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WO 2005/107800 PCT/US2004/026565 MONOCLONAL ANTIBODIES

TO HEPATOCYTE GROWTH FACTOR CROSS-REFERENCES TO
RELATED APPLICATIONS [0001] This application is a

cOYRAMARIGRM-part of U.S. Patent Application No. 10/825,060PETiilesdopures6s
15, 2004, which claims the benefit of the provisional application US Patent
Application No. 60/464,061 filed April 18, 2003, both of which are
incorporated by reference in their entirety for all purposes. FIELD OF

SRR AR OMRES T ERREC TSR i ¥ cror

technologies for developing novel biologics, and more particularly, for
example, to the production of monoclonal antibodies that bind to and

neutralize Hep@amme@K@R@mmﬁm

03 .Human Hepatocyte Gr W
@)\fﬁuncg elrool%jllF’naecrloci‘(1 Uf?o@boéypltn aproa% csa ?%MEB%%WQ{O 10/825,060
GEifsAPHE FShasBesmishamte thtifmmlefic « mlgmgemmsal appiplatigeiESEtent
1Q0R0e Last of various ¢
%%911 @?Bussolﬁwbz4§[§ a?llg ?Jh?ce:%(lef?%?o ’:L%%@ggcg% Zarneg%?orﬁcc)lrae[ed by reference
lmréﬁlalaﬁaemoualé:@am)%l 20 129:1177, 1995; Matsumoto et al., Ciba.
Found. Symp. 212:198, 1997; Birchmeier and Gherardi, Trends Cell. Biol.
8:404, 1998; Xin et al. Am. J. Pathol. 158:1111, 2001). The pleiotropic
activities of HGF are mediatggthy eughrits receptanransmembrane

[(érosme kinase encoded by the proto-oncogene eMet. In addition to

i SRS DCRBAR T e IRTAF RN IR RS cpfeiinaHan f raeappignal antibody
@alB) hirMedassisnoBN fothehiovsliedindheldpiiy halerbiasarioiantore
metastasis_ of tumor erse ot. Med. 745 5 glio
2 dcﬂt?g%lﬁloe iy 17 ‘]nves : %5%%]70 ﬁ dl tgatglnTtO
mowabirsddephtofien Covetlekmtessed, on varlous human SO|Id tumors
including tumors derived from lung, colon, rectum, stomach, kidney,
ovary, skin, multiple myeloma and thyroid tissue (Prat et al., Int. J. Cancer
49 323 1991; Chan et gh (ReE0EERHIRIBIR IR’ NG HHREr et al., Am. J.

ir. Cell: 30 Mol. Biol. 8:229, 1993; Derksen et al., Blood 99: 1405
Iﬁ@ . Mot enalonyis ffaRTiHher s s HieBkis Fopaligunctional heterodimerio

M&&ﬁ@@ﬁé&&%@%ﬁn@@mﬂ@wﬁr%ﬁl atls 6@@@@% W2nddifhd Hgio genesis,
1994: Koochekpour et at., Cancer g{es 57:53 997%'%nd paracrine -
RPNV SRR A ANy RBL 1P BtesoRe of various cell types

(Bussolino et al., J. Cell. Biol. 119: 629, 1992; Zarnega:r and Michalopoulos, J. Cell. Biol.

‘ 129:1177, 1995; Matsumoto et al., Ciba. Found. Symp. 212:198, 1997; Birchmeier and

Gherardi, Trends Cell. Biol. 8:404, 1998; Xin ez al. Am. J. Pathol. 158:1111, 2001). The
pleiotropic activities of HGF are mediated through its receptor, a transmembrane tyrosine
kinase encoded by the proto-oncogene cMet. In addition to regulating a variety of normal
cellular functions, HGF and its receptor c-Met have been shown to be involved in the
Initiation, invasion and metastasis of tumors (Jeffers ez al., J. Mol. Med. 74:505, 1996;
Comoglio and Trusolino, J. Clin. Invest. 109:857, 2002). HGF/cMet are coexpressed, often
over-expressed, on various human solid tumors including tumors derived from lung, colon,
rectum, stomach, kidney, ovary, skin, multiple myeloma and thyroid tissue (Prat et /., Int. J.
Cancer 49:323, 1991; Chan et al., Oncogene 2:593, 1988; Weidner ef al., Am. J. Respir. Cell.
Mol. Biol. 8:229, 1993; Derksen et al., Blood 99:1405, 2002). HGF acts as an autocrine
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8:229, 1993) and anti-apoptotic regulator (Gan et al., J. Biol. Chem.
276:47257, 2001) for these tumors. 5 [0004] HGF is a 102 kDa protein

with sequence and structural similarity to plasminogen and other
eMAMeE18T8ood coagulation (Nakamura et al., Nature 342:4BCT/Y8B94/026565
Weidner et at., Am. J. Respir. Cell. Mo6t. Biol. 8:229,1993, each of which
(Rangetpbriued. iNadidbad. regerdfded (B 11 Sk dH e Bosr sythdSineet Res.
#ﬁgﬁ%%l@ﬁaﬂﬁ%ﬁﬁ@%%ﬁ%mﬁheww Undergoes;,. ,Gell. Mol Biol.

