or egoi ng nonocl onal anti bodi es or antj gen-binding fragnents 5 thereof
conprising three light chain conplenentarity determ ning regions (LCDRs)

and three heavy Chatéj‘sLal 'tﬁ{ﬁ;gﬂs‘ %itﬁeyanﬁﬁ&é’c'idgegﬁéﬁgeﬁ QéWﬁﬁW@'@ﬁQ wherein

said three LCDRs and said are selected fromthe group
consi st i ngDIFO:88), whepRIXciodpr Rsi ng t he ami no acid sequence SVSSSI SSTNLH

SEQ I D NO 49); 10 NG ' o j . : i si th
grri (r?o acid sez]uence G1L g%%owgang@gf@%a%%g rlng(?%lESI%]%@ﬁsn%ﬁ%ﬁ);i:ishng ©

sequence QWBEYPYS (SEQ | D HCDR1 conprising the am no acid sequence
GYTFTSRYIH (SEQ I D

.. HCDR2 conprisin ! i.d sequence
W YPVTGDTYYNEKFKG ( SEQTHN NGB} e g ey %f%% Sk REQaci d
sequence GPGIGRY), (MEERIN X INOCb6Q) X5 iRQ orb), ahdCRRE S@Rari sing the am no acid
sequence SVSSSI SSTNLH LCDR2. conpri.sing the am i ce GISYLAS
(SEQ | D LCDR3 conpri si MRS ¢ canan%%%eﬁwcb@@@@@f@%%%ﬁ D HCDR1
conpri si ngpthe:6ayi no aci d sequence GYTFTSRYIH (SEQ I D HCDR2 conprising the
am no aci d sequence 30 W YPVTGDTYYI EKFKG &§ Q I D NO 62); and HCDR3
conprising the anino AETRSEBKES iRy I(EE@EE?QCE) NO 63); 12 c) LCDRL
conpr i g NRVNEXARKNK, ATYNGIELRRE (S BY NS 5STNk:dh KRN 32 W, A4R)G orlfCDR2

conpri si ngan'glk)lie12 g% 0nros;(é}r(lzci1 d sequence GISRLRS (SEQ I D 5NO 52); NO 51);
HCDR3 comprising the amino acid sequence X;3NX4LDY (SEQ ID
NO:93), wherein X3 is T or A, and X4 is W or [;
wherein said monoclonal antibody or antigen-binding fragment thereof
15  binds an epitope within the a-chain of said human c-Met and induces internalization of
cell surface human c-Met.

Any one of the foregoing monoclonal antibodies, or antigen-binding fragments
thereof, that binds human c-Met, which comprises three light chain complementarity
determining regions (LCDRs) and three heavy chain complementarity determining

20 regions (HCDRs), wherein the antibody comprises three light chain complementarity
determining regions (LCDRs) and three heavy chain complementarity determining
regions (HCDRSs), wherein

LCDRI1 comprises the amino acid sequence SVSSSISSTNLH (SEQ 1D NO:49);
LCDR2 comprises the amino acid sequence GTSX;LX,S (SEQ ID NO:87), wherein
25 X118 Y orR, and X;is A or R;
LCDR3 comprises the amino acid sequence QQWSSYPYS (SEQ ID NO:51);
HCDRI1 comprises the amino acid sequence GYTFTSRYIH (SEQ ID NO:59);
HCDR2 comprises the amino acid sequence WIYPVTGDTYYX,EXsFKG (SEQ ID
NO:90), wherein X7 is N, I, or R, and X5 is K or P; and

30 HCDR3 comprises the amino acid sequence GYGAFXoY (SEQ ID NO:91), wherein
Xois Y or F.



HCDR1 conprising the am no acid sequence GYTFTSRYIH (SEQ I D NO :59);
10HCDR2 conprising the am no acid sequence W YPVTGDTYYREPFKG (SEQ I D

NO 64); amo 2pODRISeonpri sing the am no aci d sequence GYBAFN82¢03M6ISBD

NG 61). Any one of the foregoing nonocl onal antibodi es or anti gen-binding
fragnents 15 thereof conprising three light chain conplenentarity

determ ning regions (LCDRs) and three heavy chain conplenentarity

determ ning regions (HCDRs), wherein said three LCDRs and said three HCDRs

are selected fr q i St.i 1 _g{g@{' he am no
aci d sequence §&?§%€§%@%%%OS%Q (:)I%Eflelﬂoggggﬁzw%ldé%%ggbnpr |glsf|§alr$gg ? e am no
aci d sequehgeofSIgNILNS hpSEQC MRt NG ISYJomprisGDRIe bghhshdis cemgplethentarity no aci d
sequence | T . : . i.Si.ng: 1. acid
sequence CE@IYe ﬁ%ﬁl?égbbgg%ﬁ%%g%%éﬁ&%@%ﬁ%%%t%g&?@@% no acid
sequence RVNPNRGGDRYNQKIEEG ( SEQ | D NGO 66) ; and HCDR3 conpri sing the am no
acid sequ TNW.DY ((SEQ 1 D NG 67).; ; )oor.D LCDR2
conpri si nSL e1 %Onr%lpr{lgesat(}?? %" ?8&%@3%%86]??%%{@&%%%%%%@08%ri sing the
am no aci dvisedunaes QRYSGYPLT (SEQ I D HCDR1 conpri sing the am no acid
sequence YYMH (SEQ 1D NO 65) ; 95))52 conprising the
am no aci %WIS%}EFW@?%W%@S(@%ﬁ%S&@IQﬁB‘ d HCDR3 conpri si ng
tEe am no Larqplg3 SEapRBCHEe AMABS SS@Md(é&ﬁQ}de(&él{%YN%‘ﬁﬁoﬂT (?E@I%D@Rkvmﬁ)ri Si nﬁ
the am no acid sequence SVSSSVRSI YLH (SEQ I D NO 57); L conprising the
am no aci &iﬁé&%ﬁg}éﬁ IS%SQKIIYAQH({S%E@SI%R%NQ 54); NQO 58); HCDRL conprising the
am no ACi HEBRYeNEF e thE MMM d(s&ffhce GYTFTDYYMH (SEQ ID NO:65);

HCDR?2 comprises the amino acid sequence RVNPX;(RX; X, TTYNQKFEG (SEQ ID
NO:92), wherein X9 is N or Y, Xj; is G or R, and Xy, is G or S; and

HCDR3 comprises the amino acid sequence X;3NX4,L.DY (SEQ ID NO:93), wherein X3
isTor A, and Xy4is W or .

15 Any one of the foregoing monoclonal antibodies, or antigen-binding fragments
thereof, that binds human c-Met, which comprises three light chain complementarity
determining regions (LCDRs) and three heavy chain complementarity determining
regions (HCDRs), and

wherein said three LCDRs and said three HCDRs are selected from the group

20 consisting of:

a) LCDRI comprising the amino acid sequence SVSSSISSTNLH (SEQ

1D NO:49);
LCDR2 comprising the amino acid sequence GTSYLAS (SEQ ID
NO:50);
25 LCDR3 comprising the amino acid sequence QQWSSYPYS (SEQ ID
NO:51);
HCDRI1 comprising the amino acid sequence GYTFTSRYIH (SEQ ID
NO:59);

HCDR2 comprising the amino acid sequence
30 WIYPVTGDTYYNEKFKG (SEQ ID NO:60); and
HCDR3 comprising the amino acid sequence GYGAFYY (SEQ ID
NO:61);



| D NO 65); 20HCDR2 conprising the am no acid sequence RVNPYRGSTTYNQKFEG
(SEQ I D NO 70); and HCDR3 conprising the am no acid sequence AN LDY (SEQ I D
NO 71). WO 2010/05%6%¢ one of the foregoing nonocl onal ant iPb®diSe®9/06881

anti gen-binding fragnents thereof conprising three light chain
conplenmentarity determ ning regions (LCDRs) and 25 three heavy chain
conplenentarity determ ning regions (HCDRs), wherein: LCDR1 conpri sing
the am no acid sequence SVSSSVSSI YLH ('SEQ | D NGO 53); LCDR2 conprising the
am no acid sequence STSNLAS (SEQ I D NO 54); 30LCDR3 conprising the
am no aci d sequence | QYSGYPLT (SEQ I D NQG 55) ; 14 HCDR1 conpri sing
the ami no acid sequbhde€CIEMTEORDY¥iVE teSED BiNEQY8S)e SVSSSISSTNLH (SEQ - HCDR2
conpri si ngf)h§.48M no aci d sequence RVNPNRGGTTYNQKFEG (SEQ I D NO 66); and
5HCDR3 conpri sing the am no aci d sequence TNWL.DY (SEQ I D NO 67); Any
one of the foregoi ng MSHRA e@nglisiaptlichodiesid eruant GHEHLASKIEQJDT r agnent s

t her eof5 C%%hii ng three |ight chain conplenentarity determ ning regions
(LCDRs)” and”t'hree heavy chain conplenentarity determ ning regi ons (HCDRs),
wherein: 10LCDR1 conpriCiss3 ddngpriaing fe aadhdacsegyasmee QQVESSVSS (SEK IOSEQ | D
NO 53); LCDRZ.conprises the am no acid sequence STSNLAS (SEQ I D NO 54);
LCDR3 conﬁ%%& the am no aci d sequence QVYSGYPLT (SEQ I D 15NO 56); HCDRL
conprises the am no aciCHBEIHREgGET TR GO TNOSAF)H ($1CPR2
conprises the amno acid sequence RVNPNRRGTTYNCQKFEG (SEQ I D NG 68); and
20HCDR3 c&ﬂ‘ais%es the am no acid sequence ANWDY (SEQ I D NG 69). Any one of
t he foregoi ng nonocl onatDRNEIRHINGShe Dfindidid §Q0cRE Ndi ng fragnments ther eof ,
conprising a lL\i/'{?\ﬁht chain variable region (LCVR) and a heavy chain variable

region (H JVIRRI EIVIEISEEE (BRWID MUOBare! HOVR, respectively, conpri se

am no acid 258equence${@§ﬂ<§@&neﬁisfn%%£ﬁ1§o P WRuGRP SV ATy gJEQﬁ) SEQ I D
NG 94 and SEQ I D NO 96; and b) SEQ I D NO 95 and SEQ | D NO 97,

wher ei n sdi@:%8bnocl onal anti body or antigen-binding fragment thereof binds
an epitope withint eL@ﬁ?,agolﬁl finS AR G {1 £
internalization of g)o cel surp?alggaﬁurran C- N%ﬂ%%%gog%%gg?ﬁt ﬁe(s?%r egoi ng
monocl BnalIDANPi4Bbdi es, or anti gen-binding fragnents thereof conprising a

light chain variable neon. {iHViR ufithif REAuGBRERSKPRS REG D

NO:52);
LCDR3 comprising the amino acid sequence QQWSSYPYS (SEQ ID
NO:51);
20 HCDRI1 comprising the amino acid sequence GYTFTSRYIH (SEQ ID
NO:59);

HCDR2 comprising the amino acid sequence
WIYPVTGDTYYREPFKG (SEQ ID NO:64), and
HCDR3 comprising the amino acid sequence GYGAFYY (SEQ ID

25  NO:61);
d) LCDRI1 comprising the amino acid sequence SVSSSVSSIYLH (SEQ
ID NO:53);
LCDR2 comprising the amino acid sequence STSNLAS (SEQ ID
30  NO:54);

LCDR3 comprising the amino acid sequence IQYSGYPLT (SEQ ID
NO:55);



15 region (HCVR), wherein said LCVR conprises SEQ ID NO 94 and said HCVR
conpri ses SEQ I D NO 96. Any one of the foregoing nonocl onal

ant i bodi e’ 20r0/@pdsHgen- bi ndi ng fragnments thereof conpri Cmgisaodiogtssl chai n
vari able region (LCVR) and a heavy chain variable 5 region (HCVR), wherein
said LCVR conprises SEQ I D NO 95 and said HCVR conprises SEQ | D NG 97.

Any one of the foregoing nonoclonal antibodies or antigen-binding fragnents
t hereof, wherein said LCVR and said HCVR conpri se am no acid sequences
which are selected fr NShiSs L& : HEYRN I D NO 1
and HCVR i s SEQ I D Nogfl%l?lbﬁﬁ&{%é/%giqs SE%; %‘%‘gsﬁgp%ncégﬁﬁm\m |%ﬁé§%&I D NO 14
c) LCVR i SIDSEQOPD NO. 3 and HCVR is SEQ ID NO 15; d) LCVRis SEQ ID NO 4 and
HCVR is SEQ I D NG 16; [.S: - CVRis SEQID NO 17; and
15f) LCVR is SEQ I D NO %ﬁ%@%ﬁ@ﬁgﬁg%iﬁ§§%gﬁﬁﬁ%§y Any one of the foregoing
nmonocl onal RENPNROGITEY NQKIENT (JEhHbNodingnflr agnent s t her eof, wherein said
LCVR a said HCVR, r ivel oNpr.i Se.am no aci sel ected
fron1tﬁg group consis?ﬁﬁgﬁé?ym%¥h§gﬁgﬁwgo %Tﬁﬁfﬁngﬁggﬁ%@Q%?s SEQ I D

NO 13; 20yO016Q¢YR is SEQ ID NO 2 and HCVR is SEQ ID NO 14; and c) LCVR is
SEQ ID NO3 and HCVR is SEQ I D NO 15. Any one of the foregoing nonocl onal
anti bodi es or antigen-binding fragnents thereof, wherein said LCVR and said
HCVR, respectively, ¢caUDR IS@&npising tikGinthSaiULfGase SERSIVSIIYLHQBEQhe group
consisting of; 25a) LCVRis SEQID NO 4 and HCVR is SEQ ID NO 16; b) LCVR
is SEQ I D'NA'8%ahd HCVR is SEQ ID NO. 17; and c¢) LCVRis SEQ ID NO 6 and
HCVR i g SEQ I D NO 18. [AMRDMhpPikink iR dih AR/ RGudRBAITS0N&S (BTG itpodi es or

anti gen-bi nding fragnments thereof, wherein said LCVR conprises the am no
aci d sequeh@@fgﬁ SEQ ID NO 4 and 30 said HCVR conprises the anino acid
sequence of SEQ I D NOLAHR3 cobfrising the oo RRLscRfientOOVIGBRAQTGEITMOC! Onal
anti bodi es or antigen-binding fragnents thereof, wherein said LCVR
conpri ses XP&6kHni no aci d sequence of SEQ ID NO 5 and sai d HCVR conpri ses
the ami no acid sequen - : it f or egoi ng
nonocl onal antibodiesqaﬂg$gﬁﬁgggﬁgN§%P% %a§d%%m%$f§§§ngﬁ?@gﬁégggain and a
heavy Bhail® MA@&bkin the |ight chain and the heavy chain conprise anino acid
sequences which are s e jsting of:

a) light chain is SEQ @%&fg{rg{ﬁé&%&gg%&%ﬁ%?eﬁnﬁ{ggSEQ ID NO. 37; b) |ight
chai n i s SEQNPERRIGIZENANFH{@EBBQ BhEOm8);sin$EQ | D NO: 38; C)

light chainis SEQID and. heavy chain.is SEQ : d) Iight
chain s SEQ 1D NG 28 'Rihenty s R B i SR hoy DRy TGP Lnai 1 i s
SEQ | D NOMO:6andnheavy chain is SEQ ID NO 41; and f) light chain is SEQID
NO 30 gnd heavy chain is SEQ I D NO 42. Any one of the foregoi ng nonocl onal

anti bodl es wherein said anti body conpri ses a light chain and a heavy
chai n wherein the | hghicoriadompaiRig tHrenhitatyd ehainte SOSPEVBSIYLH (SEQ
ID NO:57);
LCDR2 comprising the amino acid sequence STSNLAS (SEQ ID
NO:54);
25 LCDR3 comprising the amino acid sequence QVYRGYPLT (SEQ ID
NO:58);
HCDRI1 comprising the amino acid sequence GYTFTDYYMH (SEQ
ID NO:65);

HCDR2 comprising the amino acid sequence
30 RVNPYRGSTTYNQKFEG (SEQ ID NO:70); and
HCDR3 comprising the amino acid sequence ANILDY (SEQ ID
NO:71); and



15am no acid sequences which are selected fromthe group consisting of a)
light chain is SEQ ID NO 25 and heavy chain is SEQ ID NG 37; b) light chain
is SEQ | Dviiondsaesd heavy chain is SEQ I D NO 38; and c) PCirgistoooiosdssl i s SEQ
| D NO 27 and heavy chain is SEQ I D NO 39. Any one of the

f oregoi ng nonocl onal anti bodi es wherein said anti body conprises 20 a |ight
chain and a heavy chain wherein the I|i ght chain and the heavy chain
conprise am no acid sequences which are sel ected fromthe group consi sting
of: a) light chain is b)
light chainis SEQID édggéd\@ ‘ﬁogao\%lddgﬂg@&%fgﬁ%%ﬂ bhﬁm%(%gﬁlfgltg% 40(} l'i ght
chain is SEQSIaDeN@pB(WI‘dmﬁhheahﬂ,m ohsidhhungan SEet|and NQuaR lnt%ﬂn‘a}tl@n@ of t he

f oregoi ng odi es wherein said light chain conprises the

am no aci a‘%gggrﬁ"lec%@l‘% g{?g ID NO 28 and said heavy chain conprises the
anmino aci d sequencec ofthSE@:gomg\ﬂ@modIOnal antibodies oAmyigembinding fiagménsy egoi ng

nonocl al ant hodi.es sai ht, ¢ ri ses o acid
Cotenan ohts iR s M55 Ehika R mplefihn R Al B R S8R LEBRRIIY. 20! Sci &
sequence ahreShEQvY Hld\l@borﬂﬂlementarlty détaymmngragtont tIeCIf)M)egmrag s@droed onal

anti bodi e rein i d | se ht chains and two heavy
chai ns, V\lfst[édlgl%% néiziﬁ'ﬁaﬂi‘riee ‘%e@f)t% rP@é e?ﬂ‘g’ ﬁngaP id 17 sequence of
SEQ I D NO 28 and eapmdmalvabniphﬁingtmmmﬁd sebschiacasypesI8ssTHLEEgEONCe of SEQ
| D NO 40. Any one of the foregoing nonocl onal antibodi es wherein
said anti 69&3110618?71)“ ses two light chains and two heavy chai ns, wherein each
l'ight ghain conpri ses [ABRBWUPRIsAE ki niSCAUERGENSE GPERLA Nés\@ 189 and each
heavy chain conprises the am no acid sequence of SEQ ID A
monocl onalN@rPFbody or antigen-binding fragment thereof that conpetes with
any of the foregoing g3 emmgltlgﬂelanﬁmtchpeh@ac%q@mm

fragnments thereof for binding to c- . Such conpeting nonocl onal anti body
or antigerN@idhding fragnent 10 thereof can bi nd to the sanme epi tope of
c-Met as any one of thg ey r g.gq é\é?ﬁmm@g 8 TRRYIGS s

anti gen-bi nding fragnments thereof In a pre erre enbo i ment, rmnocl onal
anti bolly o¥OahLi gen- bi ndi ng fragnent thereof conpetes with an ant i body

which conprises a lig J%Eéé/ erein the light chain
conprises the am no agil c}gsequ ngggg‘? ?Cﬁ)&]%&nenfghand t he heavy chain
conpr i ses WHePERGNGYANEKFKES 68QUENNO:@); 28Q | D NO 40. I n another preferred
enbodi nent, the nonocl 3 ant |r1t§%d eoarmlraon;tlél eeﬂub'cQ%h@Aﬁff“géE@% t her eof
conpet es with an antiBo y whi ah 3 ri8es A" T9IGRTC chal'n an eavy chain,
wher ei n t €Ol6ilght chai n conpri ses the am no acid sequence of SEQ ID NO 29
and t heavy chain conprises the am no acid sequence of SEQ ID NO 41.
20Any ©he of the foregoing nonoclonal antibodies or antigen-binding
fragments thereof, whilddDRNelgeBingelEtletihomti®iecqh@icalvBssmeTRLNESEQNd
phosphor yl a (g human c-Met in hepatocyte growth factor-independent tunor
cel | s_that Dy st9?tut|vely overexpress said human c-Met. In a preferred
enbodi ment, the nonocli@mR2 @ pn@ﬁgMaechtmﬁdﬁchcg@méﬁb@dlrsgLfAS@B@mlb t her eof

whi ch i nduces reduction of total human c-Met and phosphoryl at ed 25hurman
c-Met in H¥BaPbcyte growth factor-independent tunor cells that
constijsutively over expless &psisil MinfindRid scgQIRE DBRRS A IWPREEII N and a
heavy chain, wherein the l[ight chain conprises the amno acid sequence of
SEQ | D NON©g1knd the heavy chain conprises the amino acid sequence of SEQ
[DNO 40. In another yRigk eLislRIhd ROk LGB RIS ISR ARGEGREY Of

ant i gen-bi ndi ng fragment therngg md%ceég ?’edUCtI on of 2 (?ot al human
c- Met and ¥hd8phoryl ated human c- I\/tet |n hepat ocyte growt h
factor-independent tu C e over express said human
c-Met, conprises a li gﬁ?DﬁngﬁfV%ﬁg&% a%&élg%/%&%'%}é M&lcgwher ein the light chain
conpri¥es WhePEhGREYAERKIFISEbie@die NIB6Df aBEQ | D NO. 29 and the heavy chain
conprises the amno a uence of S%E%/ ne of the
f or egoi ng nonocl onal %C?D%f% {S0F ?he nlmgcﬁ%e%Cl%seﬁH?nﬁethyrGa‘%FrFeYrt %je)reof, whi ch
i nduces redogB);on of total hurran c Met and phosphoryl ated human c-Met 5in
hepat ocyte growt h factor-independent tunor cells that constitutively
phosphoryl ate said human c-Met. In a preferred enbodi nent, the nonocl onal
anti body or antigen-binding fragnent thereof which induces reduction of
total human c-Met and phosphoryl ated human c-Met in hepatocyte growh
factor-independent tunor cells that constitutively phosphorylate said hunman
c-Met, conprises a light chain and a heavy 10 chain, wherein the |ight
chain conprises the amno acid sequence of SEQ ID NO 28 and the heavy
chain conprises the am no acid sequence of SEQ ID NO 40. In another

pr ef erred enbodl ment, the rmnocl onal ant| body or ant| gen- b| nd| ng fragrrent

Y n Y v N 1




20i n hepatocyte growt h factor-independent tunor cells that are hepatocyte
grom h factor- responsive. Any one of the foregoi ng nonocl onal anti bodies
or anti gewokordiseg4f r agnment s t hereof, which preferenti alPCy/useend®cdssanan
c-Met extracellular domain conpared to hunman RON extracel |l ul ar domain or
human Pl exi nA2 extracel | ul ar domai n. 25Any one of the foregoing nonocl onal
anti bodi es or anti gen-bi ndi ng fragmentlz t hereof, which does not induce
sheddi ng of human c- Met extracellular ‘domain. In a preferred enbodi nent,

t he nmonocl onal anti body or antigen-binding fragnment thereof which does not
i nduce sheddi ng of human c-Met extracellular domain, conprises a |ight
chain and a heavy chailf;DRihesmwirining ithe aniighacidivgiance SHPSIIEBENLHESE® no aci d
sequence of 30 SEQ | DIH%O'%?)' and the heavy chain conprises the am no acid
sequence of SEQ I D NO . 1'"h anot her preferred enbodi nent, the nonocl onal
ant i body or anti gen- bil€dRcompagine tite antver @of seqinchGABRERBOGIEQ HAduce sheddi ng
of humasﬂ (:N(Iy%E‘extracel | ular domain, 19 conprises a |light chain and a
heavy chain;” V\herei n the Iight chain conprises the am no acid sequence of
SEQ ID NO 29 and t he It@RAycontpaising deraptinsasd dchecnadrQov sV I S@@@eimce of SEQ
I D NO 41. @gx,one of the foregoing nonocl onal anti bodi es or

anti gen- bi Wi b fragnments 5t hereof, which does not protect tunor cells
expressi ng human c- MetHEDRNM @GhipidngSRAMiNCacid fduaREe GYITISRYIS (SE@Q IR
preferred err_bgqli ment, the nonocl onal antibody or antigen-binding fragnment

t her eof wiM@R”Hoes not protect tunor cells expressing human c-Met from

st aur ogpori ne- i nduced HIYRE &hpfisine MPUMMiBESci@sdqu@Re chain and a heavy chain,
wherein the light chain conprises the am no acid sequence of SEQ I D NO 28
and the heWWYPEREPRY YREEERHr(SEQIDH&04k#b aci d sequence of SEQ ID NO 40.

I'n another preferred emioei frsinkiR MACHiPRALRPGYRIMY (sERiD gen- bi ndi ng
fragnment thereof which does not protect tunor cells expressing human c- Met
from st aurl8édri ne-i nduced apoptosis, conprises a |light chain and a heavy
chain, wherein 4o,k LORAL (ORI AHRIhAGH iR BFhMBREidins BduaARE _Of SEQ 1D
NO 29 and the%ga\l}y‘ gtﬁafn‘_gg?o ri Ses thetlam%rslo a_(:f%edﬂase_qltl}gncgﬁ%#i SEQ ID
15NO W1, thereof compyisingdiresflightehaiaoaglsmegtaryriotskomalg regionsibaDP&s) ayd

ant i gen- bi pdi r i.ch i nhi [ e . owt h

fact or - depanaa SAAEhTRAREER Loy ol BRCBRNCRAMORARHELS D1 on of
t unor cel [ICPRaindexidritigss HEDRa areselvettd framythaogreuppdonsibtgngfadr egoi ng nonocl onal
anti bodi es or antigen-bindi ng fra nts 20.t her eof i i,hhi bit.s bi ndi ng
of human hepat ocyt eagrLov@ﬁI %Ogncptrltsjlrn g'?%’ aﬁldrrlroaahm%:s-e%etn?e SVM&%&}(EO&](EE% t he

f oregoi ng nonocl onal antN®@6Bglh es or anti gen-binding fragnments thereof which

does t induce HG--Ii j ol ogi cal. agoni st acti vit] -1 1 ke bi ol ogi cal
agoni 2‘[)% activities i néll%g)dgi ‘Eompglrsm%g?ela PTG Sél’ﬂ'éetnf%#ﬁg%gg%ccg motility,
tunor cel INOf¥asi on, tubul ogenesis, angi ogenesis, and anti-apoptotic
effects. In a preferred, 25enbodi nent, the npnocl onal anti body or

ant i gen- bi ndi ng f r agmetPRHOMPEFINGHICARNIRLE KaYencs %@Gﬂ@ﬂ E%&I%i ol ogi cal
agoni st acyo¥ski;i es, conprises a light chain and a heavy chain, wherein the
| i ght chain conprises the am no acid sequence of SEQ ID NO 29 and the
heavy chai n conpri ses RHRbeampsisigithe aripeasideassncsBI TFHONGMHLSEQ20 A

phar megeutipodb.cg@nposi ti on, conprising any one of the foregoing nmonocl onal
ant i bodi es or antigen-binding fragnents thereof, and a pharmaceutically
acceptabl e carrier, dif(JiR? congrismgeharnang acihspduesise of the foregoi ng

nonocl onal i } I NoHAgfir agnment s 5t hereof for use in

t her apy. |%@§P}S$g§g??§%%%| rre§ Inl%)i,\l%ég’gir?gnocl onal antibody or

ant i gen- bi ndi ng fr agnéHiDRheanemisingdle apgro faid sdquengp Y NOGRRY i(SEQ 1A | i ght chain
and a heav}go,%g in, wherein the |ight chain conprises the amno acid
sequence of ! ID NO 28 and the heavy chain conprises the am no acid
sequent¥e of SEQ ID NO 40. In another preferred enbodi nent, the nonocl onal
anti body or antigen;binding fragnment thereof for 1 i y
conprises a |ight cPr)giLrﬁjaﬂr:ldc Q@ pﬁlelggflql ¢ elllilon",mc\{/\%3 ?eélf%g}/ﬁgﬁélsgﬁ“ﬂgﬁglan
conprises the am no adbDdNGégence of SEQ ID NO 29 and the heavy chain
conprises the am no acid sequence of SEQ ID NGO 41. Any one of the
f or egoi ng nonocl onal anti bodi es or antigen-binding fragnents thereof for
use in treating a cancer in a human. In a preferred enbodi nent, the
15nmonocl onal anti body or antigen-binding fragment thereof for use in
treating a cancer in a human conprises a |ight chain and a heavy chain,
wherein the |ight chain conprises the am no acid sequence of SEQ ID NO 28
and the heavy chain conprises the am no acid sequence of SEQ ID NGO 40. In
anot her preferred enbodi nent, the nonoclonal antibody or antigen-binding
fragnent thereof for use in treating a cancer in a human conprises a
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25agent. In a preferred enbodi nent, the nonocl onal antibody or
antigen-binding fragnent thereof for use in treating a cancer in a human in
conbi nat WO 20i0dso@not her t herapeutic conprises a |ight ebaius2emdessheavy
chain, wherein the light chain conprises the am no acid sequence of SEQ ID
NO. 28 and the heavy chain conprises the am no acid sequence of SEQ I D NO
40. I n another preferred enbodi nent, Itlgne nonocl onal anti body or

30anti gen-bi nding fragment thereof for“use in treating a cancer in a human
in combination wth agetiier LAR A FREPLL sESe STk sgﬂghj\ and a heavy
chain, wherein the Iight 2010 ﬁa]?% cc?rrprrlclpses etﬁe %?hrno aC|( equence of SEQ
I D NO. 29 aN@:%he heavy chain conprises the amno acid sequence of SEQ ID
NO. 41. A pharmaceuti I SJ VARG, f.ar egoi ng
nonocl onal ant i bog“:aeDsl?%r g?lllts .ﬁlggﬁ-ﬁ%‘?“%ﬁée %&gﬁént S t%rﬁe(gﬁ Q&%d a

phar maceutN@abl,y acceptable 5carrier, diluent, or excipient. Use of any one
of the foregoing nono AHR anti bodi es .or anti en-%b' pﬂlr r ts thereof
for the5 manuf act ur e o%a nie%olmcpe{%lﬁghef%r}m? arICeICE;§€‘i(1ﬁ(E;rlc"ea canc;brqmihr/{ﬁggﬁgnan.

A nmet hod abNXo@aji ng a cancer, conprising admnistering to a hunan pati ent
in need thereof an eff ive anount of .any.one of the foregoi ng nonocl onal
anti bodi es or 10anti gJWm%ISWéWP%XW?MWG Definitions A

ful | -1 engtlvEPNRRGAY YAR)KHE@)IES) B Natdshahlly is an i munogl obul in nol ecul e
conprising 2 heavy (H) _chains and 2 |ight ( chai ns_jnterconnected by

di sul fi de bonds. The '%?@%S%ﬁhe&&%{l‘? dL%PHH%ﬁEﬁ%"H%PX(%%@ﬂBdes a

vari abjee negicona.pd about 100-110 or 15nmore amino acids primarily

responsi bl e for antigen recognition via the conplenentarity determ ning
regions (CDRs) contained therein. The carboxy-term nal portion of each
chain defines a congfanty BRI 88mHsidFRhd dnfinb SR ORBERL & ViS85 VRETEGE OF
function. The CDRs are interspersed with regions that are nore conserved,
ternmed frdfBRIPKN@EGions ("FR'). Each light chain variable region (LCVR
and heavy chain 20 varicj£ Dlh[ﬁ)g]-isg HeHEYR) adiBsch QRS EENLAS E[QFD% and 4 FRs,
arranged from am no- term ncus to1 ar boxy-%ersr%ﬁnus ?n tﬁe ?so oW ng order:
FR1, OBR1,N@R2);, CDR2, FR3, CDR3, FR4. The 3 CDRs of the light chain are

referred to as " L@leaggg " ar vy chain
are referred to as "H , @glglww Q%ggmﬁlffa@%@?gt of the
resi dues WROSH).;f orm specific interactions with 25 the antigen. The
nunberi ng and positio 3‘1913 f CDR ami no .acid.residu it hi CVR and
HCVR regions are in ac%cor g?loéné)r{/sumtgﬁ THE W 1?5 H%nﬁﬁ%?éfg‘arwmg%?g
conventi onD MOghy; chains are classified as kappa or |anbda, and are

char ac}oeri zed by a parpg(i.s&gjaar constﬂ?nt I e%i.&)n as known in the art. Heavy
chai ns™are classified R g UM HIAS GBS, or epsilon, and define

t he i sot opevRPYRGSAMYNQEIEGRSEQIB NOgh); dngA, 19D, or 1gE, respectively. 1gG
anti bodi es can _be further. divided into subclasses, e.q., | 1, 1g&, 22
193, 1gGs. EaditHERRAMRERER e amHRo #< %&?%%WFQX&SEQQB%gﬁcul ar const ant
region with a ss@%uﬁa6ﬁhwrégomqmouranilfaﬁtiwcﬁes, Aonfuefbili@lEhdgmehide term
"nmonocl onal anti body" %Mab) as applied to the present antibody conpounds
refers to thereefitempatipe thestlishschagcopalynmepigriyleshniging regpyr (b DB bR

Si ncl ugh NGpref QEaveXRITRLGmpl &NV tEHK BEY @ik rddlRAK ATYORECwhQEinPhage clone, and
not the method by which it is produced. Mabs of the present invention
preferably exist in alléHplgenesisasdic ausacihicnadneg SHoMGEEbHISSB@pul at i on.
Conpl ete Mabs cont ahﬁlN@):ﬁavy chains and 2 |ight chains. "Antigen-binding
fragment s" of such nonoclonhal antibodies include, for exanple, Fab
fragments, Fab' fragnmdfiBR2 @fwbising teraagmeseidsequinagSESERAS (SHY D r agnent s, 10
and one- arﬁ@gé‘?nti bodi es conprising a |ight chain and a heavy chain.

Monocl onal anti’bodi es and anti gen-bi nding fragnents thereof of the present
i nventilon can be produd8R3 dompriema el agindacid eqombe KAYIGYRCh(RHQ@BE? es, phage
di spl ay teﬁa‘gg*ogi es, synthetic technologies, e.g., CDR-grafting, or
conbi nati ons”of such technol ogi es, or other technol ogies known in the art.
15" Ant i body conpounds” refers to Mabs and Fabs di scl osed herein. Additional



anti body compounds exhibiting simlar functional properties according to
the present invention can be generated by conventional nethods. For
exanpl e, wbDceloo&Essshe | rmuni zed with human c- Met or fragremus2adoes488f , t he
resulting antibodi es can be recovered and purified, and determ nation of
whet her they possess binding and functional 20 properties simlar to or the
sane as the anti body conpounds discloigd herein can be assessed by the

nmet hods di scl osed in Exanples 2-19, below. Antigen-binding fragnments can

al so be prepared by cqﬂggw i : Eﬁdﬁ@' nd
purifying anti bodi es an a%%l e%¥%?% |n%3?y§% a%?gtgﬁgﬁﬁel Eﬁg%g in the
art and cdP¥e:6bpund, for exanple, in Harlow and Lane (1988) Antibodies, A

Laborat ory Manual , Col i H?EQQ y Press, Cold Spring
Har bor, New YorKk, chaéﬁ%?@ig-%réﬁﬁt , ﬁ%@%P%%ﬁ%%EG9-314-2. The
phrase "hutaNPERGIGIGEMNQKEG (dI2NO:Goefapds t o nonocl onal anti bodi es and
anti gen- bi ndi ng fragngﬂg in addition t.o the antib fﬁ@? di scl osed
hereinq%hat have bindind§%%%“Wﬁﬁ%Fﬂ5Hh1“%%%p%¥??%%%§@%ordi%§3 0 the

i nvention ¥Omi7);ar to those 30 disclosed herein, and that have franmework

regions that are substantially human qr fully human surroundi ng CDRs

deri ved from a MEATRGHAR AHCTSIBYCops apikigiok ¢ A SATIEIS e or |
sequence” th@b@csmbasiagthr@Nightdhainlcdipwaicktafi§ic@RSininglrezidns (HIDRE) #@Qi neer ed
23 anti bodj es_ and ﬁgtigeq-binding fragment s enqﬁﬁgass d by the present

i nvent i on € PEAYE SRR e FRCTHEY AFtAmuRYS Beend (HHBRY: BRerfifanewor k regi ons 1
to 4 ig substantial | y TaiDHiWonmprikdsiMamihe Geid sdfieiceisvsany sofy1ith@mepssi bl e
conbi nati ons of individual substantially or fully human framework regions 1
to 4, is present. FH/N&3Mple, this includes nolecules in 5 which franmework
region 1 and framewor k dragi Qhplisesith@dmne héid EQUERR stsRASfkeaemor k region 3,
framework region 1, 2, and 3, etc., are substantially or fully human.
Substantially human f Neorks are those that have at |east about 80%
sequence identity to geomm i SEHUE referably,
the substantially hungh frangﬂ%$§2h§§€€$3§§F%@§?E§§§§% 85% a Ef 90%
about B5%NO¥S6about 99% sequence 10 identity to a known human gerniine
framewor k sequence. F H&ﬂ@- r identical to
a known human germi ngj[ C#I?%?re rﬁgsstgg%%ﬁéié&d% G%Q%%%Kﬁ%grs%%ne
sequences can be obt ailPeD:bFom | mMMunoCGeneTics (I MGT) via their website
http://ingt.cines.fr,ﬁgDﬁ£891¥p8Hngunog&8gglin Fact sBook by Mari e-Paul e
Lefranc and Gerard Lefranc, “ACAGEm ¢ IBPress* 1561, 1 SBN 012441351, For
exanpl e, germine |i gRVNIERRGTTENOKGEKS(SEQMDIEOS8);@nd ed from t he group
consisting of: All, Al7, Al9. 0, A27,.A30, LI L2, L5,
L15, L& L8, 012, 02, anla’éég? C%‘HH"“@Q%WF‘HE *}‘ibd:%‘i&}‘ie&ﬁeaﬁ“ﬁkx%%%%%%fﬂ)regi ons
can be selwofsed fromthe group consisting of: VH2-5, VH2-26, VH2-70,

VH3- 20, VH3-72, VH -4 H3-9, VH3-66, VH3-74, VH4-31, VH -18, VH -69,
VI-13-7, VH3- 1ﬁny\9p@9f6 t&@%j&?gwngsﬂ%fflowl@m'é@,dww-a@tegeniw@-l%ef,ragmqa@39, VH4- 59,
and VHS- Slthereof, compri@lﬁgamgmhia%ﬁﬁﬂe RBoh POOVRPaddh REE} dHaRNVatigblé hose

di scl osed herein exhibiting simlar functional properties according to the
present i iggat (FnYRanhpeingaiddrQY R andseihigC¥ Byisprectivhly: CoPRie apitoasis. I n one
appr oagh, &henBaLEBecRRh RRAYHUTRAURY EDRs are grafted into a human
framework that has a high sequence identity with the parent 25 anti body
conpound franmework. The P&@4iagd RERLY P96 adnew framewor k wil |

general ly be at |east ahguf 3Q¥osahdkeash @goeyt 85% at |east about 90% at
| east about 95% or at |east about 99%i dentical to the sequence of the
correspondi ng franewombeiam safempeackntl aahbddyedyntigonpoding. fragmentiberedse of
framewor k ilﬁ'c%‘éhggncf & Wit ttﬂ@Q-cﬁQQo%ﬁc{pﬁm%'c%%%ih%&s i@%ﬁanz&l of0 three
amino aci d ' residues can be changed. IS grarting nmay resu in a

r eductilon deH stifavd hmgaraé-Meni t y conpared to that of the parent antibody. If
this is the case, fhge bt aENoLk, GAM0S BACK UL Aled, b2, dhs parent framevork
at certain posf% ons %ase&g%ng%pe0| I'C criteria disclose Bf €en et al.
(1991) Pr abereMabimprifagdlighbchain USAbRAcB81 AZBR) aAddihtdvgrehdin vadiabieences
descri bi ng met hods useful in humani zi ng nouse anti bodi es include U S.

Pat ent Nos. 4,816, 397; 5,225,539, and 5,693, 761; conputer prograns ABMOD
and ENCAD as described in Levitt (1983) J. M. Biol. 168:595-620; and the
met hod of Wnter and co-workers (Jones et al. (1986) Nature 321:522-525;
5Ri echmann et al. (1988) Nature 332:323-327; and Verhoeyen et al. (1988)
Sci ence 239:1534- 1536. The identification of residues to consider for
back-mutati on can be carried out as follows. Wien an amno acid falls under
the follow ng category, the framework am no acid 10 of the human germli ne
sequence that is being used (the "acceptor framework”) is replaced by a
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25typi cal for human frameworks at that position. This back-nutation
criterion enables one to recover the activity of the parent antibody
conmpound.warnotdspesappr oach t o generati ng hunman engi neer @GTAISR00064885
exhibiting simlar functional properties to the antibody conpounds

di scl osed herein involves randomy nutating am no acids within the grafted
CDRs wi t hout changi ng the framework, ﬁgd 30screening the resultant

nol ecul es for binding affinity and other functional properties that are as
good as or.Bet hEFvR N AelHAIR XV BEnPARALESEQ IINDOS, CQNUPRS . S ngl e
nutationslggn‘gﬁgo ggmfntroghced&at @gb a%??o ac?dlpositlon Wi thin each
CDR, fol | owerikyp SER IBsNe96i ng t he effects of such nutations on binding
affinity and other i rties,. Si Ut at | ci ng

i mproved prope#gﬁéggggﬁggg&%%ﬁﬁﬁﬁg bb%%§g§§§§q%ﬁg%¥£2%¥®%$%%%%g%onbination
wi t h one ahotdfeompfiting mbght chaic varbpblatgion(l&fVRjcint abtaviylvbaih sarspéi ng

appr oaches_i.s Lble. After rafting, .can b ~ygytate specific
fFaenar k Fegr BREVR R BB Do i B g SR A gas i the
CDRs. Thi scomptibd@Qi@yNO®7descri bed in Wi et al. (1999) J. Ml. Biol.

294: 151-162. i.ng the teachin f the present i.nvention, a

cor son sk |1 ed A PREr Y Forckain b SR Tegien i GuizeTDBdge FURRE o r et ed
mut agenesi theredfOwBeHIS kill WO RedhidRGid AT \AS covhpridk BmiddeaciiGeqre@Se Mitich ai scl osed
CDR and fragpmgrk sequences and thereby generate further variable region
ami no aci ¢eSEGHERRRS Gar RRFSTIERh t he present sequences. Up to al

naturajg y occurringaancee iaskEdspaan 1ked Hotvrodgeedpatoasspeci fic
substitution site. The net hods di scl osed herein can then be used to screen

these additional vabl &6V& i 8§RJR NP ad BEVR s SRR ¢ i dentify sequences

havi ng the indicateg) pvwiiyrHUDNGH-99Rd HOVR RssQWaNOA5f urt her sequences
suitable for prepari human en%:neered anti bodi es and anti gen- bi nding

in

portions thereof indhg@ﬁﬁdaﬁE@I NG 4tapd HeVdsis SEQ IRNEALPon can be

identified. Preferap|ycvanl 8Roapneh.sURE LR § SPoWbNib71g frameworks is
r t

restricted to one, two, or ree positions wthin any one or nore of the 4
| i ght thain and/ or HebUYRahSEQ [P Nwewet RCVRgE BRQ [BiINEI®sed her ei n.
Preferably, am ' [ ' it D gﬁg_ﬂ - icted to
one, two, or tﬁgléﬁ%g§?§?%%%%§#%ﬂgﬁbﬁﬁ%ﬂgﬁg&g§rnnlélgéd?ﬁgaéﬁﬁﬁéht chain
and/ or heahgreadheaharciCBiRg LCERNids aitl iIFEFNSR ,o€sptdimelyacdnguise ethanged Wit hi n t hese

franemork{&e igg%egag CDR €p§scn%gsqia98ve are al so possi bl e. That
t he functioha prope#%les of= Y e °Gh Pﬁody conpounds generat ed by

i ntroduci ng the am apLa&¥iRds 8BQIIDIN@ iaodhHCHiRsis SEQD Mbase conform to t hose
exhi bited by 25t he L fi.c I es di 0S rein . can be confirnmed by
t he nmethods discIoséﬁigg%dﬁﬁgﬁIéjﬁhgﬁggh§g} 5%%ﬁgf¥§¢ﬁﬁ“%@itope" refers to
a specific arrangenentLCoR iaBEQADaND):dand HCARed SBQ 1D Wepsi de or protein to
whi ch an anti body or anpti body fr nt binds. Epitqopes often consist of a
chenical Iy att¥ 9;%6 %faberfé%omwﬁpﬂg\g@fnt%ﬂl&maégg@araﬁdela%g%ﬁw% aci ds or
sugar 30sigg@eawhdisin s@dd AVRVAISPRHAVIE, rbpe@r el EoRipHsORdnoatiguct ura
characteristics as well as specific charge characteristics. Epitopes can be
linear, i .8quenggivelpsiechifomithsclronp QoBsiingiohgl e sequence of amino acids, or

conforygmti onal 4) i cOR.is SAYIDWAG aRd REVRYs ELQUWNEG 6;MOr € 26 sequences of
am no acids in various reglons of the antlgen that may not necessarily be

conti guous. Thé®) EpVRIpEEQAPND:§sediHR¥Reis REQJR N@Adiagd of | consi st
essentially of, ' i [ nges disclosed in Exanple
3. Monocl onal 5%??353?§§Q3§}§%§Fg£§¢83%5?ﬁg%??ggégnts t her eof that
"conpet e" wi t h AByhee pbthe futgomedhgwrlosd dniadiss ar antigen-hinding flagmerits nd hunan
c-Met at sj - ' i.cal - - ' Wt A site(s) at
which the BresehrriEraBiRVARHLSR il Al R LARRY SOt 408, o

ant i gei¥- bisadi VR cagpeses thetahéroasfd scquenbeofi SN NDedg. f or exanpl e, via an
anti body conpetition assay. For exanple, a sanple of purified or partially
purified human c-Met can be bound to a solid support. Then, an antibody 10
conpound or antigen binding fragnent thereof of the present invention and a
nonocl onal anti body or antigen-binding fragnment thereof suspected of being
able to conpete with such invention anti body conpound are added. One of the
two nolecules is |abeled. If the |abel ed conpound and t he unl abel ed
conpound bind to separate and discrete sites on c-Met, the |abel ed conpound
will bind to the same | evel whether or not the suspected 15conpeting
conpound is present. However, if the sites of interaction are identical or
over |l appi ng, the unl abel ed conpound will conpete, and the anount of | abel ed
conpound bound to the antigen will be lowered. If the unlabel ed conmpound is
present in excess, very little, if any, |abeled conmpound will bind. For
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conpar ed. Vet her nonocl onal antibodi es or antigen-binding fragnments
thereof that conpete with anti body conpounds of the present invention in
such conpeEODI20icI9@EEsays 27 possess the sane or simlar PamaiS2@nabissi
properties of the present antibody conmpounds can be determ ned via the

met hods di scl osed in Exanples 2-19 herein. Mnocl onal antibodies or

anti gen-bi nding fragnents thereof thaﬁ bi nd substantially the sane

epi tope(s) of c-Met as the nonocl onal nti bodi es or anti gen- 5bi ndi ng
fragnent s’ di sclgseds BERE Fedh hoRSRiINRldI0d: MBI, SadE brafhoni L €(S) that
are overlappingqaﬁpﬁ fﬁe s?$3%§§‘at &%igﬁ ph@ brelentln% é@%%%s bi nd.

Met hods t Hhtredfaghdrein aaid LiCH&ntonfprisestthosmiod agrd pojobusn af SEQEP YA Seandor

ant i gen- bi ﬁﬁg, r e ' antially the same epitope
of c-Met ég%t e %9ﬁ%ﬁﬁﬁ%ﬁ%%P%%ﬁ%hgﬁgg%ggﬁggxgﬁPgﬁt?éen- bi ndi ng fragnents
di scl osed her eiAmyane ofmbt Forégomgmenociohd aatitiodes dvharcen sdelswtibdlgdomposes 10
exanple, in.P International Publigcat.ion, WO 00/64946. . \Whet her such

monocl onal* T (st BL G AR gditR 8 RE P TR EER R B PRk b na

subst ant i alnliiyo idiesegameccwiNE are péltdaeta) tharddpesasidingof:o0sed herei n possess
the same or simlar functjonal rties of the pre t . body conpounds
can be deternined v'f‘)aﬂgﬁéhadléfsh%g%ﬁgﬁggso@ggealvﬁ C%gfﬁﬁﬁ:gﬁ%ﬁ%giﬁerei n.

15"c- Met" or "humanbytipeichain &f SHG D NOaHyankl WOBRF cBailVRi SE@ED Wel:38; as
functionally active, nutated.forns thereof The structure of the c-Met is
depi cted schenati caP) yel<haifis %%Q?Nﬁ’l‘%?ran%ﬁﬁiyﬁ%%% E(_%p?y@éﬁ?ul ar Domai n
20SEMA o PSI - 4 | PF) 4igliMhninddEQ P NO:DOdaReY dHaidlis 58O IDSEMMY; Sema domai n
PSI: Plexin, Semaphorins, and Integrins domain |PT: 4 Innunoglobullns,

Pl exins, and Transcfi pehisiandet R laoiRiPhaddsam chiinanSkedB halredi on IMm
Juxt amembr ane domai Kt dhAASSEGPPRIAI30 and heavy chainliiSEQEDMGER C- Met  ECD
(SEQ I D NG 75), am no acids 1-24 conprise the signal 30 sequence. The

mat ure prot ei n AEgnast e fupgoms raerioglopd aphodiey Hhdersayraiddoiiaddy cempgiost s of
appr oxi mat,g i L Ra A din oL VRS 118k hhE N A HBID R borisrldet . and
contains t é%a-'gHg?h'?gﬁfnomggﬁ rengUéE 2%-307)'5ﬁ3 %ar? %%gthe 13-chain
(ami noldaciahinesidisegser@O8wHegyre selg@ed from the gTgvp cormisiing phhi bit" neans t he
ability to substant]j . [ . { i e: : Lrai n, slow,

i srupt. ol mi nato, JoicERan B R0 RS AR Ry B Rt aet s of

c- Met. The t b hglittch@ais ST 11§ DIO:26 and atdvyahaih s A M2MNO:I8; aedins

sl owi ng, interrupti rresti ol lin t OpRI duci ng, or
reversing the progrgg@?%ﬂm%ﬁmé%@@%f$§bzfn%h%%¥ﬁ%1%§$#%?%5$§§?; condi tion,
or di sease, butAng@asohtht fnemagsasnokpnilpuibodes avhteinahidehtibidyabmpriseof al

di -rel t ndi.t i L 1 I . . Acut t d
Chr oni 0 ot PELATa by FRBaVt o i i Ael B6 By ol P bEay or -

ant i gen- bigdhagrid seagereed whibieire odledtsl fashinthriggdupreatkiaingbhe onset of a synptom
di sorder, condition, or. diseas and is discontinued when the acute event

ends. In 10contrast? ig@HWﬁWP%EQQEBt ' 8@F§€?ﬂéﬁ?md%ﬁ%Q€P3ﬁT$5r di sease is

treated over a morebpnfghmamﬂsﬁdémlﬁm;mciheavy chainiSEG ePMO.8f f.agt i ve
anount” refers to the anount or_dose of an anti body conpound of the present

i nvention which, up®h lightfgrie iHPEGIP NQPGadsavyadrins SERAPNN4%0 a pati ent,
provi dgs the degjlgfof heaifRMe RnoPlEMaRGBARs whiRlARRUhE@aly ef fective
amounts 15 of thé present antibody conpounds can conprise an anount in the
range of fqommlaﬂ@élmarmnqa%dﬁqqgertceOgﬁa@tr}gzléohﬁ/%gSwéhew@mm%@@%A

t her apeuti : i r,@any i ndi vidual patient can be

determ nedtﬁﬁélrh%ﬁﬁg&gggﬂe%&ggrggeg?ﬁ/@d@? by nonitoring the effect of the
ant i body conpoumanent the iregomekrenoclond hntamdie Whersuyshaldghtehvlt i n t unor or
non- tunor.t] - - ' (N lysi bt ai ned by
These mor riosnos eerkhiRAg LEAKEES) 380 1BhSo, MBukalReRy hIEABASEN g

t her ap30 saht daino eptlisermkbna@mb 6ROIDATO:atit | body conpounds, whet her enpl oyed
alone or in corbinati,on. w:ld e ABRINS SRR RN GiAdRN Al
adni ni stered, and %59 SO EJURIRE OBH 2B LR AR SR RS SRPRY ned as
wel | . 1 n tthiogigieghaint el odicmg/ dhaias twherin ¢aelyiigh ohdanoh@iseodie himaw aoider t he
course of therapy so that the | owest anmpbunts of antibody conpounds used

al one or in 25conbination that exhibit satisfactory tunor reducing

ef fecti veness are adm ni stered, and



so that adm nistration of such conpounds is continued only so long as is
necessary to successfully treat the patient. The anti body conpounds
of the prweento/ispesenti on can be used as nedi canents in ROFAIS200046438 e,

adm nistered by a variety of routes. Mst preferably, such 30conpositions
are for parenteral adm nistration. Such pharnaceutical conpositions can be
prepared by nethods well known in the g See, e.g., Rem ngton: The

Sci ence and Practice of Pharmacy, 19th’e (1995), A Gennaro et al., Mack
Publ i shin i.pcl osed
PubL | S e, 1 P SOTBYhSRaIR0F AT & BPRLIACY FOIP U1 0500
The term 3EQ&DPKXé$ers to all neoplastrc cel | gromﬂh and proliferation,
whet her mal i gn i r r ells and
tissues. The t %I’r}l ogép%gtgﬁgog%pn?gqgon%lclonﬁ aﬁut?o%[%%%&éﬁl saﬂdanggcgﬁlﬁo Bﬁse ual 1y
excl usi ve ta® hlghtediaimemei two heavy chamél' h@leteer anh hglamhran toraprehed thaamenoausi refer

to or scribe t ondrtlon i is typically

char acter (SRR, B0 NE ot gr bR bl verr R bk A il B ancer s

i ncl ude, buﬂgﬁbﬂcnot Irnlted to, carcinomas, |ynphomas, blastonas,

sarconmas, and | eukem 1 - et . and. Cancer requl ateqd c- Met

Dot huays. can: bt PHASUEA Y0 SRR AR FepePUbTP PO R e Tgene

anpl i fi catdngnf ths pee¢dihCc-YROMLAG | @bE SEiBSIi@NS antfen/bigiadragepeRdeniof aut ocri ne

or paracrine nechani sns e nost freq en cause of cons ive c-Met

activati ontn oF rr"%%mrrer Lﬁ‘rﬁ&%oqlléeufl%&ﬂoé%‘i iﬂ“gt) o aé&%ﬁng’é%‘i Ia#r%enea

consequENGEeredf chik BNg & rhekdxﬁu”@nollswwbtais la@Pond dT thdBreabingeBoget0f gene

anpllflcatlon In addition fication of the MET %ene wi t h consequent
H

protein ox}é@@klﬁr@sagrﬂemheaﬁaa%ﬁnsbrnﬁﬁg.fv@nknth@e@t)%ép.a\p FrEd, cvadinisate n
reported iffe RoRdHINET an%od}mﬂng%hlb”&l‘id% ﬁdg%ﬁﬁherbMoH@bt@QwE@% £ﬂti%o@3ﬂd
oesophageal carcinonmas, non-snall-c I"un CL) carci nonas,

medul | obl ahighepmpriverrrdight dfaimmdsdsanchginay stnghedlghéﬂ)@m @@pesqse@s ar comas
and r habd i &ﬁﬁ% duci ng HGF.
El evat ed g%%g %@g S anerﬁﬁ?gg%gtgéﬁgﬁm%?g Qﬁmﬂgre 0 f@%agf?%%@ated W th
poor cld niscavenerrfcditkd NRat0.ilngiothte pretared aghedimsityibe diogedgr] aitivedeased
tunor net evel s of
HGFand o e risp oAt FRRleh ERGEABIHERL Bk bt Blgy WHE Pifsll Bk P20, " and
25 radi ot hdbpiapyd ahcavadhlam |vdmretlmthalhglnrchmh cbigprian the emiet acelpqessd dh, t he

c- Met pat at ed, throu netic aIternatl as c- Met
c_ et P2 Iy SRR B AL LS TSI OFISE bE L SLOR PSP ol RS, o
nmut ations #dre found in all |nd|vrduals W th mell-characterrzed hereditary

Cpor adfte” proc diighiel PGB pieciant af e sEudEEbuRERTBRE S0 pot enti

due to i norhea@fedhlkh mAsEs agluttwint of totdlmiuSay- Mna‘t aﬁdlp}@@plﬁa@ﬁﬁe&humm ®ebot h HGF
and c-NETﬁggnes resrdeh occu%f freﬂfentké and results

non- r andori! AERM ¥ S OH N StctariRcpendapituRonels f&r‘r C@P%““t VRYLEICEREH S onat i ¢

c- MET nut aunie-M&Y &n PRferred OmbalBMbMtf the thohstiefah@itibBUGAnG@NAREng | NCl udi ng
gastric, head and neck, liver, aovarian, non-snmall cell lung and thyroid

cancers, a&amsnt thersofjichipdusenisductign ofoib hypnan (Mstandphewherylatidl | ke PRCC,

wher e Ut afiinR$-NESn hopRioefk kyowi® Fafc{oﬂ%eﬁé?ld&rﬁ%udfdrré@l%ethg%ﬁénﬂmv&l ese
nmut ati ons are often | ocated in other glons of the receptor, for exanple,

the 5 j uxt@rEnpedrielddyman ﬁMqtywomase@@dﬁ tdaimendeiberyy chaie, vhorirthgene i s

of ten anpl ﬁgfh{ agnf &nﬁhﬁé@%ﬁe anlnhe/ &did s&l éHc@ of §@d)%% @8 1an(9ﬁ1%t}1521\87rchéuﬂng and
stomach cancers, is correlate di séase progression’in sone
patients. cvherlsqgelm dngng aad geanénsnef SE.@NBMQ 4t Inerho-phET el apvatlinegt, has  been
docunent e C: r

broast,  cart Rty BRa o QTR IR L E S DB ATED ) o
neck, ¥ drety] hunanerylet and ghosphapleted hymgeadV et w@patacryte g’awdr feetbi-c, prostate
and t hyr oi d Han egtrtlslfnor cells | lconstltutlveh an Ire(;(C aegscsiafglqlrl]l‘ﬁ’ian Q& O roN
rhabdonyosar@ synoVi al sarcong, W@ SPE SE YRR Y €1 OMPOgar conas, and
MFH fi br oslaghcdrxm anda htHeddlain) \@]m:remldmdrgl’redhaiﬂ@lém@fi@b’s oire aaniMeicidéseqnassi on has
al so been reported in hematol ogi cal malignancies such as acute nyel ogenous
| eukem a, adult T-cell |eukema, chronic nyeloid | eukem a, |ynphomas and
mul tiple nyeloma, as well as other tunors such as nel anoma, nesot heliong,
Wl nms' tunor, glioblastomta, and astrocytonmas (summarized in Liu et al.
(2008) Expert Opin. Investig. Drugs 17(7):997-1011). The c-Met anti bodies
20 of the present invention can inhibit both HG-- dependent and

HGF- i ndependent tunors. The followi ng non-limting exanples
illustrate various aspects of the present invention. In the exanpl es
bel ow, the hunanrzed IgGQ and IgGﬂ and nurrne IgG (also sonetrnes referred

. o  ~A - o o a T |



31 Exanple 1 c-Met Antibodies 5The am no acid sequences of the |ight
chain and heavy chain variable regions, the conplete |ight and heavy

chai ns, awo20tvsp@dpecti ve encodi ng nucl eoti de sequence®CofUSkéve/06438Eg0i ng,
of the present human engi neered anti bodies are |isted below in the section
entitled "Am no Acid and Nucl eoti de Sequences." The |ight chain and heavy
chain CDR am no aci d sequences are sh?gBRin Tables 1 and 2, respectively.
10 Table 1. Light Chain CDRs Anti body 1 CDR 2 CDR 3 D11-S17Y

SVSSSI SST | D NO 51
D11- 8B8 S\I\/H§§s 2gs%Ti dﬁ%d\%%@ho &hﬁ%@?@%ﬂ\% QJ(}lQ ég&ld g%iﬁgw%\ss%vs ( SEQ )
| D NO 51) M2141C27G3 SVSSSI SSTNLH ( SEQ | D NO 49) GTSRLRS (SEQ I D NO 52)
QRNBSYPYS ( SEQAIng? olt\llg')O?t%lg fo%éoin%qg&l%gl%ﬂaﬁ aﬁ%‘d‘f‘e@ GF antigen-binding fragments

thereof, which induces reduction of total human c-Met and phosphorylated human c-Met
5 in hepatocyte growth factor-independent tumor cells that constitutively phosphorylate
said human c-Met. In a preferred embodiment, the monoclonal antibody or antigen-
binding fragment thereof which induces reduction of total human c-Met and
phosphorylated human c-Met in hepatocyte growth factor-independent tumor cells that
constitutively phosphorylate said human c-Met, comprises a light chain and a heavy

10 chain, wherein the light chain comprises the amino acid sequence of SEQ ID NO: 28 and
the heavy chain comprises the amino acid sequence of SEQ ID NO: 40. In another
preferred embodiment, the monoclonal antibody or antigen-binding fragment thereof
which induces reduction of total human c-Met and phosphorylated human c-Met in
hepatocyte growth factor-independent tumor cells that constitutively phosphorylate said

15  human c-Met, comprises a light chain and a heavy chain, wherein the light chain
comprises the amino acid sequence of SEQ ID NO: 29 and the heavy chain comprises the
amino acid sequence of SEQ ID NO: 41.

Any one of the foregoing monoclonal antibodies or antigen-binding fragments
thereof, which induces reduction of total human c-Met and phosphorylated human c-Met

20  in hepatocyte growth factor-independent tumor cells that are hepatocyte growth factor-
responsive.

Any one of the foregoing monoclonal antibodies or antigen-binding fragments
thereof, which preferentially binds human c-Met extracellular domain compared to
human RON extracellular domain or human PlexinA2 extracellular domain.

25 Any one of the foregoing monoclonal antibodies or antigen-binding fragments
thereof, which does not induce shedding of human c-Met extracellular domain. In a
preferred embodiment, the monoclonal antibody or antigen-binding fragment thereof
which does not induce shedding of human c-Met extracellular domain, comprises a light
chain and a heavy chain, wherein the light chain comprises the amino acid sequence of

30  SEQ ID NO: 28 and the heavy chain comprises the amino acid sequence of SEQ ID NO:
40. In another preferred embodiment, the monoclonal antibody or antigen-binding

fragment thereof which does not induce shedding of human c-Met extracellular domain,



GTSX1LX2S (SEQ | D NO 87)
NO! 54)

C8-6 SVSSSVSSI YLH (SEQ I D NO 53) STSNLAS (SEQ I D
| QYSGYPLT (SEQ I D NGO 55) C8-H241 SVSSSVSSI YLH (SEQ | D NO 53) STSNLAS

(SEQ | D N©D243)0/0R6sSGYPLT (SEQ | D NO: 56) C8-co-16 SVSSSVREITNISEDWOSERS] D

NO 57) STSNLAS (SEQ I D NO 54) QVYRGYPLT (SEQ I D NO 58) C8 Consensus

Sequence SVSSSVX3SI YLH (SEQ | D NO 88) X4X5YX6GYPLT (SEQ | D NO 89)

or R and X2 is A or
R 15

S or

10

15

20

25

30

comprises a light chain and a heavy chain, wherein the light chain comprises the amino
acid sequence of SEQ ID NO: 29 and the heavy chain comprises the amino acid sequence
of SEQ ID NO: 41.

Any one of the foregoing monoclonal antibodies or antigen-binding fragments
thereof, which does not protect tumor cells expressing human c-Met from staurosporine-
induced apoptosis. In a preferred embodiment, the monoclonal antibody or antigen-
binding fragment thereof which does not protect tumor cells expressing human c-Met
from staurosporine-induced apoptosis, comprises a light chain and a heavy chain, wherein
the light chain comprises the amino acid sequence of SEQ ID NO: 28 and the heavy chain
comprises the amino acid sequence of SEQ ID NO: 40. In another preferred embodiment,
the monoclonal antibody or antigen-binding fragment thereof which does not protect
tumor cells expressing human c-Met from staurosporine-induced apoptosis, comprises a
light chain and a heavy chain, wherein the light chain comprises the amino acid sequence
of SEQ ID NO: 29 and the heavy chain comprises the amino acid sequence of SEQ ID
NO: 41.

Any one of the foregoing monoclonal antibodies or antigen-binding fragments
thereof, which inhibits hepatocyte growth factor-dependent and hepatocyte growth factor-
independent proliferation of tumor cells that express human c-Met.

Any one of the foregoing monoclonal antibodies or antigen-binding fragments
thereof, which inhibits binding of human hepatocyte growth factor to human c-Met.

Any one of the foregoing monoclonal antibodies or antigen-binding fragments
thereof which does not induce HGF-like biological agonist activities. HGF-like
biological agonist activities include tumor cell proliferation, tumor cell motility, tumor
cell invasion, tubulogenesis, angiogenesis, and anti-apoptotic effects. In a preferred
embodiment, the monoclonal antibody or antigen-binding fragment thereof which does
not induce HGF-like biological agonist activities, comprises a light chain and a heavy
chain, wherein the light chain comprises the amino acid sequence of SEQ ID NO: 29 and

the heavy chain comprises the amino acid sequence of SEQ ID NO: 41.

X1isY

R, X3 is S or R;13<4isl or Q X5 is Qor V, and X6 is



WO 2010/ 059654PCT/ US2009/ 064881 32 Table 2. Heavy Chain CDRs Anti body CDR 1
CDR 2 CDR 3 D11-S17Y GYTFTSRYIH (SEQ I D NO 59) W YPVTGDTYYNEKFKG (SEQ I D
NO 60) GWEORYM/IGSE® | D NO : 61) D11-8B8 GYTFTSRYI H ( SEQ PDTNS2&0)064881

W YPVTGDTYYI EKFKG (SEQ I D NO 62) GYGAFFY (SEQ ID NO :63) D11- C27G3
GYTFTSRYI H (SEQ I D NO 59) W YPVTGDTYYREPFKG (SEQ I D NO 64) GYGAFYY (SEQ I D
NG 61) DIl Consensus Seguence WYPVT%)TYYX?EXSFKG

A pharmaceutical composition, comprising any one of the foregoing monoclonal
antibodies or antigen-binding fragments thereof, and a pharmaceutically acceptable
carrier, diluent, or excipient.

Any one of the foregoing monoclonal antibodies or antigen-binding fragments

5 thereof for use in therapy. In a preferred embodiment, the monoclonal antibody or
antigen-binding fragment thereof for use in therapy comprises a light chain and a heavy
chain, wherein the light chain comprises the amino acid sequence of SEQ ID NO: 28 and
the heavy chain comprises the amino acid sequence of SEQ ID NO: 40. In another
preferred embodiment, the monoclonal antibody or antigen-binding fragment thereof for

10 use in therapy comprises a light chain and a heavy chain, wherein the light chain
comprises the amino acid sequence of SEQ ID NO: 29 and the heavy chain comprises the
amino acid sequence of SEQ ID NO: 41.

Any one of the foregoing monoclonal antibodies or antigen-binding fragments

thereof for use in treating a cancer in a human. In a preferred embodiment, the

15  monoclonal antibody or antigen-binding fragment thereof for use in treating a cancer in a
human comprises a light chain and a heavy chain, wherein the light chain comprises the
amino acid sequence of SEQ ID NO: 28 and the heavy chain comprises the amino acid
sequence of SEQ ID NO: 40. In another preferred embodiment, the monoclonal antibody
or antigen-binding fragment thereof for use in treating a cancer in a human comprises a

20  light chain and a heavy chain, wherein the light chain comprises the amino acid sequence
of SEQ ID NO: 29 and the heavy chain comprises the amino acid sequence of SEQ ID
NO: 41.

Any one of the foregoing monoclonal antibodies or antigen-binding fragments

thereof for use in treating a cancer in a human in combination with another therapeutic

25 agent. In a preferred embodiment, the monoclonal antibody or antigen-binding fragment
thereof for use in treating a cancer in a human in combination with another therapeutic
comprises a light chain and a heavy chain, wherein the light chain comprises the amino
acid sequence of SEQ ID NO: 28 and the heavy chain comprises the amino acid sequence
of SEQ ID NO: 40. In another preferred embodiment, the monoclonal antibody or

30  antigen-binding fragment thereof for use in treating a cancer in a human in combination

with another therapeutic comprises a light chain and a heavy chain, wherein the light



(SEQ I D NG 90) GYGAFX9Y (SEQ I D NO 91) C8-6 GYTFTDYYMH (SEQ I D NGO 65)
RVNPNRGGTTYNCQKFEG (SEQ I D NO 66) TNW.DY (SEQ I D NO :67) C8-H241 GYTFTDYYMH
(SEQ | D N©0&8)0/iRSPNRRGT TYNQKFEG (SEQ | D NO 68) ANW.DY @EEQSk@MN6ISSH9)
C8-co0-16 GYTFTDYYMH (SEQ I D NO 65) RVNPYRGSTTYNQKFEG (SEQ I D NO 70) AN LDY
(SEQ ID NO 71) C8 Consensus Sequence RVNPX10RX11X12TTYNQKFEG (SEQ ID

NG 92) Xi 3NXi 4LDY (SEQ I D NO :93) 21

chain comprises the amino acid sequence of SEQ ID NO: 29 and the heavy chain
comprises the amino acid sequence of SEQ ID NO: 41.
A pharmaceutical composition comprising any one of the foregoing monoclonal
antibodies or antigen-binding fragments thereof and a pharmaceutically acceptable
S carrier, diluent, or excipient.
Use of any one of the foregoing monoclonal antibodies or antigen-binding
fragments thereof for the manufacture of a medicament for treating a cancer in a human.
A method of treating a cancer, comprising administering to a human patient in
need thereof an effective amount of any one of the foregoing monoclonal antibodies or
10  antigen-binding fragments thereof.
Definitions
A full-length antibody as it exists naturally is an immunoglobulin molecule
comprising 2 heavy (H) chains and 2 light (L) chains interconnected by disulfide bonds.
The amino terminal portion of each chain includes a variable region of about 100-110 or
15  more amino acids primarily responsible for antigen recognition via the complementarity
determining regions (CDRs) contained therein. The carboxy-terminal portion of each
chain defines a constant region primarily responsible for effector function.
The CDRs are interspersed with regions that are more conserved, termed
framework regions (“FR”). Each light chain variable region (LCVR) and heavy chain
20  variable region (HCVR) is composed of 3 CDRs and 4 FRs, arranged from amino-
terminus to carboxy-terminus in the following order: FR1, CDRI1, FR2, CDR2, FR3,
CDR3, FR4. The 3 CDRs of the light chain are referred to as “LCDRI1, LCDR2, and
LCDR3” and the 3 CDRs of the heavy chain are referred to as “HCDR1, HCDR2, and
HCDR3.” The CDRs contain most of the residues which form specific interactions with
25  the antigen. The numbering and positioning of CDR amino acid residues within the
LCVR and HCVR regions are in accordance with the well-known Kabat numbering
convention.
Light chains are classified as kappa or lambda, and are characterized by a
particular constant region as known in the art. Heavy chains are classified as gamma, mu,
30 alpha, delta, or epsilon, and define the isotope of an antibody as I1gG, IgM, IgA, IgD, or
IgE, respectively. IgG antibodies can be further divided into subclasses, e.g., IgG1, 1gG2,



X2 is N I, or R and X8 is Kor P X9 is Yor F, 5Xiois Nor Y, Xii is G
or R and X12 is Gor S; X13 is T or A and X14 is Wor |I; Consensus
sequenceswbaniodbdsssand C8- anti body |ight and heavy chaPoTuseéclobesst egi ons
are: 10 D11- Anti body Light ChainVariable Region Consensus Sequence (SEQ ID
NO 94) El VLTQSPGTLSLSPGERATLSCSVSSSI SSTNLHWQKPGQAPRLLI Y

GTSX1LX2SG PDRFSGSGSGIDFTLTI SRLEPEDFAYYYCQAASSYPYSFG QGTKLEI K 15 wherein Xi
isYor R and X2 is Aor R 33 C8- ti body Light Chain Variabl e Region

Consensus e i . . . . .
T e s O RSN ARV
SGSGSGT DF ReTueSSLQREDRATYY OX4X5 YX6 GYPLTEG 5 GGTKVEI K wherein X3 is S or R
X4 is | or Q i .0r, \/ ] i . R - itk bo y Chain
Vari abl e Regi o%%&L?Idslg%es}%éheégbnggﬁ%%g(él(ogéé§1ll§dma(%g§Jas apap'ﬁ%& B tﬂé(pllége%y

QVQL VQSGABVKKRIBSSMIKMBCK ASGEY ToFhSRYD ¢y ROMREOGEVWMDAS h8le copy or clone

| YPVTATYY.X7EXSFKGRVTI TADKSTSTAYNEL SSLRSEDTAVYYCARGY FX VTVS
wher ei 11 xRt oI B QE SRR e S bR 0
Heavy Chaiby Wich ablpeoddegi. dviabiSofi e psdssnt GeghiwrnqecftiBhy ckist iNa kb gdifzous
QVQLVQSGAEVKKPGASVKVSCKASGYTFTDYYVHWROAP . .
VNPX10RX1 1%‘?’???&%[%@@%%‘%%%%&%&% S%Mﬁ%i@ RAPWGOGTTVTVS
wher ei n X1igsht Shadhs OFAMigeXbindir flaghientR; o6heh inSndRldmbl datibotlled ihdudd, @F T, and X14
is |l or W 20% %odi es are transi entéﬁ,ﬁ% essed in HEK293 EBNA cells
(Edge Bi oS&PBits"2b/teB001d0P ieamegisst mepig ittt o el es.

Tr ansf get efld ©8¢-higncarBtikodick do@pkidinl Shhn iRl dhem. MRhotighgont ai ni ng
geneticin (#A18) and tobramycin for 48 to 120 hours at. 37C after

transf ect i @HbodGan arfiess indmedinemrnia thesn' of tBopiicnt Y gYien AanbeSephar ose

col um (AnRs@RAMBI Q56HI8 & oontblnhnd@dBioRtks Phadcidp P OBnbiBSes,

25manuf acturer's instructions, and further concentrated and purified by

si ze excl ushBeticthehoaaeey rcap HPR-Xreb0)60r Sobeetens2douchperhpotagipayr otherh

phosphat e T IME (,PBS), pH 7.4, as the nobile phase. Antibodies
are then fi #Elélﬁgﬁgusi r?glﬂ%fela ev- GV, PVDF nenbranes, 0.22 nm 33mm
(MIlilore, # SA@VBRZRSNpowds rsferrte Makt auyl Fabs §cloged hewem. |Agi@itiopalvet ant i body

505 (U.S. P t 292). ..dj ! i anpl es

bel ow, is %ngé(fd;tcgglg%@s gﬁ}%lﬁ?%%m%lgﬂof?nﬁﬁéﬁ?ﬁ%d@ ?}%{gﬁ%%f%grggg (t)%gjg?sgﬁe(td fromthe
Aneri can TypatiQuitdnbeeeGuitbdlet ¢oamentivhal asstads. K& exaspldesice ¢cdndd above. 34
Exanple 2. Binding.Kinetic f c-Met. Antibaodies ..o Various c- Mt

St r acel | drERPEERSfL08k SR br Al M FOR R R el blan,

cynonol gusecovakeynd @ndied aind detbiinaton 9€ glietheabeygroeseexXpndissad fasctiboalf usi on
proteins with a flag- and H s-ta Fl.is-tag) at the C.term nus of the Fc
U520 11 Nkt ayri et Bttty SRt SR hGHE Bfr at ol 'y

t ransi ent | agseesecn e sieadethdts HEKR it BhAnsIed 1-$9, dodwp Writiktebindiag degasitbed in

Exanple 1. A Biacore0 2000 instrynment is used to neasure the_ binding

i neti s Sen bRt PRy %a%@n%f@%%Me%%oﬁwrggylwﬂéw{lfya% rat c-Met
ECDs. MeasiatipstBditafid aktReRBMmdfiREAmahts 2R GrellZAOWh @Stha ki@ akli &8 Ok Y&ldi for HBS- EP
buffer (150 mM sodi um chl oride, 3 mV EDTA, 0.005%(W/V% sur factant P-20,
and 10 mM NP RyBEHIKGSER] Fproidrsd) rhedies. L shereen ¥ere Cald rnBEPES) at pH
7.4; #8R 10015:88borafotAPreds2Ch RYARNTa®br, SRALY FRlcha MBI g &5 RERI)-) 2
fragment specific (Jackson | mmunofesearch |nc, #109-006-097) 15is

i mobi | i zed?6h34-dw cells 1 to 4 of a CVb sensor chip at a |level of 4000
response uni t's 1 RyhsciiMan &Fifkered MG SREMSHdnbclbil GRRMIaRt i - C- Mot

anti bodi es.
antigen-binding fragments in addition to the antibody compounds disclosed herein that

-

have binding and functional properties according to the invention similar to those
30  disclosed herein, and that have framework regions that are substantially human or fully
human surrounding CDRs derived from a non-human antibody. “Framework region” or

“framework sequence” refers to any one of framework regions 1 to 4. Human engineered



Binding is evaluated using nmultiple cycles. Each cycle is perforned at a

flowrate of 50 i.tL/mn., and consists of the follow ng steps: injection

of about WO 2plonsedssa c- Met anti body at 10 i.tg/nL ai m ngCatusacoAapissr e of

40- 100 RUs, injection of 250 [IL of human, 20cynonol gus, or rat

c-Met-Flis-Fc ECD (starting at 100 nM and using two-fold serial dilutions

for each cycle) followed by 20 m n. di ssoci ati on, and regeneration

usi ng about 30 [IL of 10 nM gl ycine h%rochl oride, pH 1.5. Association and

di ssoci at i gnui r)

bi i g Ty el RE ARt SuplRal Ry Bl vgrioh ARG O

ant i body anlec@:l_eﬁwhemlrrw ape Memorezﬁﬁ’amswcrb régBms 1go Heﬁt@bsigénéymrsﬁlllygand m)del

s used t f po ke i.ndi ientfies are
; e ,r e S’ htg?e'ﬂﬂaa 3%?%%%?&1316 ﬁ_& {éaglogé: @' 116(561%%5 sﬁ%ﬂgalgj& ﬁ[M);

obt ai ned. s ar

2010/ 0596 54iRETH [aB2 008/ réGdid8l1t0 35is Padstre. BOIBixmmplnghKiiMdesmob:ndesﬁihf inity of

G- Mot ti OlngéaSéOrb onlafggraeoride on Antwqg LRy GALNE) kot T (1]'s)
D (n DI TG RBIMCVP TR ek grey otk egon 2 Agmewer 3380 TR s 4 0. 2
x 104 0.9 regl0123)¢‘rah€bxx4)rld.re§10n0 Baﬁ)il -cHl, AaYe le?tantﬁdlﬂz 0Xfu11§)5u15ia18 0.1 x 10-4 4.2

2890886Hi4 ubg-tﬁl%t?llg hlilagn t]famew 1195 are those th%lave at least a%out 8)6%18%?1%%%(3 1 Qmﬁy 4 1

to a known human germline framework sequence. Preferably, the substantially human
frameworks have at least about 85%, about 90%, about 95%, or about 99% sequence
10 identity to a known human germline framework sequence.

Fully human frameworks are those that are identical to a known human germline
framework sequence. Human framework germline sequences can be obtained from
ImMunoGeneTics (IMGT) via their website http://imgt.cines.fr, or from The
Immunoglobulin FactsBook by Marie-Paule Lefranc and Gerard Lefranc, Academic

15  Press, 2001, ISBN 012441351. For example, germline light chain frameworks can be
selected from the group consisting of: All, A17, A18, A19, A20, A27, A30, LI, L11, L12,
L2, L5, L15, L6, L8, 012, 02, and O8, and germline heavy chain framework regions can
be selected from the group consisting of: VH2-5, VH2-26, VH2-70, VH3-20, VH3-72,
VHI-46, VH3-9, VH3-66, VH3-74, VH4-31, VHI-18, VHI-69, VI-13-7, VH3-11, VH3-
20 15, VH3-21, VH3-23, VH3-30, VH3-48, VH4-39, VH4-59, and VHS5-51.

Human engineered antibodies in addition to those disclosed herein exhibiting
similar functional properties according to the present invention can be generated using
several different methods. In one approach, the parent antibody compound CDRs are
grafted into a human framework that has a high sequence identity with the parent

25  antibody compound framework. The sequence identity of the new framework will
generally be at least about 80%, at least about 85%, at least about 90%, at least about
95%, or at least about 99% identical to the sequence of the corresponding framework in
the parent antibody compound. In the case of frameworks having fewer than 100 amino
acid residues, one, two, or three amino acid residues can be changed. This grafting may

30  result in a reduction in binding affinity compared to that of the parent antibody. If this is
the case, the framework can be back-mutated to the parent framework at certain positions

based on specific criteria disclosed by Queen et al. (1991) Proc. Natl. Acad. Sci. USA



0-4 5.1 0.2 C8-H241 0.80 0.06 x 105 <10-5 <0.2 C8-6 1.4 0.5 x 105 4.5
x 10-4 3.6 1.1 C8-col6 1.03 O. 0§4x 105 <10-5 <0.1 10Table 5 Binding
tics and Affinity of c-Met Antibodres to Rat c-Met-Flis-Fc ECD

88:2869. Additional references describing methods useful in humanizing mouse
antibodies include U.S. Patent Nos. 4,816,397; 5,225,539, and 5,693,761; computer
programs ABMOD and ENCAD as described in Levitt (1983) J. Mol. Biol. 168:595-620;
and the method of Winter and co-workers (Jones et al. (1986) Nature 321:522-525;

5 Riechmann et al. (1988) Nature 332:323-327; and Verhoeyen et al. (1988) Science
239:1534-1536.
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The identification of residues to consider for back-mutation can be carried out as
follows.

When an amino acid falls under the following category, the framework amino acid

10 of the human germ-line sequence that is being used (the “acceptor framework™) is
replaced by a framework amino acid from a framework of the parent antibody compound
(the “donor framework™):
(a) the amino acid in the human framework region of the acceptor
framework is unusual for human frameworks at that position, whereas the corresponding
15  amino acid in the donor immunoglobulin is typical for human frameworks at that
position;
(b) the position of the amino acid is immediately adjacent to one of the
CDRs; or
(c) any side chain atom of a framework amino acid is within about 5-6
20 angstroms (center-to-center) of any atom of a CDR amino acid in a three dimensional
immunoglobulin model.

When each of the amino acids in the human framework region of the acceptor
framework and a corresponding amino acid in the donor framework is generally unusual
for human frameworks at that position, such amino acid can be replaced by an amino acid

25  typical for human frameworks at that position. This back-mutation criterion enables one
to recover the activity of the parent antibody compound.

Another approach to generating human engineered antibodies exhibiting similar
functional properties to the antibody compounds disclosed herein involves randomly
mutating amino acids within the grafted CDRs without changing the framework, and

30  screening the resultant molecules for binding affinity and other functional properties that
are as good as or better than those of the parent antibody compounds. Single mutations

can also be introduced at each amino acid position within each CDR, followed by



Ant i body koo (VM5) koff WO KD (pM K D lion (1/M) koff (1/s) (nM D11-8B8
2.1 0.2 x 1051.9 0.3 x 10-4 0.89 0.04 D11- C27&3 1.3 0.1 x 105 3.4
0.5 x 10-wO02010/050652 D11- 0.66 x 105 189 x 10-4 286 2PETAIS2@S/084881 X 10- 4
1.2 WD 2010/ 059654PCT/ US2009/ 064881 36 Si 7Y These data denonstrate
that anti bodi es C8-H241, C8-6, and C38-col 6 bind both human and cynonol gus

nonkey c-Met ECDs with simlar affini % but not rat c-Met ECD. Additional
data (not shown) indicate that these ti bodi es do not bind nouse 5 c-Met

ECD at up £QsH00mPMes Fhiae s bR bhdRQ/2Fni& QR 6RBL GfctRRalpdpeiicR! at es.

Single mutations producing improved properties can be combined to assess their effects
in combination with one another.

Further, a combination of both of the foregoing approaches is possible. After

5 CDR grafting, one can back-mutate specific framework regions in addition to introducing
amino acid changes in the CDRs. This methodology is described in Wu et al. (1999) J.
Mol. Biol. 294:151-162.

Applying the teachings of the present invention, a person skilled in the art can use
common techniques, e.g., site-directed mutagenesis, to substitute amino acids within the

10 presently disclosed CDR and framework sequences and thereby generate further variable
region amino acid sequences derived from the present sequences. Up to all naturally
occurring amino acids can be introduced at a specific substitution site. The methods
disclosed herein can then be used to screen these additional variable region amino acid
sequences to identify sequences having the indicated in vivo functions. In this way,

15  further sequences suitable for preparing human engineered antibodies and antigen-
binding portions thereof in accordance with the present invention can be identified.
Preferably, amino acid substitution within the frameworks is restricted to one, two, or
three positions within any one or more of the 4 light chain and/or heavy chain framework
regions disclosed herein. Preferably, amino acid substitution within the CDRs is

20  restricted to one, two, or three positions within any one or more of the 3 light chain and/or
heavy chain CDRs. Combinations of the various changes within these framework regions
and CDRs described above are also possible.

That the functional properties of the antibody compounds generated by
introducing the amino acid modifications discussed above conform to those exhibited by

25  the specific molecules disclosed herein can be confirmed by the methods disclosed below
in Examples 2-19.

The term “epitope” refers to a specific arrangement of amino acids located on a
peptide or protein to which an antibody or antibody fragment binds. Epitopes often
consist of a chemically active surface grouping of molecules such as amino acids or sugar

30  side chains, and have specific three dimensional structural characteristics as well as
specific charge characteristics. Epitopes can be linear, i.e., involving binding to a single

sequence of amino acids, or conformational, i.e., involving binding to two or more



Anti bodi es D11-8B8, Dl11-C27G3, and D11-S17Y, however, bind human,

cynonol gus nonkey, and rat c-Met ECDs. Exanple 3 10Epitope Mappi ng

The epi t ouexOBF05Pése present c-Met anti bodi es are mappedPby/us2e0m0bis8At i on of
hydr ogen- deut eri um exchange mass spectronetry (HDXMS) (Yanada et al. (2002)
Rapi d Commun. Mass Spectrom 16(4):293-299) and di ethyl pyrocarbonate
(DEPC) | abeling (Mendoza et al. (2008% Analy. Chem 80(8):2895-2904).

Hydr ogen- deut eri um exchange 15 reacti f of human c-Met Sermm dommin is

car i ed olhgidledieRBILAEH RFioAISEBRG A, £ maRd R &Spiie R domal n
reglonstha(t1 gal n fess euterluml pres of “an anti b y than inits
absence areniiglons. |The@ﬁlt@@sﬂhelowﬁlhﬁ@pg(as)?mfsw of hensahesidntiey ofDBPC can react
wi th am no, hi stidine residues in the
Sema donai nglrp?(y)e?%e ernm%lékld%&ﬁl %ggrié?gseldgrﬁ%gn g§3 histidine. If these am no
acids are Iocatl\é@oclnnzﬂlaetl‘@@@ppt opiger-bigiliog fragmeys therebf the “pmmmeeeétvedx and wil |
not react nt.i bo n Thi s o] o, furt. | .ocalize
and/orasgonﬁl: rrnror%eflhes IS od@er?lgafegnoss egte)lpfgﬁhlﬁe M%Eﬁ ﬁgts) thatare S Ce155| on and
Purificat ItO,I’br(vaerdB-pf)hg w&iamhe D&Q@Iaﬂwhﬁ]ﬁl&wmtd@mul&s biind. hafmpetmgl\/bt is

expressed wth a s ta rm nus SE! n HEK293 25
EBNA cel | sm%Pr?aloB%}raP‘F‘?oé‘&FSggalﬁ‘ég%g’in & ‘iaﬁm i°8 aﬁs% %Png é purified
protein i Seghﬂélplla ‘Sﬁ@l{ﬂﬁlb&ﬂy HmpletitidiBSsa3t F@i‘bxﬁmﬁlﬁ d kun@la@frmhﬂecbdl)mds to L he f
c-Met antibodies of the present jnvention with affinit ar to that o
full | engtMHdrRRTiedjpma E@Met%%‘a&upﬂmw&fi Sklnpéﬂea#?fbﬁ%gnt%ﬁh hese

ant i bog) escoipBul s ah@&n ibihdidyl flagh@e thdtedtfof N Bsefit ivRdntion and a monoclonal

Degl ycosyl ation and_Desialylation of the c-Met Sema Domain. 100 [IL of 1.2
30 ny/ L HHBeYr wtges@m&l%%mqmstb@rmf spipegipdolhengtably tarempete ‘[Vlﬂl of PNGase
F sol uti O%uéﬂngéﬂl%ant%gy 2QRRhd &fc adddd. Q)h%rolf‘{hgli‘\klo flechies Nidpkkgosy! ati on.
LC M5 anal ¥3| S denonstrates that nost of protein is deglycosyl ated
after thid Wb@l@mmpou@b@@rthq mlﬂ,beleﬂtggmp%md@mdﬂo erﬁ@lerﬂPdlﬁl!ﬁﬁ@W sHevit - Senm
domai n sol sol ution
(Roche, &Mepﬂlegﬁ%%g gﬁfi&glg\%lh @lnaéé?{élefs ljegﬂ%hr@rhf g&&{gﬁﬁg% %ﬁ% t he Sema
dorai ni5 5|I®mwamnmnmburtﬁalﬂ/emese$enﬁom¢auﬂhmtes bbderaciompire xdegtical or | AL of

degl ycosyl i J th an

al i quot cooﬁ%gé%ﬁﬁlﬁgw% égfﬁ%@%&% |{rilhd(s)\?ﬂluctok1§§ocf}' dsolné%l on %%Bg] ?ﬁﬁoﬁﬂ'{l C8- H241,
2.01 I AL d:fouﬁ)iLtb—tBﬁ&tlgm wBl @howékd. olff tlaemnlahelecﬂ actrqwuud)rstptr@bntmm&ssand t hen
diluted w teh ﬁe f)lbé‘l On togn 111 blr?‘c{ Ol umoase(s?fo tg 1% Tt 1nV &h ately, 5 IAL
of desi al y‘izrﬁ ‘huHg ‘dormain so I"on ]?L fﬁf ﬁ ) are m xed
with an aldoqipemngaﬁmOaiomlragnMiepgr mrtxgblebmdmg ﬁagﬁlhlb@ﬂhyresbdruthomh@tl 04 | AL of
C8- H24 01 | of .D11-8B8, 0 94 | AL of the el at troI Mab) ,

and o dlpaessaabeness Baded] utpefy dratiduar MEPTHB SRS SO Each o
the m xed @el ubmme%p:iboeexﬂ%,ala&dﬂs@%yahoat deembsmbﬁ%bleﬁoﬁtwwmlanal ysis.