intracellular cleavage to an inactive, single chain form (proHGF) 10
%ﬁ%%dn%?ﬁb%@éﬂ%ﬁﬁl?ﬁé@ﬂ?&%%%@ ¢k65eh Bicdl ChameR7Bib1257, 2001) for
ihesl dfB3c1994). Upon extracellular secretion, proHGF is cleaved to yield

the biologically active disulfide-linked heterodimeric molecule composed

[obeq a- FM'}IUMEQUQ ﬁﬂ-&h‘dfﬁiﬁb&ﬂh%@d{%ﬁ@h@ﬂ NadsiiRalddifitly 198@sminogen
ildlnl et al., QJ. 11: 48?}1 9&% The a-supunit contains 440
iy

P&h%sen(é@nﬁb RRR R 2 SLH R ) BRI o AL A 1Sy eidmer e
dalgmainyaRekpit Ceilnylel 1Bidbiiaiids 1 9t &esmwﬁt@mgwdwe sigteieshy

kD I|k m WhICh Ia roteo tic
ra%:%\efllt@e (@e%vgge 8%%% IS %g%‘% #Zer r%%ce%r activa o %%rt%reproHGF)
whiBpiod higndinigieretiraneiceyate ﬂomtumwemaalesbmn@m SQrQHG?‘%t
A2RZmbRKkeN SN B 9'4%%%925{%3%3%955 1092)1 HRE eoR8I88 4994). Upon

putatlve N1 glycosylatlon sites, 1 in the a-subunit and 3 in the O-subunit.
Prieseiakn SRl RIREGECIAClXyed iR Stheiglpeis ey qisul g linked
1@6&1%1%%&&;&1&%@&&&@%@%&@5@&6 Bs\dimainitadieh =109 Nature

RS e R T g s a0 rsits

(@nkDgevith §156dsy1:80), Barsefthgbathd NBiotentihbhifdTide4094d Sakaangle

R B R e R e
dombindidictolzgiepuies beipamivitnf Heasigaaf E4sEdd éemrm?cﬁmgpceptor

4&8‘0@%6% BQ@n&@'fd@f&HﬁtB!‘ﬂﬁi@n&% (]ﬁ&%tﬁﬁﬁrf QF &’?GI%EO%W CAERPQEP]ISA
Weldner et at,, Am. J. Respir. Cell. Mot. Biol. 8:229. 1993). HSPG binds

§ HeHolP ickakkeivith thBIRLEhmmESHE HdE (908)amGF @oafains 4 putative N-
@y@@k’ﬁﬂﬂoﬁ 616@@,23& the Ws@ﬁiﬁﬁ&@d@tlﬁhhe] ABIuENEAGRE 25 QAT qukdRT) specific
tulated. role the H raction mcl de the hancement
‘I§ bl((g)’J ﬁ A(:I(C)%lcg{ |t%réén gorﬁetrl% ﬁn%r‘féeé)rtaéﬁfldalow
ae"ﬁatcyn@etéeﬁ M] b@mg@nmnh@m Iaeltfkc@plaiteoglﬁmis CHERa), which are

@R e PR A0, }1%56&1%1&?% é?ia'iﬁﬁl%?%? 'Mr[%fg‘%i@ 6:501. 1991;

tyrosine kinase receptor family. The full h cMet gerie was clone

Raeirified ds thBiekranplold- b dgeheSebgaserlotaBigl Chem., 272:9457, 1997).

NK2 (a protein encompassing the N-terminus and first two kringle domains of the a-subunit)

is sufficient for binding to cMet and activation of the signal cascade for motility, however the
full length protein is required for the mitogenic response (Weidner e al., Am. J. Respir. Cell.
Mol. Biol. 8:229, 1993). HSPG binds to HGF by interacting with the N terminus of HGF
(Aoyama, et al., Biochem. 36:10286, 1997; Sakata, et avl., J. Biol. Chem. 272:9457, 1997).
Postulated roles for the HSPG-HGF interaction include the enhancement of HGF
bioavailability, biological activity and oligomerization (Bardelli, et al., J. Biotechnol.
37:109,1994; Zioncheck et al., I. Biol. Chem. 270:16871, 1995).