HDXMS Assays. 4 | AL of de ycosyl ated or desialylated ¢- Vet Sema
15domai n/ dHPrEHeSHPX A & a?PbS“ﬁ%‘/ R%’EPWlP%an@SIaﬁ_WﬂﬁmﬂYG% G'tepdf¥s, Code

166310500; beGOMdDrA ek dntilie, @XH ARG LAB 1 ISR MRAbEEs, At BPRISPMdgaper at ure for
90 seconds. The exchange is then quenched wth 50 | AL of 0.5% %vl v) formc

acid in wdtdd Spiinggterber befa@ﬁe%réﬁ SeldpprinmHp@oT. Mewdy dk-drgest30éap2d with 2
| AL of 25 ARl §M6Y)3 1P0PSLdh RO ELLLR Iﬁa%eglﬁﬁltlta@‘% by ﬁsﬁ?&ﬁ@ed@ﬁtl&gﬁeg or 3.5 or

4 mn. The digested solution isS i mmedi atel %/ 20 manual injected onto an
RP- HPLC coh afﬁwa{dﬁ@lrwéﬁst@&%hﬁddﬂrydmaé%g orpntibady 9gainst Yok, 12; thes@wen 1000 A
pore si ze,,filodyMh &%%H&‘dr%'oﬁl R 1%9&1 an% {;&tQUfrBQEap%& f&%ﬁlhﬁﬂ%l&he HPLC punmp
(Waters, 2/95 HPLC) passes through a netal tube r oxi mat e m) to a
manual i njeopeting Merecooilannbaly watwigesbindimg flpamsrédhqrezs)f & Whibitdrass LCT

Prem er or t t op, and
colum ar eb @Eﬁﬁé‘%ﬁ%@%&gﬁﬁ?{égﬂ \Ag?te-mgtr %ﬁﬁge{gagsl U ﬁegd glg]dutlil i brated
with 98% ko(lﬂmﬁst%né wéoeysaprfuedusye TheAdelired degwelof)bméng (nhdcamcm)artand 1% B (0.04%
(v/v) TFA in acetqgni ow. rat ocratic

gr adi ent e’l |o§ ﬁgle%grr?lo%m%&al an[lé’%les % alr?hglﬁ P bmd_ungt agTﬁé}s e{)e\?%t?la mn., to
40% B overcoiipetaiwith, antilood9 @dmBowndeof the pliesent invérhioa iBsuah tompraitidn asamnd then
rapidly returned to the 30 initial conditions. The nmass spectronetry is
performed on a Mcromass LCT Prem er Mass Spectroneter with a positive
spray, Wnode, and the followi ng settings: a capillary 38 voltage of 1.5
kV, a cone voltage of 100 V, Aperture 1 of 25 V, a mass range of 200 to
2000, a desol vation tenperature of 150C, and a desol vation gas flow of 500
L/ h. The nass spectrum of each peptic peptide of c-Met is obtained after
D) H exchange with or w thout c-Met antibody. The average nass of each
peptide is calculated according to the 5isotopic distribution of the nost

i ntense |on peak DEPC Label | ng. of C- NEt/Antl body Corrpl exes. 8.3 [iL

Y a ~ o R A 2 ~



of C8-H241, 1.67 [iL of D11-8B8, or 3.2 [iL of unrelated control Mb), and
1X PBS solution to a final volunme of 76 [iL. Each c-Met/antibody m xture is
treat ed wohon/(spds4of 1010 ng/nmL (w v) DEPC in isopropamroil/ustooambisent
tenperature for 5 mn. and then quenched with 10 [iL of 20 ng/nL histidine
in 0.1 MTris-HCL buffer, pH 8, and 10 [iL of 0.2 ng/nL lysine in 0.1 M
Tris-HCL buffer, pH 8. Each solution {z? mxed with 5 [iL of 0.2 ng/nL (W V)
porcine trypsin solution (Pronega, Cat. # V528A), and half of the m xture
is mxed w i : . ietihl Each

Sanpl o 150N Ut o Ty SRR ATRAG et Rt R Be s th 0.5
[iL of PN@sieteﬁnis;leduitliﬂ@nnéthﬂdeﬁclaEﬁdiin Ewngraplesibl® her@iach di gested solution is
acidified with,? [iL of 100 ny/nL
TCEP (tris(2-carb 48513'% hy‘ﬂtﬁ%d@e osp "ﬁhﬁ%ogﬁﬂ%@%&% F%tr?éld Cat. # C4702-20
sol ution asruestanhdbﬂthbeamdﬂanmxr(e)dﬁcédetds glesmonmlblhubumtltadrdedr ahitigdn-ot hrei t ol .

Each of t - S Supj ect ed to nal ys a Waters
Acqui ty Ugl?fls Pag\%tn @%‘ﬁﬁ“wemo&e e(?{t?lr(ﬁc}rg ny iﬁ‘sﬁtat{ Q%ﬂ%ges a Waters
Acqui ty U%@l@@hﬁg(ﬁﬂﬁtﬁé sires) @&wﬂlxﬁtm@reséntﬁ{oﬂd&ulemhér Mlcthpdy thatfi86K@R2877) at

60 C, and |des re elu h an aceton radi ent. |

vt 61/ acor BRI A en Sl bt GRaBEt Rt el Mt el Ao e 1 s used
for the dls?eﬁiﬁlallﬁ e Sﬁ@éwm ¢6f0091({ldi a{s}ﬂbegcag@dmmdclbn%%lﬁodl& dalaﬁﬁgeﬂl V) fT:ZA
agueous sol.u and 1% 4% (v/ Vv STFA in acetonitri at a ow
rate of 0.90 gﬁ%%menﬁ dgﬁ;?a?démenéwﬁtweaﬂfnmgn Behs & Aekprs fespdlsdy f. c state for
2 mn.0 freqaangletla P2a%nBridM&lal BEb1idhtibn, Wba)oﬂﬁ%cB WH&herkQcthbnocloh® 90% B over
1 mn., wth 5 mn, hold (at the same pe of tine, flowrate of 0.3
m/min.), %}HBOCE%% amsﬁsnﬁpwgéfaamﬁeaﬂt@%ﬁOi@@@lnd substantially thesame &-Majmb C8- H241
appears ta hbﬁ%)ﬁs ﬁleggcﬁicﬁmédeé?ahpe@bgsma&e@pglm%mn&%m p?»(q)eﬁegbpns of the
c-Met Sema domain, located in the a-chain of the human c-Met extracel |l ul ar
dommi n (arhepreseat ghtibedy| POIRSS ceotre GrergEed v tmnv@yds digsadin\\/DTYYDDQL130
(SEQ | D NG .27} jes 3351 SCESVNRGTCQRHVFPHNHTADI Q5156 ( SEQ | D NO 78) ,

179AL GAKVLSSVKDRFI NFF196 (SEQ ID NO 79), and 216VRRLKETKDGFM227 (SEQ I D

NO 80)15 5More perMdt’ten “Apingn c-Mai’ e8r+HR 40y bimais- Mt whlyas fanatoadtyi ng with one

2 I e S RO AR ORI T

i nclusive, and 10220KETKDGFM227 (SEQ I D NG 84) inclusive. Bi ndi ng of
Mab C8-H241 to region 144 NHTADI QS1 82) renders it
dll‘E ng csﬁ%ﬁr ﬁomam HQI‘%?gE%I‘B

capabl e of bin uman | D NG 75 cyno gus nonkey (ani no

a](c::cds 25 tg 932§et—$E94/‘B—N@—7—3~)\c Met e A th cgrrpgrable
, 1 M
2ssays? 1smb DREMEBE OiSlarng ¥ ThEVa ﬁéﬁ” 3 the e flihBY comin

appears to be localized to one region, i e, amno acid reS|dues within a

| i near epitope wthi n th(e am no acid sequence 84 YKTGPVLEHPDCFPCQDCSSKANL 107
(SEQ | D NO 85) SEAtMus§Wdomdit e particul arly the regi on 95CFPCQDCSSKALO5
(SEQ I D NO 86) plspcplgﬁhV@magmlnemnam@grfn@ﬁoﬁ(ﬁh D11-8B8 is further confirned
by epitope extractl on experiments | éDhungana et al. (2009) Methods M.
Bi ol . 524:87- 164} Enwogseﬁhn%%ﬁmﬁap Tengraetieniagior SO ne trypsi n
(Promega) and tiie gi.g8sdmbrsel:B8sh M xed wi th biotinylated Mab D11- 8BS,
using the EZ-LinkTM Sul fo-NHS-LC-Biotin kit (Pierce, Prod. #1754210), to
bi nd the c- Met JMepuxtgasmbpoddmam at ed D11-8B8 with or w t hout bound c- Met
peptides is capipref.Vioiagh capacity Streptavidin agarose resin (Therno
Scientific, Prod. # 20359). The 25bound peptides are rel eased by 0.15%
formc acid (v/v) in H0, and then identified by LOMS. 40 Exanple 4

Preferential Bingdi CDs

The human pr ot eﬁlﬁlsrﬂ\% ?‘L @%tttegckasﬁ P%é@gﬁ%ﬁeﬁ%.aa@g%\lﬁg Qg?lgllw%xtkg{gnaf e RON and
5P exi 39 Azseqﬁléhces Téwpmturﬁprwelmb&gwrae&nmhemdﬁé@)f |Td1ﬁtSym@ﬂoma1h/bons&tstquody

bi nding tao c¢- M and Pl exi nA2 s of 96- El AR A

i gh b nai REeprel PeaBPeRt FELEET B mmnota Vi ToblehdR & [ g
human c- I\/Hihamxmmo atill dsatued2mB0 70 alf G680) of Ao Fthagn Eonsiocioi d(rSE@ek BOND 952) |

RON- ECD- Fc (R&D Systens, #1947-Ms5), or Pl exi nA2- ECD- Fc (Abnova, 10 Tai pei,
Tai wan #H00005362-P01) in coating buffer (Bi oFX Labs, # COAT-1000-01)
overnight at 4C. The wells are aspirated and non-specific binding sites are
bl ocked by adding 200 [tL of blocking buffer (Tris-buffered saline, pH 8.0,
with 0.05% (v/v) polysorbate 20 (Tween-20) (TBS-T) (Bi oFX Labs, #

WEHW 1000- 01) plus 1% (W v) bovine serum al bum n (BSA) (Jackson | nmuno,
#001- 000- 162) and incubating for 1 hour 15at roomtenperature. After the

pl ates are washed three times with wash buffer (TBS-T), 100 [tL/well of 1:6
serial dilutions of c-Met antibodies in blocking buffer (starting from



100 [tg/ L) are added and incubated at roomtenperature for 2 hours. The

pl ates are washed and i ncubated with 100 [tL/well of HRP-conjugated goat
ant i - humewoR(sls265kgG (Jackson | mmunoResear ch Labs #109P034rS0@%)064881

bl ocki ng buffer for 90 mn. After the 20 plates are washed, 100 [tL/well of
substrate solution (Bi oFx, #TMBW 1000-01) are added and the plates are

I ncubated for 10 mn. at roomterrperag%lre. 100 [tL/well of stop solution
(Bi oFx, # LSTP-1000-01) are added to op the reaction. The colorinetric

signals are de e »l ' 0 r@J}(ﬁgg : ate
reader (Mol ecu?’igllr3 %?Dle%vf@ggt : H%gﬁsntg%/%tﬁgt? t%b%%t%? mﬁ%ﬁﬁ% y P’#’Z?Vr?gi’t 0 Cc- Met,
RON and PlrestiamagloEChsrupts elBipatopeant rednesl ot rovatss! the bisiogigall cfigetodiicMebn. As

shown in Tabl e td and . v Gl £ ' f resent i nvention
preferentiall yTglleﬁdﬁ)‘t geﬁ%&gc%t&E%&rggﬁgﬁgﬁk ?%W&é\fﬂ%%ﬂ% "Pl exi nA2
ECDs. WO @2@40rc0&6bUIRE FtdpBR@Ned a3 8ireddsid@thk pragression or seRyraf ef &nt i al

a 5Pl exi nA2 ECDs

Bi ndi ng; of, £o NGt AntLbodl 65, (o SUIBI, GMBL FCD. e BN ANd &
Aver age ASBEPHM nf)ldﬁoay ose - ?ﬁztl &g-él ROM8 I{ng/em_? c- et ECD RON
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antibody or antigen-binding fragment thereof is administered at the onset of a symptom,
disorder, condition, or disease, and is discontinued when the acute event ends. In
10 contrast, a chronic symptom, disorder, condition, or disease is treated over a more
protracted time frame.
The term “effective amount” refers to the amount or dose of an antibody
compound of the present invention which, upon single or multiple dose administration to
a patient, provides the desired treatment or prevention. Therapeutically effective amounts
15  of the present antibody compounds can comprise an amount in the range of from about
0.1 mg/kg to about 20 mg/kg per single dose. A therapeutically effective amount for any
individual patient can be determined by the health care provider by monitoring the effect
of the antibody compounds on a biomarker, such as cell surface c-Met in tumor or non-
tumor tissues, tumor regression, etc. Analysis of the data obtained by these methods
20 permits modification of the treatment regimen during therapy so that optimal amounts of
antibody compounds, whether employed alone or in combination with one another
therapeutic agent, are administered, and so that the duration of treatment can be
determined as well. In this way, the dosing/treatment regimen can be modified over the
course of therapy so that the lowest amounts of antibody compounds used alone or in
25  combination that exhibit satisfactory tumor reducing effectiveness are administered, and
so that administration of such compounds is continued only so long as is necessary to
successfully treat the patient.
The antibody compounds of the present invention can be used as medicaments in
human medicine, administered by a variety of routes. Most preferably, such
30  compositions are for parenteral administration. Such pharmaceutical compositions can be
prepared by methods well known in the art. See, e.g., Remington: The Science and

Practice of Pharmacy, 19" ed. (1995), A. Gennaro et al., Mack Publishing Co., and
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comprise one or more antibody compounds disclosed herein, and a pharmaceutically
acceptable carrier, diluent, or excipient.

The term “tumor” refers to all neoplastic cell growth and proliferation, whether
malignant or benign, and all pre-cancerous and cancerous cells and tissues. The terms

5 “cancer”, “cancerous”, and “tumor” are not mutually exclusive as used herein.

The terms “cancer” and “cancerous’ refer to or describe the physiological
condition in mammals that is typically characterized by aberrant cell growth/proliferation.
Examples of cancers include, but are not limited to, carcinomas, lymphomas, blastomas,
sarcomas, and leukemias.

10

c-Met and Cancer

Deregulated c-Met pathways can be induced by transcriptional up regulation,
c-Met gene amplification, specific genetic alterations, or ligand-dependent autocrine or
paracrine mechanisms. The most frequent cause of constitutive c-Met activation in

15  human tumors is increased protein expression as a consequence of transcriptional
upregulation, in the absence of gene amplification. In addition, amplification of the MET
gene, with consequent protein overexpression and constitutive kinase activation, has been
reported in a number of human primary tumors, including gastric and oesophageal
carcinomas, non-small-cell lung (NSCL) carcinomas, and medulloblastomas. Tumors of

20  mesenchymal origin, such as osteosarcomas and rhabdomyosarcomas, often utilize
autocrine mechanisms by producing HGF. Elevated HGF levels and overexpression of
c-Met are often associated with poor clinical outcomes that include more aggressive
disease, increased tumor metastasis, and shortened patient survival. Further, high levels
of HGF and/or c-Met proteins in tumors confer resistance to chemotherapy and

25  radiotherapy. In addition to abnormal HGF and c-Met expression, the c-Met pathway
can be activated through genetic alternations such as c-Met mutations, gene amplification,
and gene rearrangement. Missense ¢-MET mutations are found in all individuals with
well-characterized hereditary papillary renal cell carcinomas (PRCC) and in a small
subset (13%) of sporadic PRCC samples. Some of the mutations possess oncogenic

30  potential due to increased kinase activity. Trisomy of chromosome 7, where both HGF
and c-MET genes reside, occurs frequently in PRCC, and results in non-random

duplication of the mutant ¢-MET allele. In addition, somatic c-MET mutations have been
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identified in other human cancers, including gastric, head and neck, liver, ovarian, non-
small cell lung and thyroid cancers, as well as in metastases of some of these cancers.
Unlike PRCC, where mutations are typically confined to the kinase domain, these
mutations are often located in other regions of the receptor, for example, the

5 juxtamembrane domain. In addition to mutation, the c-MET gene is often amplified in
breast, liver, brain, colorectal, gastric, lung and stomach cancers, which is correlated to

disease progression in some patients.

Therapeutic indications
10 Aberrant HGF/c-MET signaling has been documented in a wide range of human

malignancies, including bladder, breast, cervical, colorectal, endometrial, esophageal,
gastric, head and neck, kidney, liver, lung, nasopharyngeal, ovarian, pancreatic, prostate
and thyroid cancers, as well as cholangiocarcinoma, osteosarcoma, rhabdomyosarcoma,
synovial sarcoma, Kaposi’s sarcoma, leiomyosarcomas, and MFH/fibrosarcoma. In
15  addition, abnormal HGF and/or c-Met expression has also been reported in hematological
malignancies such as acute myelogenous leukemia, adult T-cell leukemia, chronic
myeloid leukemia, lymphomas and multiple myeloma, as well as other tumors such as
melanoma, mesothelioma, Wilms’ tumor, glioblastomata, and astrocytomas (summarized
in Liu et al. (2008) Expert Opin. Investig. Drugs 17(7):997-1011). The c-Met antibodies
20 of the present invention can inhibit both HGF-dependent and HGF-independent tumors.
The following non-limiting examples illustrate various aspects of the present
invention.
In the examples below, the humanized IgG2 and 1gG4 and murine IgG (also
sometimes referred to as mIgG1) control antibodies are isotype control antibodies
25  unrelated to the present c-Met antibodies. Antibodies C8, D11, and optD11 are murine
antibodies. In all cases, human HGF is obtained from R&D Systems (#294).
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Example 1
c-Met Antibodies

5 The amino acid sequences of the light chain and heavy chain variable regions, the
complete light and heavy chains, and the respective encoding nucleotide sequences of the
foregoing, of the present human engineered antibodies are listed below in the section
entitled “Amino Acid and Nucleotide Sequences.” The light chain and heavy chain CDR

amino acid sequences are shown in Tables 1 and 2, respectively.

10
Table 1. Light Chain CDRs
Antibody CDR 1 CDR 2 CDR 3
DI11-S17Y SVSSSISSTNLH GTSYLAS QQWSSYPYS
(SEQ ID NO:49) | (SEQ ID NO:50) | (SEQ ID NO:51)
D11-8BS SVSSSISSTNLH GTSYLAS QQWSSYPYS
(SEQ ID NO:49) | (SEQ ID NO:50) | (SEQ ID NO:51)
D11-C27G3 SVSSSISSTNLH GTSRLRS QQWSSYPYS
(SEQ ID NO:49) | (SEQID NO:52) | (SEQ ID NO:51)
D11 Consensus GTSXLX,S
Sequence B (SEQ ID NO:87) B
C8-6 SVSSSVSSIYLH STSNLAS IQYSGYPLT
(SEQ ID NO:53) | (SEQID NO:54) | (SEQ ID NO:55)
C8-H241 SVSSSVSSIYLH STSNLAS QVYSGYPLT
(SEQ ID NO:53) | (SEQID NO:54) | (SEQ ID NO:56)
C8-co-16 SVSSSVRSIYLH STSNLAS QVYRGYPLT
(SEQ ID NO:57) | (SEQ ID NO:54) | (SEQ ID NO:58)
C8 Consensus | SVSSSVX;SIYLH XyXs5YXsGYPLT
Sequence (SEQ ID NO:88) B (SEQ ID NO:89)
Xyis Y orR, and X;is A orR;
X3is SorR;
XyisTorQ,XsisQorV, and Xgis Sor R;
15

20
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Table 2. Heavy Chain CDRs
Antibody CDR 1 CDR2 CDR 3
DI1-S17Y GYTFTSRYIH WIYPVTGDTYYNEKFKG Gé(E}gFIEY
} (SEQ ID NO:59) (SEQ ID NO:60) )
NO:61)
D11-8B8 GYTFTSRYIH WIYPVTGDTYYIEKFKG G(g(E}SI;IF)Y
(SEQ ID NO:59) (SEQ ID NO:62) NO:63)
D11- GYTFTSRYIH WIYPVTGDTYYREPFKG Gé(E}gFIEY
C27G3 (SEQ ID NO:59) (SEQ ID NO:64) NO:61)
D11 WIYPVTGDTYYX,EXsFKG GYGAFXoY
Consensus -- (SEQ 1D NO:90) (SEQ ID
Sequence ' NO:91)
C8-6 GYTFTDYYMH RVNPNRGGTTYNQKFEG T(I;E\g EDY
(SEQ ID NO:65) (SEQ ID NO:66) NO:67)
C8-H241 GYTFTDYYMH RVNPNRRGTTYNQKFEG A(I;%VQLE)Y
(SEQ ID NO:65) (SEQ ID NO:68) NO:69)
C8-co-16 GYTFTDYYMH RVNPYRGSTTYNQKFEG I?SI\IE,IéI?g
(SEQ ID NO:65) (SEQ ID NO:70) NO-71)
C8 RVNPXoRX; 1 X,TTYNQKFEG XisNXuLDY
Consensus - (SEQ ID NO:92) (SEQID
Sequence ' NO:93)

10

15

X718 N, I, orR, and X5 is K or P;
Xois Y or F;

XioisNorY, X;1is GorR, and X;,is Gor S;

Xi3is Tor A, and X418 W or I;

Consensus sequences for D11- and C8- antibody light and heavy chain variable

regions are:

D11- Antibody Light ChainVariable Region Consensus Sequence (SEQ ID NO:94)

EIVLTQSPGTLSLSPGERATLSCSVSSSISSTNLHWY QQKPGQAPRLLIY
GTSXLX,SGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQWSSYPYSFG

QGTKLEIK

wherein X;is Y or R, and X is A or R;
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C8- Antibody Light Chain Variable Region Consensus Sequence (SEQ ID NO:95)
DIQMTQSPSSLSASVGDRVTITCSVSSSVX;SIYLHWYQQKPGKAPKLLIY
STSNLASGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCX4XsYXsGYPLTFG

5 GGTKVEIK
wherein X3 is SorR, XyisIor Q, Xsis Q, or V, and Xgis S or R;

D11- Antibody Heavy Chain Variable Region Consensus Sequence (SEQ ID NO:96)
QVQLVQSGAEVKKPGSSVKVSCKASGYTFTSRYIHWVRQAPGQGLEWMGW

10 IYPVTGDTYYX7EXsFKGRVTITADKSTSTAYMELSSLRSEDTAVYYCARGY
GAFXoYWGQGTLVTVS
wherein X71is N, [, or R, Xgis K or P, and Xois Y or F;

C8- Antibody Heavy Chain Variable Region Consensus Sequence (SEQ ID NO:97)
15  QVQLVQSGAEVKKPGASVKVSCKASGYTFTDYYMHWVRQAPGQGLEWMGR

VNPXoRX1 X1, TTYNQKFEGRVTMTTDTSTSTAYMELRSLRSDDTAVYYCARX 3

NXuLDYWGQGTTVTVS

wherein Xjpis Yor N, X;1is GorR, XppisSor G, X;3is A or T, and Xy4is I or W.

20 Antibodies are transiently expressed in HEK293 EBNA cells (Edge BioSystems,
#90500130) using standard transfection procedures. Transfected cells are cultured in
standard serum-free medium containing geneticin (G418) and tobramycin for 48 to 120
hours at 37°C after transfection. Antibodies are purified on a 60 mL rProtein A
Sepharose column (Amersham Biosciences, #17-1279-04) by following the

25  manufacturer's instructions, and further concentrated and purified by size exclusion
chromatography (XK50/60 Superdex200, Pharmacia) with phosphate buffered saline
(PBS), pH 7.4, as the mobile phase. Antibodies are then filtered using Millev-GV, PVDF
membranes, 0.22 um, 33mm, (Millipore, # SLGV033RS), and stored at 4 to 8°C.

Murine IgG1 c-Met antibody 5D5 (U.S. Patent No. 5,686,292), discussed in many

30  ofthe examples below, is isolated and purified from hybridoma HB-11895 obtained from

the American Type Culture Collection, Manassas, VA, as described above.
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Example 2

Binding Kinetics of ¢c-Met Antibodies to Various c-Met Extracellular Domains

The extracellular domains (ECDs) of human, cynomolgus monkey, and rat c-Met
5 sequences are expressed as Fc fusion proteins with a flag- and His-tag (Flis-tag) at the
C-terminus of the Fc (SEQ ID NOs:72-74). These c-Met ECD Fc fusion proteins are
separately transiently expressed in HEK293 EBNA cells and purified as described in
Example 1.
A Biacore® 2000 instrument is used to measure the binding kinetics of c-Met
10 antibodies to human, cynomolgus monkey, and rat c-Met ECDs. Measurements are
performed at 25°C. Samples are dissolved in HBS-EP buffer (150 mM sodium chloride,
3 mM EDTA, 0.005% (w/v) surfactant P-20, and 10 mM N-2-hydroxyethylpiperazine-
N’-2-ethanesulfonic acid (HEPES) at pH 7.4; #BR-1001-88). F(ab’), fragment of goat
anti human IgG, F(ab’), fragment specific (Jackson Immunoresearch Inc, #109-006-097)
15  is immobilized on flow cells 1 to 4 of a CMS5 sensor chip at a level of 4000 response units
(RUs) using amine coupling chemistry to capture anti-c-Met antibodies.

Binding is evaluated using multiple cycles. Each cycle is performed at a flow rate
of 50 pL/min., and consists of the following steps: injection of about 10 pL of a c-Met
antibody at 10 ug/mL aiming at a capture of 40-100 RUs, injection of 250 uL of human,

20 cynomolgus, or rat c-Met-Flis-Fc ECD (starting at 100 nM and using two-fold serial
dilutions for each cycle) followed by 20 min. for dissociation, and regeneration using
about 30 uL of 10 mM glycine hydrochloride, pH 1.5. Association and dissociation rates
for each cycle are evaluated using a “1:1 (Langmuir) binding” model in the
BIAevaluation software, version 4.1. For binding of antibody D11-S17Y to rat c-Met-

25  Flis-Fc ECD, a heterogeneous ligand model is used to fit the data adequately; therefore,
two binding affinities are obtained.

The results are shown in Tables 3-5 below.
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Table 3
Binding Kinetics and Affinity of c-Met Antibodies to Human c-Met-Flis-Fc ECD
Antibody Kon (1/MS) Kosr (1/8) Kp (nM)
D11-8B8 1.0£0.1x10° 0.5+02x 10" 0.5+0.2
D11-C27G3 6.4+0.2x 10" 09+02x10" 1.4+0.3
D11-S17Y 0.7+0.1x10° 28+0.1x10" 42+0.9
C8-H241 1.1£03x10° <107 <0.1
C8-6 1.6+04x10° 3+2x 10" 4+ 1
C8-col6 1.1£02x 10° 03+02x10" 0.3+0.1
5 Table 4
Binding Kinetics and Affinity of c-Met Antibodies
to Cynomolgus Monkey c-Met-Flis-F¢c ECD
Antibody kon (1/M5) Kogr (1/5) Kp (nM)
D11-8B8 0.78+0.02x 10° | 2.23+£0.07x10™ 2.9+0.2
D11-C27G3 0.5+0.1x10° 32+£04x10" 6.5+0.7
D11-S17Y 0.70+0.08x10° | 3.6+£0.5x10" 51402
C8-H241 0.80 = 0.06 x 10° <10 <0.2
C8-6 1.4£0.5x 10° 45+02x10" 3.6+ 1.1
C8-col6 1.03+0.02x 10° <10 <0.1
10 Table 5
Binding Kinetics and Affinity of c-Met Antibodies to Rat c-Met-Flis-Fc ECD
Antibody Kon Ko
Kon (1/Ms) Kotr (1/5) Kp (pM) | (Ms) | ker(U/s) | mm)
D11-8B8 | 2.1+0.2x 10> | 1.9+ 03x 10* | 0.89 +0.04
D11-
273 13£0.1x10° | 3.4+£05x 10" | 2.7+0.2
D11- 0.66 x 10° 189 x 10™ 286 25x10° | 3.0x10" 1.2
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S17Y

These data demonstrate that antibodies C8-H241, C8-6, and C8-co16 bind both
human and cynomolgus monkey c-Met ECDs with similar affinity, but not rat c-Met
ECD. Additional data (not shown) indicate that these antibodies do not bind mouse

5 c¢-Met ECD at up to 100 nM of antibody with 1 pg/mL ECD coated on ELISA plates.
Antibodies D11-8B8, D11-C27G3, and D11-S17Y, however, bind human, cynomolgus
monkey, and rat c-Met ECDs.

Example 3
10 Epitope Mapping

The epitopes of the present c-Met antibodies are mapped by a combination of
hydrogen-deuterium exchange mass spectrometry (HDXMS) (Yamada et al. (2002) Rapid
Commun. Mass Spectrom. 16(4):293-299) and diethyl pyrocarbonate (DEPC) labeling
(Mendoza et al. (2008) Araly. Chem. 80(8):2895-2904). Hydrogen-deuterium exchange

15  reaction of human c-Met Sema domain is carried out in the presence or absence of c-Met
antibodies. Sema domain regions that gain less deuterium in the presence of an antibody
than in its absence are identified as the epitope(s) for the antibody. DEPC can react with
amino groups of surface-exposed lysine or histidine residues in the Sema domain,
forming ethyl carbamate lysine or histidine. If these amino acids are located in the

20  epitope region, they will be protected, and will not react with DEPC upon antibody
binding. This helps to further localize and/or confirm the epitope regions determined by
HDXMS.

Expression and Purification of c-Met Sema Domain. The Sema domain of
human c-Met is expressed with a Flis tag at the C-terminus (SEQ ID NO:76) in HEK293

25  EBNA cells and purified as described in Examples 1 and 2. The purified protein is then
stored at 4°C in PBS at pH 7.4. This domain binds to the c-Met antibodies of the present
invention with affinity similar to that of full length human c-Met ECD, indicating that the
epitopes for these antibodies are located in this region of human c-Met.

Deglycosylation and Desialylation of the c-Met Sema Domain. 100 pL of 1.2

30 mg/mL human c-Met Sema domain solution are treated with 1 pL of PNGase F solution

(Prozyme, GKE-5006B) at 37°C overnight for de-N-glycosylation. LC/MS analysis
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demonstrates that most of the protein is deglycosylated after this treatment. Separately,
100 pL of 1.2 mg/mL human c-Met Sema domain solution are treated with 2 uL of 10
U/mL neuraminidase solution (Roche, Cat. # 10 269 611 001) at 37°C for 1 hour to
desialylate the Sema domain.

5 Formation of c-Met Sema Domain/Antibody Complexes. 10 uL of
deglycosylated c-Met Sema domain solution (1.2 mg/mL) are mixed with an aliquot
containing 29 pg protein of antibody solution (2.07 uL of C8-H241, 2.01 pL of D11-8B8,
or 3.87 uL of an unrelated control Mab), and then diluted with 1X PBS solution to a final
volume of 40 pul.. Separately, 5 uL of desialylated human c-Met Sema domain solution

10 (1.2 mg/mL) are mixed with an aliquot containing 14 ug protein of antibody solution
(1.04 uL of C8-H241, 1.01 uL of D11-8B8, or 1.94 uL of the unrelated control Mab), and
then diluted with 1X PBS solution to a final volume of 15 ul. Each of the mixed
solutions of each antibody is then subjected to HDXMS analysis.

HDXMS Assays. 4 uL of deglycosylated or desialylated c-Met Sema

15  domain/antibody mixture are mixed with 16 puL. of 100% D,0 (Acros, Code 166310500;
80% D during exchange), and incubated at ambient temperature for 90 seconds. The
exchange is then quenched with 50 uL of 0.5% (v/v) formic acid in water at 0°C. The
quenched solution is immediately treated with 2 uL of 5 mg/mL (v/v) pepsin solution
(Sigma, Cat. # P6887) at 0°C for 3.5 or 4 min. The digested solution is immediately

20 manually injected onto an RP-HPLC column (Polymer Laboratories, Part #1912-1802;
2.1x50mm, 1000 A pore size, 8 uM particle size). The HPLC buffer stream from the
HPLC pump (Waters, 2795 HPLC) passes through a metal tube (approximately 1 mL) to
a manual injector. The column eluate is then passed to a Micromass LCT Premier or
SYNAPT mass spectrometer. The metal tube, injector loop, and column are submerged

25  inan ice water bath.

The column is equilibrated with 99% A (0.05% (v/v) aqueous TFA (trifluoroacetic
acid) and 1% B (0.04% (v/v) TFA in acetonitrile) at a flow rate of 0.2 mL/min. An
isocratic gradient elution is performed for 1 min., from 1 to 10% B over 1 min., to 40% B
over 12 min., to 90% B over 4 min. with a 3 min. hold, and then rapidly returned to the

30  initial conditions. The mass spectrometry is performed on a Micromass LCT Premier

Mass Spectrometer with a positive spray, W mode, and the following settings: a capillary
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voltage of 1.5 kV, a cone voltage of 100 V, Aperture 1 of 25 V, a mass range of 200 to

2000, a desolvation temperature of 150°C, and a desolvation gas flow of 500 L/h. The

mass spectrum of each peptic peptide of c-Met is obtained after D/H exchange with or

without c-Met antibody. The average mass of each peptide is calculated according to the
S 1isotopic distribution of the most intense ion peak.

DEPC Labeling of c-Met/Antibody Complexes. 8.3 uL of 1.2 mg/mL human
c-Met Sema domain solution are mixed with an antibody solution (24 ug protein: 1.71 pL
of C8-H241, 1.67 uL of D11-8B8, or 3.2 uL of unrelated control Mab), and 1X PBS
solution to a final volume of 76 pL. Each c-Met/antibody mixture is treated with 4 uL of

10 10 mg/mL (w/v) DEPC in isopropanol at ambient temperature for 5 min. and then
quenched with 10 uL of 20 mg/mL histidine in 0.1 M Tris-HCI bufter, pH 8, and 10 uL
of 0.2 mg/mL lysine in 0.1 M Tris-HCI buffer, pH 8. Each solution is mixed with 5 pL
0f 0.2 mg/mL (w/v) porcine trypsin solution (Promega, Cat. # V528A), and half of the
mixture is mixed with 0.5 uL of 50 mg/mL (w/v) dithiothreitol solution. Each sample

15  solution is incubated at 37°C for 5 hours and then treated with 0.5 uL. of PNGase F
solution for an additional hour. Each digested solution is acidified with 2 uL of 10%
(v/v) acetic acid solution. 2 pL of 100 mg/mL TCEP (tris(2-carboxyethyl) phosphine
hydrochloride (Sigma, Cat. # C4702-2G) solution are added to the unreduced digest
without added dithiothreitol. Each of the solutions is subjected to LC/MS analysis using

20  a Waters Acquity UPLC and Waters SYNAPT Mass spectrometer. The HPLC uses a
Waters Acquity UPLC BEH C8 column (2.1x50mm, 1.7um, Waters, part #186002877) at
60 °C, and peptides are eluted with an acetonitrile gradient in a water/acetonitrile/TFA
HPLC mobile phase system. A 45 min. run time is used for the digests. The column is
equilibrated with 99% A (0.05% (v/v) TFA aqueous solution) and 1% B (0.04% (v/v)

25  TFA in acetonitrile) at a flow rate of 0.2 mL/min. A gradient elution is performed in
isocratic state for 2 min., from 1 to 25% B over 25 min., to 45% B over 10 min., to 90%
B over 1 min., with 1.5 min. hold (at the same period of time, flow rate of 0.3 mL/min.),
and then rapidly returned to 1% B.

Results. Mab C8-H241 appears to bind a conformational epitope comprising four

30  regions of the c-Met Sema domain, located in the a-chain of the human c-Met

extracellular domain (amino acid residues 25-307 of SEQ ID NO:75):
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121VVDTYYDDQL130 (SEQ 1D NO:77),
131ISCGSVNRGTCQRHVFPHNHTADIQS; 56 (SEQ ID NO:78),
179ALGAKVLSSVKDRFINFF 96 (SEQ ID NO:79), and

216VRRLKETKDGFM227 (SEQ 1D NOSO)
More particularly, Mab C8-H241 binds c-Met by interacting with one or more
amino acid residues within:

123DTYYDD 55 (SEQ ID NO:81) inclusive,
144HVFPHNHTADIQS 56 (SEQ ID NO: 82) inclusive,
192FINF 95 (SEQ ID NO:83) inclusive, and
20KETKDGFM»,7 (SEQ ID NO:84) inclusive.

Binding of Mab C8-H241 to the region 144HVFPHNHTADIQS 56 (SEQ ID NO:
82) renders it capable of binding both human (SEQ ID NO:75) and cynomolgus monkey
(amino acids 25 to 932 of SEQ ID NO:73) c-Met extracellular domain with comparable
affinity, but not rat or mouse c-Met, up to 100 nM of antibody in binding assays.

Mab D11-8B8 binding to the a-chain of the c-Met Sema domain appears to be
localized to one region, i.e., amino acid residues within a linear epitope within the amino

acid sequence g4 YKTGPVLEHPDCFPCQDCSSKANL g7 (SEQ ID NO:85) inclusive,

more particularly the region gsCFPCQDCSSKA 195 (SEQ ID NO:86) inclusive. The
epitope for Mab D11-8B8 is further confirmed by epitope extraction experiments
(Dhungana et al. (2009) Methods Mol. Biol. 524:87-101). c-Met Sema domain is digested
with porcine trypsin (Promega) and the digest is then mixed with biotinylated Mab D11-
8B8, using the EZ-Link™ Sulfo-NHS-LC-Biotin kit (Pierce, Prod. #1754210), to bind the
c-Met peptides. Biotinylated D11-8B8 with or without bound c-Met peptides is captured
by high capacity Streptavidin agarose resin (Thermo Scientific, Prod. # 20359). The
bound peptides are released by 0.15% formic acid (v/v) in H,O, and then identified by
LC/MS.
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Example 4
Preferential Binding of Antibodies to c-Met vs. RON and PlexinA2 ECDs

The human proteins with the greatest sequence identity to c-Met are RON and
5 Plexin A2. This experiment compares the specificity of c-Met antibody binding to
c-Met, RON, and PlexinA2 ECDs.
Wells of 96-well EIA/RIA high binding plates (Costar, #2592) are coated with
100 pL of 1 ug/mL human c-Met extracellular domain (ECD)-Fc-Flis fusion (SEQ ID
NO:72), RON-ECD-Fc (R&D Systems, #1947-MS), or PlexinA2-ECD-Fc (Abnova,

10  Taipei, Taiwan #H00005362-P01) in coating buffer (BioFX Labs, # COAT-1000-01)
overnight at 4°C. The wells are aspirated and non-specific binding sites are blocked by
adding 200 pL of blocking buffer (Tris-buffered saline, pH 8.0, with 0.05% (v/v)
polysorbate 20 (Tween-20) (TBS-T) (BioFX Labs, # WSHW-1000-01) plus 1% (w/v)
bovine serum albumin (BSA) (Jackson Immuno, #001-000-162) and incubating for 1 hour

15  atroom temperature. After the plates are washed three times with wash buffer (TBS-T),
100 pL/well of 1:6 serial dilutions of c-Met antibodies in blocking buffer (starting from
100 pg/mL) are added and incubated at room temperature for 2 hours. The plates are
washed and incubated with 100 uL/well of HRP-conjugated goat anti-human F(ab), IgG
(Jackson ImmunoResearch Labs #109-036-097) in blocking buffer for 90 min. After the

20  plates are washed, 100 pL/well of substrate solution (BioFx, #TMBW-1000-01) are added
and the plates are incubated for 10 min. at room temperature. 100 pl/well of stop
solution (BioFx, # LSTP-1000-01) are added to stop the reaction. The colorimetric
signals are developed and read at 450 nm using a SpectraMax 190 plate reader (Molecular
Devices, Sunnyvale, CA). c-Met antibody binding to c-Met, RON and PlexinA2 ECDs is

25  proportional to color signal production.

As shown in Table 6, both C8 and D11 c-Met antibodies of the present invention
preferentially bind to human ¢c-Met ECD compared to RON ECD or PlexinA2 ECDs.



0 0.0029 0.0061 0.000 0.007 0.000 O 0.00275 0.0066 O 0.00445 0.00455 0.000
0.005 0.004 0 0.0063 0.0032 O 0.00485 0.0089 0.000 0.003 0.005 0 0.00975
0. 00535 OW0.2000/13%65@. 0055 0. 000 0. 007 0.004 O 0.03125 0. PB8ZAB2WI/064881

41
Table 6
Preferential Binding of c-Met Antibodies to Human c-Met ECD vs. RON and
5 PlexinA2 ECDs
Average A450 nm
Antibody C8-H241 C8-6 C8-co16
dose
c-Met RON Plexin | c-Met RON Plexin c-Met RON Plexin
(ng/mL) ECD ECD A2 ECD ECD A2 ECD ECD A2
0.000 0.300 0.098 0.092 0.322 0.110 0.109 0.335 0.106 0.104
0.002 0.317 0.088 0.082 0.326 0.106 0.099 0.369 0.100 0.094
0.010 0.317 0.081 0.090 0.335 0.097 0.095 0.374 0.096 0.078
0.060 0.484 0.104 0.099 0.551 0.087 0.096 0.446 0.089 0.082
0.357 0.902 0.091 0.097 0.813 0.080 0.107 0.907 0.083 0.095
2.143 2.861 0.101 0.103 2415 0.098 0.106 2.888 0.114 0.092
12.860 4.000 0.079 0.083 4.000 0.087 0.085 4.000 0.102 0.069
77.160 4.000 0.085 0.079 4.000 0.090 0.078 4.000 0.084 0.096

462.963 4.000 0.090 | 0.104 4.000 0.088 0.086 4.000 0.103 0.092
2777.778 4.000 0.085 | 0.092 4.000 0.088 0.094 4.000 0.095 0.114

16666.667 4.000 0.117 | 0.125 4.000 0.124 0.118 4.000 0.198 0.284
100000.00
0 4.000 0.267 | 0.310 4.000 0.170 0.171 4.000 0.421 0.983

Standard Error
0.000 0.006 0.015 0.007 0.011 0.000 0.004 0.003 0.005 0.011
0.002 0.003 0.006 0.002 0.012 0.005 0.006 0.023 0.000 0.006
0.010 0.002 0.000 0.005 0.001 0.004 0.009 0.015 0.012 0.002
0.060 0.055 0.001 0.002 0.144 0.004 0.005 0.029 0.003 0.002
0.357 0.004 0.004 0.002 0.022 0.005 0.003 0.005 0.007 0.000
2.143 0.032 0.004 0.005 0.041 0.004 0.003 0.128 0.002 0.007
12.860 0.000 0.001 0.012 0.000 0.000 0.007 0.000 0.004 0.004
77.160 0.000 0.002 0.014 0.000 0.008 0.007 0.000 0.003 0.001
462.963 0.000 0.004 0.003 0.000 0.006 0.001 0.000 0.013 0.001

2777.778 0.000 0.004 0.002 0.000 0.004 0.001 0.000 0.007 0.000

16666.667 0.000 0.005 0.004 0.000 0.004 0.003 0.000 0.003 0.002
100000.00
0 0.000 0.008 0.012 0.000 0.002 0.003 0.000 0.011 0.093
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In vitro

bi ndi ng aseayw/@ee@4used to determ ne inhibition of HGF pCmdiSagoessst Met 5Sby
the present c-Met anti bodi es.

Exanple 5
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10 20) (TBS-T) (BioFX Labs,
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phosphat e buffered saline (DPBS)

in Dul becco4$
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Bl ocki ng buffer&iq:rsgg hen rlenoved %@?%e wel | § and 50 '3[1E'E1675f antibadies in
bl ocki ng RON concentyations] as indi cated jn Tablje 7 are added
into each EGDS | ed-Met EG oRRN ERP [ORI€xincA2 |jcsMeaEfeie RQNECDST RiexintA&H - onl y
control THe? | wi 6-2B4e 1 MeR078E | Bddiles ABH73 ncihid?%eld 1879590 mi n.
at 37C. 5 08088 || TAR7ENe na®-276%/1 e 0-HT0BANE hO-G7565t 0r Q39PFF) 0.09209 [SYOQOMAR | #294)
i n bl ocki f @&¢74 4 i nat2P¥bnceitriat | P73 1031467 O8e It h@®98dded t o
each wel | 0t 0.9 bodyen| y &P 1 0f-066@5] || s0.37Bpfel pl08e's| cCiitAiini ng t he
c- Met ant HE3E3 e 41969 nclbAfed AR7E |pl AY¥ 1 shak@¥ *flor 0084 (hours at
roomtenp e0.069} | s 29266 1 he®h 0690 wddEd f o433 | 108 It HP-OPERSIT in a
pl ate was %79 t L of bi ofPi¥H at SP°HNt i - HGE Ant93B&dy CRED | Syst ens,
# BAF294) o0& Py fer at*a PPHA | coRf@ntratichl of %0 AP0 lare
added i nt V(] plates| ar®%¥hoculdPed for 90l nP-P18%t P§Fh
t enper at u 00081 | & FhiwasHe BI85t mag v 1 KOS T 09953 Ipl ate
washer. 1 B a 21990 di | ut{ oRCBPS st FEMEavI-di-n-hpr SR ddi s 1544 oxi dase
(HRP) (R& eh¥ 98) 3-9241 bl &8%Phg bl @jpape_”add%%ﬁféo_eﬁﬁ‘f‘s\..el | . The
pl at es ar e—i-nclibatec 30mn-lat roomtenperature.l The wells are washed
four times—with TBS aplate v¥WadEragg I+ /well of substratelsol ution
(Bi oFx, # 0BT et BHUA” 5ddeW!” and- R pP-APES! 5r0P0{2qc ALR998d for 10
mn. at r b 3 Tol8'Pbp LAV 0a%88R 10529 11 P-00889 | F01&Pgp
sol ution (ERYEL 0082 SPE01I0000 08 | o Q0L A.00T e BAHAT bs GG | 0 QA0T3 " 5 30
wavel engt p-&87 458018700003 o 041487 L 04008 | Q.00339d, PEOELY ; D00k OHEH | ang o
backgr oung-$824u% jef 442955 | ONORES L ARATT;y A4S 2000075 |y 09080 y |
c- Met ant psO- WP 1+ B80T osBHE2 L vERP T on—BP Berk—huRaR-HEEPE IMEE%Padi ng.
Table 7 5 + 198 Lo Wuman—HaE BIAB hg 00 Huran—c-Met-4{2%ag - 04801 1D 1-
Ant i bodi e AABB L ¥t - body dod&2 he/ AR IgceDitt eBE Bt - 22283 1p11- S17Y
h | g&4C8- p4%30%g_ &8 0002 43000555 PDB52 35 "6 4 o0 |54 GO0AES |~ 550088

0.003 0.0 0 0.00975 0.00535 0 0.00705 0.0055

0.007 0.004 0 0.03125 0.03495 0 0.0007 0.0035

0.016 0.00 0.0789 0.07335 0.14345 0 0.00865 0.004
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uL of a 1:200 dilution of streptavidin-horseradish peroxidase (HRP) (R&D Systems,

25  DY998) in blocking buffer are added to each well. The plates are incubated for 30 min.
at room temperature. The wells are washed four times with TBS-T in a plate washer.
100 pL/well of substrate solution (BioFx, #TMBW-1000-01) are then added, and the
plates are incubated for 10 min. at room temperature. To stop the reaction, 100 uL/well
of stop solution (BioFx, # LSTP-1000-01) are added. The samples are read ata

30  wavelength of 450-570 nm on a microplate reader (Spectra, MAX 190) and no

background is subtracted.
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30 0.333 0.272% 061 2% 0.41% 0. 334 0. 07"7693 3% 0.328 0.p#s 1.113

1.29

1953.13 2.43 1.43 0.97 1.23 2.27 1.08 0.68 0.60
7812.50 2.50 1.24 0.91 1.12 2.49 0.95 0.70 0.57
31250.00 2.50 1.31 0.94 1.17 2.67 0.98 0.77 0.56
125000.00 2.43 1.38 0.89 1.35 3.00 1.32 0.69 0.38

15 STDErr
0.00 0.06 0.06 0.06 0.06 0.10 0.10 0.10 0.10
0.48 0.02 0.13 0.01 0.09 0.24 0.02 0.14 0.15
1.91 0.27 0.08 0.08 0.03 0.00 0.03 0.16 0.12
7.63 0.14 0.01 0.21 0.08 0.14 0.03 0.06 0.09
30.52 0.09 0.02 0.31 0.09 0.16 0.01 0.03 0.01
122.07 0.09 0.07 0.03 0.02 0.08 0.10 0.02 0.03
488.28 0.00 0.04 0.04 0.02 0.01 0.02 0.00 0.01
1953.13 0.13 0.16 0.02 0.05 0.00 0.01 0.01 0.01
20 7812.50 0.04 0.01 0.01 0.02 0.25 0.07 0.01 0.02
31250.00 0.06 0.02 0.02 0.04 0.03 0.03 0.03 0.03
125000.00 0.07 0.03 0.01 0.08 0.13 0.47 0.01 0.00

Abbreviations: AVG = average; STDErr = Standard Error

Example 6
25 c-Met Antibodies Induce Weak ¢-Met Phosphoryvlation

Compared to Hepatocyte Growth Factor and Agonist Mab 5D5

Upon stimulation with HGF, the A549 lung carcinoma cell line exhibits increased
c-Met phosphorylation at tyrosine residue 1349. A phosphorylated c-Met (p-Met) ELISA
assay is used to measure the agonistic activity of various c-Met antibodies in the absence

30 of HGF, as well as of Mab 5D5 and HGF itself.

AS549 cells (ATCC, #CCL-185) are cultured in Ham’s F12K + 2 mM glutamine

(Invitrogen, # 21127-022) + 10% FBS medium (Invitrogen, #10082). Cells are plated at
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6 x 10" cells/well in the full serum medium as above in 96-well plates and incubated
overnight at 37°C under 5% (v/v) CO,. The medium is removed from the wells and the
cells are starved in 100 uL of Ham’s F12K + 2 mM glutamine medium + 0.5% FBS for
six hours at 37°C under 5% (v/v) CO,. Antibodies or HGF are diluted in the starvation
culture medium, added at final concentrations as indicated in Table 8, and incubated for
15 min. at 37°C. The medium is aspirated and cells are lysed in 50 pL lysis buffer (10
mM Tris (Invitrogen, #15567-027), 150 mM NaCl, 2 mM ethylenediaminetetraacetic acid
(EDTA) (Invitrogen, #15575-038), 50 mM NaF (Sigma, #S1504), 1% (v/v) octylphenoxy
polyethoxy ethanol (TRITON®—X 100; Sigma, #T8787), 2 mM sodium orthovanadate
(EMD Chemicals, Gibbstown, NJ, #567540), protease inhibitor (Sigma, St. Louis, MO;
#P8340), phosphatase inhibitor cocktail I (Sigma #P2850), and phosphatase inhibitor
cocktail IT (Sigma #P5726)) per well and incubated on ice for 15-20 min. Cell lysates are
used in the ELISA assay described below to determine the phosphorylation of c-Met at
residue Y1349.

c-Met capture antibody is diluted in Bup H coating buffer (Thermo Fisher
Scientific, Waltham, MA, #28382) to 2 ug/mL, added to ELISA plates (Greiner Bio-One,
Monroe, NC, #655081) and incubated overnight at 4°C. The wells are aspirated, washed
three times with TBS-T (BioFX, Owings Mills, MD, WSH-1000-01), and then blocked
with 200 pL of blocking buffer (TBS-T plus 2% (w/v) BSA) for 1 hour at room
temperature. The plates are washed three times with TBS-T. Next, 25 uL of cell lysates
plus 75 uL blocking buffer are added, and the plates are incubated overnight at 4°C. The
plates are then washed three times with TBS-T. 100 ul of 0.5 pg/mL of pY 1349 c-Met
polyclonal antibody (Cell Signaling Technology, Danvers, MA, #3133) in blocking buffer
are added to each well, and incubated for 2 hours at room temperature. The plates are
then washed three times with TBS-T. 100 uL of 1/10,000 diluted peroxidase-conjugated
goat anti-rabbit IgG polyclonal antibody (Jackson ImmunoResearch Laboratories, West
Grove, PA, #111-035-144) in blocking buffer are added to each well and incubated 1 hour
at room temperature. The plates are then washed three times with TBS-T. 100 pL of
3,3,5,5 -tetramethylbenzidine solution (BioFX, #TMBW-1000-01) are added to each
well, followed by the addition of 100 ul stop solution (BioFX, #LSTP-1000-01). The

plates are read at 450 nm on a SpectraMax M5 plate reader (Molecular Devices,
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0.211 0.142 0.128 0.100 0.148 Ab Conc. (ng/nmL) 5 p-Met signal Mab 5D5 3.290
10The datwocdernmisdésnat e t hat HG- and agoni st c- Met Mab S5PETAIS2@®E4881
stinmulate c- Met phosphorylation, while present c-Mt Mbs C38-H241 and C8-6
weakly stimulate c-Met phosphorylation. Simlar results are obtained in

HCT116, H460, and NMDA-MB231 cell i neg6 Mab D11-8B8 yields simlar results.
47 Exanple 7 c-Met Antibodi es | nhibit" HG- Induced c- Met Phosphoryl ation

Bi ndi ng ofg a4 0¢ fWalis bR dEUFRRENR Wrdly g QP @dre €~ Mot

nol ecul es 5angdva§ct ?\\)/g/ﬁsgn%o a]%e c- Met si gna i ng patthrvay I'n trﬁl s exanpl e,

human col dMd@nkePededs). | i ne HCT116, which is responsive to HGF, is used to
assess the inhiditj P phosphoryl ati on at tyrosine residues
1230, 1234, anﬁ%g%@%oagé%@%tlﬁl%&%ge present c-Met antibodies. HCT116 cells
(ATCC, Manassas, VA, #CCL-247) are resuspended to 150,000 10 cells/nL in

Me Coy' Sﬁ SA nedi um (1 nvitrogen, Carl gg CA, #16600-082) plus

peni ciI'lin/streptonycin (Invitrogen, e58_L40- 122) with 10% (v/v) fetal

bovi ne serum (FBS) (Bffevi dfrcageMnﬁH@GbSZI-IMhndmg(ﬁlimMﬂf SbHe resuspended
HCT116 cells are added to 96%1811 tl ter ﬁgl‘flﬁeﬁs (Corning, Lowell, MA
#3596) at 30, 000 cel | s/ wel™ ¢ ?Sﬁ qoé'"é &Y i ncubated for 48 hours
at 37C under 5% (v/v) CQ2. The culture nmediumis then 1l5aspirated and the
cells are starved in 100 uL of MGQ@emets 5A medEtum piMes
penicillin/streptonycin whhGor®. 1%s{analy) BSAghdr 2digmdurs at 37C under 5%
(v/v) C®. 25 uL of sodi uﬂ"\gémlr)de‘:(3 PHal corfcdht rabie6h of 0.01% (W v))
(Sigma, #S2002) are added, fol ovveg bgTTTEdI FpLy by,@dding 25 uL of 8X c- Met
antibody dilutions to McCoy's, am pl ysspeni Cd Z| n/ streptonycin with
0.1% (wv) BSA, and the cel I3%3§1re loqg(pbat edy2fd forgpag min. at 37C under 5%
(v/iv) CQR. 50 uL of HGF at g 4fsnal ggencent r@dgson Qfge200 ng/ nl are added to
each wel | and the cells arejgigagubapedy for amp@ddi tggpal 15 min. at 37C
under 5% (v/v) CO2 The nedi ynpss tham aspi r@fed anghe?0 uL of cell lysis
buffer are added (10 nM Tri 9.041 nvi briegen, #l6567- @, 150 mM NaCl, 2 nM
et hyl enedi am netetraaceti c aohd (ED0A (I nwvi.tosogem.o7#15575-038), 50 nmM NaF
(Sigma, 25 #S1504), 1% (v/v).0oetyl phenoxy podpet hamorset hanol (TRITON(r) - X
100; Sigma, #T8787), 2 nM séd2im obPhdvanada®se (ENMDI1Chem cal s, G bbst own,
NJ, #567540), and conpl ete protease inhibitor, EDTA free (Roche, Basel,
Switzerl and, #11836170001). Cell s are i ncubat ed in the lysis buffer at room
tenperature for 15-30 nhe CeII tes re assa eMPfor c-Met tyrosine
phosphoryl ati on by ELIS % %l |1 o nea|30 “ta lg %5ant| body is diluted in
coating buffer (BioFX d'ra (Iu 0- 3 to 2 ug/nL. 110 uL of
the diluted antibody are addedo per1owedl t o5 ELI SA 3goat es (G ei ner Bi 0- One,
Monroe, NC, #655081) and the 1pbates.120e i ncubated 48 overnight at 4C. The
wel | s are aspirated, washesl3izmsce w26h TBS-T, and then bl ocked with 200
1.iL of blocking buffer (TB84T1pl ugeges (W v) BSA) for 1 hour. The plates
are washed twice with TBS3T037Next, 0261 1. i L of cell lysates plus 75 1.iL

bl ocki ng buffer or 100 1.i1B34568 MKN@B1tel|l |ysate dilutions (diluted with

bl ocki ng buffer, as a stafdaPd} aré'&ided,
0.137174 0.128

0.045725 0.100
0.015242 0.148

10 The data demonstrate that HGF and agonist c-Met Mab 5D5 strongly stimulate c-
Met phosphorylation, while present c-Met Mabs C8-H241 and C8-6 weakly stimulate
c-Met phosphorylation. Similar results are obtained in HCT116, H460, and MDA-MB-
231 cell lines.

Mab D11-8B8 yields similar results.
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5and the plates are incubated for 2 hours at roomtenperature. The plates
are then washed four tines with TBS-T. 100 1.iL of 0.5 1.ig/nL of
pYpYpY123802BB8M596535 c- Met pol ycl onal anti body (I nvitro@em/Uus#endin8B88G) i n
bl ocki ng buffer are then added to each well, and the plates are incubated
for 2 hours at roomtenperature. Next, the plates are washed four tines
wth TBS-T. 100 1.iL of 1/12,000 dil ut d peroxi dase-conjugated goat 10
anti-rabbit 1gG polyclonal antibody (f}chson | mmunoResear ch Laboratori es,
West Grove, PA, #111-035-144) in blocking buffer are then added, and the
m xture is incubated for 1 hour at rrperature The plates are then
washed six tinmes vmth TBS-T 1001 Elf_gg&ti?f , 5,5 -tetrarret hyl benzi di ne
sol ution (Bi oFX, ¢VNBW ' §GAclidr cedce-Mat Rhose lftoh| owed by t he

w00 on 100yt P SOl LR T STE 00 D g P ot

r eader 5 MundectivatiolDeftheed/ct Spmuhiyiy ahtewayCA thid brenglea hdasndcobanroaecerr sell

est abl i shed i 4- par anet er . ana is, d sanmpl e. val ues det er mi ned
vei ng. Sorteitpds R FEpGhu s ) Bunfly SRSl BIRS BEFz ot age of

i nhi bi ti orinéifce® pidephdrylatiesi an e r@hespiidiey 1 230, 02784( sndsieBs af c-Meebyfhcaver age of
HG- treatnent w t hout. c-Met anti body addition (0% inhibition), and 100%

i nhi bi ti orP"F§MEYcLantibelicsay er age of sodi um azi de treatment (no HGF or c- Met

anti body treat mamt)i6 cdiBheCe, mgyygastm mr@mz;ma) 28 refusp@lde€ Rt IS00@At NnENt S per
experinent for three experinents w standard errors. The data denonstrate

that file GHY@Ln Mofay” Séﬁtm%W@Vlf%?n Fhréqbbﬁl &Le At OG0RASAL plgh si gnificantly

i nhi bit H%nicﬂﬁ'ﬂ}@t%ﬂt RSN ard2Be syl wm@% (c/vMa%al b&IRAkAh t0 that of
t he human %GZ and Ig i sotype controls. 49 ble 9 Percent Inhibition of

HGF- | nduce§bg} ﬂ@tltrq%ﬁfldfélioﬂ%’z sPRGHyefdhs @WSB@@HCJM ¢slls aregddsddpdi es 50

Exanpl e 8 ggl \Qé’lpﬁkk&ﬁer(ﬂiaté& (U@ﬁlﬂgf‘iﬁ)&é}ﬁM&%S% 2030, 600Mefis A1 bRk 8sits The
experiments described in this exanple enploy fl uor escence-acti vated cel |

sorting ( Fw:@)%n mﬁway@l far 4%@@@&%&1&&@ mat/vh@@ ghe selfire medipm igthen bodi es
bi nd tg ce f)lrai? 61d Ceefis M%E R;%h %CTUO‘?& (?f%cd ﬂsiu%ﬁm%alb@ltplﬁsnt ernalization. The

MKN45 el 18 constl uttvely "express evel's of total c-Met, and
exhi bi t H@Eﬂlcﬂhﬁﬁfﬂmpdmnfblnphﬂs(pr%r(wY\aBISMODMhDul\Ht3@.33 wdee¥d(WvIEOMET gene

[ifi ti , | ti d dati
o Eraarsal afoliity 4285 TR ork Siadon ARPRRE Db DR Rrlod e diag S0l | o0
pat vy QWL inedBratehy a6 GO cPhAORS, (158043 Met35Q8h ar e seeded

with 1.5 x 105 human gastric tunor N45 cells (Japan Heal th” Sci ences
Foundat i ormedHen plup pSE¢1BRGECIRORER (‘;VNhIQé%GY/E)eB%rﬁRld the reikBoo BYYbated 2 i of

#100827" " 2ohA PGy Kt piv i FORC e BERGE M « B FRNFRLIMEY ) 1 208

and 100 uglghoD arrladdddrte paahrmdli and ﬂﬁa(dehmrb urmglmed %ﬂﬁﬂa@lﬂ)@onal'ﬂlﬁmmlaﬂaﬁé@ are

incubatedf r 24 37C. under 95% rel ati h d 5% (v/v) CQ2.
At 1 Dot M6 R it Qe T g oS e PO Bl SLGHCT PR 8 of |5 gt
Af ter overgaughtio i ativemtirobdhes 3skt0p®, Madhmmie, 2 gvpved from the wel I's and
replaced with 1 niL of enz%‘bme free cell’ dissociation solution (Chenicon,

#S- 014- B) . cthppnedigmingtefipaceaqieE TV iHvErogeh i ¥ de 8t abadM ARt £¥ighai ng

i R e S R LT v

and 0. Ol%z(NMs)odﬁmdomamddelEMB&Tmfrﬁcam Gluhistﬁgndell k547580 caldeomatetd body t hat
recogni zes a dif 0 fro i ies is | abel ed
by oSt ng. dHCEPEHITER G b b ool Bt SR oty TabaroR ) 1 eNo ecul ar
Probes, Eug&ibeted GRhe HAs B0k} ro@ﬁﬁt@ihﬁd:rﬁ@relf@r 19180 mup Eddllaysases 2RiaB&LEACT i ons.
100 uL of bi ndi ng( buffpg % }al n{%ﬁ 2 ug/mT of the Al exa Fluor 488- | abel ed
anti body dPeC-HEHEECSS Phppherfation Fex: &rfell%en i ncubated for 60 nin. on
ice. The cell sc@m&cblhaﬁ MBSNIOGs ANER iMedin bEMBidP Genhdadc A esuspended in
DPBS cont ai ni ng idiumiodide (to stain the dead cell s). The

pr o

amount of %ONEtIO%PngPel@/mlgnhhomln@ftm]dliw apEbedy iy gddedpdrsvelinal yzed by FACS
anal ysi s, @ndaig Y8 B S 0Rk JARaE 1RAWI & The mean
fluor escencegﬁggjtaé%glar&e éﬁeé ce(ﬁ éurfggg()?@falnectzj %e éqlu<C31unbta}etdy of c- Met
nol ecul es that renmain on the cell surface after treatnent with c- Mt

anti bodi es.




51 The data from one representative experinment are shown in Table 10. Table
10 Effect of C8- and D11- Antibodies on 5c-Met Internalization as

Det er m newlOlz910/ASBS4 Anal ysi s Mean Fl uorescence Anti body @ag/uskjoaiogE2D11- 8B8
D11- C27G3 D11-S17Y hl gGAC8-6 C8-H241 C8-col6m gGbD5

5.00130. 2544. 6651. 0956. 35135. 0367. 8857. 6356. 16136. 4792. 87 10The data
denonstrate that the nean fl uorescencg intensity on the surface of cells
treated with the present c-Met antibo Pes is lower than that in cells
treated W&v@w?%h?ﬁ)tréf €S RPROGEINGd & Ngirété&’tv% %f&%@@%’f%ﬂ@%eﬁ%ld&&@ ant i body,
indicating t t he present c- ant | |es i nduce c-Met i1nternalization.
Mor eover , witie2(fgenofftleckimg oterad Bt ﬁnsi%;(wbn) BShe fe Urhoac elhefplatdsarcel | s

treated with t t t'b SIS t ha cells
treated wi‘i’ar§h%3(}ﬁ"t“l?B ﬁ’ae'g'%% N%ét %FL ESWSQE%%L}‘% G F’ﬁé’flff?aotrlléﬁ may be
cal cul at ed,jasr MIRNu9 W8I Iysate diluti¥dd (Ian@teala;hth BRCKIAR battdr las a(shBad}df dréidRgCcence of

test antibody di vided by nmean fl uorescence of isotype antibody control)]
mul ti ply ecknByherdgys are incubated forphouryat sparatcmpareiugh distpdptesagiést weshed t he

present a e e data in

Exanpl es g&% ggéfgaél%gt rlgute ti&?h@ﬁ“ gr?ﬁ%f%qgﬁ%?’b&%l es a so i nduce

degr adat i qmlycwndl ang bty yhtagpi (#|4448&$(B)an blooking biifdr arc then addec(lorepﬁerrent ary

internali zat e ts are, o conf ocal

Tor aconfiil SRLBERHIS B R Bou ¥ SIR SR P SR HRPARERY S Ui ng

C8- H241, G8asﬁed ﬁﬂrﬁ@esiﬁth BBSITMI00 B oDl/Ilzaa)umb@ail@mmc&smdn@rgated goat

25i nter naI ization results are obtained in cynonol g%]as m)nk%Nl H3T3 cells
H‘R‘@ﬁl%

t r ansf Kt edttiviplnt [gH dplriona @pdbady sBakRy IpretRep g t Oreeg. H241,

C8-6, CB-cox 1811- @fgim?timac@rgtuu@@%@%eﬁla&&dl DAUEEmIXAIE fsNAdubERY Fpn of c- Met
in NNH3T3 cells tra ected wth nucleic acid encodi ng human c-Met ki nase

domai n nutheur grog teawTratusgt ThsgddtessarCeppigshed g8 -tiges @@hd®BSTB, 1¥nd- ¢fur i ne DI |

al so 30 i MR ancer H1437
cells con?giélmhs:esn_t&;a%{/b Beﬁﬁ anQ ra;(gl‘%&ﬁ%?n rrutlﬁ{wbr? %Siélgﬁa H)%Q% mut at i ons
cause gai nwadl, fdllowedi b}Dﬂle(adkﬂlﬁ(bﬂ mﬁjtoo\pla saptsoladn (BiolX, #tLh}EPelOﬂe{)l) 52 Exanple 9

Antiboyl hibition o d- endent Tunor_ Cel | liferation In Vitro
The. 1 nb biRHBTOIU HASP FERPRT 5 DR CTERCD T POhag S TRV OBl e

5i ndepende(molév&iMEeﬁeésl Suringavan&eAabs“ﬁmaad@fd dule ib bs@michel sisiex apaaed in this
assay. c-Met and |sot%£)%£}iontrol anti bodi es are dil ut ed with culture nedi um
( RPM - 16407 {'FTrip R oG8t amPI gy arersspipipry ¥ DR b 0l titdiiate

(I'nvit roge(molé%aﬁpﬁgx)lcesioo U 500m. penicillin G and 100 ng/ 500 niL
streptonycin (lnvi tro% #15140)) to achieve 2X the final concentrations

i ndi cated i n TdBF gergantaggp§mbition of cofetiyiasivephesliopdaiipndotetittithhs 10are added
to eacly Welibra é0%MEdtmEﬁt%ﬁ%umMnﬁbMyagdﬁﬁloﬁ ks Mhﬁﬂldﬁ%rajﬁa45@%5l7) MKN45
cells (Japan alth Sci ences Foundation, "Health Sci ence Research Resource
Bank, OCRBOWBMipn irset ardieritaiagreef sbdiumpaidairgitoent (nelHOE s 6 Mg 6vidbodsind ar e
resuspendetgea{ng)eng) x105 cells/nm in the same nedium 501.1,L of this MKMN5
resuspensi on are added to each well to achieve 5x103 cel I s/well. The pl ates
are then i ncubdiakld 9fshowsiBe hures ohtripB7a@ trSumeiss p@Sparieicat fovthrdeunmi dity and 5%

(v/v) CQ2. ur. ] re .pul sed with
3H- t hyni di P 8{"&5%5‘%3‘?‘6@% dg‘l rg%sﬁ%ﬁz‘ta%aﬁ%%%%%fﬁv‘g %‘&Mfg?’ﬁ‘%g?l%?c, 95%
rel atilfe Mfnhediresgnt 15@611(1@11 mgmm@mly ilﬁhénﬂé@ﬁindlub@l tytveine plenpleylaioncbft he cel | s
are vvashed L _of ti phase Superm x

(Per ki nEl nery %?fﬁ’ﬁffgﬁ% 0afrﬂgé hugl&gégﬁl%anedﬁgﬁi REPPC IS h1 ates are seal ed and
incubated for at |east one 20 hour at roomtenperature. 3Hthym di ne
incorporated in the cells is counted for one mn. using a scintillation
counter.



The data fromone representative experinent are shown in Table 11. 53
Table 11 Inhibition of 3H Thym di ne Incorporation in MKNA5 Cells by Vari ous
C8- and DyO-20fwnspdsedi es 5AVG CPM Ant i body dose PCT/US2009/064881
(ng/ nL) hl g&D11- 888D11- 27G3D11- S17Yhl gGAC8- c016C8- H24108- 6m gG5D5
20000. 045054112391840719752506281173811425163875244835086
3333.34938411441169202123954026129561%%63182165367038195
555.651720119251598720936542041347613217183345465539496

92. 64756211094145502191154264124191119@%2530415224139607

1015. 450488244022868539695538062252823150447715132949766

2. 6484914474147 8824958 8bitleoH INeEA8heté 4 NG54 63 Rigiphorylation

0. 44646843334439984530455330474854 3 49563
0.144822415784151544566538561&9@%1%@?2@1%%@3&?@ 51883

0. 050427504274421344213487085147851478487085030050300 15STDEFrr

20000. 029271141265120624912626542821845764

3333. 32462732641689142138838631413101491

555. 621666055782674364F8[EB1111{B1Z02HH2 2 22 2 2=
92. 618352215056417B35PBHBA 751086278 |7 (> 8 53 & &I
2015. 4214420249414@1376&)71771.4221281 68> = = G'i’l) ad E
2.6258719141133191G197B216419454449192577 o =
0.4204165011772551150133B2B921¢27888 08 e a2 = = |z
0. 11628173418172402678[3#0p442158828029 K |8 B Bl
0.01203120384184113%778EBp8613712747£7] Apbrevi ptions{"AVG = average; CPM =
count per mnute;, SDEr|= St angagd=Hrrjor 25Tpese data denonstrate that
various C8- and D1E& c|Met|anti[bodi&y of the i nvention inhibit
HGF- i ndependent MK®5 tell|Prolfi feratfiogn as e g bylZa reduction in
3H-thynidine i ncor}garatgrj Si i &r or|8a B B ngjg n SNU5 and NUGC 4
tunor cells, whichZacfEerhibi {Sconst|rt|¢tive®
phosphorylatlon of - Met| PBExanpl e 10 | Reducti gPEogphorylated and
Total c-Met, and ck|QropheddEng, 8F|<Lihas ENEr: ful & Domai n, in
Response to c- Met Antibotres Thirsexanpre es whet her treat nent
of MKNA5 cells wit I$ c-Met 35 anij hodi g@fgtﬂggpﬁege-ﬁt invention results in
reducti on of phospipryl ated c- Vbt S |t @nd|wauak g-8bt. In addition,
this assay is usedzho determng if c-|Mgt anti pody trgaﬁment i nduces the
shedding of c-Met EED i nto MKNA& gondistconeds mdiumle
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54 c-Met and isotype control antibodies are diluted with culture
medi um (RPM -1640 (I nvitrogen, #11835), 10% (v/v) FBS (lnvitrogen, #10082),
2 mM L- glwoaniwsgsknvi t r ogen, #25030), 100 U/ 500nL peni eciritisaoogoe4sad 100
[tg/ 500 nmL streptonycin (lnvitrogen, #15140)) to achieve 2X the fi nal
concentrations indicated in Table 12, and 50 5[IL of the 2X anti body
solutions are added to each well of Qg-well tissue culture plates (Costar,
#3596). MKN45 cells (Japan Heal th Sci fces Foundati on, Health Science
Research Resource Bank, #JCRB0254) Eq(ra&]g j¢ Nntained in the nediumindicated
above and are resuspended to 1x105 in the same nmedium 50 [IL of
this MKNA5 resuspendnducti i eh Aaj @ve 5x103 cells/well.
The pl ates are % elative
hum dity and 5% F %%%%%%&2%&%}@% F: ees% pzo “ﬁ?"ég*é*?gg&{va%ge%%r. bed in
Exanpl e 7.sottmgdBACS) amaly51s hedecmnetiatd thmtehle preghintieriVier mnbeaembmd @aienent is
coIIect uantitati . p- Met vels in the
col | °Tyearulhe e ¥Eln BRM BT B &l G B PR PEMING Ak ¥EH: ef
concent ratdoﬁsnu(tazslyoheplessrmglelévéjyoﬁmc Pieem@e;#xﬂa?m@}? indkberldbims phor yl at ed

c- Met iLon of c- at t slne re u 230, 1234, and
1255 15 ddPBEROORSY Ol bR o A eyt M R ZH I Net | £CD
Sheddi ng F@pedrh® ifidicat-Met ¥oiradith GedEtantpld 1Blah&19), resuléndMatiniGeinbuse ant i body
is diluted in coatl buffer (Bi oFX, d endora, CA, COAT-1000-01) to 2
[ig/m. 116°¢ Metﬁ)‘\gn*t EPH I#t-ed anti body are added per well to ELISA plates

(G eingr Bi 0- OveellsMpBRRA, nsN@cu#@é%ﬁ?e%)(c@sm #3'398)&k@§e@<§ed%1@11'515811|@58t ed
overnight at 4C. The wells are aspirated washed 25 twice with TBS-T, and

t hen bl ocKBapigesriowmor MK qsll%@maﬁé{%ﬁh PasncesTmndation deaSCiRres)  BSA) f or

1 hour at I(é%@ﬂ&ﬂ@&B&E@BMI@#Jc"ﬁkﬁ)zﬁhﬁhQﬁnEBﬁ‘cuﬁt{h‘%ﬂné@@ﬁl@@@MM&@ with TBS- T.
Next, MKN45 cel | #%/sat es, condi ti oned medi um or c-Met extracel |l ul ar

domai n ( ECHVitt@eg @N@W%(V(VQ§B§ (BW&W@%&}O%&}QYJ@M%@W&W the plates are
i ncubat ed t e washed four
tmmswi £ TREE 00 g0 RO REA G and 1o BIBh B, ek REN Cond - vet
ant i boly ((mr@%)#lﬁl'@b) thcpksltea atﬁiﬁMatedlforMMemrs etpﬂ7f6peda‘r|9@%rblhévecapt ure

anti body dilu i r ar vvel |, and the

pl at es arg11 i r*‘n%1 élflgtfb¢vpvﬁlﬂg]hé t 4o %Sg‘?ﬁ?% the plates are
WO 2010/ 0%ﬁ&ﬁﬁ‘ﬁfdn%m@ﬂﬁlo6A8&bv5ﬁ1ghaﬁ¢f@derftahé cdltumaﬁedhlnhﬁs FFRSvel. 100 pL of
1/ 12, 000 d Iu ed ero -conj ugat.ed streptayi din ((Jackson | nmunoResearch
Laboratorl %r\?gl eﬁ/ﬁ({l%%ﬁ%%ﬁ@ﬁﬁﬁ@?ﬂ@ﬁ%&ﬁ Ay BtPrer are then
added, anotcmaaﬁlcm ¥5U18-B)S Tho el atea@éd idtoltantfifidk nbeOfc BERE rr@tlmeel The
plates are then washed six tines wwth TBS.-T. 100 pL of 3,3 5

t et r amt hylPbe Rt a1 lRemdJemrRprstes pnl wisked %ﬁ*FR/BW‘&‘GWWi‘)m éql@waéazéanet o each

vel I, fol | ,pyedabyintoheisddittt Es‘wﬁlOQ% 1§ BSA Al bR OBb @R azide).
#LSTP— 1000-01). The pl ates a?jeP read at mﬂ‘:gz nm wi th aﬂgg nm corre)cti on

usi ng a Spedereaniness gicavle antbdthat Kspeess aditfsavt gRitope Bgrrhval e, CA). The

standard %és\éﬁ’tc‘Me@ﬁ&%ﬂ&sﬁi"ﬁgel&%%nﬂg a%&l@ﬂieﬁl%r 4@8‘@idﬁ§él§nal andoipnpl e val ues
are determ ned usi %g SOFTmax . tware 10( Mol ecul ar Devi ces).

As shown ilrmbuas et olewl\?éPﬁlh%tEuam @Bt%‘b 2014y pocprdingao dsrsapplisveal t hat Mab
C8- H24l t1f11q {g@@/; I@R{IL g’gﬂ&&’in%ﬁﬁ?&@&ltﬂn&{? 1/ §t4 %@R?ex&@fu%} 4§8‘ Met by

appr oxi mat e 8 treat nent nax 'y reduces p-Me
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molecules that remain on the cell surface after treatment with c-Met antibodies.
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The data from one representative experiment are shown in Table 10.

Table 10
Effect of C8- and D11- Antibodies on

5 c-Met Internalization as Determined by FACS Analysis
Mean Fluorescence
Antibody
(ug/ml) higG2 _ D11-888 D11-C27G3 D11-S17Y_higG4 _ C86  CB8-H241 C8-co16 _migG___ 5D5
5.00 13025 4466 51.09 56.35 13503 67.88 5763  56.16 13647 9287
10 The data demonstrate that the mean fluorescence intensity on the surface of cells

treated with the present c-Met antibodies is lower than that in cells treated with a
corresponding IgG isotype control antibody or mIgG antibody, indicating that the present
c-Met antibodies induce c-Met internalization. Moreover, the mean fluorescence intensity
on the surface of the cells treated with the present c-Met antibodies is lower than that in

15  cells treated with control agonist c-Met antibody 5D5. % internalization may be
calculated as follows

% internalization = [1- (mean fluorescence of test antibody divided by mean
fluorescence of isotype antibody control)] multiplied by 100].

The internalization data suggest that the present antibodies induce dimerization of

20 human c-Met. The data in Examples 9 and 19 demonstrate that C8- and D11- antibodies
also induce degradation, and reduce phosphorylation, of c-Met.

Complementary internalization results are obtained by confocal microscopy using
fluorescently labeled murine C8 antibody in MKN45 and Caki-1 cells.

Using C8-H241, C8-6, C8-co-16, and murine D11 antibodies, similar

25  internalization results are obtained in cynomolgous monkey NIH3T3 cells transfected
with nucleic acid encoding cynomolgus monkey c-Met.

C8-H241, C8-6, C8-co-16, and optD11 antibodies also induce internalization of
c-Met in NIH3T3 cells transfected with nucleic acid encoding human c-Met kinase
domain mutation M1149T. Antibodies C8-H241, C8-6, C8-co-16, and murine D11 also

30  induce internalization of c-Met in non-small cell lung cancer H1437 cells containing c-
Met juxtamembrane domain mutation R988C. Both mutations cause gain-of-function

constitutive activation of the c-Met.
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Example 9

Antibody Inhibition of Ligand-Independent Tumor Cell Proliferation In Vitro
The inhibition of tumor cell growth irn vitro by c-Met antibodies in HGF-

5 independent MKN45 cells in the absence of HGF ligand is examined in this assay.
c-Met and isotype control antibodies are diluted with culture medium (RPMI-1640
(Invitrogen, #11835), 10% (v/v) FBS, 2 mM L-glutamine (Invitrogen, #25030), 100
U/500mL penicillin G, and 100 ug/500 mL streptomycin (Invitrogen, #15140)) to achieve
2X the final concentrations indicated in Table 11, and 50 uL of the 2X antibody solutions
10 are added to each well of 96-well tissue culture plates (PerkinElmer#1450-517). MKN45
cells (Japan Health Sciences Foundation, Health Science Research Resource Bank,
#JCRBO0254) are maintained in the medium indicated above, and are resuspended to
1x10° cells/mL in the same medium. 50 pL of this MKN45 resuspension are added to
each well to achieve 5x10° cells/well. The plates are then incubated for 48 hours at 37°C
15  under 95% relative humidity and 5% (v/v) CO,. For the last six hours of the culture, the
cells are pulsed with *H-thymidine (MP Biomedicals, Solon, OH #24066) at 1 pci/well at
37°C, 95% relative humidity, 5% (v/v) CO,. The medium is then removed and the cells
are washed once with DPBS. After this, 200 uL of Optiphase Supermix (PerkinElmer,
#1200-439) are added to each well. The plates are sealed and incubated for at least one
20  hour at room temperature. “H-thymidine incorporated in the cells is counted for one min.
using a scintillation counter.

The data from one representative experiment are shown in Table 11.
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Table 11
Inhibition of *H-Thymidine Incorporation in MKN45 Cells

by Various C8- and D11- Antibodies

5 AVG CPM
Antibody dose

(ng/mL) hlgG2 D11-8B8 D11-27G3 D11-817Y higG4 C8-co16 C8-H241 C8-6 migG 5D5

20000.0 45054 11239 18407 19752 50628 11738 11425 16387 52448 35086

33333 49384 11441 16920 21239 54026 12956 12063 18216 53670 38195

555.6 51720 11925 15987 20936 54204 13476 13217 18334 54655 39496
926 47562 11094 14550 21911 54264 12419 11962 23041 52241 39607
10 15.4 50488 24402 28685 39695 53806 22528 23150 44771 51329 49766
286 48491 44741 47034 49868 54765 53465 48761 54598 55463 54967
04 46468 43334 43998 45304 55330 47485 46645 53389 51549 49563
0.1 44822 41578 41515 44566 53856 45725 44418 51668 47709 51883
0.0 50427 50427 44213 44213 48708 51478 51478 48708 50300 50300

1 5 STDE1r

20000.0 2927 114 1265 12086 2491 262 654 282 1845 764

33333 2462 732 641 689 1421 388 386 314 1310 1491

555.6 2166 605 578 267 4364 281 341 1116 1192 534

926 1835 22 150 564 1733 352 636 475 1036 370

20 15.4 2144 2024 941 463 1376 207 1771 422 1281 968
286 2587 1914 1133 1910 1978 2164 1945 444 919 2577

04 2041 650 1177 2551 1501 378 2392 162 438 1943

0.1 1628 1734 1817 2402 678 1340 2442 1589 2092 3143

0.0 1203 1203 841 841 1377 886 886 1377 777 777

Abbreviations: AVG = average; CPM = count per minute; STDErr = Standard Error

25 These data demonstrate that various C8- and D11- c-Met antibodies of the present
invention inhibit HGF-independent MKN45 cell proliferation as evidenced by a reduction
in *H-thymidine incorporation. Similar results are obtained in SNU5 and NUGC-4 tumor

cells, which each exhibit constitutive overexpression and phosphorylation of c-Met.

30 Example 10
Reduction of Phosphoryvlated and Total c-Met, and

Lack of Shedding of c-Met Extracellular Domain,
in Response to c-Met Antibodies

This example investigates whether treatment of MKN45 cells with c-Met
35 antibodies of the present invention results in reduction of phosphorylated c-Met (p-Met)
and total c-Met. In addition, this assay is used to determine if c-Met antibody treatment

induces the shedding of c-Met ECD into MKN45-conditioned medium.
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c-Met and isotype control antibodies are diluted with culture medium (RPMI-1640

(Invitrogen, #11835), 10% (v/v) FBS (Invitrogen, #10082), 2 mM L-glutamine
(Invitrogen, #25030), 100 U/500mL penicillin G, and 100 png/500 mL streptomycin
(Invitrogen, #15140)) to achieve 2X the final concentrations indicated in Table 12, and 50

S5 uL of the 2X antibody solutions are added to each well of 96-well tissue culture plates
(Costar, #3596). MKN45 cells (Japan Health Sciences Foundation, Health Science
Research Resource Bank, #/CRB0254) are maintained in the medium indicated above
and are resuspended to 1x10° cells/mL in the same medium. 50 pL of this MKN45
resuspension are added to each well to achieve 5x10° cells/well. The plates are then

10 incubated for 24 hours at 37°C under 95% relative humidity and 5% (v/v) CO,, and cell

lysates are prepared as described in Example 7. In addition, the conditioned medium
from each treatment is collected for c-Met-ECD quantitation. p-Met and total c-Met
levels in the cell lysates are determined by ELISA, and normalized to lysate protein

concentration (as determined by BCA, Pierce #23225).

15
Phosphorylated c-Met
Phosphorylation of c-Met at tyrosine residues 1230, 1234, and 1235 is determined
as described in Example 7.
20 Total c-Met and c-Met ECD Shedding

For the total c-Met and c-Met ECD ELISAs, a c-Met capture antibody is diluted in
coating buffer (BioFX, Glendora, CA, COAT-1000-01) to 2 pg/mL. 110 pL of the
diluted antibody are added per well to ELISA plates (Greiner Bio-One, Monroe, NC,
#655081) and the plates are incubated overnight at 4°C. The wells are aspirated, washed

25  twice with TBS-T, and then blocked with 200 pL of blocking buffer (TBS-T plus 2%
(w/v) BSA) for 1 hour at room temperature. The plates are then washed twice with TBS-
T. Next, MKN45 cell lysates, MKN45 conditioned medium, or c-Met extracellular
domain (ECD) (SEQ ID NO:75) (as a standard), are added, and the plates are incubated
for 2 hours at room temperature. The plates are then washed four times with TBS-T. 100

30 ulof 0.5 ug/mL of a biotinylated second c-Met antibody (Mab 5D5) that binds a different
c-Met epitope from the capture antibody diluted in blocking buffer are then added to each

well, and the plates are incubated for 2 hours at room temperature. Next, the plates are
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washed four times with TBS-T. 100 pL of 1/12,000 diluted peroxidase-conjugated
streptavidin (Jackson ImmunoResearch Laboratories, West Grove, PA, #016-030-084) in
blocking buffer are then added, and the mixture is incubated for 1 hour at room
temperature. The plates are then washed six times with TBS-T. 100 uL of 3,3,5,5"-
tetramethylbenzidine solution (BioFX, #TMBW-1000-01) are added to each well,
followed by the addition of 100 uL stop solution (BioFX, #LSTP-1000-01). The plates
are read at 450 nm with a 570 nm correction using a SpectraMax 190 plate reader
(Molecular Devices, Sunnyvale, CA). The standard curve is established using 4-para-
meter analysis, and sample values are determined using SOFTmax Pro 3.1.2 software
(Molecular Devices).

As shown in Table 12, the p-Met and total c-Met ELISA data reveal that Mab C&-
H241 treatment maximally reduces p-Met by 77% and total c-Met by approximately 67%.
D11-8B8 treatment maximally reduces p-Met by approximately 75% and total c-Met by
63%.