[0005] cMetis a member of the class TV protein tyrosine kinase receptor family. The full

length cMet gene was cloned and identified as the cMet proto-oncogene (Cooper et al.,

2
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WO 2005/107800 PCT/US2004/026565 Nature 311:29, 1984; Park et at,
Proc. Natl. Acad. Sci. USA 84:6379, 1987). The eMet receptor is initially

synthesized as a single chain, partially glycosylated precursor, p170(MET)

(PYP 20FOLROLt at., Proc. Natl. Acad. Sci. USA 84:6379, 198 PCIibrafi026565
et al., Nature 339:155, 1989, Giordano et al., Oncogene 4:1383, 1989;
Mairae filét2d, Peidtedteiol 30 098 1ouud) Sob &S RHER Uy d88Y)atitrs, cMet

1R RINISRRPIEANLGALY Leaueacoiaia, ARIRIRIIRRES LAY lf,%éamygwo@m

rotein (1385 amino acids), consisting_of the 50 kDa a- subunit (residues
(Fison) At Herh AR DA Hls A SO g 5o GHE Rrgea  Nature
3hImal) 19RhehahYRitis, iDvebedda stRRITYsnsBaaian.A0N0RIHisekab!.
ifferent roache ve peen investijgated to qbtain an antagopistic, 1
eI R e e R R R
&b @hteimifalkDematnrp s tkhingRSAemain 4id) ckesigiad .o JihBidl. kDa o-
: : i, terminal. inpl ingle domains .
e e P R B e domin
efoheabephusitcaitiotiie dompihsarbationat, Cancer Res. 60:6737,

2000), anti-cMet mAbs (Dodge, Master's Thesis, San Francisco State
10606 rsivgvaabai e bab s e havbrendas sigatedpeab iaiman A ogstic

He198 dih3 rROPLMhIsR iSRG tPeralRd IeteiRodeigteReKIPAQ Hrminal
NKI. and NK2 can compete effectlveg’\évlth the binding of HGF to its

Jerapeiup i d9an SHebketrhdve paittalgBn il Hidvik - nike N
tecigaal @oalain pﬁ@lﬁﬁ@ﬁmnﬁﬁ' 13040, mﬁﬁ;eS@nvsaibﬂieaasﬁ 1Ged, Boml1) and
: 1996),.rather than purely antagonist 20 activities, as ire
N e e et Ry SR 5560 et A 6737, 2000,
ah@{cM_éﬂmAthDad&allmwﬁ it ThespriSrarVigroivte (g U)liqadityel_agagsd anti-
B0 A JHIROBIE SR LLe SROUReA DoAY BN NS U580 ate

of NK4. The fact t at NK4 hadto administered continuously to obtain
hsagimbYy is{pmTeMibition of primary tumors indicates a potentially short
half-life of the NK4 molecule and/or lack of potency. Compared to NK4, 25

0 EL p ARt DA artRIBRREsiir hestaftithofe tHadrg Wi G to its receptor, but
Rharkeacekinat it’éz}gggﬁil@iapﬁ)gﬁﬁimﬂ&a@ﬁﬂﬁ?i%ﬁ%@%@é@%dﬂ;}% !E?‘i'&rghem.

| I tency. S anothe approa odge aster's eslIs, san |
%ﬂiﬁs@% ﬁ%%é%h@ghgi fg@%f} & e?&?é@gn{%%@%eﬁﬂﬁ%%?ly antagonist
auvidekonal airtihoNies: (rvdhidy, Riten myAl, ERferdRdiilbte67str@u0, demonstrated

8 ati\ée rets onse of cMet
gan fnetastagis of mutme hung
rizafion of the

O Rl e D R
traen biahdr e sagtors P anaieldly, ortinli@esiinfusiondt NIGHSThesaldpat il 4 had to
SHERRAPHUN AR b AR SYEHTIARRVth inhibition of primary tumors indicates a
potentially short half-life of the NK4 molecule and/or lack of potency. Compared to NK4,
the approach of using antibodies will benefit from their favorable pharmacokinetics and the

possibility of obtaining antibodies with much higher potency.

[0008] As another approach, Dodge (Master’s Thesis, San Francisco State University,
1998) generated antagonistic anti-cMet monoclonal antibodies (mAbs). One mAb, 5D5,
exhibited strong antagonistic activity in ELISA, but induced a proliferative response of cMet-
expressing BAF-3 cells, presumably due to dimerization of the membrane receptors. Prat ez
al.,J. Cell Sci. 111:237, 1998, also reported such agonistic activities of anti-cMet mAbs.
Zaccolo et al., Bur. J. Immunol 27:618, 1997, used phage display methods do develop human
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Zaccolo et al., Bur. J. hnmunol 27:618, 1997, used phage display methods
do develop human 3 WO 2005/107800 PCT/11IS2004/026565 Fab
fragments against mouse and human hepatocyte growth factor. These

FRPPAGERYE had no effect on the activity of HGF when useBG@IB1§@004/026565
When one of the anti-human HGF Fab fragments was combined with an

Eqbtifsegtyonia e s6nsianersserbiyrag b qrséorsip adbfamer e AingsrcBebtfiegments had