As noted in Example 8, these data demonstrate that C8- and D11- antibodies
induce c-Met degradation and reduce phosphorylation of c-Met.

The data in Table 12 also indicate that treatment with C8-H241 and D11-8B§
c-Met antibodies does not induce cleavage and shedding of the c-Met ECD.

Table 12
Effect of C8- and D11- Antibodies on
Phosphorylated c-Met, Total c-Met, and Shedding of c-Met Extracellular Domain
in MKN45 Cell Lysates and Conditioned Medium

Percent Inhibition of MKIN45 Phosphorylated c-Met

7.4
7.6

C8-H241 higG4 D11-8B8 hlgG2

Mab Dose

(ng/mL) ave stdev ave stdev ave stdev ave stdev

10000 | 770 24 -2.1 10.9 74.8 34 14.0 7.1

1000 | 741 1.3 11.1 9.7 728 2.0 4.6 10.9

100 | 71.7 25 134 13.3 69.1 3.7 -7.6 244

10| 423 3.0 58 11.3 376 55 6.1 11.0

ave stdev

untreated 0.0 8.0
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Example 11
5 Agonist Activity of Antibodies in Caki-1 Tumor Cells
in the Absence of HGF

Caki-1 renal carcinoma cells proliferate in response to HGF. The activation of
c-Met in Caki-1 cells by c-Met antibodies in the absence of HGF is examined in this
example to assess the agonist activity of c-Met antibodies of the present invention.

10 Wells of 96-well tissue culture plates are seeded with 5,000 human kidney clear
cell carcinoma Caki-1 cells (ATCC, #HTB-46) in McCoy’s SA culture medium
(Invitrogen, #16600) supplemented with 10% (v/v) FBS, 2 mM L-glutamine (Invitrogen,
#25030), 100 U/500mL penicillin G and 100 pg/500 mL streptomycin (Invitrogen,
#15140). After culture for 24 hours, cells are starved in low serum medium (0.5% (v/v)

15  FBS) for another 24 hours. The cells are then cultured in the presence of anti-c-Met and
control antibodies in low serum medium at final concentrations as indicated in Table 13
for 24 hours at 37°C, 95% relative humidity, 5% (v/v) CO,. For the last six hours of the
culture, the cells are pulsed with *H-thymidine (MP Biomedicals, Solon, OH #24066) at
1 uci/well at 37°C, 95% relative humidity, 5% (v/v) CO,. Next, the medium is removed
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(PerkinElmer, #1200- 439) are added to each well. The plates are then sealed and
incubated for at least one hour at room temperature. ~H-thymidine incorporated in the
cells is counted for one min. using a scintillation counter.

5 The data from one representative experiment are shown in Table 13.

Table 13
Effect of C8- and D11- Antibodies on *H-Thymidine Incorporation
in Caki-1 Cells in the Absence of HGF

10 AVGCPM
Antibody dose
(ng/mL) higG2 D11-8B8 D11-27G3 D11-817Y hlgG4 C8-co16 C8-H241 C8-6 mlgG 5D5
20000.0 14658 15866 16054 18616 13704 13112 12797 13194 14224 19893
3333.3 14034 15730 15765 17897 13023 13829 12702 13193 13469 19018
555.6 14048 13997 14536 16620 12393 11359 12116 13494 13200 20043
92.6 14113 13705 14718 15342 12934 11563 12142 12793 13761 15588
15 15.4 14473 13488 13836 14579 13271 12111 13020 13670 13638 11748
2.6 15517 14097 13325 14867 13858 13713 14407 14126 13766 12520
0.4 14341 14411 13596 14618 13412 14080 14142 14601 14357 12896
0.1 16947 15319 17690 15899 13547 15567 15530 16121 13797 14383
0.0 14992 14992 15237 15237 14622 13889 14622 13889 14531 14531
STDErr
20000.0 398 737 549 345 219 642 268 96 465 807
20 3333.3 358 959 538 466 84 1086 380 382 927 954
555.6 343 809 705 284 478 437 216 4 397 505
92.6 428 502 728 237 447 292 445 212 706 394
15.4 232 737 729 160 487 267 305 107 514 318
2.6 386 173 295 404 339 299 291 711 91 221
0.4 357 568 508 392 317 556 656 281 331 323
0.1 262 550 1108 326 381 601 583 536 229 145
25 0.0 310 310 394 394 364 554 364 554 238 238

Abbreviations: AVG = average; CPM = count per minute; STDErr = Standard Error

These data demonstrate that c-Met antibodies C8-H241, C8-6, C8-co-16, and
D11-8B8 do not significantly increase the uptake of thymidine-[methyl-"H] in Caki-1
cells compared to that of the IgG isotype controls. D11-C27G3 and D11-S17Y exhibit a
30 low, variable, but statistically significant stimulation of thymidine-[methyl-*H] uptake in
Caki-1 cells compared to that of the IgG isotype control. The control c-Met agonist
antibody 5D5 induces stronger thymidine-[methyl-*H] uptake than that of the present
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c-Met antibodies in Caki-1 cells under the same experimental conditions.

Example 12

Agonist Activity of Antibodies in Primary Human Hepatocytes

in the Absence of HGF

The agonist activity of the present c-Met antibodies is further assessed in primary
human hepatocytes (PHH), which are HGF-responsive, in the absence of HGF.

Cryopreserved, plateable PHH cells (KQG Celsis, Chicago, IL, RD#00002) are
thawed at 37°C and resuspended to 175,000 cells/mL in InVitroGRO CP medium (Celsis,
#799029) with torpedo antibiotic mix (Celsis, #299000). 0.2 mL of resuspended PHH
cells are added per well to collagen I coated 96-well microtiter plates (BD, Franklin
Lakes, NJ, #354407) at 35,000 cells/well, and the cells are incubated for 24 hours at 37°C,
5% (v/v) CO,. The culture medium is then aspirated and 150 puL of InVitroGRO HI
medium (Celsis, #299009) with torpedo antibiotic mix plus 0.1% (w/v) BSA are added
per well, plus 50 uL of c-Met and control antibodies in a final concentration range of 10
ug/mL to 0.0032 pug/mL, or HGF at a final concentration of 200 ng/mL, in InVitroGRO
HI medium with torpedo antibiotic mix plus 0.1% (w/v) BSA. Cells are incubated for 48
hours at 37°C, 5% (v/v) CO,,and 10 puL of 0.1 mCi thymidine-[methyl-*H)/mL (MP
Biomedicals, Solon, OH, #24066) are added per well for the last 6 hours of incubation.
Assay plates are frozen at -70°C, thawed at 37°C, and harvested onto UniFilter-96, GF/C
plates (Perkin Elmer, Waltham, MA, #6005174) using a Filtermate Harvester (Perkin
Elmer). The UniFilter plates are dried, 20 uL of Microscint 0 scintillant (Perkin Elmer,
#6013611) are added per well, and plates are counted on a 1450 Microbeta liquid
scintillation counter (Perkin Elmer).

Table 14 shows the average of triplicate treatments with standard deviations, and

is representative of three repeat experiments.
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Table 14
Effect of Various C8- and D11- Antibodies on 3H-Thymidine Incorporation
in Primary Human Hepatocytes in the Absence of HGF

Doses:

10 pg/mL 2 pg/mL 0.4 pg/mL 0.08 pg/mL 0.016 pg/mL 0.0032 pg/mL
Ab treatment isotype average stdev average stdev average stdev average stdev average stdev average stdev
D11-8B8 19G2 1703.7  140.1| 1427.0 120.3| 1231.0 2324 11227 1883 715.3 25.8| 611.0 61.5
D11-C27G3  |IgG2 21457  171.0| 1874.0 443.4| 1753.0 199.8 1283.3 131.6] 8920 109.3] 6927 23.0
D11-817Y 19G2 3155.0  594.2| 2566.0 173.1| 1911.0 348.3| 1458.7 132.7] 919.7 47.5| 7263 1317
C8-H241 9G4 671.0 61.0] 710.3 81.8] 681.3 13.7] 669.3 77.0] 630.0 37.2| 625.0 65.5
C8-co-16 9G4 952.0 36.0| 822.0 88.4| 670.0 23.3| 767.3 12.6| 7157 12.5| 828.7 85.2
C8-6 1gG4 1042.3 91.3] 892.3 107.0] 801.7 774 7923 48.4| 769.7 109.9] 736.3 43.1
5D5 migG1 4978.0 59.9] 4912.3 287.7[ 3763.7 292.1| 3320.7 40.1] 1716.3  324.1| 821.7 1753
higG2 isotype control 650.0 39.4| 643.7 117 7117 16.6] 836.0 61.0] 7483 57.7| 799.7 80.3
higG4 isotype control 647.3 77.1] 735.0 33.8] 7173 19.4| 819.0 44.2| 848.3 75.1] 806.7 79.7
migG1 isotype control 616.7 24.8] 581.0 81.8] 601.0 82.0] 596.0 78.6] 588.7 43.0] 675.0 73.0
ave stdev
[HGF 200 ng/mL | 6292.7  733.0]
5 |untreated | 6151 83.9]

The data demonstrate that compared with the IgG isotype controls, present c-Met
antibodies C8-H241 does not significantly increase thymidine-[methyl-"H] uptake in
PHH cells; C8-6, C8-co-16, D11-8B&, D11-C27G3, and D11-S17Y exhibit a low,

10 variable, but statistically significant stimulation of thymidine-[methyl-"H] uptake.
However, the agonist activity of the present c-Met antibodies is significantly lower than
that of the SDS5 control c-Met antibody. Agonist antibody 5D5 stimulates PHH
proliferation in a dose-dependent manner, with a 5-fold increase at a concentration of 3
pug/mL. At 200 ng/mL, HGF stimulates a 5-fold increase in 3H—thymidine uptake. Mab

15  C8-H241 does not induce proliferation even when used at 10 ug/mL.

Similar results are obtained in human renal epithelial HK2 cells, which also

proliferate in response to HGF stimulation.

Example 13
20 Effect of Antibodies on Tubular Morphogenesis in HepG2 Cells

in the Absence of HGF

HGF induces tubular morphologenic changes in HepG2 cells grown in Matrigel™

(Becton-Dickinson, #354234), an extracellular matrix material containing components of
the basement membrane. In this experiment, the HGF-like agonist activity of antibodies
25  ofthe present invention in inducing tubular morphologenic changes in HepG?2 cells is

assessed.
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HepG2 cells (ATCC, #HB-8065) are cultured in DMEM supplemented with 10%
FBS. 100 pL of a Matrigel ™ solution (MatrigelTM, Becton-Dickinson) diluted in Opi-
MEMI (Invitrogen, #31985) supplemented with 10% (v/v) FBS, 2 mM L-glutamine
(Invitrogen, #25030), 100 U/500mL penicillin G and 100 pg/500 mL streptomycin
(Invitrogen, #15140) are plated in wells of 96-well tissue culture plates (Costar, #3596).
After the Matigel™ solution solidifies, 2000 HepG2 cells in 50 pL of culture medium
supplemented with 10% serum are added. Next, c-Met and control antibodies at a final
concentration of 50 pg/mL, or HGF at a final concentration of 50 ng/mL, are added to the
cells. The cells are grown for 4 days at 37°C in a humidified atmosphere containing 5%
(v/v) CO,. After 4 days, the top medium is removed and replaced with 50 uL. of 1 mg/mL
p-lodonitro-tetrazolium violet (Sigma, #18377) in PBS, and the cells are incubated for
another 48 hours under the same conditions. Photographs are taken of the stained 32 mm
area, and analyzed using Image-Pro Plus 6 (Media Cybernetics, Inc., MD).

The data from one representative experiment, for antibodies at 50 pg/mL, are

shown in Table 15.

Table 15
Effect of C8- Antibodies on Tubular Morphogenesis in HepG2 Cells
Antibody (50ug/ml) higG4 C8-H241 C8-co16 C8-6 migG 5D5  [HGF (50ng/ml)
Tubular Morphogenesis no stimulation no stimulation | no stimulation 1.2 1.2 4.9 5.4
Agonist activity
(fold stimulation)

These data demonstrate that HGF and control agonist antibody 5D5 induce
approximately 5-fold tubular morphologenic changes in HepG?2 cells as compared to the
isotype control. In contrast, present c-Met antibodies C8-H241 and C8-co16 do not
induce significant tubular morphologenic changes in HepG2 cells under the same
conditions, while c-Met antibody C8-6 induces only a low level of stimulation.

Similar results are obtained with Mab D11-8-B8.
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Example 14
Effect of Antibodies on Cell Motility:

DU145 Scatter Assay and H441 Cell Scratch Assay

5 Upon stimulation with HGF, DU145 prostate cancer cells dissociate from each
other and H441 cells fill in a scratch made in a confluent cell layer. H441 cells exhibit a
high level of c-Met expression and constitutive phosphorylation of this receptor, but are
still HGF-responsive. The following experiments assess the agonist effect of antibodies
of the present invention on cell motility in a scatter assay and a scratch assay.

10
DU145 Cell Scatter Assay
DU145 cells (ATCC, # HTB-81) grown in MEM medium (Invitrogen, #11095) +

10% FBS (Invitrogen, #10082) at 37°C under 5% (v/v) CO, are plated at 2 x 10
cells/well in 70 uL volume in black ViewPlate 96-well plates (Perkin Elmer, Waltham,

15 MA, #6005182) and incubated overnight at 37°C under 5% (v/v) CO,. c-Met and control
antibodies are diluted in the cell culture medium and added at a final concentration of 20
ug/mL, and HGF is added at a final concentration of 20 ng/mL, each in 30 uL volume
with twelve replicates, and incubated for 48 hours at 37°C under 5% (v/v) CO,. The
medium is then aspirated and cells are fixed in 2% formaldehyde for 15 min. at room

20  temperature. Wells are washed three times with PBS, and 50 uL of 5 U/mL Alexa Fluor
488 phalloidin (Invitrogen, #A12379) are added for 30 min. at room temperature. Wells
are washed three times with PBS, and 50 pL of 15 pM propidium iodide (Invitrogen,
#P3566) are added. The plate is subsequently read on an Acumen Explorer™ laser-
scanning fluorescence microplate cytometer (TTP Labtech Ltd, Cambridge, MA) using

25  Jockyss software in order to determine the percent of DU145 cells in colonies.

The results are shown in Table 16.
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Table 16
Effect of C8- and D11- Antibodies on DU145 Cell Scattering

Percent of DU145 Cells in Colonies

C8- | c8-6 | €% |nigGa | P11~ | nigG2 | 5D5 | HGF | Untreated

H241 co-16 8BS
Average | 24.13 | 23.29 | 23.69 | 24.41 | 25.57 | 25.67 | 1445 | 8.15 26.53
Etd' 3.35 1.37 | 2.30 2.02 1.98 3.13 0.34 1.23 2.44
ev.

The data demonstrate that agonist c-Met Mab 5D5 and HGF, but not c-Met Mabs
C8-H241, C8-co-16, C8-6, or D11-8B8, significantly stimulate DU145 cell

scattering/motility.

H441 Cell Scratch Assay

For the H441 Scratch assay, H441 cells (ATCC, # HTB-174) are grown in RPMI-
1640 (Invitrogen, #11835); 10% (v/v) FBS (Invitrogen, #10082); 2 mM L-glutamine
(Invitrogen, #25030); 100 U/500mL penicillin G, and 100 pug/500 mL streptomycin

(Invitrogen, #15140)), and seeded at 1x10° cells/2mL/well in wells of 6-well tissue
culture plates (Costar, #3598) in the culture medium. The plates are incubated for 3 days
under 95% relative humidity and 5% (v/v) CO,. The medium is then aspirated, and the
cells are starved in low serum medium (0.5% (v/v) FBS in RPMI medium) for 16 hours.
The confluent cell layers on the bottom of the wells are scratched with 5 mL pipette tips
in the middle of each well, and floating cells are aspirated. The remaining cells are
washed 1X with low serum medium. Low serum medium is added, and the scratched
areas are imaged using a bright field microscope with a 4X objective. These gaps are
defined as Gaps at 0 hours.

The testing antibodies are added to the cells at a final concentration of 10 ug/mL,
followed by incubation at 37°C under 5% CO, (v/v) for 16 hours. HGF is tested at a final
concentration of 200 ng/mL. Each treatment group is tested at least in duplicate wells.
The scratched areas are imaged again using a bright field microscope at 16 hours. These

gaps are defined as Gaps at 16 hours.

160
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10 The results are shown in Table 17.

Table 17
Effect of C8- antibodies in H441 Scratch Assay

Antibody Avg. % St. Dev.

(10 pg/mlL)
Medium 100 7
higG4 98 9
C8-H241 98 9
C8-6 102 4
mlgG1 98 18
Mab 5D5 244 4
HGF 364 9

(200 ng/mL)

15

The data demonstrate that agonist c-Met Mab 5D5 and HGF stimulate movement
of H441 cells/filling in of the scratched areas. Under the same conditions, c-Met Mabs
C8-H241 and C8-6 do not stimulate H441 cell motility.

20
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with a 2.5X objective.

The results are summarized in Table 18.

20 Table 18
Effect of C8-, C8, and D11 Antibodies on HepG2 Cell Invasiveness
Average Cell Number Per 2.5x Field

Antibody HCF
trati C8-
Concentration | (4 C8 | migGl | optD11 | 5D5 | (50 |Medium
(ng/mL) H241
ng/mL)
10.00 5.5 35 | 43 5.5 19.8 | 85.0 | 509.5 3.5

Std.
Err.
0.5 0.9 1.3 0.5 4.1 204 4.5 0.5
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The data demonstrate that agonist c-Met Mab 5D5 and HGF, but not c-Met Mabs
C8-H241 and (murine) C8, stimulate HepG2 invasion. Murine c-Met Mab optD11

weakly induces HepG2 cell invasion.

5 Example 16
C8- and D11- Antibodies Do Not Protect Caki-1 Cells

from Staurosporine-Induced Apoptosis

HGF and agonist c-Met antibodies protect cells from staurosporine-induced cell
death. This example examines the agonist activity of c-Met antibodies of the present
10  invention in a staurosporine-induced apoptosis assay employing HGF-responsive Caki-1
cells.
Caki-1 cells (ATCC, #HTB-46) are grown as described in Example 11, seeded at
1 x 10* cells/well in 96 well plates (Costar, #3596) in culture medium, and pre-treated
with antibodies (diluted from 30000 ng/mL to 3 ng/mL in the cell culture medium), or
15  HGF (diluted from 225 ng/mL to 0.02 ng/mL), for one hour followed by treatment with
0.1 uM staurosporine (final concentration) for forty-eight hours at 37° C. The medium is
aspirated and the cells are lysed for 30 min. with 0.2 mL of the lysis buffer component of
the Cell Death Detection ELISA kit (Roche Applied Science, Indianapolis, IN,
#11774425001). This kit utilizes 20 uL of each lysate to measure cell death by detection
20  of cytoplasmic histone-associated DNA fragments as determined by the absorption at 450
nm. A higher optical density at 450 nm indicates greater apoptosis.
The results shown in Table 19 demonstrate that HGF, but not c-Met Mabs C8-
H241, C8-6, and D11-8B8&, protects Caki-1 cells from staurosporine-induced apoptosis.



81.8 681.3 13.7 669.3 77.0 630.0 37.2 625.0 65.5 C8-co0-16 1g&4 952.0 36.0
822.0 88.4 670.0 23.3 767.3 12.6 715.7 12.5 828.7 85.2 C8-6 g4 1042.3
91. 3 892.8020i0/B39&@1. 7 77.4 792.3 48.4 769.7 109.9 736. BCARIS2009/064881

66

Table 19
Effect of c-Met Antibodies on Staurosporine-Induced Apoptosis in Caki-1 Cells

An(;ibody Average A450 nm
0s¢
(ng/mL) higG4 C8-H241 C8-6 HGF higG2 D11-8B8 Medium STS*
3 0.95 0.83 1.09 0.97 (0.02 ng/mL) 0.95 1.02 0.24 0.87
30 0.98 0.84 1.02 0.93 (0.23 ng/mL) 0.91 0.91
300 0.87 0.86 0.97 0.73 (2.25 ng/mL) 0.95 0.81
3000 0.98 0.85 0.92 0.58 (22.5 ng/mL) 0.95 0.91
30000 0.91 0.90 0.96 0.45 (225 ng/mL) 0.94 0.87
STDErr
3 0.03 0.02 0.19 0.02 0.07 0.01 0.01 0.03
30 0.03 0.01 0.14 0.06 0.00 0.11
300 0.10 0.03 0.06 0.03 0.02 0.02
3000 0.04 0.01 0.12 0.01 0.06 0.02
30000 0.00 0.01 0.13 0.06 0.04 0.03
5 *STS: Staurosporine
Example 17

Effect of C8- Antibodies on Angiogenesis

HGF and agonist c-Met antibodies stimulate angiogenesis. c-Met antibodies of
the present invention are evaluated for this functional agonist property in the
10  ADSC/ECFC co-culture tube formation assay. Adipose-derived stem cells (ADSC)
express HGF; endothelial colony forming cells (ECFC) form tubes in response to
stimulation by HGF.
ADCS (Lonza, Allendale, NJ, # PT-5006) are dissociated, resuspended in basal
medium (MCDB-131 medium (Sigma, St. Louis, MO #M8537)) + 30 ug/mL L-ascorbic
15  acid 2-phosphate (Sigma #A8960), 1 uM dexamethasone (Sigma #D4902), 50 pg/mL
tobramycin (Sigma #T4014), 10 pg/mL Cell Prime r-transferrin AF (Millipore #9701) +
10 pg/mL Nucellin (Lilly human recombinant insulin)), plated at 4 x 10* cells/well in 96-
well plates, and incubated overnight at 37°C under 5% (v/v) CO,. The medium is
aspirated and 500 ug/mL sodium heparin (Sigma, #H3393) are added in basal medium at
20 100 pL/well; the cells are then incubated for 1 hour at 37°C. The wells are aspirated,
washed once with 100 uL basal medium, and ECFC are added as follows: ECFC
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(EndGenitor Technologies, Inc., Indianapolis, IN #EGT-ECFC100506) are dissociated,

washed in basal medium, resuspended in basal medium, and added at 4 x 10° cells/well
on top of ADSC in 96-well plates. After 4 hours incubation at 37°C, HGF and antibodies
are diluted in the cell culture medium and added to separate wells at the following final
5 concentrations: HGF:100 ng/mL; antibodies: 10 ug/mL. The HGF antibody (R&D

Systems #AB-294-NA) is also added at 10 pg/mL final concentration. The cells are
incubated for an additional 4 days at 37°C. The wells are aspirated, and 100 pL/well of
1% paraformaldehyde are added, followed by incubation for 20-30 min. Cells are washed
three times with PBS-BSA (0.1% BSA, Invitrogen #15260-037) and treated with 50 uL

10 of 1 ug/mL anti-human CD31 antibody (R&D Systems, #AF806) for 1 hour at 37°C or
overnight at 4°C. Cells are washed twice with PBS-BSA and treated with 50 uL of 4
pug/mL anti-sheep IgG AlexaFluord88 conjugate (Invitrogen, #A11015) for 1 hour at
room temperature. Cells are washed twice with PBS-BSA and stained with 100 uL of
Hoechst3342 dye and read on a Cellomics ArrayScan (Thermo Fisher Scientific,

15  Waltham, MA). vHCS View Version 1.4.6 software is used to determine total tube areas,
which are used to evaluate the effect of the various antibodies and HGF on stimulation of
angiogenesis.

The results are shown in Table 20.

20 Table 20
Effect of C8- Antibodies on Tube Formation in ECFC Cells
Total Tube Area
Basal C8- HGF
higG4 C8-6 | mIgG1 5D5 HGF

Medium H241 Ab

125538. 147237. 212104.
Avg. 67753.3 | 90134.3 | 22979.7 | 65224.0 3 3 22824.3 .
Etd 24221.6 | 17741.1 604.9 | 18275.9 | 34702.4 | 18748.1 | 6586.0 | 16588.5
ev.

The results demonstrate that C8-H241 and C8-6 do not stimulate tube formation
compared to the medium or their corresponding isotype control antibodies, whereas HGF

25  and agonist Mab 5D5 significantly stimulate tube formation.
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Example 18
Inhibition of HGF-Independent and HGF-Dependent

5 Tumor Cell Growth in Xenograft Models

The inhibition of HGF-independent and HGF-dependent tumor cell growth by
c-Met antibodies of the present invention is examined in iz vivo assays employing
MKN45 cell and U87MG (human glioblastoma) cell mouse xenograft models,
respectively. MKN45 cells constitutively express high levels of c-Met and c-Met

10 phosphorylation in the absence of HGF. U87MG cells secrete HGF in an autocrine
manner, and are HGF-responsive.

MKN45 cells (Japan Health Sciences Foundation, Health Science Research
Resource, #/ CRB0254) are expanded in culture as described in Example 8, trypsinized to
single cells, harvested, and resuspended in PBS. Two million MKN45 cells in PBS are

15  injected subcutaneously into the rear flank of athymic nude mice (Harlan, Indianapolis,
IN). c¢-Met antibodies and corresponding IgG2 and 1gG4 antibodies are diluted in PBS,
pH 7.2, and administered on a weekly basis by intravenous injection starting from 3 or 7
days after tumor cell implantation at 1, 5, or 20 mg/mL. Inhibition of tumor cell growth
is determined by three dimensional caliper measurement of tumor volumes twice weekly

20 during the course of treatment. Body weight is measured as a general measurement of
toxicity.

US7MG cells (ATCC, #HTB-14) are grown in MEM (Invitrogen, #11095) at
37°C, expanded in culture, trypsinized to single cells, harvested, and resuspended in PBS
(Invitrogen, # 14190). Five million cells are injected subcutancously into the rear flank of

25  athymic nude mice (Harlan, Indianapolis, IN). c-Met antibodies are diluted in PBS, and
administered on a weekly basis by intravenous injection at the doses indicated in Table 22
starting 7 days after tumor cell implantation. Control IgG4 antibody is administered at 10
mg/kg. Inhibition of tumor cell growth is determined by three dimensional caliper
measurement of tumor volumes twice weekly during the course of treatment. Body

30  weight is measured as a general measurement of toxicity.

The anti-tumor efficacy of four antibodies, D11-8B&, C8-H241, C8-6, and C8-Co-

16 in the MKN45 cell xenograft model is summarized in Table 21. “Maximum %
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A dose-dependent inhibition of tumor cell growth by C8-H241 is also observed in

the HGF-dependent US7MG cell xenograft model, as summarized in Table 22.
“Maximum % Inhibition” represents the percent inhibition of tumor growth compared to

15  treatment with corresponding IgG4 control antibody (0% inhibition).

Table 22
Effect of C8-H241 Antibody
On HGF-Depdendent US7MG Tumor Growth In Vive

20
Dose level Maximum %
Antibody (mg/kg) Inhibition p value
C8-H241 0.1 452 NS
C8-H241 0.3 86.8 p<0.001
C8-H241 1 91.9 p<0.001
C8-H241 3 91 p<0.001
C8-H241 10 94.8 p<0.001
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cancer xenograft tumor growth 58% and 60%, respectively. H441 cells exhibit a high

level of c-Met expression and constitutive phosphorylation of c-Met, but are still

responsive to HGF.

Example 19
Antibody Reduction of Total and Phosphorylated c-Met

in MKN45 Xenograft Tumors
The in vivo activity of c-Met antibody C8-H241 on total c-Met and

10  phosphorylated c-Met in mice bearing MKN45 (HGF-independent) xenograft tumors is
investigated in this example. A dose-dependent reduction of both total c-Met and
phosphorylated c-Met (at tyrosine 1349) is observed 24 hours after antibody
administration.

MKN45 cells are expanded in culture as described in Example 8, trypsinized, and

15  harvested. Two million MKN45 cells in PBS are injected subcutaneously into the rear
flank of athymic nude mice (Harlan, Indianapolis, IN). c-Met antibody C8-H241 is
diluted in PBS, pH 7.2, and administered by intravenous injection eight days after tumor
cell implantation at 2.5, 5, 10, 20, and 40 mg/kg. Control antibody hlgG4 is administered
at 40 mg/kg. After 24 hours of treatment, tumors are removed, flash frozen, stored

20  temporarily at -80°C, and lysed in lysis buffer (5 mM ethylenediaminetetraacetic acid
(EDTA), 5§ mM ethyleneglycol-bis(b-aminoethyl)-N,N,N’,N’-tetracetic acid (EGTA), 50
mM HEPES, 20 mM sodium pyrophosphate (ThermoFisherScientific, #S390-500), 150
mM NacCl, 20 mM NaF, 1% (v/v) octylphenoxy polyethoxy ethanol (TRITON®—X 100),
complete protease inhibitor, EDTA free (Roche, Basel, Switzerland, # 1836153)

25  phosphatase inhibitor cocktail I (Sigma #P2850), and phosphatase inhibitor cocktail 11
(Sigma #P5726)).

Total c-Met ELISA
For the total c-Met ELISA, a c-Met capture antibody is diluted in Bup H coating
30  buffer (Thermo Fisher Scientific, Waltham, MA, #28382) to 2 pg/mL. 100 pL of the
diluted antibody is added per well to ELISA plates (ThermoFisherScientific, Waltham,

MA #439454), and the plates are incubated overnight at 4°C. The wells are aspirated,



DU145 Scatter Assay and H441 Cell Scratch Assay 5Upon stinmulation with
HG~, DU145 prostate cancer cells dissociate fromeach other and H441 cells

fill in awveconanishesaade in a confluent cell |ayer. H441l eerius2@ghodsst a hi gh
| evel of c-Met expression and constitutive phosphorylation of this
receptor, but are still HG-responsive. The foll ow ng experinents assess

t he agoni st effect of antibodies of tg? present invention on cell notility
in a scatter assay and a scratch assay. 10 DU145 Cell Scatter Assay

DU145 cel |5 r K 95) + 10%
FBS (I nyi trogen%ﬁl‘ﬁ%% Qngg%% de gl@i ;W%H%&@geﬁuf ﬁehdq' 'gfﬂjug x 103
cell s/ vveI 2% M/?DBSALfovmﬂlumt rq@rrtllempétat\;{reembata@sgﬁrwv&;héd tplictvath THBRr ki n

El ner, #6005182) an jn ubat ed overnl ht a 7C.under 5%
oy con. R R of RS TR pRD el BCHRN G ¥k Mo e Al b ur o

medi um andSEQITRNCeLS) arcfadoal, anrz;bthcpllateg ateiionbatd dRriight a4’ Camiie blafes ke added at

a final centration of 20 n each n_30 IA vol u h t Ive
replicat estﬂena‘ﬁ%? he @{Ps%awaﬁ%w hHl?r%L O%Fr%ﬁm& rotlsﬁ)@wwiﬁ S The
nmedi um i s &hRa AR habRY tﬁdﬂglnﬁﬁa HigfeRhee- M&&ﬂtob@fr@rﬂ%ﬁ%aﬁﬁ&%ﬂ%&@)f or 15 mn.

at room 20 tenperature. Wells are washed three tines wt and 50 | AL

of 5 U/ L dMutedan Hoglgpg g mﬁahlqn@ﬂ@@dﬁoemhwqﬂr tglethe platas Qlamba%foaaded for 30
d
m n. " A LEARE! t@ﬁlg%{?t re RIS ‘?m%%é‘%%%@@f&ar eé;“%vgtéwdéﬁr 19“ S0 I'AL

of 15 I AM propi dium i nyi t ogen Tate is
subsequentdfyl/1106Q0 ddmecapermmmoﬁugﬂt@rsacﬁfhmdlaimk®u ammiungR &standr es cence

T OBl S YRR S 2T R TR B SRORLL AR AR RIS
resul ts armixahoimindubatddfol & hd.at rodd ERAGADEO GhE Plalks hﬁ&ﬂ@ﬁﬁﬁﬁé&&ﬁﬂee& Tabl e 16
bULAS Gl 140 oot e 400 s O 255 Bt ocrgiirs S s P s B REVT gao. 505
HG= Unt r eato@olofVSE 38R d dfteal B wRiE; 880w B8 %he addition of 100 uL stop solution
(BioFX, #LSTP-1000-01). The plates are read at 450 nm using a SpectraMax 250 plate
15  reader (Molecular Devices, Sunnyvale, CA) with SOFTmax Pro 3.1.2 software

(Molecular Devices).

Phosphorylated c-Met ELISA
For the phospho-c-Met ELISA, a c-Met capture antibody is diluted in Bup H
20 coating buffer (Thermo Fisher Scientific, Waltham, MA, #28382) to 2 ug/mL. 100 uL of
the diluted antibody are added per well to ELISA plates (ThermoFisherScientific,
Waltham, MA #439454), and the plates are incubated overnight at 4°C. The wells are
aspirated, washed twice with TBS-T, and then blocked with 200 uL of blocking buffer

(TBS-T plus 2% (w/v) BSA) for 1 hour at room temperature. The plates are washed

25  twice with TBS-T. Next, MKN45 cell lysates are added, and the plates are incubated
overnight at room temperature. The plates are then washed three times with TBS-T. 100
uL of 0.5 pg/mL anti-pY 1349 c-Met antibody (Cell Signaling Technology, Danvers,
Massachusetts, #3121) diluted in blocking buffer are then added to each well, and the
plates are incubated for 2 hours at room temperature. Next, the plates are washed three

30 times with TBS-T. 100 pL of 1/10,000 diluted peroxidase conjugated anti-rabbit IgG
(Jackson ImmunoResearch Laboratories, West Grove, PA, #111-035-144) in blocking



24.41 25.57 25.67 14.45 8.15 26.53 Std. Dev. 3.35 1.37 2.30 2.02 1.98 3.13
0.34 1.23 2.44 5The data denonstrate that agonist c-Mt Mb 5D5 and HGF,
but not cwbbbilokahes4C8- H241, C8-co-16, C8-6, or D11-8B8, psirgrsedoomesssi y
stinmulate DU145 cell scattering/notility. H441 Cell Scratch Assay 10For
the H441 Scratch assay, H441 cells (ATCC, # HIB-174) are grown in RPM -
1640 (I nvitrogen, #11835); 10% (v/v) gz/s (I'nvitrogen, #10082); 2 mM
L-glutam ne (Invitrogen, #25030); 100 500nL penicillin G and 100 ng/ 500
TSt r Pt A o (R YIddIOA G Ahatd DidoupRBeli ¢8d5h: AonliehbORupe !t/ 20/ vel |
in wells of 6-well tissue culture plates &star, #359§ In the culture
medi um Theated @it then avrsheil doettaheadvifhoFBSTdAQG 1l 6f 3B des -06matletlanzderchum di ty

d 5% (v/ , . ' ' h ' d d I ls. d
"1 ow Ser\INRERORC (o o DU 1S S Rh i B BRRE TeTe

confl uent @elUL d@yersion BibFe, AMTPOIN0OD 11, Ehe\poitdsSrcred fasahmhgilgw th 5 nl
pi pette tips in the mddle of each well, and floating cells are aspirated.

The rerai nPSETAMEAN S0 RlaE fraden Y olequlggieyices puanyiels G b il OF bRAsBieum medi um

i s added, anddhersqiat&NedeRaneas are i maged using a bright field
m croscope with a 4X objective. These gaps are defined as Gaps at O hours.

The testing antihpeaplssirashovaduéeble @3-t he cells at a final concentration of
10 pg/ni, fol | qyedad¥ehNEHRRHPH o tREfmADSVIKRYS QQ%gﬁa\ﬁ/ MhofsXignl 6 hours.
HGF is tested at a final concentration of 200 ng/nL. "Each treatnment group
is tested MebCeadt! fay 24 hpirs orkinalls r¢dyces 28TreMs thyaapprratmaiele 48%0asnd | maged
again i i {4 1 . rs...IThese gaps are defined
as Gapfsbsaggl f%hﬁé)llfg‘gfc Mg@ﬂapﬂo%@%éél?@ﬁ/ gigr%d%lgtfhg%% ﬁ&ltlégﬁti bodi es or HG- on the
nmoverment of H441 cells to fill the gapsbkr® cal cul ated as foll ows: Average
per cent age change = 5Trea nt. gr t hour, - p at 16 hours) X
100 Avergg%uc&rlé) i°§%9t§¥§‘3"gpf°é3§°"zﬁ‘gﬁl (hl(\)/lg? - Gap at 16 hours)
10The r esul inSMENGS NeoograitriTubadys A fte¥ 24 Hour Treatment with c-Met antibody C8-

H241 In Vive

15
Reduction of Total c-Met
% Inhibition C8-H241 hlgG4
PBS 2.5 mpk 5 mpk 10 mpk 20 mpk 40 mpk 40 mpk
average % inhibition -88.51 -8.43 4.26 25.07 42.85 30.62 0.00
st. dev. % inhibition 62.63 -8.43 36.84 26.88 17.67 35.95 41.23
Reduction of Phosphorylated c-Met
% Inhibition C8-H241 hlgG4
PBS 2.5 mpk 5 mpk 10 mpk 20 mpk 40 mpk 40 mpk
average % inhibition 12.16 22.89 17.56 53.21 67.04 73.42 0.00
st. dev. % inhibition 23.89 22.89 37.05 9.90 6.58 7.04 48.81

mpk: mg/kg




Table 17 Effect of C8- antibodies in H441 Scratch Assay Anti bodyAvg. %st.
Dev. (10ing/nmL) Medi um007 hl g&4989 CB8- H241989 C8-61024 ml gGl9818 Mab
5052444 HEB26BD506300 ng/ ) The data denonstrate PhatuSagonb4s81 c- Met
Mab 5D5 and HGF stinul ate novenent of H441 cells/filling in of the
scratched areas. Under the sane conditions, c-Mt Mbs C8-H241 and C8-6 do
not stinmulate H441 cell notility. 64 anple 15 Effect of c-Met

Ant i bodi es on Hep& Cel | | nvasi veness > HGF and agoni st c-Met anti bodi es
stinulate invasion of c-Met bearing cells. This 5exanpl e exanm nes the

agoni st activity of the pu gﬁﬁ@fscﬁﬁtmﬁ%hﬁ@g&ﬁ%ée@ a cell invasion assay

enpl oyi ng Hep&2 cel | s, are responsive 1 n an invasion assay.