AN oh e Bty APigingieal s ae dal0R e il e 1k 86+ Nath-A SRGF Fab
Sci. USA 98:7443, 2001, demonstrated that the administration of a

feesereats STAh FOR B T maBEbadvidbr o Ancbtpb dustnapidtstifef actvally
abiityotirhibivite Suagering vieliviig0fki6E in vitro, were able to inhibit

the growth of human tumors in the xenograft nude mouse model (Fig. 3).
(0069 pasivlated, thaicthies. médds SeC0gAI 2B 04D cr0diffdsaiiddindbagisiiese

n HGF were required.fo inhibit the bigactivities ,of 10 HGF.in viyo: tw )
R e e R S e S oo e
dbithicynty oG Eheostrttpanp ablowevd) H(ﬁ%iimpr_acww fbtecomrhibicihk anawth of
HEA ARG FEASARS: IR HEUSIOR 3 INHE FRTURIHA0 .r%%%th%tqnme mAbs

because some clinical activity of each antibody would rieed to ‘ ‘
rderapriReiEge di&perdunding otsoTAGE, Weet scmgadde dofobH Wi bieactivities of
menaLlenaaetkady fiabilacks biclagierirshvineMa AldEE i HENM the

in vivo. The present invention fulfills this and other needs. BRIEF
RGBT f RERETRERTEItSN A IR B oRASsURFSHY 1 RgAtREH reasons
praxieiep a ey itatibignnhbtanbuehambdepgioeytade somtchactnratiGly)of each

The niAb inpé'bits t least one, and preferably several or 20 all biological
aarll(t: ?\9:{1':%3’ or &Eig(ﬁ"]tg|%%|%r]e%?ﬁ8]%8dt8%?|¢g%g%§gi‘ cMet, inducing scattering

Is such as Madin-Darby canine kidney cells, induci oliferation.of . . .
i R e T e
Rty witgicgéiresive. TheeAnberi GF enbidy alfilila iititand shihen restivity

when used as a single agent. A preferred anti-HGF mAb inhibits, most
preferably completely inhibits, growth of a human tumor xenograft in Ir 25

mouse. Preferably, therbsefiha inversipnisaiveigbiymanized,

human-like or human. Exemplary antibodies are L2G7 and its chimeric

ALthuriPResirRadieE b i R RigR BEMY S s WrlFdREdRAb doiegan
nepricede RranatiFatenBmierie a:pbarNBRES HRACHPROT asTerably several or

prising a peutralizi nti-H(%F antihody, e.q., chimeric or humanized .
bR sothate” of Ml i almeRiE ot lfstdndoctng scttering of
cinpoite Msladbhrhisteredddidneatietis toteatg Iobidre oo DAMBr-5 monkey
é})ﬁﬁ&ﬁﬁ ‘cells and/or hepatocytes and/or HUVEC, and inducing angiogenesis. The Anti-
HGF mAb can inhibit such an activity when used as a single agent. A preferred anti-HGF

mAb inhibits, most preferably completely inhibits, growth of a human tumor xenograft in a
mouse. Preferably, the mAb of the invention is chimeric, humanized, human-like or human.
Exemplary antibodies are L2G7 and its chimeric and humanized forms. Cell lines producing
such antibodies are also provided. In another embodiment, a pharmaceutical composition
comprising a neutralizing anti-HGF antibody, e.g., chimeric or humanized L.2G7, is provided.
In a third embodiment, the pharmaceutical composition is administered to a patient to treat

cancer or other disease.
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4 WO 2005/107800 PCP/US2004/026565 BRIEF DESCRIPTION OF

THE DRAWINGS [0012] Figure 1. Schematic models of HGF and cMet.
[0013] Figure 2. Graph showing that NK4 partially inhibits the primary
gRHGI1$8he lung tumor LLC in nude mice (from Kuba et BET/C$290#p26565
Res. 60:6737, 2000). NK4 was 5 infused continuously for 14 days from

4111 day after tumoPRABARERNOR E LGN T daR 40BN GBigure 3.
[@@EP SP%MQ@I@%&:?Q%%B%WW&‘%@APS is requ[red to
Inhibit the growth of human brain tumor U-118 cells in nude mice (from

23t atiohk00. NalnARSR NG SROSAMS iZOBH) e ﬁﬁ&wp ' ]
v%gre?injeci:%gd S.C. int% 1n,ude :n;lﬁ?eh. From daﬂd?alnti-HGF ml?Abs A- 5%%{ f murine
L O A P S B Ml 8 S0 0P it NIC4 was
taficeddoitinddhsik o] 00 o) fonres? dapterninabe mofisatative Hindingide mice.
epitopes ofniAbs LIH4, L2C7, L2G7 using competitive binding ELISA.
folEes WepareGateraphtbhacRi ¢ ddIGI (SHEE, altiomkeo maths skirgy iilig 1o
and incubated,with suboptimal concentration af biotinylated mAbs in the
B R R L oo AUAB L YISt il Proc.
Detintload Sdi5dete?tcaiiy, 0 Bd ditibhidfuHR ReBtreprvidiect fdGLO iktiguiide mice.