Hep&X cell s (ATCC, #HB—8065) are starved overnight in serumfree MEM nmedi um
(I nyi t r ogenight#Ili00 Yariahld Regom Smninodd 8ajuescesn a total volunme of 500 iiil
are added to each well of the top chanber of a matrigel invasion chanber
(BD, Franklin Lakes, NJ, 10 #354483), with the bottom chanber contai ni ng
ant i bodi esD1IRSE Yt GFA) IIvdIOue of 750 p.L of serumfree nediumat a

Fol Towed ty iesadtohSiErs BleC s R T BrRBHlL NG Tk Moo

Non- i nvadiIPORESGISSSEGTOFTENSREd PRDIRVTECQOW SSYPVSFGQETRLEIKswab, f ol | owed
by nmenbrane fixation with 95% et hanol and staining with 0.2% (w'y) crystal
violet. After washing and 15drying, the nunber of invading cells is counted

usi ng 10rrag§at1P31§s @E@Hﬁmlwal Tag ( Medi a Q/ber netics, Inc MD) software
anal ysi s E hot 0 ghs t aken of staine s with a 5X obé ective. The
results ar HS]?@E%E¥%C§%SSSQW%WY@@Q%@«{*PB%L@@GT ¥Bg'Sand D |

Ant i bodi eSGmbRtr!g@@és@quTmmmmw gg m@@@@cm&m& (p,g/n)
Average Cell Nunber Per 2.5x Field higX4 H241 m gGl
D11-C27G3 (SEQ ID NO:3)
15  EIVLTQSPGTLSLSPGERATLSCSVSSSISSTNLHWYQQKPGQAPRLLIYGTSRLRS
GIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQWSSYPYSFGQGTKLEIK

C8-6 (SEQ ID NO:4)
DIQMTQSPSSLSASVGDRVTITCSVSSSVSSIYLHWYQQKPGKAPKLLIYSTSNLAS
20 GVPSRFSGSGSGTDFTLTISSLQPEDFATYYCIQYSGYPLTFGGGTKVEIK

C8-H241 (SEQ ID NO:5)
DIQMTQSPSSLSASVGDRVTITCSVSSSVSSIYLHWYQQKPGKAPKLLIYSTSNLAS
GVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQVYSGYPLTFGGGTKVEIK

25
C8-co-16 (SEQ ID NO:6)
DIQMTQSPSSLSASVGDRVTITCSVSSSVRSIYLHWYQQKPGKAPKLLIYSTSNLA
SGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQVYRGYPLTFGGGTKVEIK

30



opt D11 5D5 HGF (50 ng/nl) Medium 10.00 5.5 3.5 4.3 5.5 19.8 85.0 509.5 3.5
Std. Err. 0.5 0.9
WO 2010/059654 PCT/US2009/064881
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Light Chain Variable Region Nucleic Acid Sequences

D11-S17Y (SEQ ID NO:7)
GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTITGTCTCCAGGGGARAAGAGCCACC

5 CTCTCCTGCAGTGTCAGCTCAAGTATAAGTTCCACCAACTTACACTGGTACCAGCAGAAA
CCTGGCCAGGCTCCCAGGCTCCTCATCTATGGCACATCCTATCTGGCTTCTGGCATCCCA
GACAGGTTCAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGACTGGAG
CCTGAAGATTTTGCAGTGTATTACTGTCAACAGTGGAGTAGTTACCCGTACAGTTTCGGC
CAAGGGACCAAGTTGGAGATCAAA

10
D11-8B8 (SEQ ID NO:8)
GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTITGTCTCCAGGGGARAAGAGCCACC
CTCTCCTGCAGTGTCAGCTCAAGTATAAGTTCCACCAACTTACACTGGTACCAGCAGAAA
CCTGGCCAGGCTCCCAGGCTCCTCATCTATGGCACATCCTACCTGGCTTCTGGCATCCCA

15 GACAGGTTCAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGACTGGAG
CCTGAAGATTTTGCAGTGTATTACTGTCAACAGTGGAGTAGTTACCCGTACAGTTTCGGC
CAAGGGACCAAGTTGGAGATCAAA

D11-C27G3 (SEQ ID NO:9)

20  GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGGGGAAAGAGCCACC
CTCTCCTGCAGTGTCAGCTCAAGTATAAGTTCCACCAACTTACACTGGTACCAGCAGAAA
CCTGGCCAGGCTCCCAGGCTCCTCATCTATGGCACATCCAGACTGAGATCTGGCATCCCA
GACAGGTTCAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGACTGGAG
CCTGAAGATTTTGCAGTGTATTACTGTCAACAGTGGAGTAGTTACCCGTACAGTTTCGGC

25 CAAGGGACCAAGTTGGAGATCAAA

C8-6 (SEQ ID NO:10)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACC
ATCACTTGCAGTGTCAGCTCAAGTGTAAGTTCCATTTACTTGCACTGGTATCAGCAGAAA

30 CCAGGGAAAGCCCCTAAGCTCCTGATCTATAGCACATCCAACTTGGCTTCTGGAGTCCCA
TCAAGGTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAA



1.3 0.54.1 20.4 4.5 0.5 65 The data denonstrate that agonist c-Met Mb
505 and HGF, but not c-Met Mabs C8-H241 and (nurine) C8, stinulate Hep&
i nvasi on.wblwiomses4 Vet Mab opt D11 weakl y i nduces Hep& e@eriuscovmsissn.
5Exanple 16 C8- and D11- Antibodies Do Not Protect Calii-1 Cells from
St aur ospori ne- I nduced Apoptosis HG and agoni st c-Met anti bodi es protect
cells from staurosporine-induced cell ?eat h. This exanpl e exam nes the
agoni st activity of c-Met antibodies 8 the present 10i nvention in a

stauros pOrd%AA@@%?@G@M@@T%C%%@@YT@A@%MG&%G‘T‘%C&@é@@d‘!@dd’l@rc@%&'
cells. Caki-1 cells (ATCC, #HTB-46) are grown as described in Exarrpl e

11, seeded"FHCCEALCRO4CEFISITMEINA in 96 wel | plates (Costar, #3596) in
culture nedium and pre-treated with antibodies (diluted from 30000 ng/ nL
to 3 ng/nL inthe cell culture nmedium, or 15 HGF (diluted from 225 ng/ nL
to 0.02 ngl8%HR41 (SHQ &by fol | owed by treatnent with 0. 11AM

st aur ospor Py The
a8 G T e O T A Y B oM R e TOF L he
| ysi s buf f@CP@ﬂW]@GﬁéﬁGT%GQmP@BEAﬁéﬁTWm@ﬂﬁT@ﬁAEﬁG@AT@RGC(AR@@He Appl i ed
Sci ence, ﬁ;l%c i i i 'vzle[;sG I of each
I ylsat e to rreasur gﬁggﬁzc#\k% zféégtggg?%%%a%ﬂ%fﬁ?;?g%{:?sm C sl

hi st one- aSWCﬁTQGABRM@ZBWG@@AGEGMTﬁ@MCWACGBTW@CIT@@A& 450 nm

A hi gher a I ' The
results sh%gm%&l%n A‘Idﬁgﬁb&%%@fd%ﬁng%g? ?glf REJ{;J}Q@#%&% (gggé%ﬁﬁggg C8-
H241, I08- 6;Gra0ubADTAABBBGCAAMREGRs Caki-1 cells from staurospori ne-i nduced
apoptosis. WD 2010/ 059654PCT/ US2009/ 064881 66 Table 19 Effect of c-Met
Ant i bodi es on Staurosporine-Induced Apoptosis in Calii-1 Cells Antibody
dose (ng/ nt9-chve(SERIPNERIDYM hi gG4 C8- H241 C8-6 HGF hi g& D11-8B8

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACC
ATCACTTGCAGTGTCAGCTCAAGTGTACGTTCCATTTACTTGCACTGGTATCAGCAGAAA

15 CCAGGGAAAGCCCCTAAGCTCCTGATCTATAGCACATCCAACTTGGCTTCTGGAGTCCCA
TCAAGGTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAA
CCTGAAGATTTTGCAACTTACTACTGTCAGGTGTACAGGGGTTACCCGCTCACGTTCGGC
GGAGGGACCAAGGTGGAGATCAAA

20  Heavy Chain Variable Region Amino Acid Sequences

D11-S17Y (SEQ ID NO:13)

QVQLVQSGAEVKKPGSSVKVSCKASGYTFTSRYIHWVRQAPGQGLEWMGWIYP

VTGDTYYNEKFKGRVTITADKSTSTAYMELSSLRSEDTAVYYCARGYGAFYYW
25  GQGTLVTVS

D11-8B8 (SEQ ID NO:14)

QVQLVQSGAEVKKPGSSVKVSCKASGYTFTSRYIHWVRQAPGQGLEWMGWIYP

VTGDTYYIEKFKGRVTITADKSTSTAYMELSSLRSEDTAVYYCARGYGAFFYWG
30  QGTLVTVS



Medi um STS* 3 0.95 0.83 1.09 0.97 (0.02 ng/nL) 0.95 1.02 0.24 0.87 30 0.98
0.84 1.02 0.93 (0.23 ng/nL) 0.91 0.91 300 0.87 0.86 0.97 0.73 (2.25
ng/ mL) 0.6 2010896543000 0. 98 0.85 0.92 0.58 (22.5 ng/ nLPCOAB3000/08651
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D11-C27G3 (SEQ ID NO:15)
QVQLVQSGAEVKKPGSSVKVSCKASGYTFTSRYIHWVRQAPGQGLEWMGWIYP
VTGDTYYREPFKGRVTITADKSTSTAYMELSSLRSEDTAVYYCARGYGAFYYWG
QGTLVTVS

C8-6 (SEQ ID NO:16)
QVQLVQSGAEVKKPGASVKVSCKASGYTFTDYYMHWVRQAPGQGLEWMGRYV
NPNRGGTTYNQKFEGRVTMTTDTSTSTAYMELRSLRSDDTAVYYCARTNWLDY
WGQGTTVTVS

10
C8-H241 (SEQ ID NO:17)
QVQLVQSGAEVKKPGASVKVSCKASGYTFTDYYMHWVRQAPGQGLEWMGRYV
NPNRRGTTYNQKFEGRVTMTTDTSTSTAYMELRSLRSDDTAVYYCARANWLDY
WGQGTTVTVS

15
C8-co-16 (SEQ ID NO:18)
QVQLVQSGAEVKKPGASVKVSCKASGYTFTDYYMHWVRQAPGQGLEWMGRYV
NPYRGSTTYNQKFEGRVTMTTDTSTSTAYMELRSLRSDDTAVYYCARANILDYW
GQGTTVTVS

20

Heavy Chain Variable Region Nucleic Acid Sequences

D11-S17Y (SEQ ID NO:19)
CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTCCTCGGTGAAGGTC

25 TCCTGCAAGGCTTCTGGCTACACCTTCACAAGTAGGTATATACACTGGGTGCGACAGGCC
CCTGGACAAGGGCTTGAGTGGATGGGATGGATTTATCCTGTAACTGGTGATACTTACTAC
AACGAGAAGTTCAAGGGCAGAGTCACGATTACCGCGGACAAATCCACGAGCACAGCCTAC
ATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCGTGTATTACTGTGCGAGAGGCTAC
GGAGCTTTTTACTACTGGGGCCAGGGCACCCTGGTCACCGTCTCC

30



30000 0.91 0.90 0.96 0.45 (225 ng/nL) 0.94 0.87 STDErr
0.03 0.02 0.19 0.02 0.07 0.01 0.01 0.03
WO 2010/059654 PCT/US2009/064881
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D11-8B8 (SEQ ID NO:20)
CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTCCTCGGTGAAGGTC
TCCTGCAAGGCTTCTGGCTACACCTTCACAAGTAGGTATATACACTGGGTGCGACAGGCC
CCTGGACAAGGGCTTGAGTGGATGGGATGGATTTATCCTGTAACTGGTGATACTTACTAC
5 ATCGAGAAGTTCAAGGGCAGAGTCACGATTACCGCGGACAAATCCACGAGCACAGCCTAC
ATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCGTGTATTACTGTGCGAGAGGCTAT
GGTGCTTTTTTCTACTGGGGCCAGGGCACCCTGGTCACCGTCTCC

D11-C27G3 (SEQ ID NO:21)

10 CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTCCTCGGETGAAGGTC
TCCTGCAAGGCTTCTGGCTACACCTTCACAAGTAGGTATATACACTGGGTGCGACAGGCC
CCTGGACAAGGGCTTGAGTGGATGGGATGGATTTATCCTGTAACTGGTGATACTTACTAC
AGAGAGCCTTTCAAGGGCAGAGTCACGATTACCGCGGACAAATCCACGAGCACAGCCTAC
ATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCGTGTATTACTGTGCGAGAGGCTAT

15 GGGGCTTTTTACTACTGGGGCCAGGGCACCCTGGTCACCGETCTCC

C8-6 (SEQ ID NO:22)
CAGGTTCAGCTGGTGCAGTCTGGTGCTGAGGTGAAGAAGCCTGGTGCCTCAGTGAAGGTC
TCCTGCAAGGCTTCTGGTTACACCTTTACCGACTACTACATGCACTGGGTGCGTCAGGCC
20 CCTGGTCAAGGTCTTGAGTGGATGGGTCGTGTTAATCCTAACCGGGGTGGTACTACCTAC
AACCAGAAATTCGAGGGCCGTGTCACCATGACCACAGACACATCCACGAGCACAGCCTAC
ATGGAGCTGCGTAGCCTGCGTTCTGACGACACGGCCGTGTATTACTGTGCGCGTACGAAC
TGGCTTGACTACTGGGGCCAGGGCACCACCGTCACCGTCTCC

25  C8-H241 (SEQ ID NO:23)
CAGGTTCAGCTGGTGCAGTCTGGTGCTGAGGTGAAGAAGCCTGGTGCCTCAGTGAAGGTC
TCCTGCAAGGCTTCTGGTTACACCTTTACCGACTACTACATGCACTGGGTGCGTCAGGCC
CCTGGTCAAGGTCTTGAGTGGATGGGTCGTGTTAATCCTAACCGGAGGGGTACTACCTAC
AACCAGAAATTCGAGGGCCGTGTCACCATGACCACAGACACATCCACGAGCACAGCCTAC

30 ATGGAGCTGCGTAGCCTGCGTTCTGACGACACGGCCGTGTATTACTGTGCGCGTGCGAAC
TGGCTTGACTACTGGGGCCAGGGCACCACCGTCACCGTCTCC



30 0.03 0.01 0.14 0.06 0.00 0.11

0.04 0.01 0.12 0.01 0.06 0.02 30000 0.00 0.01 0.13 0.06 0.04 0.083
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WO 2010/059654
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C8-co-16 (SEQ ID NO:24)
CAGGTTCAGCTGGTGCAGTCTGGTGCTGAGGTGAAGAAGCCTGGTGCCTCAGTGAAGGTC
TCCTGCAAGGCTTCTGGTTACACATTCACTGACTACTACATGCACTGGGTGCGTCAGGCC
CCTGGTCAAGGTCITGAGTGGATGGGTCGTGTTAATCCTTATCGGGGTAGTACTACCTAC
AACCAGAAATTCGAGGGCCGTGTCACCATGACCACAGACACATCCACGAGCACAGCCTAC
ATGGAGCTGCGTAGCCTGCGTTCTGACGACACGGCCGTGTATTACTGTGCGCGTGCGAAC
ATTCTTGACTACTGGGGCCAGGGCACCACCGTCACCGTCTCC

Complete Light Chain Amino Acid Sequences

D11-S17Y kappa (SEQ ID NO:25)
EIVLTQSPGTLSLSPGERATLSCSVSSSISSTNLHWYQQKPGQAPRLLIYGTSYLAS
GIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQWSSYPYSFGQGTKLEIKRTVAA
PSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQD
SKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

D11-8B8 kappa (SEQ ID NO:26)
EIVLTQSPGTLSLSPGERATLSCSVSSSISSTNLHWYQQKPGQAPRLLIYGTSYLAS
GIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQWSSYPYSFGQGTKLEIKRTVAA
PSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQD
SKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

D11-C27G3 kappa (SEQ ID NO:27)
EIVLTQSPGTLSLSPGERATLSCSVSSSISSTNLHWYQQKPGQAPRLLIYGTSRLRS
GIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQWSSYPYSFGQGTKLEIKRTVAA
PSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQD
SKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

C8-6 kappa (SEQ ID NO:28)
DIQMTQSPSSLSASVGDRVTITCSVSSSVSSIYLHWYQQKPGKAPKLLIYSTSNLAS
GVPSRFSGSGSGTDFTLTISSLQPEDFATYYCIQYSGYPLTFGGGTKVEIKRTVAAP

300 0.10 0.03 0.06 0.03 0.02 0.02

PCT/US2009/064881

3000



5*STS: Staurosporine Exanple 17 Effect of C38- Antibodi es on Angi ogenesis
HGF and agoni st c-Met anti bodi es stinul ate angi ogenesis. c-Met anti bodi es
of the prweento/ispesenti on are eval uated for this functi omrall/tsgamiostsspr operty
in the 10 ADSC/ ECFC co-cul ture tube formation assay. Adi pose-derived stem
cells (ADSC) express HGF;, endothelial colony formng cells (ECFC) form
tubes in response to stinulation by HG-. ADCS (Lonza, Allendale, NJ,
# PT-5006) are dissociated, resuspend i n basal nedium (MCDB- 131 mnedi um
(Sigma, St i / SGN LI L osphat e
(Sigma #ASS%%f&%%%(%%‘E‘gg\QIE{iEﬁ@YI@ gA @%@902)&@%@?28? SnthggE? anycin
(Si gma #T4023)Y SUSSTLAGSHADSEKHRY Y BVEHQOESSHVYTRSIARGRL | | | pore #9701) +
10 lag/mL Nucellin (Lilly human reconbinant insulin)), plated at 4 x 104
cells/well in 96- well plates, and incubated overnight at 37C under 5%
(v/v) CO2.C8H24hkappatSEQ BENO:2® ed and 500 | ag/ mL sodi um heparin (Sigma,
#H3393)

moubatea o ORI A0 Ry TSy S B AR TINERS 11 100

| aL basal GEPSRISGSURGTEDAC TASSL QRIRIOA BEY CQMYS@Y PIEERG GV EIRRAGEA t O

Technol ogi ' | - | lat ed,
mashedi|1éﬁkﬂ#ﬁﬁﬁgﬁéﬁggéigﬁg%gﬁh@ﬁPyﬁEE§§§6$&éﬁ§ﬁ§%g§§ﬁ%ﬁhgg?g@84 x 103
cel I s/ wel | SKIDSTY$LSHTIADSKADY FRGH M via (EVaFRIGL $SPVETK SENRIGES | ncubat i on at
37C, HGF and antibodies are diluted in the cell culture nediumand added to
separate wells at the following final 5 concentrations: HG-: 100 ng/ni;
ant i borh escg-d8l19Bappa (SEQEIDKED: )yt | body (R&D Systens #AB-294-NA) is al so
added at 10 p.ag/nlL final concentration. The cells are incubated for an
2ddi 1 onal DIINEQSPSAL S py T (EIVS SEY RSRAH WA QQI PGP RBBIRIANA of 1%
par af or mal gielyte:seise; seagsihs gl emask oy ¥ oovialdan freic @i Bhimry Lel | s are
washed three tines with PBS-BSA (0.1% BSA, | nvitrogen #15260-037) and
treat ed wiARSHOFPRSDEQIGESGTHSYV LAY PREMSY QUEY LW QoA SRREDTEPst ens,
#AF806) f § i . hed twice with
PBS- BSA a(r?ﬁdS I%?gg?gelﬁvaﬁ%%%% DpL 0 ﬁgg’%tcg%a\; &@%@sﬁ%@%ﬁ% exaFl uor 488
conjugEte (lnvitrogen, #A11015) for 1 hour at roomtenperature. Cells are
washed tw i . S . st al i.th 100 pL of Hoechst 3342 dye and
read on a 8{%%gﬁzllﬁ§$§g§glc?fﬁde$%§eﬁe§her Scientific, 15 Waltham MA).
VHCS View Version 1.4.6 software is used to determne total tube areas,
whi ch are e ect of the various antibodi es and HG- on
stinulati&#ﬁgguéﬁﬁﬁ%gg g%ﬁgﬁﬁ$ﬁggi%sults are shown in Table 20. 20Table 20
Ef f ect of @S-ATAGTIGCHOAAESCAGTCIUTAGEORARETEICTITAECECCOetEGAARgIZEICCRObe Ar ea
Basal Nedi umTwicgGEAGCBST ¢R4AT (23-G8 ARG GLT &S AGKE TAR CRGFGAVAL CACAE3A3 90134. 3
CCTGGCCAGGCTCCCAGGCTCCTCATCTATGGCACATCCTACCTGGCTTCTGGCATCCCA
GACAGGTTCAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGACTGGAG
CCTGAAGATTTTGCAGTGTATTACTGTCAACAGTGGAGTAGTTACCCGTACAGTTTCGGC
CAAGGGACCAAGTTGGAGATCAAACGAACTGTGGCTGCACCATCTGTCTTCATCTTCCCG
25 CCATCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTTGTGTGCCTGCTGAATAACTTC
TATCCCAGAGAGGCCAAAGTACAGTGGAAGGTGGATAACGCCCTCCAATCGGGTAACTCC
CAGGAGAGTGTCACAGAGCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTG
ACGCTGAGCAAAGCAGACTACGAGAAACACAAAGTCTACGCCTGCGAAGTCACCCATCAG
GGCCTGAGCTCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGTGC
30

D11-8B8 IgG2 L.C (SEQ ID NO:32)

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTITGTCTCCAGGGGARAAGAGCCACC
CTCTCCTGCAGTGTCAGCTCAAGTATAAGTTCCACCAACTTACACTGGTACCAGCAGAAA
CCTGGCCAGGCTCCCAGGCTCCTCATCTATGGCACATCCTACCTGGCTTCTGGCATCCCA
35 GACAGGTTCAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGACTGGAG
CCTGAAGATTTTGCAGTGTATTACTGTCAACAGTGGAGTAGTTACCCGTACAGTTTCGGC
CAAGGGACCAAGTTGGAGATCAAACGAACTGTGGCTGCACCATCTGTCTTCATCTTCCCG
CCATCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTTGTGTGCCTGCTGAATAACTTC



22979.7 65224.0 125538. 3 147237. 3 22824.3 212104. 7 Std. Dev. 24221.6
17741.1 604.9 18275.9 34702.4 18748.1 6586.0 16588.5 The results
denonst r ave 20tva59638- H241 and C8-6 do not stinul ate tubePComsatvomsspnpar ed
to the nmediumor their corresponding isotype control antibodi es, whereas
HGF 25and agoni st Mab 5D5 significantly stinulate tube formation. 68
Exanple 18 Inhibition of HG-- Indepen 8nt and HGF- Dependent  5Tunor Cel |
Gowth in Xenograft Moddels i nhi bition of HGF-independent and

HGF- depend@xﬁcddg@@eA@@&&AﬁﬂédeAG@ﬁGQA@@@G@ﬁﬁAA@a@b@@c@AA@&@tde%@@@b
i nvention & QxamrRgdat Al A4 1855 AY S, SR QITAG A MKNAS, Sl d - and 1B TMG
(human gl i 0blas,0/m) 664 ¢aFRUSE KRROEF A Ao TPGRIE cTEesRES MRl AT MNAS cel |'s

consti t ut i el 8xpress h e douehs cotcLadbic@nd griBt 10 phosphorylation in
t he abssence of HGF. UB7MS cells secrete HG- in an autocrine nmanner, and are

HGF- r esponsi ve. MKN45 cells (Japan Heal th Sci ences Foundati on,
Heal t h SciRHe€2Hed kzi2chC REQUPA): 3#)]CR80254) are expanded in culture as
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subcut ane rdd 2Rk 0 o:liglel\c CC
| ndi angpol T SA
ant i bodi AITE‘
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sensl hal, o E im&@m Ohilfres twi ce
hReei el e ﬂ&@i dh
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b t

oy :re&%%gzxggggfwg
det er m ne cctc}ie

weekly 520 LHG'A%%G?E
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genera W A
grown in [ ncul ture, ‘trypsinized
to single Ce CI(TJGG% égg(g?%T ,A and rggﬁ %en%Aea&i%% %I nvi trogen, # 14190).
Five mllion cells are injected subcutaneously into the rear flank of

25at hym c @8:6egGa te (SHaripeNO:34pdi anapol i s, | N) c-Met antibodies are

dilutegd in PBS,  and adm nistered an aweek asi s b I Nt ravenous i njection
at th dos%%cpiTr?&AééF%C?%ﬁ%ﬁé?AEﬁCE?%?T? GFAé“ﬁETé %?A%ﬁﬁﬁTC@EFl
i npl ant at i ACINErGE Tg&c 5T I Affhi bi ti on
of tunor c%q%gg?éﬁﬁﬁc% %%%@%Tﬁéﬁ BQT%%%%T&%HQFSH% T%%ﬁ “fréasur enent
of tunor vOi TP CeC e éﬁT&TFFﬁ DUt e 16fCt et Went . TBGaY 30

wei ght_J's T%%%CA&TGFE%EF? CTCACGTTCGG

GGAGGGACCAAGGTG AGATCAAACGAACTGTGGCTGCACCATCTGTCTTCATCTTCCCG
CCATCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTTGTGTGCCTGCTGAATAACTTC
TATCCCAGAGAGGCCAAAGTACAGTGGAAGGTGGATAACGCCCTCCAATCGGGTAACTCC
CAGGAGAGTGTCACAGAGCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTG
ACGCTGAGCAAAGCAGACTACGAGAAACACAAAGTCTACGCCTGCGAAGTCACCCATCAG
30 GGCCTGAGCTCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGTGC

C8-H241 1gG4 LC (SEQ ID NO:35)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACC
ATCACTTGCAGTGTCAGCTCAAGTGTATCCTCCATTTACTTGCACTGGTATCAGCAGAAA
35 CCAGGGAAAGCCCCTAAGCTCCTGATCTATAGCACATCCAACTTGGCTTCTGGAGTCCCA
TCAAGGTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAA
CCTGAAGATTTTGCAACTTACTACTGTCAAGTCTACAGTGGTTACCCGCTCACGTTCGGC
GGAGGGACCAAGGTGGAGATCAAACGAACTGTGGCTGCACCATCTGTCTTCATCTTCCCG
CCATCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTTGTGTGCCTGCTGAATAACTTC
40 TATCCCAGAGAGGCCAAAGTACAGTGGAAGGTGGATAACGCCCTCCAATCGGGTAACTCC
CAGGAGAGTGTCACAGAGCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTG
ACGCTGAGCAAAGCAGACTACGAGAAACACAAAGTCTACGCCTGCGAAGTCACCCATCAG
GGCCTGAGCTCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGTGC



The anti-tunor efficacy of four antibodies, D11-8B8, C8-H241, C8-6, and
C8-Col6 in the MKNA5 cell xenograft nodel is sumrarized in Table 21.

" Maxi numweo 260/05pd5ubi ti on" represents the percent inhi biPCIrars2@/06488Dr
grow h conmpared to treatnment with correspondi ng control antibody (0%

i nhi bition). When dosed at 5 ng/kg or 20 ng/ kg, all four c-Met

anti bodi es produce significant inhibi éﬁ)on of MKN45 tunor cell growth as
conpared to their corresponding IgG iSotype 5controls. Table 21 Effect of

C8- and Dldg .Artie94ice pI&o:Agdependent MKNA5 Tunor Growth In Vivo
Ant i body Dosgﬁl e\gel (rrg/%;g Maxil"dr}um % I nhibition p value D11-8B8 5 53

p<0.05 20 56 p<0.01 C8-H241 1 39 NS 5 63 p<0.01 20 51 p<0.05 C8-6 1 60
p<0. 001 GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACC

ATCACTTGCAGTGTCAGCTCAAGTGTACGTTCCATTTACTTGCACTGGTATCAGCAGAAA
5 CCAGGGAAAGCCCCTAAGCTCCTGATCTATAGCACATCCAACTTGGCTTCTGGAGTCCCA
TCAAGGTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAA
CCTGAAGATTTTGCAACTTACTACTGTCAGGTGTACAGGGGTTACCCGCTCACGTTCGGC
GGAGGGACCAAGGTGGAGATCAAACGAACTGTGGCTGCACCATCTGTCTTCATCTTCCCG
CCATCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTTGTGTGCCTGCTGAATAACTTC
10 TATCCCAGAGAGGCCAAAGTACAGTGGAAGGTGGATAACGCCCTCCAATCGGGTAACTCC
CAGGAGAGTGTCACAGAGCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTG
ACGCTGAGCAAAGCAGACTACGAGAAACACAAAGTCTACGCCTGCGAAGTCACCCATCAG
GGCCTGAGCTCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGTGC

15 Complete Heavy Chain Amino Acid Sequences

D11-S17Y IgG2 (SEQ ID NO:37)
QVQLVQSGAEVKKPGSSVKVSCKASGYTFTSRYIHWVRQAPGQGLEWMGWIYP
VTGDTYYNEKFKGRVTITADKSTSTAYMELSSLRSEDTAVYYCARGYGAFYYW

20 GQGTLVTVSSASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGA
LTSGVHTFPAVLQSSGLYSLSSVVTVPSSNFGTQTYTCNVDHKPSNTKVDKTVER
KCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFN
WYVDGMEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGL
PAPIEKTISK TKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESN

25 GQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYT
QKSLSLSPG

D11-8B8 IgG2 (SEQ ID NO:38)
QVQLVQSGAEVKKPGSSVKVSCKASGYTFTSRYIHWVRQAPGQGLEWMGWIYP
30 VTGDTYYIEKFKGRVTITADKSTSTAYMELSSLRSEDTAVYYCARGYGAFFYWG
QGTLVTVSSASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGAL
TSGVHTFPAVLQSSGLYSLSSVVTVPSSNFGTQTYTCNVDHKPSNTKVDKTVERK
CCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFNW
YVDGMEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGLP
35  APIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNG



5 59 p<0.01 20 73 p<0.001 C8-Co-16 1 36 NS 5 60 p<0.001 20 85 p<0.001
10 A dose-dependent inhibition of tunor cell growth by C8-H241 is

al so obsewoedivoiodshe HG-- dependent UB7MG cel | xenogr af t PeDASR)09ME64881
sunmmari zed in Table 22. "Maxi mum % I nhi bition" represents the percent

i nhibition of tunor growm h conpared to 15treatnent with corresponding 1 g4
control antibody (0% inhibition). Tab 22 Effect of C8-H241 Anti body On
HGF- Depdendent U87MG Tunor G owh In vo 20 Anti body Dose |evel (ng/kg)

Maxi mum % iRy kirPrit YRR FFE Y SR A v Bk siAdd o RIS Vi ER AlinER 41 0. 1

45. 2
KSLSLSPG

D11-C27G3 1gG2 (SEQ ID NO:39)

5  QVQLVQSGAEVKKPGSSVKVSCKASGYTFTSRYIHWVRQAPGQGLEWMGWIYP
VTGDTYYREPFKGRVTITADKSTSTAYMELSSLRSEDTAVYYCARGYGAFYYWG
QGTLVTVSSASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGAL
TSGVHTFPAVLQSSGLYSLSSVVTVPSSNFGTQTYTCNVDHKPSNTKVDKTVERK
CCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFNW

10  YVDGMEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGLP
APIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNG
QPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQ
KSLSLSPG

15  C8-6 IgG4 (SEQ ID NO:40)
QVQLVQSGAEVKKPGASVKVSCKASGYTFTDYYMHWVRQAPGQGLEWMGRV
NPNRGGTTYNQKFEGRVTMTTDTSTSTAYMELRSLRSDDTAVYYCARTNWLDY
WGQGTTVTVSSASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSG
ALTSGVHTFPAVLQSSGLYSLSSVVTVPSSNFGTQTYTCNVDHKPSNTKVDKTVE

20 RKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFN
WY VDGMEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGL
PAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESN
GQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYT
QKSLSLSPG

25
C8-H241 IgG4 (SEQ ID NO:41)
QVQLVQSGAEVKKPGASVKVSCKASGYTFTDYYMHWVRQAPGQGLEWMGRV
NPNRRGTTYNQKFEGRVTMTTDTSTSTAYMELRSLRSDDTAVYYCARANWLDY
WGQGTTVTVSSASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSG

30 ALTSGVHTFPAVLQSSGLYSLSSVVTVPSSNFGTQTYTCNVDHKPSNTKVDKTVE
RKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFN
WY VDGMEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGL



NS 0.3 86.8 p<0.001 1 91.9 p<0.001 3 91 p<0.001 10 94.8 p<0.001 7O

At 5 and 20 ng/ kg, C8-H241 anti body also inhibits H441 non-small cell |ung
cancer xewogoafasodsunor growt h 58% and 60% respecti vel yPCHAB2000054881 exhi bi t
a high level of c-Met expression and constitutive phosphorylation of c-Met,
but are still responsive to HG-. 5 Exanple 19 Antibody Reduction of Tot al
and Phosphorylated c-Met in MKNAS5 Xegograft Tunors The in vivo activity

of c-Met antibody C8-H241 on total c-Met and 10 phosphorylated c-Met in

mi ce bear | i MO ALEOPRBAGDERIBAIR EAPRACAISL TYTN SrYSIAYESE gt ed i

this exanple. A e- dependéent reduction of both total c-Met an

phosphor y| GRRENYY KB PPRMLOSHESFhE SK3ZYPK R WOEMN S COV MIGEASHAYEF ant i body
adm ni stra(?ik e 5 cells are expanded in culture as described in Exanple
8, trypsinized, and 15harvested. Two million MKNA5 cells in PBS are

i njected subcutaneously into the rear flank of athym c nude m ce (Harl an,

I ndi angpol j .~ L i bpdy C8-H241 is diluted in PBS, pH 7.2, and
adm ni ter%%b(ﬁé/&\?%Qfg\@lolﬁgqaﬁecti on eight days after tunor cell

i npl ant at i QVQaV QRGAEVK KHGASPRY SAKdA SEY TRYDRGY MBI R QA PEGLIEVAVIGRV A i S

Fiash 1 roron s orsan T s it ARl RS PER i T ARt o (5

et Ey: ened: @QGFIEXEEUS%ASEKGPSHﬁPIldA]fﬂﬁ@l)SES’iANﬂGCLVKDYFPEPVBVSWNSGA

et hyl enegl ycol -bi s(b-am noethyl)-N. NN . N -tetracetic aci EGTA) ., 50 nMV
PS50 A SUa T H TR ke e [ h S e ATF bRk drisbht 8 00) . 150
MM NaGl,  20coWVENRFGP ABP NGV PG PAKPIRENIDNTSRAPYStTeX 1 184 SIRRoP ECORNTON( T ) - X
100), conplete protease inhibitor, EDTA free %Roche Basel , Switzerland, #

1836153) 2¥¥NENPHEY HOEAK HET I BN TR A YL TV Y QWL NGREEBCKINK Ghos phat ase

i nhi bi t or wogkkaidktkcOPREPEYHTEFESDEMTRNG VST TR vt GADIRQEWBEN t ot al
c-Met ELISA, a c-Met capture antibody is diluted in %/[H coating 30 buffer

(Ther mo Fi GRBENSYKdAPPMLOSDARFFh K LVNDESRIEQQCNF SESHYMAEALHDGIYIAL of t he
diluted a%ﬁ@gﬁysﬁé added per well to ELISA plates (ThernoFi sherScientific,
Wal t ham #439454), and the plates are incubated overnight at 4C. The
wel s Hre aspirated,

Complete Heavy Chain Nucleic Acid Sequences

D11-S17Y 1gG2 HC (SEQ ID NO:43)

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTCCTCGGTGAAGGTC
20 TCCTGCAAGGCTTCTGGCTACACCTTCACAAGTAGGTATATACACTGGGTGCGACAGGCC
CCTGGACAAGGGCTTGAGTGGATGGGATGGATTTATCCTGTAACTGGTGATACTTACTAC
AACGAGAAGTTCAAGGGCAGAGTCACGATTACCGCGGACAAATCCACGAGCACAGCCTAC
ATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCGTGTATTACTGTGCGAGAGGCTAT
GGGGCTTTTTACTACTGGGGCCAGGGCACCCTGGTCACCGTCTCCTCCGCCTCCACCAAG
25 GGCCCATCGGTCTTCCCGCTAGCGCCCTGCTCCAGGAGCACCTCCGAGAGCACAGCCGLC
CTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGC
GCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGACTCTACTCC
CTCAGCAGCGTGGTGACCGTGCCCTCCAGCAACTTCGGCACCCAGACCTACACCTGCAAC
GTAGATCACAAGCCCAGCAACACCAAGGTGGACAAGACAGTTGAGCGCAAATGTTGTGTC
30 GAGTGCCCACCGTGCCCAGCACCACCTGTGGCAGGACCGTCAGTCTTCCTCTTCCCCCCA
AAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACGTGCGTGGTGGTGGAC
GTGAGCCACGAAGACCCCGAGGTCCAGTTCAACTGGTACGTGGACGGCATGGAGGTGCAT
AATGCCAAGACAAAGCCACGGGAGGAGCAGTTCAACAGCACGTTCCGTGTGGTCAGCGTC
CTCACCGTCGTGCACCAGGACTGGCTGAACGGCAAGGAGTACAAGTGCAAGGTCTCCAAC
35 AAAGGCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAACCAAAGGGCAGCCCCGAGAA
CCACAGGTGTACACCCTGCCCCCATCCCGGGAGGAGATGACCAAGAACCAGGTCAGCCTG
ACCTGCCTGGTCAAAGGCTTCTACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGG
CAGCCGGAGAACAACTACAAGACCACACCTCCCATGCTGGACTCCGACGGCTCCTTCTTC
CTCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGC



71 washed twice with TBS-T, and then bl ocked with 200 | AL of bl ocking
buffer (TBS-T plus 2% (W v) BSA) for 1 hour at roomtenperature. The pl ates
are washesoteioosoesit h TBST. Next, dilutions of tunor |yearas2am/06438et
extracel lul ar domain (am no acids 25-932 of SEQ ID NO 75) are added, and
the plates are incubated overnight at 4C. The plates are 5 then washed
three tines with TBS-T. 100 | AL of 0.2 pi g/ mL of biotinylated Mab 5D5 (as
second c-Met antibody that binds a di ferent c-Met epitope fromthe capture
anti body) hiddit-edctRTBAOCKE NG DUhher et LcidienaddadctectactrRircccand the
plates aresdmncubated for 2 hours at roomtenperature. Next, the plates are
washed three tinmes with TBS-T. 100 I AL of 1/10,000 dil uted

per oxi dase- conj ugat ed streptavidin (Jackson | mmunoResearch 10Laboratori es,
Vst GOV@IIWBSMGESEQSD)NO:MI)I OCkI ng buffer are then added, and the

\Tﬁ%‘}]gg%t 'hfc;{dlﬁlc';l%%h%%é ﬂgﬁ@%bgeﬂé‘ﬁcé&ﬁ %%Gggﬁzf gleze
SO Utl on T%r%
?gghtgfn4 AA %TéRB Gé t ) %%% AAi 8& i d@T% ei.?;i
Sunnyv&)e é@q i ,
gl o T o el e
il g gT .gEiEéifA e @in%ﬁdmd
Fﬁrew? esCQT ee% AR A THheecRsr A o hed”
twcﬁﬁa-tt PR SR e f% vashed
pl us 2@6( é 8Tc AA ErgyjMF ’ el d%r% Tg & C% washed 25
e R M e N s v,
times §C ] ﬁg ﬁ%zé'éie T - |%% %(ceu
St S ? %g% igg s Sfocky
B EReChraseRem e cRianaloriiaiibae il o
ey anBAqCAP@C&T R S e S L SR LR
(Jacksgn | RSRESENF e Lttt art 86 vest Glste PR AT gl i v
bl ocki Ty W0 0707 BBGEAHECT 1IS3080T DRIbEA- o5 T FEFCAPECT AT RIS and t he
mixture i s q%&@&figéT%?GCELT%%C%CF%%%%%G%% O B RSE CaPe ¢ hen

washed thré& tines with TBS-T. 100 IAL of 3,3 ',5,5' -tetranethyl benzi di ne
solution (Bi oFX, #TMBW 1000-01) are added to each well, followed by the
addi tion ah111e7¢Ngc Re (SPQUD X0:45B1 OFX, #LSTP-1000- 01) The plates are
read at 450 nmusing a 5 SpectraMax 250 pl ate reader (Mol ecul ar Devi ces,
Sunnyv¥l e, CA) with SOFTmax Pro 3.1.2 software %Nblecular Devi ces). The
results are GLRCY R A6 B GGGCCTGACG Tk GfRCE CACRBRSE Fed & PREETEN vi vo
treat ment OICTMKRASCXERbYH? &f T2 AN S22 AT ANED 2E3-TAOAT T E 6 T E A M AHE Cmaxi mal |y
r educes t&caﬂG%Cﬁ@ﬁGﬁg @?WW@B%G%WW%A ﬁ@%g?{éﬁ GTRGTACNEt by
appr oxi MatAFARAESHT THAHREC ¢ HEPE TEBRERT T DHSGCORABIPE A3 5C AGEETAFot al  and
Phos phbY y | A& CEIBECRRC MG CRERGEREH ECORARNICT AT REF G DA GRAGCRTAET nent
with c-N@tGQﬁﬁQﬂ&E@9A@%AC?@EEEQQ$GGﬁ96C@@T¢@ﬁﬁﬁ99G5ﬁT6€T@@@QQTQ§HQ@ﬁM%
| nhi bi t i orCASFAESEETRT BEACCERSCEHCE CREKRT GCARFKGCACCTCCGAGAGCACAGCCGLC
CTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGC
GCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGACTCTACTCC
40 CTCAGCAGCGTGGTGACCGTGCCCTCCAGCAACTTCGGCACCCAGACCTACACCTGCAAC
GTAGATCACAAGCCCAGCAACACCAAGGTGGACAAGACAGTTGAGCGCAAATGTTGTGTC
GAGTGCCCACCGTGCCCAGCACCACCTGTGGCAGGACCGTCAGTCTTCCTCTTCCCCCCA
AAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACGTGCGTGGTGGTGGAC
GTGAGCCACGAAGACCCCGAGGTCCAGTTCAACTGGTACGTGGACGGCATGGAGGTGCAT
45  AATGCCAAGACAAAGCCACGGGAGGAGCAGTTCAACAGCACGTTCCGTGTGGTCAGCGTC
CTCACCGTCGTGCACCAGGACTGGCTGAACGGCAAGGAGTACAAGTGCAAGGTCTCCAAC



10 npk 20 npk 40 nmpk 40 npk average % inhibition -88.51 -8.43 4.26 25.07
42.85 30.62 0.00 st. dev. %inhibition 62.63 -8.43 36.84 26.88 17.67 35.95
41. 23 WO 2010Rsgiaset | on of Phosphoryl ated c-Met % | nhi biPCirars200€8644811 hl g4
PBS 2.5 mpk 5 npk
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AAAGGCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAACCAAAGGGCAGCCCCGAGAA
CCACAGGTGTACACCCTGCCCCCATCCCGGGAGGAGATGACCAAGAACCAGGTCAGCCTG
ACCTGCCTGGTCAAAGGCTTCTACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGG
CAGCCGGAGAACAACTACAAGACCACACCTCCCATGCTGGACTCCGACGGCTCCTTCTTC

5 CTCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGC
TCCGTGATGCATGAGGCTCTGCACAACCACTACACACAGAAGAGCCTCTCCCTGTCTCCG
GGT

C8-6 1gG4 HC (SEQ ID NO:46)

10 CAGGTTCAGCTGGTGCAGTCTGGTGCTGAGGTGAAGAAGCCTGGTGCCTCAGTGAAGGTC
TCCTGCAAGGCTTCTGGTTACACCTTTACCGACTACTACATGCACTGGGTGCGTCAGGCC
CCTGGTCAAGGTCTTGAGTGGATGGGTCGTGTTAATCCTAACCGGGGTGGTACTACCTAC
AACCAGAAATTCGAGGGCCGTGTCACCATGACCACAGACACATCCACGAGCACAGCCTAC
ATGGAGCTGCGTAGCCTGCGTTCTGACGACACGGCCGTGTATTACTGTGCGCGTACGAAC

15 TGGCTTGACTACTGGGGCCAGGGCACCACCGTCACCGTCTCCTCCGCCTCCACCAAGGGC
CCATCGGTCTTCCCGCTAGCGCCCTGCTCCAGGAGCACCTCCGAGAGCACAGCCGCCCTG
GGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGLCC
CTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGACTCTACTCCCTC
AGCAGCGTGGTGACCGTGCCCTCCAGCAGCTTGGGCACGAAGACCTACACCTGCAACGTA

20 GATCACAAGCCCAGCAACACCAAGGTGGACAAGAGAGTTGAGTCCAAATATGGTCCCCCA
TGCCCACCCTGCCCAGCACCTGAGGCCGCCGGGEGGACCATCAGTCTTCCTGTTCCCCCCA
AAACCCAAGGACACTCTCATGATCTCCCGGACCCCTGAGGTCACGTGCGTGGTGGTGGAC
GTGAGCCAGGAAGACCCCGAGGTCCAGTTCAACTGGTACGTGGATGGCGTGGAGGTGCAT
AATGCCAAGACAAAGCCGCGGGAGGAGCAGTTCAACAGCACGTACCGTGTGGTCAGCGTC

25 CTCACCGTCCTGCACCAGGACTGGCTGAACGGCAAGGAGTACAAGTGCAAGGTCTCCAAC
AAAGGCCTCCCGTCCTCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAG
CCACAGGTGTACACCCTGCCCCCATCCCAGGAGGAGATGACCAAGAACCAGGTCAGCCTG
ACCTGCCTGGTCAAAGGCTTCTACCCCAGCGACATCGCCGTGGAGTGGGAAAGCAATGGG
CAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTC

30 CTCTACAGCAGGCTAACCGTGGACAAGAGCAGGTGGCAGGAGGGGAATGTCTTCTCATGC
TCCGTGATGCATGAGGCTCTGCACAACCACTACACACAGAAGAGCCTCTCCCTGTCTCTG
GGT

C8-H241 1gG4 HC (SEQ ID NO:47)

35
CAGGTTCAGCTGGTGCAGTCTGGTGCTGAGGTGAAGAAGCCTGGTGCCTCAGTGAAGGTC
TCCTGCAAGGCTTCTGGTTACACATTCACTGACTACTACATGCACTGGGTGCGTCAGGCC
CCTGGTCAAGGTCTTGAGTGGATGGGTCGTGTTAATCCTAACCGGAGGGGTACTACCTAC
AACCAGAAATTCGAGGGCCGTGTCACCATGACCACAGACACATCCACGAGCACAGCCTAC

40 ATGGAGCTGCGTAGCCTGCGTTCTGACGACACGGCCGTGTATTACTGTGCGCGTGCGAAC
TGGCTTGACTACTGGGGCCAGGGCACCACCGTCACCGTCTCCTCCGCCTCCACCAAGGGC
CCATCGGTCTTCCCGCTAGCGCCCTGCTCCAGGAGCACCTCCGAGAGCACAGCCGCCCTG
GGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCC
CTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGACTCTACTCCCTC

45 AGCAGCGTGGTGACCGTGCCCTCCAGCAGCTTGGGCACGAAGACCTACACCTGCAACGTA
GATCACAAGCCCAGCAACACCAAGGTGGACAAGAGAGTTGAGTCCAAATATGGTCCCCCA
TGCCCACCCTGCCCAGCACCTGAGGCCGCCGGGEGGACCATCAGTCTTCCTGTTCCCCCCA



10 npk 20 npk 40 nmpk 40 npk average % inhibition 12.16 22.89 17.56 53. 21
67.04 73.42 0.00 st. dev. % inhibition 23.89 22.89 37.05 9.90 6.58 7.04

48. 81 npWoO 205965473 Am no Aci d andPNuaiSe@iocsss1
Sequences Light Chain Variable Region Am no Acid Sequences 5 D11-517Y (SEQ
| D NO!) ElI VLTQSPGTLSLSPGERATLSCSVSSSI SSTNLHWQQKPGQAPRLLI YGTSYLAS

G PDRFSGSGSGTDFTLTI SRLEPEDFAVYYCQWSSYPYSFGQGTKLEI K 10 D11-8B8 (SEQ I D

NO 2) ElI VLTQSPGTLSLSPGERATLSCSVSSSI SSTNLHWQQKPGQAPRLLI YGTSYLAS

G PDRFSCSGHGEHT R b1 2R ERERRAV K CIMESYRY R X BBl Ko Bl k@G 13EQ | D NO 3)
15 El VL TQSRGH 2l 2PEERAE R M oSl o2 ENe EMN I INGEIRRLL L YT SRS cracaT

G PDRFSCSGHGH Lla Eh SRE HRELE AV KERME YN SLEREHRBI K 0o 681 &5(3ERP NO 4)

DI QW BPS LA VERVT  d A& VieeaV oSl ¥l MW QA KEGHARMKS L sl AS #8: 1 recanc
GVPSRF%(B%%’%FE%E§§%@%&Fﬁ%ﬁ%ﬁ@(§@8ﬂ€f@ﬁk@%hl&%@é‘i?éécc(c%%@ LD NG 5)

DI QMT QSPSSLsAaYERYI LA, QIEFHAN BTSN A9 coreaceeTa

WPSRFSGS%%E@E%E%@&&X%&E&%@% Ok %@&%b&@é@@z@z&pﬁ&&%’é@e' D NQ 6)

SoPer S CSGHTLTLSE G E ROTR TCCIUETC 74 C e

Vari abjg '%e&ﬂcﬁ%ﬂ%% eLkcact %%%@EE@TACACACAGAAGAGCCTCTCCCTGTCTCTG

GGT

C8-c016 I1gG4 HC (SEQ ID NO:48)

CAGGTTCAGCTGGTGCAGTCTGGTGCTGAGGTGAAGAAGCCTGGTGCCTCAGTGAAGGTC
15 TCCTGCAAGGCTTCTGGTTACACATTCACTGACTACTACATGCACTGGGTGCGTCAGGCC
CCTGGTCAAGGTCITGAGTGGATGGGTCGTGTTAATCCTTATCGGGGTAGTACTACCTAC
AACCAGAAATTCGAGGGCCGTGTCACCATGACCACAGACACATCCACGAGCACAGCCTAC
ATGGAGCTGCGTAGCCTGCGTTCTGACGACACGGCCGTGTATTACTGTGCGCGTGCGAAC
ATTCTTGACTACTGGGGCCAGGGCACCACCGTCACCGTCTCCTCCGCCTCCACCAAGGGC
20 CCATCGGTCTTCCCGCTAGCGCCCTGCTCCAGGAGCACCTCCGAGAGCACAGCCGCCCTG
GGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGLCC
CTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGACTCTACTCCCTC
AGCAGCGTGGTGACCGTGCCCTCCAGCAGCTTGGGCACGAAGACCTACACCTGCAACGTA
GATCACAAGCCCAGCAACACCAAGGTGGACAAGAGAGTTGAGTCCAAATATGGTCCCCCA
25 TGCCCACCCTGCCCAGCACCTGAGGCCGCCGGGEGGACCATCAGTCTTCCTGTTCCCCCCA
AAACCCAAGGACACTCTCATGATCTCCCGGACCCCTGAGGTCACGTGCGTGGTGGTGGAC
GTGAGCCAGGAAGACCCCGAGGTCCAGTTCAACTGGTACGTGGATGGCGTGGAGGTGCAT
AATGCCAAGACAAAGCCGCGGGAGGAGCAGTTCAACAGCACGTACCGTGTGGTCAGCGTC
CTCACCGTCCTGCACCAGGACTGGCTGAACGGCAAGGAGTACAAGTGCAAGGTCTCCAAC
30 AAAGGCCTCCCGTCCTCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAG
CCACAGGTGTACACCCTGCCCCCATCCCAGGAGGAGATGACCAAGAACCAGGTCAGCCTG
ACCTGCCTGGTCAAAGGCTTCTACCCCAGCGACATCGCCGTGGAGTGGGAAAGCAATGGG
CAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTC
CTCTACAGCAGGCTAACCGTGGACAAGAGCAGGTGGCAGGAGGGGAATGTCTTCTCATGC
35 TCCGTGATGCATGAGGCTCTGCACAACCACTACACACAGAAGAGCCTCTCCCTGTCTCTG
GGT

Human cMet-ECD-Fc-Flis (SEQ ID NO:72)

40 MEKAPAVLAPGILVLLFTLVQRSNGECKEALAKSEMNVNMKYQLPNFTAETPIQN
VILHEHHIFLGATNYIYVLNEEDLQKVAEYKTGPVLEHPDCFPCQDCSSKANLSG
GVWKDNINMALVVDTYYDDQLISCGSVNRGTCQRHVFPHNHTADIQSEVHCIFS
PQIEEPSQCPDCVVSALGAKVLSSVKDRFINFFVGNTINSSYFPDHPLHSISVRRLK
ETKDGFMFLTDQSYIDVLPEFRDSYPIKYVHAFESNNFIYFLTVQRETLDAQTFHT



D11-517Y (SEQ I D NO. 7)
GAAATTGTGTTGACGCAGT CTCCAGGCACCCTGTCTTTGT CTCCAGGGGAAAGAGCCACC 5

CTCTCCTGORMGRENDA3T CAAGT ATAAGT TCCACCAACT TACACT GGT ACCAGCRGAAA2009/064881

CCTGGCCAGGCTCCCAGGCTCCTCATCTATGGCACATCCTATCTGGCTTCTGGCATCCCA
GACAGGT TCAGT GGCAGT GGGT CTGGGACAGACT TCACT CTCACCAT CAGCAGACT GGAG
CCTGAAGATTTTGCAGIT GTATTACTGTCAACAGT GRAGT AGT TACCCGTACAGT TTCGEC
CAAGGGACCAAGT TGGAGATCAAA 10 D11-8B8 (SEQ I D NG 8)

GAAATTGT G, WMQWQLARQI
CTCTOCTGCAGT GT CAAGTATAAGT TCCACCAACT TACACT GAAA

CAAGGGACCA@@TM@@%%I@MA}}GBLI@S(GﬁElQ{ISR}NQTIIT)LKSVSNSILECYTPAQTISTEFA
GACATCCAGATGACCCAGICT JCCTCCCTGICTGCATCT GTAGGAGACAGAGTICACC

ATCACTTGCAGTEFEREETEARST G RAET TOCATTF T ACT IRECACT GEMATEAGTAGARRR MY TNV

MWWMWWWWWWMFDLN
TCAAGGT TCAGTGGCAGT GGAT CTGRGACAGATTTCACT CTCACCATCAGCAGT CTGCAA

WWMTWRWWW@&@W%W@WWIHLHSE

GGAGCGACCANG A SAGOT ERM SEBNIHZR EQFV&HQI{/%)&R%EFTLEVL &GPDIEPKS
GACATCCAGATGACCCAGTICTCCATCCTCCCTGICTGCATCTGT.