BrBindling gl aptHGRYNALS to (;AI{@F’/P&%

gtmined n-a direct HGE
binding  ELISA. Plate was coated with the -FEI 1 supernat%rﬁtaggﬁ a?ﬁ%eéi at 200

He@ichRse ke e dRifkmilk and incubated with mAbs, followed by the

addition of HRP-GaMIgG (as described under Examples). 20 [0017]
e dimumite Dstcaminpiion ehxskdivs bindineecpiieprs P AbsbIUISN.2CT7, L2G7

Wi ddPeMAR S WErR FANB AP RN a8 Lantiaese gt eomtad LS,
Iaé%cglates we%e}ggen blocked with 2% skim milk and incubated with )
Hlopkecpiik SEiRomLN By BN RS S eHRgP WA SOl SRR i lated mAbs in

thx argies) of0008 jckigiy andodnhilbifini0t1dd GRATa g inthngdo s Mebig O as

@Qti-ﬁé}bF r£r1hAb din a ture ELISA. cMet-Fc captured on goat
ant-huntan ga %:%%jtg pla gg%%‘ﬁ ated with FIGF-Flag preincubated

j it . d F-F tected by t iti
L B R o g
edinalizdhion Blaordsaeicd D ElEattevirmbipsintbmGEn ABGE2Batked by
49) etk ot BN ArRAME RS B HIEE ﬁ(kggac(&%isﬁ%ﬁlﬁlé&\&?g‘%s

30 MDCK cells were incubated with a 1:20 dilution of Hi-FI 1 culture
apEbRdiEr S mRiees

[0017] Figure 6. Abilities of anti-HGF mAbs to capture rHGF-Flag in solution. Anti-
HGF mAbs were captured on a goat anti-mouse IgG coated ELISA plate. Plates were then
blocked with 2% skim milk and incubated with rHGF-Flag, followed by HRP-M2 anti-Flag
mAb (as described under Examples). ”

[0018] Figure 7. Inhibition of rHGF-Flag binding to cMet-Fc by anti-HGF mAbs in a
capture ELISA. cMet-Fc captured on goat anti-human IgG coated plate is incubated with
HGF-Flag preincubated with/without mAbs. The bound rHGF-Flag was detected by the
addition of HRP-M2 anti-Flag mAb (as described under Examples).

[0019] Figure 8. Neutralization of HGF induced MDCK scattering by anti-HGF mAb
L2G7. (A) Control without any treatment. (B) rtHGF + IgG. (C) fHGF + mAb L2G7.
MDCK cells were incubated with a 1:20 dilution of H1-F11 culture supernatant (~3 pg/ml of
HGF) in the presence of 10 pg/ml of mAbs. Photos were taken at 100x magnification.
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HGF) in the presence of 10 pg/ml of mAbs. Photos were taken at 100x
magnification. 5 WO 2005/107800 PCT/11IS2004/026565 [0020] Figure 9.
Inhibition of HGF-induced proliferation of My 1 LU cells by L2G7 mAb.
TRORIFHGHP excess of mAb over I-IGF is shown on the hori?6BtES 2026565
and the cpm x 10-2 incorporated is shown on the vertical axis. Data

[8829s \Fagere BtalnkiditipwiphiBE-ipsyoad prjifesationipfidiidA-Hrcells by L2G7 mAb.
TS Rindueed rraliferatian o6& HEG olaGr MARANChiR GRILrAMdRLSEn x 107

.antibody (mlgG). Data points were, obtained in triplicate. [0022] Figure 11.

EeRER LY bt SRR A5 oD IO EE B SO AAAGY EETHgte

L2G7 and L1H4 antibadies. Data point were obtained in triplicate. [0023

5ike TATEHLG: TSR LS R G PESIHOGI G GispAb and
k1A Subdmarsody gralyts oDiNi-biinBeiged Nbidmedice tipHcale. Arrow

indicates when 10 injections began. (A) Tumor size vs day from tumor
fooptntatiane (B) Pifaaron BkSFaindnctdbrekfresting ot IET AltE&lon tumor cells by

C N QF THE ENTION 24] The.ir i id

R R L IO DR T i v
. inat 9 . :

o 2 e S AL TERB0i1 S grownof

Gerhdleronoie andeps aidteBUlHRedgMtude 150e0006-6n- Ao i8di0adenivben

ARCWERnricaterienal SYUAI G o %Hf%m%hmﬁfmgglass at end of

.contains two identical pairs of polypeptide chains, each pair having one
ISR and one heavy chain. Each light chain and heavy chain in turn
consists of two regions: a variable ("V") region involved in binding the
target antigen, and a constant ("C") region that interacts with other

components of theEMAEDSYSRORIPIBIgurandheavEsamvariable

egions_fold up together.in 3-dimensional . to form a.variable region
o R o S Y P N 0 L RHAEB 5T cel,
Phithiaceatitalligmtorshizascohpimsiraribble aehiosthode & asmghtem ghotite treatment
Osfe(ggé?s@@s (averaging 10 amino acids in. length) called the

complementarity determining regions ("CDRs"). The six CDRs in an

antibody variable domain (three fromythe. light chain and three from the

heavy chain) fold up together in 3-D space to form the actual antibody

qemﬂg Algsrhichaleds PRigdhe iaisetANESRE HisRAiResitien 8d150,000 or
ength of the CDRs have beén precisely defined. Rabat, E. etal.,
@g&h@%@né&po acids) with intricate internal structure. A natural antibody molecule
contains two identical pairs of polypeptide chains, each pair having one light chain and one
heavy chain. Each light chain and heavy chain in turn consists of two regions: a variable
(“V”) region involved in binding the target antigen, and a constant (“C”) region that interacts
with other components of the immune system. The light and heavy chain variable regions
fold up together in 3-dimensional space to form a variable region that binds the antigen (for
example, a receptor on the surface of a cell). Within each light or heavy chain variable
region, there are three short segments (averaging 10 amino acids in length) called the
complementarity determining regions (“CDRs”). The six CDRs in an antibody variable
domain (three from the light chain and three from the heavy chain) fold up together in 3-D
space to form the actual antibody binding site which locks onto the target antigen. The
position and length of the CDRs have been precisely defined. Kabat, E. et al.,, Sequences of

Proteins of Immunological Interest, U.S. Department of Health and Human Services, 1983,
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Proteins of Immunological Interest, U.S. Department of Health and Human
Services, 1983, 6 WO 2005/107800 PCTIUSZO04/026565 1987. The

part of a variable region not contained in the CDRs is called the
frARS5K78RMhich forms the environment for the CDRs. [002GCAUS2004/026565
monoclonal antibody (mAB) is a single molecular species of antibody and

A8 Tefbhe prsbalnotasiablampsies 1ol eABrGIBs (it Reris sabledithy fissewiogk,
ARaNigas @ RSomnHiodeile (@HRY or goat) with an antigen, and

extracting serum from the animal. A humanized antibody is a genetically

p9Ejecrer dRenpaional l’%ﬂ% i whichidhe feRlite §RMR FRHEELdy and
lgntigj"ody ("donor antibody",?/tv ich 2:an %%e rat, hamgt}g?. or other si%i?gr

stsdrae fgre gt areibRts BRI 2oL Pracusptdpdninsiagan animal (such as
Humanizediestibodiesitamalanbe abeauitin jossinarthesomplete A humanized

CDRs fri tibod .g., P [ .. 10.

7R So0B N TSP b o B BBh{ oy fom  mouse
QbiRe fr¢dveordonibodyitjvddghanad alasibb et dgiostdramahorkimiid sprdtanire
%%919@8&{9 Q%la I%;%ﬁg?%ﬁ Qo&zeﬁg}%ﬁyﬁ%bﬁs %ﬁl%ﬁ%%%b%’&?%oc% also be

mprises ( ain comprising three _Irom a mouse
madibwdl lesg thap by canyalpistid Redicmfrdneasiorrtipedy ettuRassainiiady.

RAhAd LRSI EANSeM) 9B « MchNRDERN EP AL ARBINNGINES DR from 2
CDRs from a mouse 15 antibody, e.g., L2G7, a variable region framework

FibadyrahvmRRIE R HamarrEsndisrryeniorsifrslemahupan antibody.
Dhdgrtipicalbin highbindingtbinityorapizas(iyadightdniasdiienalg three CDRs
tructural elements can b loyed.,See, US Patent No. 5,530,101 an
B R TRV e, S Sl S ain Shtoods,
provitiertetededanhstgimiions () sbrstrudtion witprisagitec(THiBe dies. 2thouse

400374 10 ghe Hest strctral é@&%&@oﬁﬁeﬁﬂﬁmmamﬁﬁwﬁa%gman

variable region of the humanized antibody is chosen to have maxima
wagtehessivrentipdbibiove Broptyd arieio 2ugh ki inga e eblegianeof two
hraonshainraripbledegionobihengrned antihasty phicnstitaBly selecting
%h%e acceptor antibo,d%_from among_ the many known human antibodjes,
tuetieSatRe Rty S it BITAREE Whar A B Sty Setfusrte maige detailed
iesmptoed farealigied 2boanenrdingdarttiioliabat numbering convention. In
the second structural element, in constructing the humanized antibody,
@Mtedﬂhﬂﬁuﬁsﬁmﬁmﬁhdémﬁﬂmr&mmmm haece phamaniiabib/region of
outside the re repl ith_corr nding amin ids fro e
e R A AR e
Widsridhpbe fepracedkpftee hoarpwivir s adthonmonriitessasiy entiheily, by
SR 10 IR MRk WIR PR CRRRdy from among the many known human antibodies.