ATCACTTGCAGTIGTEA KOTIOHARTEEY ATEAGENGMADPEVKE

T CAGOT TCAG T T CF AT LT AT T R OR Ly A SNEA

CCTGAAGAT THPPETAATISRXGTAQT RE BT GIIARRENEEEN, VEQVES

CACATCACAT AL AL PR AT NERER R i e

ATCACTT HGCACTGGTATCAGCAGAAA 15

TCARGGTTCAGT R A T v

CCTGAAGAT Tt HSEAAESTIT ACTIATEET CAGGT GT ACAGGGEGT TACCCGCTCACGT TCGGC
GGA! CCAAGGTGGAGATCAAA 20 Heavy Chain Variabl e Region Amno Acid

geRqul—N\X/ gll Sé?Y zs%mmk%m KKP GSSVKVSCKASGYTF T

STAYMEL SSLRSEDTAVYYCARGYGAFYYW 25 GQGTLVTVS D11- 888 (SEQ I D NO 14)
PN VOYPNETAETAIQN

VTGDTYY! EKFKGRVTI TADKST STAYNMELSSL RSEDTAVYYCARGYGAFFYV\G 30 LVTVS

D11- C27G3 {SEHHBF NOATBYY TVt EBGAR KD KEGURVELRREEVFRDESSRANLSG

SRYI' HARQARGERESMBOK I v ST RERISIMWIR - VFPHNHTADIQSEVHCIFS
STAYMEL SSLRSEDTAVYYCARGYGAFYYWG LVTVS C8-6 (SEQ ID NO 1
ROREEYS! FPHHPLH SVRRLK

QVQLVQSGARIKEPEN!
NPNRGGTTYNKEEERMEMEHBES TSV AV MRS RREPIAY E S GAFTINLRYONERGTAYTYRTR

IIRFCSLNSGLHSYMEMPLECILTEKRKKRSTKKEVFNILQAAYVSKPGAQLARQI
GASLNDDILFGVFAQSKPDSAEPMDRSAMCAFPIKY VNDFFNKIVNKNNVRCLQ
30 HFYGPNHEHCFNRTLLRNSSGCEARRDEYRAEFTTALQRVDLFMGQFSEVLLTSI
STFVKGDLTIANLGTSEGRFMQVVVSRSGPSTPHVNFLLDSHPVSPEVIVEHPLNQ
NGYTLVVTGKKITKIPLNGLGCRHFQSCSQCLSAPPFVQCGWCHDKCVRSEECPS

76



C8-H241 (SEQ I D NO 17) QVQLVQSGAEVKKPGASVKVSCKASGYTFTDYYVHWRQAPGQGL EWVGRY
NPNRRGTTYNQKFEGRVTMITDT ST STAYMELRSLRSDDTAVYYCARANW.DY WGQGTTVTVS C8-co- 16
(SEQ | D NOD28)0/0 R VQSGAEVKKPGASVKVSCKASGYTFTDYYMVHWRQAPGRESEMMBHRSS 1
NPYRGSTTYNQKFEGRVTMITDT STSTAYMELRSLRSDDTAVYYCARANI LDYW GQGTTVTVS Heavy
Chai n Variabl e Regi on Nucl eic Acid Sequences D11-517Y (SEQ I D NG 19)
CAGGT GCAGCTGGT GCAGT CTGGGGCTGAGGT GAAS GGGTCCTCGGTGAAGGTC 25
TCCTGCAAGGCT TCTGGCTACACCT TCACAAGT AGGT AT ATACACT GGGT GOGACAGGCC
CCTGGACAAGKIT AREEFFIGERA EWW%@@J RRTALy
AACGAGAAGT TCAA%GAGT CACGATTA-CJ:ECGCGGACAAATCCACGA gC%%CCT AC LLGNE

: ASCECEGNG ASNETGT COGAGASGOPRET SISPK

@ﬁ@?@%ﬁ?@%&ﬁ%ﬁé&@ﬁﬁg R

ANTHLHSE

WEGAIEA
SRR A SRR 2
TCCT GCAAG@B'II@IT@' 2! KDATAGARTEOE AT CUGACNE D PEVKF

CCTGGACAAGCCT TGAGT. GGATGGGATGGATTTATCCT GIAACTCGTGATACTTACTAC

AGAGAGCCT P A AR AR AR A CEACK AX FEXAE SR A AEEC AV SNKA
AT GGAGRT AGOATELT (G CHERELACACERIGTIOI AL RAVRETECSAGHTHSTAA VEWES
GGGGCTTTTTACTACT GGGGCCAGEECACCCTGGT CACCGTCTCC C8- 6 %%M%NO 2%)3(
CAGGTTCAGCY AT BENE KT BEY BB PBABET EX AAAEBESRITRRETNYA

TCCTGCAA K ISKSPAGABY KD DO D RMV A CCACT GBGT GCGT CAGECC 20
CCTGGTCAAGGTCTTGAGT GGATGGGTCGTGI TAATCCT AACCGGGGTGGTACTACCTAC
AACCAGAAAT TCGA Bt adzrd ananreslereAac draigresasaac Actlandyiasd amino

ATGGAGCT G(;g;[@ CACGGCCGTGTATTACTGI GCGCGTACGAAC
TGECTTGACTA %@A CCGTCACCGICTCC 25 C8-H241 (SEQ I D NGO 23)
CAGGT TIBAGCT GGT GCAGT CT GGT GCT GAGGT GAAGAAGCCT GGT GCCTCAGTGAAGGT C

TCCTGCAAGERT FERGECIAEATUT (SINCUBACTAOT ACAT GCACT GGGT GCGT CAGGCC
CCTGGTCAAGGTCT TGAGT GCATGCGT CGT GT TAATCCT AACCGGAGGGGT ACT ACCT AC

ATGGAGCT ~CTCO
TGGCTTGACTAs gﬁ% CCEO,

ESPTATTLE R
AACCAGAAATRIIIGACEECCEL @@Q@KT@A@EWM@T@@AE@MMLDAQT

AT T AT A A TN TR R RS RS B T VSRR M no Aci

Sequences ARQIFASIBATNITKapPRA QSERD S DENAINES)A VCAFPIKY VNDFFNKIVNKNNVR

El VLTQSPGTL SLSPGERATL SCSVSSSI SSTNL HWOOKPGOAPRLLI YGTSYLAS
G PDR @@%&WRN@&H@E@&W@E@@K TALGRXAFMGRLNHVL

PSVFI FPPSOEIHHGRATH Vigh NNNTYERRA ERIAL PEENFRRBY I EPP8PEVIVEHP
SKDSTYSLSSTL TL SKADYEKHKVYACEVT SPVTKSFNRGEC D11- 8BS kapga 1gj\SEg | D

NO: 26) El VINQEPETLEVIEEHRARL SEEERANCRRALESRBEHRFE

G PDRESCSEHathhdERRLERR 6WMW§EW#M§ERUKVLL
PSVFI FPPSDEQLKSGTASWWCL LNNFYPREAKVQAKVDNAL GEGNSQESVTEQD

SKDSTYSL SSTNE $ SRADYERAVYAGE I MHOANSSPNTKSSNRGEG AT T TZIABS KEPPEI{BEQ | D

S S N NP CUPR VTER 5 25

PSVFI FPPSDEQVSGIERSAR Y NN BRREARVVHOVDRIAK QECNSH VT EGONLNSVSTPKLYV

SKDSTYSLSIEL I PR R SR TP ST R i P iR L SEREDR. NO 28)

TYVHDPMFKPFEKPVMISMGNENVVEIKGDDIDPEAVKGEVLKVGNKSCENLH




30 DI QUIQSPSSLSASVGDRVTI TCSVSSSVSSI YL HWQQKPGKAPKWSTSNLAS
GVPSRFSGSGSGTDFTLTI SSLQPEDFATYYC! QYSGYPLTFGGGTKVEI KRTVAAP 79 SVFI FPP
SDEQL KSGTWE\AWDLISMISE Y PREAKVQNKVDNAL QSGNSQESVTEQDS PCT/US2009/064881
KDSTYSL SSTL TL SKADYEKHKVYACEVTHQGL SSPVTKSFNRGEC C8- H241 kappa (SEQ | D NO 29)
5 DI QUIQSPSSLSASVGDRVTI TCSVSSSVSSI YLHW(QQ(PGKAPKW(STSNLAS
GVPSRFSGSGSGTDFTLTI SSLQPEDFATYYCQVYSGYPL TFGGGTKVE! KRTVAA
PSVFI FPPSDEQLKSGTASVVCLLNNFYPREAKV! L QSGNSQESVTEQD
SKDSTYSLS KKYY ACRVEHOR, (SEQ I D
NO 30) Dl %&5@@%%\@@% TCSVSS%VR%?YL HMQQ(P%@BKV\%%:F%%EW o
SWPSRFSGS@ET@@DK@L@EMEW@@B&MWWER@WE CVVVDVSHE

: ANV D US(S (

APSVFI| FPP =

DSKDSTYSL ST T SOV STHRVENGSEES cnai n
Nucl ei c AdmSE&QMABESQ{DMAMPRFQ’@&EEP(PSE@EWIN@‘QSMCLVKGFYPSDI
GAAATT >

GACAGGTTCAGT GGGA CTCACCAT CAGCA
CCTGAAGATTTTmCE‘E?@?% @P&%ﬁ@)ﬁ@%ﬂ%@@ﬁﬂt&%@&d amino
CAAGGGACCAA TOrAGA TIAAAGAACT GTGECTGCACCATCTGTCTTCATCTTCCCG 25
CCATCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTTGTGTGCCTGCTGAATAACTTC
TATCCCAGAGAGGCCAAAGTACAGT GGAAGGT GGATAACGCCCT CCAAT CGGGTAACTCC
mw%é?@@&&&é@é@@i&&é@@wwAmmmwwme
ACGCTGAGCAAAGCAGACTACGAGAAACACAAAGTCTACGCCTGCGAAGTCACCCA

GGCCTGA dR | MNM@LY@B%NFE@T@@W SEQ I D
NO 32) GAAAIT@@HEGW@I@% HEGPUESEGPOCH %@%@@CC
CTCTCCTGCAGT GTCAGCT CAAGTATAAGT TCCA! CTTACACTGGTACCA

CCT GGCCAGHET BEERANNTEEY W@WMWW?WV@@IFS

T AT T T AT AT B A AT AT AT ARG Tt VR

WMW@@TWMWWWW@M@QTFHT

TATOCCAGA R RO AT IR
TATCCCAGA! e A

NO 33) 20GAMAFIKGOLTGANCGCASH G

e

GACAGGT T CAGITWBOAHT NG A NI TACTICGIAOEAT
CCTGAAGATTTTGCA ATTACTGICAACAGTGGAGTAGIT ACAGITTCGEC
CRAGEA ﬁ&%@i&@%@%@%&%ﬁ%ﬁmﬁ%&&&mm
CCATUGAT@@M@EWIWW%@W%W@QSTEFA
TATCCCAGAGAGGCCAAAGTACAGI GGAAGGTGGATAACGCCCTCCAATCEEGTAACTCC
CAGGAGAGT G@WWWWM%@WW@MVNV

ACGCT CACCAM A AT AR AN BT AT CORAGTARCBTICAS L
GGCCTGAGCT CGCCCGT CACAAAGAGCTTCAACA A4 LC(SE IDNQ34)
20 CACAT CONRT RO TN T GO REDRT GT ST ABCACIGNEA SE
ATCACTTCCAGT T OECTCAABLGTATIREATEEAGTA @AGCAGL\AA
CCAGGGAAAGCCCCTAAGCTCCTGATCTATA CATCCAACTT CTGGAGI CCCA

TCAAGGT TCAGT GCBART GakiTCT CBRHAGMGEATPTCACTICTRCACCATGAGCAGT CTGCAA
CCTGAAGATTTTGCAACTTACTACTGTATTCAGTACAGTIGGT TACCCGCTCACGTITCGEC 25
GGAGGGACCAAGGT GGAGATCAAACGAACT GTGGECTGCACCATCTGICTTCATCTTCCCG
CCATCTGATGAGCAGT TGAAATCTGGAACTGCCTCTGTI TGTGTGCCTGCTGAATAACTTC
TATCCCAGAGAGGCCAAAGT ACAGT GGAAGGT GGATAACGCCCTCCAATCGGGTAACTCC

CAGGAGAGT GTCACAGAGCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCALCCCT G
ACGCTGAGCAAAGCAGACTACGAGAAACACAAAGT CTACGCCTGCGAAGT CACCCATCAG 30
GGCCTGAGCT CGCCCGTCACAAAGAGCTTCAACAGGGGAGAGTGC €C8-H241 1g4 LC (SEQ ID

NO: 35)




GACATCCAGATGACCCAGT CTCCATCCTCCCTGT CTGCATCTGTAGGAGACAGAGT CACC
ATCACTTGCAGI GTCAGCTCAAGT GTATCCTCCATTTACT TGCACTGGTATCAGCAGAAA 35
CCAGGGAAAECREOIAASET CCTGATCTATAGCACAT CCAACT TGECT TCTGGAGPCTaA2009/064881
TCAAGGT TCAGT GGCAGT GGATCTGGGACAGATTTCACT CTCACCATCAGCAGT CTGCAA
CCTGAAGATTTTGCAACTTACTACTGTCAAGT CTACAGT GGT TACCCGCTCACGT TCGEC
GGAGGGACCAAGGT GGAGATCAAACGAACT GTGECTGCACCATCTGTCTTCATCT TCCCG
CCATCTGATGAGCAGT TGAAATCTGGAACTGCCCTCTGT TGTGTGCCTGCTGAATAACTTC 40
TATCCCAGAGAGGCCAAAGTACAGT GGAAGGT GGATAACGCCCT CCAATCGGGTAACTCC

CAGGAGA% GCAGCACCCTG
ACGCTGA ' CACCCATCAG
GGCCT GACCTZEACaBLERGANAENGOTTOH B INGINMIBY QPBFTHEAPIN ( SEQ | D

w&wwwwa&ww

VFCHSEAGTOQSAVHCIFS
TCAAGGTTCAGT AGTC]
CCTGAAGAT 1%@@%

T

e
%MWMTW@MWMWWWQTFHT
ACS
11 -'P.egll

CCATCTGAT

CAGECCA

ACGCTGAGCAAAGCAGAACGAGTCTACCI:CTGCGAA CA o
O A A o TS LBy b o e

Acid Sequesmﬁ(}@ihm GTSE@FM@E@W@M@@@{@@L@WBE@@L&WSW
SGYTF T SRYIHW/ EWWGW YP VT GDTYYNEKFKGRVTI TADK

ST
STAYMEL SSLESEBFK @g&wﬁ{mscsQCLSAPPFVQCGWCHDKCVRSEECLS

GQGTLVTVS SASTK YR ARSI K SRSTAALGHE VKDYFPEPVTVSWRSGA LT SGVHTFPAVLQ
SSCLYSLSSWTVP SSNEGIOTYTORVDRRP SNTRVDKTVER KOCVECPPCPAPPVAGP

SVFL FPPKPKDTL MBSKT BENCTR JEPPEVEERN the signal sequence; bold underlined amino
%@% QWE SVL TVVHQDW. NGKEYKCKVSNKGL

PAPI REEMTKNQVSLTCLVKGFYP SDI AVEVESN 25

GQPENNYKTTPPM_ DSDGSFFL YSKL TVDKSRWQQGNVFSCSVMHEALHNHYT (KSLSLSPG D11- 8B8

it HinRARBAEEASA Y P B e R s

STAYNEL SSLRSEDTAVYYGARGHGAROME. |30 (SEQ ID NO:77)
QGTLVTVSSASTKGPSVFPLAPCSRSTSESTAAL GCL VKDYFPEPVTVSWASGAL
TSGVHTFPAVLQSSGLYSLSJSWSWBK(SNF@T@VW@HM@Q&EKMHENQ:MECPP CPAPPVAGP
SVFLFPPKPKDTLM SRTPEVTCVVVDVSHEDPEV/

YVDGVEHNAKT KPREEQF NS FRROVSASH N@K@ﬁ@:@@ﬂ@zp 35

APl EKTI SKTKGQPREPQVYT, YPSDI AVEWESNG 82
QPENNYKTTPPM._DSDGSFEE i@ﬁt@@ﬁi@&%@?&%@ﬁ HNHYTQ KSLSLSPG D11- C27G3
| g& (SEQ I D NO 39) VKVSCKASGYTFT

SRYl HWRQAPGQGL vadﬁ?D EYQRY R RN R

VTGDTYYREPFKGRVTI TADKSTSTANMELSSORSERTHYNY SARESYGAFYYWG
QGTLVTVSSASTKGPSVFPLAPCSRSTSESTAAL GCL VKDYFPEPVTVSWASGAL

TSGVHTFPAVL QSSGL Y'SL SSNRFVRSIME ST FOYEUNVDHKPSNT KVDKTVERK
CCVECPPCPAPPVAGPSVFL FPPKPKDTLM SRTPEVTCVVVDVSHEDPEVQENW 10

YVDGVERHNAKT KPREEQFNSFE RIS M AISERVIPNRRE YK CKVSNKGL P

APl EKTI SKTKGQPREPQVYT LPPSREEIVITKNQ\/SLTCLVKGFYPSDI AVEVESNG
QPENNYKTTPPM_DSDGSFFL YSKL TVDKSRWQQGNVFSCSVMHEALHNHYTQ KSLSLSPG 15 C8-6 | g4

(SEQ | D NP UIB A (bl ESGARY smwmvwmmpmm

NPNRGGTTYNQKFEGRVTMITD / A A '
VGOGTTVTVSSASTKGPS R Sres sl B d 5y SR GG
ALTSGVHTFPAVLQSSGLYS PSNTKVDKTVE 20
RKCWECPPCPAPPVA@SV@§§§E\I§E§ LM%%%TQ%DVSHEDPEVQ:N

W VDGVBVHNAK TKPREEQFNSTFRVVSVL TVWHQDW. NGKEYKCKVSNKGL

PAPI EKTI SKTKGQPREPQVYTL PPSREEMIKNQVSL TCLVKGFYPSDI AVEVESN
GOPENNYKTTPPM_DSDGSFFL YSKL TVDKSRWOQGNVFSCSVVHEAL HNHYT QKSLSLSPG 25 C8- H241
| gG4 (SEQ I D NO 41) QVQLVQSGAEVKKPGASVKVSCKASGYTFTDYYMHWRQAPGQGL EWVGRY
NPNRRGTTYNQKFEGRVTMITDT ST STAYMELRSLRSDDTAVYYCARANW.DY

WGQGT TVTVSSASTKGPSVFPLAPCSRSTSESTAAL GCLVKDYFPEPVTVSWNSG 30

AL TSGVHTFPAVL QSSGL YSL SSWTVPSSNFGTQTYTCNVDHKPSNTKVDKTVE
RKCCVECPPCPAPPVAGPSVFL FPPKPKDTLM SRTPEVTCVWVDVSHEDPEVQFN
WYVDGVEVHNAKTKPREEQFNSTFRVVSVL TVWWHQDW. NGKEYKCKVSNKGL 83

PAPI EKTI SKTKGQPREPQVYTLPP SREEMTKNQVSLTCLVKGFYP SDI AVEWESN
GQPENNYKTTPPM.DSDGSFFL YSKL TVDKSRWQQGNVFSCSVVHEALHNHYT QKSLSLSPG 5 C8- co- 16

e~ A S N~ 1 ™ RIFrN AN\ NN A TN S 7L 70N SR £\ JE 2N FNNE 7 R ™ PN\ Jg= =g ry I\ IR AV IS A N7~~~ I AN AN\ J




D11-517Y 1gG2 HC (SEQ | D NO 43)

CAGGT GCAGCT GGT GCAGT CTGGGGCT GAGGT GAAGAAGCCT GGGTCCTCGGT GAAGGTC 20
TCCTGCAAGBR BT ONGEET ACACCT TCACAAGT AGGT ATATACACT GGGT GCGACRGEES2009/064881
CCT GGACAAGGGCT TGAGT GGAT GGGATGGAT TTATCCTGTAACT GGTGATACT TACTAC
AACGAGAAGT TCAAGGGCAGAGT CACGAT TACCGCGGACAAAT CCACGAGCACAGCCTAC
ATGGAGCT GAGCAGCCT GAGAT CTGAGGACA ATTACTGT GCGAGAGGCTAT
GGGGCTTTTTACTACT GGGGCCAGGGCACCCT GGT CACCGT CTCCTCCGCCTCCACCAAG 25
GGCCCATCGGTCTTCCCGCTAGCGCCCTGCTCCAGGAGCACCTCCGAGAGCACAGCCGCC

ST CACCA T A GTOCTACAGT CCT CAGRACTCTACTOC
GCCCTGACCA GICCTACAGT CCTCAGGACTCTACTCC
CTCAGCAGCGT GGT GACCGT GCCCTCCAGCAACT TCGGCACCCAGACCTACACCTGCAAC
GTAGATCACAAGCCCA \( W@WATGF TGTGTC 30
GAGT GCCCACCGT GCCCA GICTTCCTCTTCCCCCCA

AAACCCAAGGACACCCT CATESXITPCSCS3AMNCET:-GAGCE EAGST BOG DERT{HG PGEAR or R;
GI'GAGCCACGAAGACCCCGAGGT CCAGT TCAACT GGTACGT GGACGGECAT GGAGGT GCAT
AATGCCAAGACAAAGCCACGCEGAGGAGCAGT TCAACAGCACGT TCCGT GTGGT CAGCGTC
CTCACCGT CGT GCACCAGGART kil 6 RAGERIARGHIEBORACAAGT GCAAGGTCTCCAAC 35

AAAGGCCTCOCAGCCCCCA
COACAGET G ACACECT OB S EERA LA R N BAN RO AT AT G

ACCT GCCTGGT CAAAGGCT TCTACCCCAGCGACAT CGCOGT GGAGT GGGAGAGCAAT GGG
CAGCCGGAGAACAACT ACAAGACCACACCT CCCAT GCT GGACT CCGACGGCTCCTTCTTC
crcTACAGCAAGCT CACCGREARADIR dagkt ST BRAGGEGAACGTCTTCTCATGC 84
TCCGTGATGCAT GAGECT CX K ACALYPAT T AEO O CASRNMATh KT, GECIe] & g1 D11-8B8
| g& HC (SEQ I D NQ 44) 5 FHaee IEIER

CAGGT GCAGCT GGT@mhST GAGGT GAAGAAGCCT GGGTCCTCGGTGAAGGTC
TCCTGCAAGGCT TCTGGCTACACCT TCACAAGT AGGTATATACACT GGGT GCGACAGGCC
CCTGGACAAGGGCT TGAGT GGAT GGGATGGATTTATCCTGTAACTGGTGATACTTACTAC
ATCGAGAAGTTCAAGGGCA@A@@W@WW«@W\?CCACGAGCACAGCCTAC

AT GGAGGT GAGCAGCCT GAGAT ST GAGRAGACER 1

GGTGCT I TTTTCTACTGEGED ' ‘ WI By,
GGOCCAT CGGT CT TEBOECFAGIRICCT GCT CCAGGAGCACCT CCGAGAGCACAGCCGCC
CTGGGCT GOCTGGTCAAGGACTACT TCCCCGAACCGGT GACGGT GTCGTGGAACT CAGGC
GCCCT GACCAGCGGCGT GCACACCT TCCCGGCT GTCCTACAGT CCTCAGGACTCTACTCC
CTCAGCAGCGT GGT GACCGDEGOGTIEGAGERAGT TEBECARGAGACCTACACCTGCAAC 15

GAGT GUCCACOGT GOOCACEACACE G R AR A CPTOSAE 1T CCoCECA

AAACCCBAGGACACCCT CATGAT CTCCCGGACCCCT GAGGT CACGT GOGT GGTGGTGGAC
AT COCAACACAAA GO AT AP TR R R T CoGT GT OGT CAGIGTC

AAT GCCAAGACAAAGCCA! TCCGTGTGGTCAGCGTC 20

CTCACOGT OGT GCACCAGCAUR B TGANCCEEAOBAGTASAAD ORISR GTORAs N o
AAAGGCCTCCCAGCCCCCAT CGAGAAAACCAT CT CCAAAACCAAAGGGCA
cmmesTGTACAC@CWQ&&@@@&éATGAmGAACCAGGTCAGCCTG

ACCTGCCT GGTCAAAGGCT TCTACCCCAGCGACAT CGCOGT GGAGT GGGAGAGCAATGGG
CAGCCGGAGAACAACT ACAAGACCACACCT CCCATGCTGGACTCCGACGGCTCCTTCTTC 25
CTCTACARGCAAGCT CACCGFScAmibadx dteamE bamAcPREGGGAACGTCTTCTCATGC
TCCGTGATGCATGAGGCT W@W@I COERCILTESR Wl 1D11- C27G3
| g& HC (SEQ I D NO 45) 30

CAGGTGCAGCT GGTGCAGT CT GGGGCT GAGGT GAAGAAGCCT GGGT CCTCGGTGAAGGTC

TCCTGCAAGGCT TCTGGCTACACCT TCACAAGT AGGTATATACACT GGGT GCGACAGGCC
CCTGGACAAGGGCTTGAGTGGATGGGATGGATTTATCCTGTAACTCI;TGATACTTACTAC

AGAGAGCCT TU@AAGESCRBAGTaOGRTARAR DG

30

D11- Antibody Light ChainVariable Region Consensus Sequence (SEQ ID NO:94)

EIVLTQSPGTLSLSPGERATLSCSVSSSISSTNLHWY QQKPGQAPRLLIY



35 ATGGAGCTGAGCAGCCT GAGAT CTGAGGACACGECCGT GTATTACT GTGCGAGAGECTAC
GGAGCTTTTTACTACT GGEGECCAGGECACCCT GGTCACCGT CTCCTCCGCCT CCACCAAG
GGCCCAT CED QITSHEE T AGCGCCCT GCTCCAGGAGCACCT CCGAGAGCACAGECEBTS2009/064881
CTGGGECTGCCTGGT CAAGGACTACT TCCCCGAACCEGET GACGGT GTCGT GGAACT CAGEC
GCCCTGACCAGCGECGTGCACACCT TCCCGECTGT CCTACAGT CCTCAGGACTCTACTCC 40
CTCAGCAGCGT GGTGACCGT GCCCTCCAGCAACTT CCCAGACCTACACCTGCAAC

GTAGAT CACAAGCCCAGCAACACCAAGGTGGACAAGACAGT TGAGCGCAAATGI TGTIGTC

AAACOCAAGACA BT AT O G R AT AT G GGG

GI GAGCCAC@@@CE@CGACIST CCAGT TCAACTGGTACGT GGACGGCATGCGAGGTGCAT 45
: 53 CAGCACGI TCCGTGTGGTCAGCGTC
AGGAGTACAAGT GCAAGGTCTCCAAC 85

TCCGTGATWCTGCACAACCACTACACACAGAAGAGCCTCTCCCTGTCTCCG GGT C8-6 | gG4
HC (SEQ | 10

CAGGT T CAGGH el AA\ e I B KT @ KAAGARGC R B8] (S GAGT GAAGGTC

TCCTGCAAGGCT TCTGGT TACACCT TTACCGACTACTACATGCACT GGGT GOGTCAGGCC

CCTGGTEAAGGT CTTGAGT GGAT GGGT CGT GT TAATCCTAACCGGGGT GGTACTACCTAC

AACCAGAAATE, CACSAT TLGCACGAGCACAGCCTAC
ATGGAGCTGCGTAGCCTGCGT TCTGACGACA ATTACTGTGCGCGTACGAAC 15
TGGCTTGACTACTGGGGCCAGGGCACCACCGTCACCGTCTCCTCCGCCTCCACCAAGGGC

CCATCGGT CTGCRGH), W NO:96
GGCTGCCTGGTCAAGGA ACTT CCGGTGA G'I'CG'I'GGAA% )
(X

STACKET COR CABEABIETASICONBIGW

%%%@%@%W@

CCATCAGICTTCCTGITCCCCCCA

G GCGTGGTGGTGGAC
; ‘G A@%wwqm
AAT GCCAAGACAAAGCCGCGGEGAGGAGCAGT TCAACAGCACGTACCGT GTGGTCAGCGTC 25

S MM T BT 0o

CCACA@eT GT@%C@Q’SGAM@E’W@&%

A M
CTCT ACAGCWMW@P\W@AGCAGGT GGCAGGAGGGEGAATGTCTTCTCATGC
TCCGTGATGCAT GAGSCT.CT GCACAACCACT ACACACAGAAGAGCCTCTCCCTGICTCTG, GGTT C8- H241
| g&4 HC (S‘é@r Y)XN@SXT)H\Q?)(“IS GorR, XpisSorG, Xjzis AorT,and Xy41s [ or W.

CAGGT TCAGCT GGT GCAGT CTGGT GCTGAGGT GAAGAAGCCT GGTGCCTCAGT GAAGGT C
TCCTGCAAGCCTTCTGGT TACACATTCACTGACTACTACATGCACT GEGT GCGTCAGGCC

CCTGGT CAAGGT CTTGAGT GGATGGGT CGT GT TAATCCTAACCGGAGGGGTACTACCTAC

AACCAGAAAT TCGAGGGECCGT GTCACCAT GACCACAGACACATCCACGAGCACAGCCTAC 40
ATGGAGCTGCGTAGCCTGCGT TCTGACGACACGGECCGT GTATTACT GT GCGCGT GCGAAC

TGGCTTGACT ACT GGGGCCAGGEECACCACCGT CACCGT CTCCTCCGECCT CCACCAAGGEC

CCATCGGT CTTCCCGCT AGCGECCCT GCTCCAGGAGCACCT CCRAGAGCACAGCCELCCTG

GGCTGCCTGGT CAAGGACTACT TCCCCGAACCGGT GACGGT GT CGT GGAACT CAGECGCC
CTGACCAGCGECGT GCACACCTTCCCGGCTGI CCTACAGT CCTCAGGACTCTACTCCCTC 45

AGCAGCGT GGT GACCGT GCCCT CCAGCAGCT TGGGCACGAAGACCTACACCTGCAACGTA
GATCACAAGCCCAGCAACACCAAGGT GGACAAGAGAGT TGAGT CCAAATATGGT CCCCCA

TGCCCACCCT GCCCAGCACCT GAGGCCGCCGEEEEACCATCAGTCTTCCTGT TCCCCCCA



86 AAACCCAAGGACACTCTCATGATCTCCCGGACCCCT GAGGT CACGT GCGTGGTGGTGGAC
GI'GAGCCAGGAAGACCCCGAGGT CCAGT TCAACT GGTACGT GGAT GECGT GGAGGT GCAT

AAT GCCAAGRGANABERGECCGAGGAGCAGT TCAACAGCACGT ACCGT GT GGT CABCEHIUS2009/064881
CTCACCGT CCTGCACCAGGACT GGCTGAACGGCAAGGAGT ACAAGT GCAAGGTCTCCAAC 5

AAAGGCCT CCCGT CCTCCAT CGAGAAAACCAT CT CCAAAGCCAAAGGGECAGCCCCGAGAG

CCACAGGT GTACACCCT GCCCCCAT CCCAGGAGRAGA T GACCAAGAACCAGGT CAGCCT G

ACCTGCCTGGT CAAAGGCT TCTACCCCAGCGACAT GGAGT GCGAAAGCAAT GGG

CAGCCGGAS T ACAAGACCACGCCT CCCGTGCTGGACTCCGACGECTCCTTCTTC

CTCTACAGCA! AACCGT GGACAAGAGCAGGT GGCAGGAGGGGAATGTCTTCTCATGC 10
TCCGTGATGCATGAGGCT CTGCACAACCACT ACACACAGAAGAGCCTCTCCCTGICTCTG GGTI C8-col 6

| g&4 HC (SEQ |
CAGGTTCA %@%&W&ﬁwwmwmmmwwc 15
TCCTGCAAGGCT TCTGGT TACAGAT TCAGTHEA @ﬁmmmmmmeecc

CCTGGTCAAGGTCTTGAGTGGAT AT ACCTAC
AACCA TTCGACIIIIC%%&W‘?@&% %ﬁé‘ﬂ%ﬁ GCCTAC
ATGGAGCTGCGTAGCCT GOGT TCTGACGACACGGOCGT GTATTACT GTGOGCGT GCGAAC
ATTCTTGACTACTGGGCI:CA CCACCGT CACCGT CTCCTCCGCCTCCACCAAGGGC 20
CCATCGGTCPT K@&?@E’P CEARE A ARSARS & wherein

GGCTGCCTGGT ]
T A A O B e e factor
AGCAGCGT GGT Gadensrdsntamternalaenesat raban koY SEACCT GCAACGTA

GATCAC{@AGCCCAGCAACACCAAGGT GGACAAGAGAGT TGAGT CCAAATATGGT CCCCCA 25
TGCCCACCCT GCCCAGCACCTGA CCATCAGT CT TCCT GT TCCCCCCA

\q s “ﬂg’

CCACAGGT GTACACCCT BCOCCCA w&w&mm

ACCT GOBT COT OMMAGEOTTETACCCCAGOGACAT CCO0GT GRAGT GCOAAAGCAAT GGG
CAGOCGGAGAACAACT ACAAGACCACGCCT COCGT GCTGGACT CCGACGECTCCTTCTTC
CTCTACAGCAGGCTAACCGT GGACAAGAGCAGGT GGCAGGAGGGGAATGTCTTCTCATGC 35
TCCGTGATGCAT GAGGCT CTGCACAACCACTACACACAGAAGAGCCTCTCCCTGTCTCTG GGT Human
cMet - ECD- Ft- FI iThe (iSRRI NEb3R) orti dRARANRARPFMMULETELS of any one of

VORSNGECKEALAKSEMNVNVKYQLPNFTAETPI N, . L

VI LHEHHI FLGA NWSWN%EL%%@%@%EW@M%@W within an
GVVIKDNIONVAL VYRIRY YEIPRku SRGSYNRET MR bHTAR Qe SEVHC F S

PQ EEPSQCPDCVVSAL GAKVL SSVKDRFI NFFVGNTI NSSYFPDHPLHSI SVRRLK

ETKDGFMFLTDQSY!I DVLPEFRD SYPI KYVHAFESNNFI YFLTVQRETLDAQTFHT 87 RI I RF C SI NS
GLH SYMEMPLECI L TEKRKKRS! TRREVERID@AAVYEQKP NAGIBRQA GA SLNDDI LF GVFAQ
SKPDSAEPVDRSAVCAFPI KYVNDEENK] YNKNNVREL O HEYGPNHEHCENRTLL RNS
SGCEARRDEYRTEFTTAL QRVIDH NSO N E RRE VST Hiebp i Sasa(e31Q SRRV SRS GP
STP HVNF LLD SHPV S EVI

NGYTLWVI TGKKI TKI PLN %&@W&ﬁ&?&@d

GTWIQQICLPAI YKVFPNS E 1@@5@% (RVLLGNE S CTLTLS
ESTMNTLKCTVGPAMNKHENM SI I 1 SN GHGTT QY STF SYVDPVI TS SPK
YGPMAGGTLLTLTGNYLNSGNSRHI SI GGKTCTLKSVSNSI LECYTPAQTI STEFA VKLKI DLANRET S| F

SYREDPI VYE! HPT NSEI | CCTTP
200 LNLg ﬁ@gﬁga@(%mfﬁﬁw s 19, PRGN AHR?
VHNPVFKPFEKPxivig SMENENY ik p iGN RFE AMKGE hik M EKSOERN dHkdiskce selected from
AVLCTVPNDLLKLNSEL NI EVKQAI SSTVLGKVI VQPDONFTLEVLFQGPDI EPKS

CDKTHTCPPCPAPEEL GBS SUF EPPKPKDTLM SRTPEVTCVVVDVSHEDPEVKF
NW(VDCMEVHNAKTKPREEQYNSTYRVVSVL TVLHQDW.NGKEYKCKVSNKA 15

LPAPI EKTI SKAKGQPREP 'Eg_z, KGFYP SDI AVEVEES
NGQPENNYKTTPPVLDS FFLYSKLTVDKS VIVHEAL HNHY

TQKSLSLSPGKRI DYKDDDB](ITMENHIHI-MHTADIQ&I(ﬂEQlIDaJ(D.c&z;ed am no aci ds represent

t he signal sequence; bold underlined am no acids represent the Flis tag. 20
Cynonol gus Monkey cMet-ECD-Fc-Flis (SEQ I D NGO 73) MKAPAVLVPG LVLLFTL
VOQRSNGECKEAL AKSEMNVNIVKYQLPNFTAETAI QN VI LHEHHI FLGATNYI YVLNEEDL QKVAEYKT
GPVLEHPD CFP CQ@D C S SKANLSG 25

GVWKDNI NVALVVDTYYDDQLI SCGSVNRGTCORHVFPHNHTADI Q SEVHCIF S P Q EEPN QCPD CwW
SALGAKVL S SVKDRFI NFFV GNTIN S SYFPHHPLH SI SVRRLK ETKDGFMFLTDQ SYI DVLPEFRD
SYPI KYI HAFESNNFI YFLTVQRETLNAQTFHTR

| | RFCSLNSGLHSYMEMPLEC!I LTEKRKKRSTKKEVFNI LQAAYVSKPGAQLARQ GA SLNDDI LF GVFAQ
SKPDSAEPNDRSAMCAFPI KYVNDFFNKI VNKNNVRCLQ 30 HFYGPNHEHCFNRTLLRNS

PN NN A FNE"NIN\I"\ I\ A [ g A ] 7\ /NI IF R AN\ NI~ 1 PNy N 7NTI "1 ARIN 7N N /7R AN A R 7 NN~ 7~~~




89 WHSEALLCTVP SDLLKLNGGELNI EVWKQAVSSTVLEKVI VOQPDONFALEVLF QG

PDI EPKSCDKTHTCPPCPAPEL L GGPSVFLFPPKPKDTLM SRTPEVTCVVWWDVSHE
DPEVKFNWWOGYEXISHWAKT KPREEQYNST YRVVSVL TVLHQDW.NGKEYKC KV PSRHIARMMBL4RKT |
SKAKGQPREP QEYTLPP SREEMITKNQVSLTCLVKG-FYP SDI 5

AVEVESNGQPENNYKT TPPVLDSDGSFFL YSKL TVDKSRWQQGNVF  SCSVMHE
ALHNHYTQKSL SL SPGKRI DYKDDDDI CHVHHHHHH Bold, italicized am no acids
represent the signal sequence; bold undler i ned ami no aci ds represent the

Flis tag. 10 Human c¢- Me LDANQ 75) MKAPAVLAPG LVLLFTL
VQ?SNGECKEALAKSEM\IV@NW@%N?%@EESP&) @?{ ﬁg-H FLGATNY! YVLNEEDLQKVAEYKT
GPVLEHPD CFP CQD C % S AP EFm SEQ IR NO:84)

GVWKDNI NMALVWDTYY ' SCGSVNRGT COR HNHTADI Q SEVHCI F S 15 PQ EEP S QCPD
CW SALGAKVL S SVKDRFI NFFV GNTIN S SYFPDHPLH SI SVRRLK ETKD GF MF LTD Q
SYI DVLPEFRD SYPL KYVHAFE SNNEI YF LTVORETLDAQIE HT. Rl | C SINS GLH
SYMEMPLECI L TEK| R%nm}li‘h%ﬁéﬂwugglﬁﬁqk%%ﬁﬁﬂéﬂ Y Pdirao
SKPDSABPNDRSAMBGARPS, Ko/ NDRR ki (NNDARCL Q- iR G MFGE METEL £ IRMS an amino

SGCEARRDEYRTEFTTALQRVDLFMEQF SEVLLT S| 20 STFI KGDLTI ANLGT SEGRFMOVWV SRS GP
STP HVNF LLDa(Eq_pgungvpt{yEphq_%formatlonal epitope characterized by 123DTYYDD g

GG CLPA RULNSRA BT RTT O D CRRE RR LORE Y e SFELP
ESTMNTLKCT V@%ﬁﬁiﬁ%ﬁﬁkﬂé@g@g\}ﬁ&8&)%}%%4'@ SISk K
YGPMAGGTLLTLTGNYLNSGNSRHI S| GGKTCTLKSVSNSI LECYTPAQTI STEFA 25 VKLKI DLANRET

SI F SYREDPI VYEI HPTKSFI SGGSTI TGVGKNLNSVSVPRWI NV HEAGRNFTVACQHRSNSEI | CCTTP

SLQ Q INLQ.P LKTKAFFM.D . SKYEDLLY. . ..