Sequence identity is determined when antibody sequences being compared are aligned

according to the Kabat numbering convention. In the second structural element, in
constructing the humanized antibody, selected amino acids in the framework of the human
acceptor antibody (outside the CDRs) are replaced with corresponding amino acids from the
donor antibody, in accordance with specified rules. Specifically, the amino acids to be
replaced in the framework are chosen on the basis of their ability to interact with the CDRs.
For example, the replaced amino acids can be adjacent to a CDR in the donor antibody
sequence or within 4-6 angstroms of a CDR in the humanized antibody as measured in 3-

dimensional space.
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30 For example, the replaced amino acids can be adjacent to a CDR in

the donor antibody sequence or within 4-6 angstroms of a CDR in the
humanized antibody as measured in 3- dimensional space. 7 WO

2805 ETERI P CT/u52004/026565 [0028] A chimeric antibody/GE/Hpz004/026565
antibody in which the variable region of a mouse (or other rqdeng

[80R1 o0 ishioenisinetbadinise enikedhitagih S AlihinTegion oy meexe (or
FRRTEHGHS Mmﬁ?@&ﬁfmmeimm SewalbRkR @WRasMRbody; their

antibodies retain the binding specificity,of t mouseﬁlntibod , While

BBHY 9B RS RIS ARG FISERREBIS S PETIOR O onihagHosksdtadn the
HRReRR it mauser thirmetis antbbiynanizetean ifndics cUgardadhar thee
immunogenicity of chimeric antibodjes is intermediate between mouse.. ..
PR OB SRS AP e et et o AR Snbocics
sapitdies thaimaynogue crigddchihiennandyerdsityingatiediste hewsen mouse and

antibodies include h tibQdies. i i '
R e N e A S S
1i0e2/ foramogericiteleti R Souse aptibodicongludsdrpapthqdies made using

JREY AR ?%aﬁsam(ﬁx&%f%@mgwgéyﬁmI@ﬂé@@ﬂmeimlmm@@mﬁ;
al.,; W093/12227; Kucherlapati_W091/10741, each of which is

Yt VRRY HLihn a8y MBI EEBYde 0P AS 1idq harshho i s incorporated
hétermanisercanipdyingiamn deeaidMabrinlyisibergssthstaniaipurtion efudierlapati

A S AR RO BT e R uman tke |
hodi b ‘ limi hi ic h i-ed and
[ﬁﬁ%‘éfn gﬁﬁ%%%?éreg%%sﬁw% are}pu%tlamil %d t%tﬁ)é?x?r@%érs yongel\r/}%)em g‘v | ch)1 Cfly

, 5use erein, a reduce munogenicity” an
dsbetaatzkperied ¢6 thavesigrifidaedietes fiomnonogb cleitystiag. anouseds or

A e it o

AsHmpEs Pihasaoblinited R ey dise B i e EpRiedisstvsdred
iBatmay-canibuiadeRpkidiige infPHOPROHOEGRMPIE BXROSEH fiesifiyasss
.(Padfan, Mol. Immunol. 28:489,91‘”91%%@ used h%rel ,a’ enetlcall% "
HPHAETBIGAY AP RIS AR HEP TUREERAR REHER cres
Aripudies anconipaly ieesisdnment-(d gndHuman gebedié 2 meilise atibndies made
gegiaphagel i ihe Nelo e erRINAR DA BEDBIAERANBIGUdocr

Her ore,"e.g., not encompass a mouse g mi\ ma(% with conventional

¢piiondorfra tsetmiicgyofod 86]drhe (Bpiepcldslalmminiel (A8 48BidATDitd\s used

. RANgen QWA e TR RIPASHT Y, 12RHBISH S RINeh L0 EAGIANELREN constructed

overlapping epitope if each competitively inhibits (blocks ‘ . .
or put in an unnatural environment (e.g., human genes in a mouse or on a bacteriophage) with

the help of recombinant DNA techniques, and would therefore, e.g., not encompass a mouse

mAb made with conventional hybridoma technology.

[0030] The epitope of a mAD is the reéion of its antigen to which the mAb binds. Two
antibodies bind to the same or overlapping epitope if each competitivelly inhibits (blocks)
binding of the other to the antigen. That is, a 1x, 5x, 10x, 20x or 100x excess of one antibody
inhibits binding of the other by at least 50% but preferably 75%, 90% or even 99% as
measured in a competitive binding assay compared to a control lacking the competing
antibody (see, e.g., Junghans ef al., Cancer Res. 50:1495, 1990, which is incorporated herein
by reference). Alternatively, two antibodies have the same epitope if essentially all amino

acid mutations in the antigen that reduce or eliminate binding of one antibody reduce or
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binding of the other to the antigen. That is, a Ix, 5x, 10x, 20x or 100x

excess of one antibody inhibits binding of the other by at least 50% but
preferably 75%, 90% or even 99% as 30 measured in a competitive