VFRPVFIEPRERPVM SN ERERTE RERE) PERU A A s e any one of

AVL CTVPNDL L KEINSELIN, EXNKEA (BSTMIbGHNVbAADRDEINFTdiBp frelgmdnt ehleieof Zieds witfiimen aci ds
represent the signal sequence. 90 Human c-Met Sema Donain with Flis tag
(SEQ | D NO 78inRRABASAUARE st VR T ERY LHARINERCRRASARSEmvIEKY & PIGTRETPI QN

VI LHEHHI FL GANYL;YYLNEEDL QKVAEYKTGPVL EHPDCFPCQDCS  SKANLSG 5

GVWKDNI NVALVWVDTYYDDQLI SCGSVNRGT CORHVFPHNHTADI QGSEVHCI F S P Q EEP S QCPD CwW
SALGAKVL S SVKDRFI NFFV GNTIN S SYFPDHPLH SI SVRRLK ETKD G- MF LTD Q

SYI DVLREFRD SYR

R RF(§F Ngcjy_ %%%@ﬁ%%%@%@%ﬁ@&%{@y & Y NDDI LF GVFAQ
S KPD SAEP MDRSAMECARMIHMNDER M /NKNNYRE Qi 1O frYEPNERORNRTLLIRNG: S GCEARRD
EYRIEFTTALGRALEMSE SEVLLT o HELERLTI TR RETRRAY 57 &P STP A
NGYTLVI TGKKI TKI PLNGL GCRHFQSCSQCL SAPPFVQUGWCHDKCVRSEECL S

GTWQQ CLDYKDDDDKHVHHHHHH ~ Bold, italicized am no acids
represent %he dihgragnoglendl enitwdy poindigambiading fiagmerttithvscof Shaiydse pbpr esent t he

2T WOR DO T (rtefeR R otor AT ¢ eiihe A LA ERE 8156
(SEQ | D NO 78ht 214ii7 SokhiGAKMtBEYKERRATINFY 8500 SHQ D) NG thede heav6\dRR KETKDGFM227
2 “102F1 NF oM SRR R i sl Y S R anc bocly

Epi t opes i n thixe HEDRNare sdUsttedExdnt the ekduplcansisbogaf:n

NG 86) o1 Consensd) Qe SR INHAEE A AE] HORYT PGS Cha h GRS

5GTSX115X2S (SEQ | D NOIBANQ:4wherein Xi is Y or R and X2 is Aor R C8-

Ant i body Light Chain SVSSSVX3SI YLH (S | D NO ,lég%e in X3 is S or
R 008, Antrbody Li g (RS the 4Rt SeEbasaes Bl 1S PER S 59)
wher ei N XAN037), whkref@ X $OYics RO X Ms Aat®R; X6 is S or R

LCDR3 comprising the amino acid sequence QQWSSYPYS (SEQ ID

NO:51);
30 HCDRI1 comprising the amino acid sequence GYTFTSRYIH (SEQ ID
NO:59);



D11- Heavy Chain Antibody CDR2 15W YPVTCDTYYX7EX8FKG (SEQ | D NO 90),

wherein X2 is N, I, or R and X8 is Kor P; Dl11- Antibody Heavy Chain CDR 3
GYGAFX9Y WEeEQ 39D 91), wherein X9 is Y or F;, 20 C8- AmrCrrhmsdyosessy Chai n
CDR 2 RVNPX10RX11X12TTYNQKFEG (SEQ I D NO 92), wherein Xio is N or Y,

Xii is Gor R and Xi2 is Gor S; 25C8- Anti body Heavy Chain CDR3
X13NX14LDY (SEQ I D NGO 93), wherein Xig is Tor A and Xi4 is Wor 1I;
Consensus Light Chain Vari abI e Region %equences 30 D11- Anti body Light

Chai nVari abl e Regi on Gaisen YENGS 94)

El VLTQSPGTLSLSPGERATLSCSVSSS é@ﬁ W@%é%éﬁﬁyg 92

GT SXlLXZSGlVPﬂ?FB@@S@N}EXLFK(S@_E@m@\WYWW%G @BTHEKKiswherein X1 is
Yo R and X2 is Aor R 5 C8- Antibody Light Chain Variable Region
Consensus Sequence (SEQ I D NO 95)

DI Q\/ITQSPSSLSASVGDRVTI Tm@@ngmmmme G YSISNLASSURSRF
SGSGSGTSDF'@@; ﬂs em . %XS 6GYPLTEG GGTKVEI K wherein X3 is S or R X4
is | or t’? 9§/ Ang? is Sor R 10 Consensus Heavy Chain

Vari abl e Regi on Sequ)erlmzﬂumoinpri&mg tHecehindHedd/yeqisnat BV VS VRISIELIREFEQN
Consensus Sequence (S ). NG 96). : .
Q«@VQSGAWKKPGSSVWS%@%%E%‘PW%EW 15

| YPVTGDTYYX7 EX8FKGRVTIL DS SHAYME LS ShREERT A NGRS GARXAIEESTLVTVS

wherelnX7|sN I, or R X8 is Kor P, and X9 is Y or F; C8- Antibody
Heavy ChaiM° ‘éé)m abl e Regi on Consensus Sequence (SEQ I D NO 97) 20
QJQ-V@B)GAEVKKPGASVKVS@!@@@Y% ,X5YXsGYPLT (SEQ

VNPX10RX11X12TTYNQKFEGRVTMITD STS AYI\/ELRSLRS TAVYYCARX13 NX14LDYWGQGTTVTVS
wher ei n X1® NQ:89), gtherqin Xeqig I psQXgip Qror Wpnd Xeis$ §R:G, X13 is A or T, and X14

is | or W 93 Ve Jaiggpg} &n'fﬂ?@&%'tmm@%& Radnct @@tTFTDYYMH (SEQ a)
bi nds an epitope within the a-chain of human c-Met, 5b) induces

i nt ernal i ZBANG®Sbf cell surface hurran c-Met. 2. The nonocl onal antibody or

anti gen-bi ndi ng fragngpipghey, in@ o &gl n the antibody or
]ti%erngg%l (ches Se% y

ant i gen-bi ndi ng fragnent epat ocyte-growth
f act or 15 ndRpEheRKiXnt[ENREPKEEE (T2 8P N6x12), whardin&eo ihdarY, & MstG or R,

and X, is G or S; and
HCDR3 comprising the amino acid sequence X;3NX4LDY (SEQ ID

NO:93), wherein Xy3is T or A, and X4 is W or L.

20 10. The monoclonal antibody, or antigen-binding fragment thereof of any
one of claims 1, 3, 7 and 9, wherein the antibody or antigen-binding fragment thereof
comprises three light chain complementarity determining regions (LCDRs) and three
heavy chain complementarity determining regions (HCDRs), wherein
LCDRI1 comprises the amino acid sequence SVSSSISSTNLH (SEQ ID NO:49),

25 LCDR2 comprises the amino acid sequence GTSX;LX,S (SEQ ID NO:87), wherein
X118 Y orR, and X;is A or R,

LCDR3 comprises the amino acid sequence QQWSSYPYS (SEQ ID NO:51),
HCDRI1 comprises the amino acid sequence GYTFTSRYIH (SEQ ID NO:59),
HCDR2 comprises the amino acid sequence WIYPVTGDTYYX,EXsFKG (SEQ ID

30 NO:90), wherein X7 is N, I, or R, and X5 is K or P, and
HCDR3 comprises the amino acid sequence GYGAFXoY (SEQ ID NO:91), wherein
Xois Y or F.



10 3. The nonocl onal antibody or antigen-binding fragnment thereof of any one
of claims 1-2, which induces internalization of human c-Met in cells

conpri si nyoaotmnsess4c- Met vari ant containing a gain of f@QEWSREVIMIGLSEL i on
selected fromthe group consisting of c-Met kinase domain nutation ML149T
and j uxtamenbrane domai n 15nutati on R988C. 4. The nonocl onal anti body or
anti gen-bi ndi ng fragnent thereof of ﬁg% one of clainms 1-3, wherein
t he anti body or antigen-binding frag t thereof binds within an 20am no
aci d sequence selected fromthe group consisting of: a)
121VVDTYYDDQL130 (SEQ I D NO 77), b) 1311 SCGSVNRGTCQRHVFPHNHTADI QS156 ( SEQ

I D NO 78),11L The monObealﬂﬁWWn@vmn(M@ﬂQbam 79), and
25d) 216VRRLKET of any
one of clains Bﬁ%%%%rgeé aﬁllatgt’lle’vgealj\§Z Eeo%imb§d {%QO&%&?%%&QH%%%M t her eof
bi nds wi t hi ncampraed thx:eednghtcth&equmpl@melstahtsdbtednlhmgmgldme (bfbRp apddsest i ng of :

04 ©) ToorI NEUTSELEE A LSRRI PSERT S N oy

6. The nonocl comgirisanthé hxﬁﬁhys aoil sequn@eyV ISV By L ¢SPQEI NOHS), edicredf Xany one of
5clainms 1-5, vgher ein the antibody or antigen-binding fragnent thereof binds
an anino aci i % ence within the conformational epitope characterized by

123DTYYDD128LCSEQCb1@p1N@S &b )ami oA RN SDINGSAS BEHEBESINDBANO.  82), 192FI NF
195 (SEQ ID I\E Bg and 220KETKDX I\/I227 nclusive. 10 7. The
ahtPB3gym

nmonocl onal Biises Heiagwie- a5t C??Q&X@%QYPHEK%%@ IBNAS) one of
cl ai nmsyql- 3, Wﬁ@-éﬁl)ﬂ it her @r){sllpgq)yvoan@ngllsge,aRbl ndi ng fragnment thereof binds

wi thin an am no acid sequence 84YKTGPVLEHPDCFP SKANLI 07 %SEQ | D NO : 85)
i ncl usi ve. 1§§DBHé>0W8ﬁ%fé|twm0a%Pe4%WC%QYJHFPQ’ H.@.‘%%BNQ Jnent t her eof
of any one Oﬁcﬁl@cﬁﬁlpﬁse@,the%ﬁﬁ&édh {EerROR ORX Qﬁ kipedkpg fragment

t hereof binds within an am no acid sequence 9 105 (SEQ I D NG 86)
i nclusive. 9IOTNE:ForivhrdmXio iahtdrbody: 8O At %%Kum ganldr agnent thereof of

any one of Zﬁ@b%%ﬁ%n&s tﬁ’& 11‘?(2: 1&&&@1‘8&?{%@% By %Hﬁﬂob% i gk  agrent

t hereof conprises al n conpl enentarity determni ng regions
(LCDRs)S and Khrigé Ohéawd)élhmwomérrpl ementarity determning regi ons (HCDRs),
wherein said three LCDRs and said three HCDRs are sel ected fromthe group

consi sti ng;~of : ) IS h
sequence SSSI SSTNLHT(11 %EBH%?IBI N@bﬁ@%hl%g%{ndﬁlg%gﬁl o %8 r| si ng
the am no acot depuent-el, GoEEALIXP BrdeSigh) dhm'nl\d@lﬁlk)nenmhefrdetennmngrsgmmor R, and

>9<§ I's Aor R&Léﬁ%n(f %%rhlegxﬁyncﬂa&l ngglg]mgr%aratglldeterml mng reglon%KPYs (SEQ ID

20 wherein said three LCDRs and said three HCDRs are selected from the group
consisting of:
a) LCDRI comprising the amino acid sequence SVSSSISSTNLH
(SEQ ID NO:49),
LCDR2 comprising the amino acid sequence GTSYLAS (SEQ ID

25  NO:50),
LCDR3 comprising the amino acid sequence QQWSSYPYS (SEQ ID
NO:51),
HCDRI1 comprising the amino acid sequence GYTFTSRYIH (SEQ ID
NO:59),
30 HCDR2 comprising the amino acid sequence

WIYPVTGDTYYNEKFKG (SEQ ID NO:60), and



HCDR2 conprising the am no acid sequence W YPVTGDTYYX7EX8FKG (SEQ | D

NG 90), wherein X7 is N, I, or R and X8 is Kor P, and

HCDR3 compoi2eiogodshe am no aci d sequence GYGAFX9Y ( SEQ PDTAIShiD9AE4881 wher ei n
X9 is Yor F, and b) LCDRL conprising the am no acid sequence SVSSSVX3SI YLH
(SEQ ID NO 88), wherein X3 is Sor R, LCDR2 conprising the amno acid
sequence STSNLAS (SEQ ID NG 54), 10L conprising the am no acid sequence
X4AX5YX6GYPLT (SEQ I D NO 89), wherein isl or Q X5is Qor V, and X6 is
S or R HCDRL conpri Si j j | D NO 65),
HCDR2 conpri si ng t he m}f@)n%?gog?}gl S@%&%@r@ﬁ%&l%ﬁl\l%ﬁ%mg -jl‘%x?liz%ﬁ E&FEG (SEQ I D
NO 92), wieP@éllh Xio is Nor Y, Xii is Gor R, and X12 is Gor S; and

HCDR3 conprising the am no acid sequence X13NX14LDY (SEQ ID NO 93), wherein
X13 is T or A and X14 is Wor |. 2010. The nonocl onal anti body, or

ant i gen- bi ndi ng fr abnmeriDR hamguisingfthezeamyinomed gfuaica SWSSIISSBNLA (8RQ 9,

wher ei tt'i% 145 ody or antigen-binding fragnment thereof conprises three

| i ght chain conpl’enentarity determ ning regions (LCDRs) and three heavy
chain conpl enentarity [dEIRY ¢vinipiriNig g tlegindmsaciHEPRIILe GERELASHSEQDRL conpri ses
the am nocﬁ@j a sequence SVSSSI SSTNLH (SEQ I D NO 49), 25LCDR2 conprises the
am no aci B0lence GTSX1LX2S (SEQ I D NO 87), wherein X1 is Y or R and X2
is Aor R LCDR3 conpri(sss dogprigiil iR :athdacseyanceQQRBMRSSESHD | D

NO 51), HCDRL conprises the am no acid sequence GYTFTSRYIH (SEQ I D NO 59),
HCDR2 conpt?Sék the amino acid sequence W YPVTGDTYYX7EXS8FKG ( SEQ | D

30NO 9@), wherein X7 iHCDR1 bompinRthcAddlnd&id SeqlferRé GRTFARA YHERER) gonpr i ses
the ami no acid sequence GYGAFX9Y (SEQ I D NO 91), wherein X9 is Y or F. 96
11. The no¥dePbnal antibody, or antigen-binding fragment thereof of any one
of claims 1-6, 8 and icpReESiRishBenantihd24y s@teRBt | gen- bi ndi ng fragment

t her eof con‘Pri ses three | i%ht chain conplenentarity determ ning regions

(LCDRs) anWIYRYEeDERE ARG cGABEQ d3MS)ehesitdari ty det ermining regi ons (HCDRs),
wherein LCDRL conpri S?%Clﬁl@?cc%ﬂrﬁ&g%ﬁé C%%@Q&@%&&%%&ﬁ% @?gdalg)isEQ | D

NG 88), wherein X3 is or R conprises the am d sequence
STSNLAS ( SEQ6BD NO 54), LCDR3 conprises the anino acid sequence

X4X5YX6GYPLT ( SEQ | i.n.X4 | r ' , and X6
is Sor R HCDRL co%prml(as]jzésal) ?Oﬁé’%g\@g i aﬁ’é‘u%daclé‘gsc?h‘éeg%%g @ﬁ%@ﬁ*&%ﬁQ ID

NG 65), HCDR2 conpri sébN®d9am no aci d sequence RVNPX1O0RX11X12TTYNQKFEG
(SEQ I D NO 92), wherei is Nor, Y, .X11.is G or ég(?'s Gor S
ind CHODR3. comt i ses. ¢ e saord e st Se i TR PREETT B No 03)
wherein 15%232),s T or A, and X14 is Wn. 12. The nonocl onal anti body, or
anti gepn-bi nding frag ereof. of. any one, of cl aj < | Sing
three 11 ght chain cog&%@g}pﬁf’f}g&&a P 3B apeRgs 9@3"’%%‘%?&%@%% t hree
heavy chaimogGoypl enentarity determ ning regions (HCDRs), 20wherein said
three LCDRs and said three HCDRs. are sel ect.(?d fromthe gﬁ{g{ﬁéonsi sting of:

a) LCDRL conprising t HE-TAR sranpgising theagmiamedd sgussp SSTT F®IRo 49y,
LCDR2 compudshng the ami no acid sequence GISYLAS (SEQ ID 97

HCDR2 comprising the amino acid sequence
25  WIYPVTGDTYYREPFKG (SEQ ID NO:64), and
HCDR3 comprising the amino acid sequence GYGAFYY (SEQ ID
NO:61);

d) LCDRI1 comprising the amino acid sequence SVSSSVSSIYLH (SEQ
30 ID NO:53),
LCDR2 comprising the amino acid sequence STSNLAS (SEQ ID
NO:54),



HCDR3 conpri sing the

am no aci d sequence GYGAFYY (SEQ ID NG 61); 5 1D

NG 49), NO 50), NO 51), 10 NO 59) b) LCDRL conprising the amno acid
sequence BUIBHIBEEMLH ( SEQ LCDR2 conpri sing the am no aectu/tsegaanssl GTSYLAS
(SEQ I D LCDR3 conprising the am no acid sequence QQABSYPYS (SEQ | D HCDR1

conprising the am no
conprising the am no
HCDR3 conpri sing the
conprising the am no
conprising the am no
conpri si ngN®#é).ani no
conprising the am no
conprising the am no
HCDR3 conpbi¥0%§).t he

d) LCORL conpri sing the.a o, ag

LCDR2 conprising the

acid sequence GYTFTSRYIH (SEQ ID HCDR2
aci d sequence ngVTGDTYYI EKFKG (SEQ I D NO 62), and
am no aci d sequence GYGAFFY (SEQ I D 15NG 63); c) LCDR1

I SRERRE AR e R S BB

aci d sequence QMESYPYS (SEQ I D NO 51), HCDR1

R SR R B Y 3R 64) . and
am no aci d sequence GYGAFYY (SEQ I D NGO 61);
ce, SVSSSVSSI YLH ( SEQ 301 D NO 53),

.nd tﬁeea%lf{relon C
am no acl sgquence %ﬁ@g fSEQ | D NGO 54), 98 LCDR3

conpri si NRYNENRGIGTO Yam)KF e (RENIENO@GRGHPLT (SEQ | D NO 55), HCDR1

conprising the am no
conprising the am no

iR SERMEREE e o e B P 6 60y ana

NO:67);
10 ¢) LCDRI1 comprising the amino acid sequence SVSSSVSSIYLH (SEQ
ID NO:53),
LCDR2 comprising the amino acid sequence STSNLAS (SEQ ID
NO:54),
LCDR3 comprising the amino acid sequence QVYSGYPLT (SEQ ID
15 NO:56),
HCDRI1 comprising the amino acid sequence GYTFTDYYMH (SEQ
ID NO:65),

HCDR2 comprising the amino acid sequence

RVNPNRRGTTYNQKFEG (SEQ ID NO:68), and

HCDR3 comprising the amino acid sequence ANWLDY (SEQ ID

f) LCDRI comprising the amino acid sequence SVSSSVRSIYLH (SEQ

20
NO:69), and
25
NO:54),
NO:58),
30 IDNO:65),

ID NO:57),
LCDR2 comprising the amino acid sequence STSNLAS (SEQ ID

LCDR3 comprising the amino acid sequence QVYRGYPLT (SEQ ID

HCDRI1 comprising the amino acid sequence GYTFTDYYMH (SEQ

HCDR2 comprising the amino acid sequence

RVNPYRGSTTYNQKFEG (SEQ ID NO:70), and



HCDR3 conprising the am no acid sequence TNW.DY (SEQ ID NO 67); 10e) LCDR1
conprising the am no acid sequence SVSSSVSSI YLH (SEQ I D NO 53), LCDR2
conpri si nyotzhw/@misno aci d sequence STSNLAS ( SEQ | D NO 52rT/us200@06681 | D
NG 65), LCDR3 conprising the am no acid sequence QVYSGYPLT (SEQ | D HCDR1
conprising the am no acid sequence GYTFTDYYMH ( SEQ HCDR2
conprising the am no acid sequence RVNPNRRGITYNQKFEG (SEQ I D NO 68), and
20HCDR3 conprising the amno acid sequénce ANWLDY (SEQ ID NO 69), and f)
LCDR1 conprising the NG 57),
25LCDR2 conpri sing thgﬂg'i]?]n}%n%ﬁlll 15%32%%12%%Y@%%ﬁé)ﬁ%%?ﬁ%@m), LCDR3
conpri si ngN®@fié).am no acid sequence QVYRGYPLT (SEQ ID NO 58), HCDR1
conprising the am no acid sequence GYTFTDYYMH (SEQ 30 I D NO 65)

HCDR2 conpyii sing the 0 n NG 70),
and 99 %Rfs conpri s?fri?e gloﬁgag%hl %@%g& é?aﬁéwgﬁﬁgﬁﬁ% F‘gﬁ%§5€alﬁo 71).

13. The Sronocbwndlclaang 1- B,o’d;@, 1(p endatit ¢ogregpmis i oteanigehit claagnemipldénmtaeigf of any Sone
of clainms 1- 7,...9, 10 [ r|S|n t.hree t.chain. .

conpl ement ar g rtertm AT hEG S0 ERe A o e e B hniae

conpl ement ar ieglond HEDRI) W igeih egil airee (ERRS), saldhieteHODRalatk scleetee frbeDRs  and
said three H are sel ecéed fromthe group consisting of : a) LCDR1l
conpri si ng t W& SHPHBSEEME °Sequence SVSSSI SSTNLH (SEQ 10 | D NO 49), NO 50),
NO 51), 15 NO 59)a) LODR eaMppiking kiegintifCacaichaende SUSSSIgIENCH (SIGYLAS ( SEQ
| D LCDR3 conprising the am no acid sequence QQASSYPYS (SEQ ID

ID NO:49),
LCDR2 comprising the amino acid sequence GTSYLAS (SEQ ID
NO:50),
LCDR3 comprising the amino acid sequence QQWSSYPYS (SEQ ID
NO:51),
15 HCDRI1 comprising the amino acid sequence GYTFTSRYIH (SEQ ID
NO:59),

HCDR2 comprising the amino acid sequence
WIYPVTGDTYYNEKFKG (SEQ ID NO:60), and
HCDR3 comprising the amino acid sequence GYGAFYY (SEQ ID

20  NO:61);
b) LCDRI comprising the amino acid sequence SVSSSISSTNLH (SEQ
ID NO:49),
LCDR2 comprising the amino acid sequence GTSYLAS (SEQ ID
25  NO:50),
LCDR3 comprising the amino acid sequence QQWSSYPYS (SEQ ID
NO:51),
HCDRI1 comprising the amino acid sequence GYTFTSRYIH (SEQ ID
NO:59)
30 HCDR2 comprising the amino acid sequence

WIYPVTGDTYYIEKFKG (SEQ ID NO:62), and



HCDR1 conprising the am no acid sequence GYTFTSRYIH (SEQ I D

HCDR2 conprising the am no acid sequence W YPVTGDTYYNEKFKG (SEQ | D NO 60),
and HCDR3woanmwissisng t he am no aci d sequence GYGAFYY ( SEQTIUS2@0/0b43861) ;

100 HCDR3 conprising the am no acid sequence GYGAFFY (SEQ I D NG 63);

c) LCDR1 conprising the amino acid sequence SVSSSI SSTNLH ( SEQ 51 D NG 49),
LCDR2 conprising the amno acid seque&%e GISRLRS (SEQ I D NG 52), NO 51), 10
NO :59), LCDR3 conprising the am no aci’d sequence QQANSSYPYS (SEQ | D HCDR1

conprising the am no i &H}Hﬁ HCDR2
conprising the am no gg(lbl%Rieq eirglg1 t%%ﬁ%‘irwﬁe%g%%@% ?SEE) ID. 64), and

HCDR3 conp¥®¥Bhg the ami no aci d sequence GYGAFYY (SEQ I D 15NO 61). 14. The
nonocl onal anti body, or antigen-binding fragnent thereof of any one of
claims 1-6, 8, 9, 11 and 12, conprising three light chain conplenentarity
det er mi ni ng regi onsc) LTI coapdisinp theanhie@acyd chainne §EHPSISFENLENPEY

detern‘isni ng 20r egi ons Il()H S wherein said three LCDRs and said three
HCDRs are selected fromtihe group consisting of: a) LCDRL conprising the
am no aci d sequence SVYSIRISSmYkiking 8E@nlihd M &Fyencd GDRRLROKIFEQ EDNg t he am no
acid sequg\r]]ég STSNLAS (SEQ I D 25 NO 54), NO :55), HCDR1l conprising the

am no aci a)aence GYTFTDYYMH (SEQ I D NG 65), 30HCDR2 conprising the am no
aci d sequence RVNPNRGEUDRNQIUmEEsin®HQ anfihdNKdi Bejuenan@Q WKl IHGDIRB (cionpr i si ng

t he am no I\ffl&isclll)’sequence TNWLDY (SEQ I D NO 67);
10 HCDRI1 comprising the amino acid sequence GYTFTSRYIH (SEQ ID
NO:59),
HCDR2 comprising the amino acid sequence
WIYPVTGDTYYREPFKG (SEQ ID NO:64), and
HCDR3 comprising the amino acid sequence GYGAFYY (SEQ ID
15  NO:61).

14. The monoclonal antibody, or antigen-binding fragment thereof of any
one of claims 1-6, 8, 9, 11 and 12, comprising three light chain complementarity
determining regions (LCDRs) and three heavy chain complementarity determining

20 regions (HCDRs), wherein said three LCDRs and said three HCDRs are selected from
the group consisting of:
a) LCDRI comprising the amino acid sequence SVSSSVSSIYLH (SEQ
ID NO:53),
LCDR2 comprising the amino acid sequence STSNLAS (SEQ ID

25  NO:54),
LCDR3 comprising the amino acid sequence IQYSGYPLT (SEQ ID
NO:55),
HCDRI1 comprising the amino acid sequence GYTFTDYYMH (SEQ
ID NO:65),
30 HCDR2 comprising the amino acid sequence

RVNPNRGGTTYNQKFEG (SEQ ID NO:66), and



b) LCDR1l conprising the am no acid sequence SVSSSVSSI YLH (SEQ 51 D NG 53),
LCDR2 conprising the amno acid sequence STSNLAS (SEQ I D NGO 54), LCDR3
conpri si yozhw/@misno aci d sequence QVYSGYPLT (SEQ | D NOPCHA)S20000HBBR1
conprising the am no acid sequence GYTFTDYYMH (SEQ I D NO 65),

HCDR2 conprising the am no acid sequence RVNPNRRGITYNQKFEG (SEQ I D NO 68),
and HCDR3 conprising the am no acid sgquence ANWLDY (SEQ I D 15NC. 69), and
c) LCDR1 conprising the amno acid selgﬁence SVSSSVRSI YLH (SEQ I D NO 57),
LCDR2 conprising the i s SE USRS SR 54), NO 58),
HCDR1 conpri sing the gfrglé\]%g(g]? 1Sﬁ1gquencg0 %%ﬁ%ﬁ)%\?%ﬁ SﬂEI%(I%QDE r 65), 25HCDR2
conpri si ngN®#é);ami no aci d sequence RVNPYRGSTTYNQ(FEG (SEQ I D NO 70), and
HCDR3 conprising the am no acid sequence ANILDY (SEQ ID NO 71). 30 102
determ ning regions (LCDRs) and three heavy chain conpl enentarity

det er mi ni ng regi onsb) HCDRY]) gompiniging ithe ap@BRRICICEmPmcs SWHSIVHESTHHNSEQci d
sequen SVSSSVSSI YLHD&% D NO 53), 5LCDR2 conprising the amno acid
sequence STSNLAS ( SEQ i , LCDR3 conprising the am no acid sequence

| QYSGYPLT (SEQ I D NO 153)R2 ddoipRiing diepiniisd avil {ehecnacb NeNBAS (SEENence
GYTFTDYYM—lnIgél%%/lO | D NG 65), HCDR2 conprising the am no

aci d seque NPNRGGTTYNQKFEG (SEQ I D NG 66), and HCDR3 conprising the
am no acid sequence TNADRS dobfpdsinPtN@nHN0 scidl&quence QVYSGYPLT (SEQ ID

NO:56),
10 HCDRI1 comprising the amino acid sequence GYTFTDYYMH (SEQ
ID NO:65),
HCDR2 comprising the amino acid sequence
RVNPNRRGTTYNQKFEG (SEQ ID NO:68), and
HCDR3 comprising the amino acid sequence ANWLDY (SEQ ID
15 NO:69), and

c) LCDRI1 comprising the amino acid sequence SVSSSVRSIYLH
(SEQ ID NO:57),
LCDR2 comprising the amino acid sequence STSNLAS (SEQ ID

20 NO:54),
LCDR3 comprising the amino acid sequence QVYRGYPLT (SEQ ID
NO:58),
HCDRI1 comprising the amino acid sequence GYTFTDYYMH (SEQ
ID NO:65),
25 HCDR2 comprising the amino acid sequence

RVNPYRGSTTYNQKFEG (SEQ ID NO:70), and
HCDR3 comprising the amino acid sequence ANILDY (SEQ ID
NO:71).

30
15. The monoclonal antibody, or antigen-binding fragment thereof of any one of claims

1-3,8,9, 11, 12, and 14, which comprises three light chain complementarity



16. The nonocl onal anti body, or antigen-binding fragnent thereof, of clains
1-6, 9, 11, 12, and 14, which conprises three light chain conplenentarity
det er mi niwgQ 20gi5e658 (LCDRs) and t hree heavy chai n conpl ecEniSasiony4881
determ ning regions (HCDRs), wherein 20LCDR1l conprises the am no acid
sequence SVSSSVSSI YLH (SEQ I D NO 53), LCDR2 conprises the amno acid
sequence STSNLAS (SEQ ID NG 54), L conpri ses the am no acid sequence
QVYSGYPLT (SEQ I D 25NC 56), HCDR1 co i ses the ami no acid sequence

GYTFTDYYMH ( Q-1 fni 1Ld@§% SRR nhifl oA @G deRRAHERCE
RVNPNRRGTTY FECla ?%gé I D( NO 6 )1,l an %%&%DI-{G 80%”%5% ﬁe amﬁgo acid
sequence ANWERYn{ SECPRD W@r¢9). 103 17. The nonocl onal anti body, or

anti gen-bi nding frag h . 0, |.ai 5 ising a

| i ght chain vari abl en?“ertthl%ln&Ejﬁ fthaegagrx & %gdaév% ueglﬁ(gls%%%\ﬁsgg]@qrgg ion
(HCVR), wherein sai tDNOMR)and said HCVR, respectively, conprise amno acid

sequences selected fr roup consi.sting of: 5 94 and SEQ
D 'NG S6: and b Seq HEUE wBne BERIE et e st eSS B na

anti body, M0:5anti gen-bi ndi ng fragnent thereof of any one of clains 1- 3, 7,
9, 10, 12, 13 and 17 ising a lLight chajn vari aghl L CVR) and a
10heavy chain vari abl g‘% BRPIEEAC IIWﬁoearcécl %?C%F%W‘g@%é SEQ I D
NG 94 and 1s@isd), HCVR conpri ses SEQ I D NO 96. 19. The nonocl onal antibody, or
ant i gen- bi ndi ng fragmsnér t her eof . of any one of claips 1-% 8 §E 11, 12,
and 14-17 conprising Al4Rheoryriing Reaningpad seagimsa SHTERY WH GEQsheavy
chai n war i@e:esggi on (HCVR), wherein said LCVR conprises SEQ I D NO 95 and
said HCVR conprises SEQ | D NO 97, 20. The nonocl onal antibody or

ant i gen- bi ndi ng f r agmeHtPRheygspingthepmingpad Savercai ns 1- 19, wherein said
LCVR and s@idpkR¥BTa9RGRISEs D ROk¢h) sgguences sel ect ed 20from the group
consi sting of: a) LCVRis SEQID NO1 and HCVR is SEQ | D NG 13; b)
LCVR is SEQ I D NO 2 antf mpsisBEhd quinoacid pquence TRVARY (SEQIPD NO: 3 and
HCVR i's SEQylcB.NO 15; d) LCVRis SEQID NO4 and HCVR is SEQ ID
NO 16; 25e) LCVRis SEQID NO5 and HCVRis SEQID NO 17; and f) LCVR is
SEQ IDNO 6 and HCVR is SEQ ID NO 18. 21. The nonoclonal antibody or

antigen-bindin f .an [ - . 7.1.9,010, 12,
13, 37, 16tnd 6" RAREN! WELAGL: BliaBKANG, M fefuTecardert f
30conpri se ahi,id, adild, slegquengescstbice bigathiin oomplheegardty deteomsingt i ng of :  a)
LCVR is SEQ | D. NG HCVR s SEQ .l D 1 13: b) LCVRis SEOQ I D NGO 2 and
HCVR i s SEQ {egowLJCl@?sc)i g%%refélﬁavy cgam comp emeﬁtarlt%/ determining régiohs
(HCDRs), wherein
20 LCDRI1 comprises the amino acid sequence SVSSSVSSIYLH (SEQ

ID NO:53),

LCDR2 comprises the amino acid sequence STSNLAS (SEQ ID

NO:54),

LCDR3 comprises the amino acid sequence QVYSGYPLT (SEQ ID

25  NO:56),
HCDRI1 comprises the amino acid sequence GYTFTDYYMH (SEQ
ID NO:65),
HCDR2 comprises the amino acid sequence
RVNPNRRGTTYNQKFEG (SEQ ID NO:68), and

30 HCDR3 comprises the amino acid sequence ANWLDY (SEQ ID NO:69).



c) LCVRis SEQID NO 3 and HCVR is SEQ I D NGO 15. 22. The preceding

nonocl onal anti body or antigen-binding fragnment thereof of any one of

cl ai nms 1-W0 2810/396521, 12, 14-17, 19, and 20 wherei n sai @CL@ERoa064ssni d
HCVR, 5conprise am no acid sequences selected fromthe group consisting of:
a) LCVRis SEQID NO4 and HCVR is SEQ ID NO 16; b) LCVRis SEQ ID NG 5
and HCVR is SEQ ID NO 17; and c) LCVRld's SEQ ID NO 6 and HCVR is SEQ ID
NGO 18. 10 23. The nonocl onal anti body or anti gen-bi ndi ng fragnent thereof
of any on i , A1 ad. 22,
therein sad LCUR Bhndanduod pidmifduoiting Admcboncklr o e B °2 and
sai d HCVR coippimewrisihga ightrebainapukbicarqgiendeCOR) BE@ hryN@rinvariable24. The

nonocl onal apf | - geny podi - f - .one of

o s 1 6. oVt AOGRs P OR 8L BOTREh bt o @R T
conpri ses t h&idsdqnacecictictse foarnbegofp SEQstiiy MO 5 and sai d HCVR conpri ses
the amno acid of S ol7. .20 25. The nonocl onal anti body of
any onesnof cl aiaﬁé%gf@ftl,go\%ﬁeafug%bs?g:}@‘gé’ta’ln%ody conprises a light chain and a
heavy chai n, wherSEiQnD Ke:JdsiaghSEQHBINOANd t he heavy chain conprise am no

aci d sequences which are selected fromthe group consisting of: a) |ight
chain is SEQ ID NGO 25 and heavy chain is SEQ I D NO 37; b)

I ihght chaiS1r3,Qir13e ﬁ%cl;@all\d@ci&ﬁiymm%@%{n@ﬁ@féﬁgg@t ﬁE@ofg dg ahl%))oﬁfofc%&ga hI i ght
chain is SEQ ID_NO 27 an eavy chain is | D. NO 39; ight chain is
SEQ I D NO 28lahd> hddvliA &ﬂ a1l %H@E@ng E)h&bcgﬁ)‘? Vﬁr}a'gﬁ 158en difaY R and aseQ | D

NO 29 and. hemy oha turable S DINR fHheriidait L N8y el 9 1 864 D NQ 30
and heavy chain is SEQ ID NO 42, 3026. The nonocl onal anti body of any one
of clains 1-3dspid BCVRgomprses 3BQ IPNORG 20, 21, and 25, wherein said

anti body conprises a |light chain and a heavy chain, wherein the 105 |ight
chain and the heavy chain conprise am no acid sequences which are sel ected
from the gVolibe wempsiosalangbesky; or antigen-binding fragmengtherepgypftang heg of clamSEQ | D

NO 25 and heayyg Gh@f [yi Q-1 : : : : : i chain is
SEQ I D NO 26%?1%%2%33’ cdgiE %i"@n %@éggaoh%c%aé? vanagledegion %&R)gﬁg? nis SEQID
NO 27 End hebsayy ehran veriable Sg@n (HONR)39herpin saifhé VifoeroairoersIEQH? NOotly of any
one of clai -6, 1447 19, 20, and 22-25, wherein said
ant i body co%r}%lsggngvﬁz?%lﬁéﬂgg%élgg I%;}\Icﬁ.élheavy chain, wherein the light chain
and the heavy chain conprise am no acid sequences which are selected 10from
t he group 2otk mbnaetpnalfantib)dyl ar gitigestbaidmgi fagBER thddeMOf 28/ @anrdf bleawyl-chain is

SEQ | D NGO 40;,b), |ight in is. D NO.29 and heavy chain js SEQID
Nou1; and o) Mg ALk Ik BV B S e at) SR itebeldlo B no 42.
1528. Tie nonachamedrogndankiethe df any one of clains 1-3, 8, 9, 11, 12, 14,
15, 17, 19, 20, 22, 2 9, S Wh Lo sal i.ght _chain conprises the
am no acid sequencea‘)of:icgé(jS ﬁ%alc\lﬁ%\?%é aﬁqﬁfil%?% lﬁghgébﬁgh& n conprises the
am no acid sequencebpiLCSRQ BEQNONEQ .an? O YRTRSETODAGCHOanal anti body of any

one of clainms 1-6,9, 11, 12, 14, 16, 17, 19, 20, 22, 24, 25, and 27,
wherein said |ight %%{pch‘ﬁ)ﬁEQiIQé\éO@ﬁBd Hﬁvﬁds§gp&D§$ﬁﬂéhce of SEQ ID NO 29

and sai d heavy chai g cowRri $€6 IbheoamMaCA® d sgeapangacof SEQ I D NG 41.
2530. The nonocl onal anti bodgﬁéfID%r%sone of clains 1-3 9, 11, 12, 14,

.8,
15, 172519, 20, 22, °RBCVEgs 28d HigY& i SRQIRINCAhtdBody conpri ses two

l'ight chains and twg hegrys §8aIHNO¥hEI BEIRE2SAQIDAMS: 1ghai n conprises the
am no acid sequence of SEQ ID NO 28 and each heavy chain conprises the

amno aci d sequence of SEQ ID NGO 40. 3031. The nonocl onal antibody of any
one of cl ail@h&h@no%long:ljantiﬂ‘gdy ol'ﬁntig%ﬁ-’bi&l?ng f;a%methhereof of anyone of claims 1-

3,7,9,10,12, 13, 17, 18 and 20, wherein said LCVR and said HCVR, respectively,
30 comprise amino acid sequences selected from the group consisting of’
a) LCVR is SEQ ID NO:1 and HCVR is SEQ ID NO:13;
b) LCVR is SEQ ID NO:2 and HCVR is SEQ ID NO:14; and



22, 24, 25, 27, and 29, wherein said antibody conprises two |ight chains
and two 106 heavy chains, wherein each |ight chain conprises the am no
aci d sequenee1aSISEQ | D NO 29 and each heavy chai n compCirasgomessam no
acid sequence of SEQ ID NO 41. 532. A nonoclonal antibody or

anti gen-bi nding fragment thereof that conpetes with the c- Met nonocl onal
anti body or antigen-binding fragnent ereof of any one of clains 1- 31.

33. A nonocl onal antibody or antigen-bi'nding fragnent thereof that binds to

the same 10epitope of | evi sﬁég?h\g?ﬁ'a%ﬁCWWQ?EQ%‘N@%' body or

ant i gen-bi ndi ng fragnent t ere any one of clains 1-32. 34. A
phar maceuti cal conposition, conprising t he nonocl onal anti body or

anti gen- b'ﬁ%{%‘%@&?&gﬁb oElE:{?Jl &ibod of'"eﬂ% IS‘\ln((i)Pg ?rhg-hé}iff e3P0 a%?%g@

phar maceut’i’c e carrier, uen excl pi en
nmonocl onal aof ddmdy- 608 %ant.ilgeh-bi, riajamg2f)ma)grmmaldt1b(é‘v’kaﬁd gid BOYRone of

;Lf‘: rgres,‘nlbl?)ﬁdr ndoryfl'sle ammo & 1% SFI%LPXcefS 58?0%66(1 from% gr?upocpr?‘shsnggtff ggd]}’o‘r’r use in

treating a c@mﬂijgsthmnmn4mﬂ&ﬂ&@imSEQH)NO16
b) LCVR is SEQ ID NO:5 and HCVR is SEQ ID NO:17; and
¢) LCVR is SEQ ID NO:6 and HCVR is SEQ ID NO:18.

10 23. The monoclonal antibody or antigen-binding fragment thereof of any one of claims 1-
3,8,9,11,12, 14,15, 17, 19, 20, and 22, wherein said LCVR comprises the amino
acid sequence of SEQ ID NO: 4 and said HCVR comprises the amino acid sequence
of SEQ ID NO: 16.

15  24. The monoclonal antibody or antigen-binding fragment thereof of any one of claims 1-
6,9,11,12, 14,16, 17, 19, 20, and 22, wherein said LCVR comprises the amino acid
sequence of SEQ ID NO: 5 and said HCVR comprises the amino acid sequence of
SEQ ID NO: 17.

20 25. The monoclonal antibody of any one of claims 1-24, wherein said antibody comprises
a light chain and a heavy chain, wherein the light chain and the heavy chain comprise
amino acid sequences which are selected from the group consisting of:

a) light chain is SEQ ID NO:25 and heavy chain is SEQ ID NO:37;
b) light chain is SEQ ID NO:26 and heavy chain is SEQ ID NO:38;
25 g) light chain is SEQ ID NO:27 and heavy chain is SEQ ID NO:39;
h) light chain is SEQ ID NO:28 and heavy chain is SEQ ID NO:40;
1) light chain is SEQ ID NO:29 and heavy chain is SEQ ID NO:41; and
j) light chain is SEQ ID NO:30 and heavy chain is SEQ ID NO:42.

30  26. The monoclonal antibody of any one of claims 1-3, 7, 9, 10, 12, 13, 17, 18, 20, 21,

and 25, wherein said antibody comprises a light chain and a heavy chain, wherein the
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27.

28.

29.

30.

31.

105

light chain and the heavy chain comprise amino acid sequences which are selected
from the group consisting of:
a) light chain is SEQ ID NO:25 and heavy chain is SEQ ID NO:37,
b) light chain is SEQ ID NO:26 and heavy chain is SEQ ID NO:38, and
d) light chain is SEQ ID NO:27 and heavy chain is SEQ ID NO:39.

The monoclonal antibody of any one of claims 1-6, 8, 9, 11, 12, 14-17, 19, 20, and
22-25, wherein said antibody comprises a light chain and a heavy chain, wherein the
light chain and the heavy chain comprise amino acid sequences which are selected
from the group consisting of:

a) light chain is SEQ ID NO:28 and heavy chain is SEQ ID NO:40;

b) light chain is SEQ ID NO:29 and heavy chain is SEQ ID NO:41; and

c) light chain is SEQ ID NO:30 and heavy chain is SEQ ID NO:42.

The monoclonal antibody of any one of claims 1-3, 8,9, 11, 12, 14, 15, 17, 19, 20,
22,23, 25, and 27, wherein said light chain comprises the amino acid sequence of
SEQ ID NO: 28 and said heavy chain comprises the amino acid sequence of SEQ ID
NO: 40.

The monoclonal antibody of any one of claims 1-6, 9, 11, 12, 14, 16, 17, 19, 20,
22,24, 25, and 27, wherein said light chain comprises the amino acid sequence of
SEQ ID NO: 29 and said heavy chain comprises the amino acid sequence of SEQ ID
NO: 41.

The monoclonal antibody of any one of claims 1-3, 8,9, 11, 12, 14, 15, 17, 19, 20,
22,23, 25,27, and 28, wherein said antibody comprises two light chains and two
heavy chains, wherein each light chain comprises the amino acid sequence of SEQ ID

NO: 28 and each heavy chain comprises the amino acid sequence of SEQ ID NO: 40.

The monoclonal antibody of any one of claims 1-6, 9, 11, 12, 14, 16, 17, 19, 20,
22,24, 25,27, and 29, wherein said antibody comprises two light chains and two
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32.

33.

34.

35.

36.

106

heavy chains, wherein each light chain comprises the amino acid sequence of SEQ 1D

NO: 29 and each heavy chain comprises the amino acid sequence of SEQ ID NO: 41.

A monoclonal antibody or antigen-binding fragment thereof that competes with the c-
Met monoclonal antibody or antigen-binding fragment thereof of any one of claims 1-

31.

A monoclonal antibody or antigen-binding fragment thereof that binds to the same
epitope of c-Met as the c-Met monoclonal antibody or antigen-binding fragment

thereof of any one of claims 1-32.

A pharmaceutical composition, comprising the monoclonal antibody or antigen-
binding fragment thereof of any one of claims 1-33, and a pharmaceutically

acceptable carrier, diluent, or excipient.

A monoclonal antibody or antigen-binding fragment thereof of any one of claims 1-34

for use in therapy.

A monoclonal antibody or antigen-binding fragment thereof of any one of claims 1-35

for use in treating a cancer in a human.
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