bR EHIEEB)compared to a control lacking the competing aRGBGHR(&EE6565
e.g., 3unghans et at., Cancer Res. 50:1495, 1990, which is incorporated
cliorisiate binditierefibe oihdte rhahvasiibogicsdriti ot rslprive thidonsmié wpipaino acid

dheareRUANYalLasip Qmﬁﬁigtémﬁﬂ‘ﬁ%éﬂ&%ﬁﬂégf&m@é 52 dHER e binding of the
eliminate binding of one antibody reduce or 8 WO 2005/107800

ofherr/US2004J026565 eliminate binding of the other. Two antibodies have

overlapping epitopes if some amino acid, mutations that reduce or

eliminate binding of oneZartittRlrEt kg Shimridedififding of the other,

2. Neutralizing anti-HGF Antibodies 5' [0031] A_ monoclonal antibod
Ztéjﬁ%js,said to

[003b) tharemaorsritedsnimah hes pinda BiGE G6d 18 REJIGH
RuRAINeHIGH ZNe Heinea s Rt rraaiIpede BoiRpIkiEE QMG TR 8r more

biological activiti fHGF (i.e., the mADb | d ingl t).

R i SIS brb e PR S B ATE sy e

HMQib@rm@baﬁtﬁl@H}ﬁFl FBEt aadaimdhi&qmﬁmepﬁnmm emm thdity of HGF

t %%E?{éqgs,% e%%%n%%lltg%%ﬁs Ucﬁ@ St %'R%%]cglfﬁﬂég% IQQ@X/Iadin—Darby
MDCK) cells €., or

IDCK ; to stimufate proliferation of (i.e., be mitogenic certain
ceniny ey g epaestyés summlaie pralratpepitslidlccaii sanig fenieerain cells
TR DAL GRUS: AR - SUBHIRIERIATERERISIPU SXATRIFER tumor cells; or to

measured by stimulation of human vascular endothelial cell (HUVEC

SHrFARSEO8PREBS ToHRRRg ey eAsHt bR sE s an AR uRa applar
cappliet e EivEeNmboysehnioaiabidismambrane (RAMbrATINesiesssels

fthe 15 ion preferably bind to human HGF, i. h i
e A B e s T R G of the
iiragipopatéubly isfet erloe0RSH], Asdutisdigingimabalthbyitve Bk
RTINS S DA e B 0ERQ I vl

iological function of HGF (e.g., stimulation o eration or scattering)

[gy33poul ﬁ&&%ﬁ&é@%ﬁb‘%ﬂﬁﬁﬂ@h@é% o DERISISIARYLY 80,998 A s, 1, 2,

95% or even 99%, and most preferably approximately 100% (essentially
Sedhpleealyy Embeal dehivyt mbivlogisdduestinartnder @armpreslaiorrdwn
PR g AlhnIBHiRINeA-S) 60usIHR R dEaBRIE I IREIaYR! RRaCtivY SRy vy
the margin of .error fg)r a negative control lacking HGF. Typically, the
B4 MBI 8 B GPSR AO BRREIST ISP e plcompletety)

aSuffigieatte Heivost mdaipdhendiologicabiRs by ko ®h it A0 2. lnHibitida 13 Or
c%gsPﬁ/r@ci'oomplete if the level of activity is within the margin of error for a negative control
lacking HGF. Typically, the extent of inhibition is measured when the amount of HGF used
is just sufficient to fully stimulate the biological activity, or is 0.05, 0.1, 0.5, 1, 3 or 10 pg/ml.
Preferably, at least 50%, 75%, 90%, or 95% or essentially complete inhibition will be
achieved when the molar ratio of antibody to HGF is 0.5x, 1x, 2x, 3%, 5x or 10x. Preferably,
the mAb will be neutralizing, i.e., inhibit the biological activity, when used as a single agent,
but possible 2 mAbs will be needed together to give inhibition. Most preferably, the mAb
will neutralize not just one but several of the biological activities listed above; for purposes
herein, an anti-HGF mAb that used as a single agent neutralizes all the biological activities of
HGF will be called “fully neutralizing”, and such mAbs are most preferable. MAbs of the
invention will preferably be specific for HGF, that is they will not bind, or only bind to a
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25 Preferably, at least 50%, 75%, 90%, or 95% or essentially complete
inhibition will be achieved when the molar ratio of antibody to HGF is

0.5x, Ix, 2%, 3x, 5x or 1 Ox. Preferably, the mAb will be neutralizing, i.e.,

inAB R B8 gical activity, when used as a single agent, buPBHESiHIe/926565
mADbs will be needed together to give inhibition. Most preferably, the mAb

wentssseaateridiissEaras Isasidendpdd drmemisingitat araiatriedistEtGE such as
ARBYEIYRHIPRRES ARG SI0 vt ARt HGmMALIbALERM AR A RN :anefemd

agent neutrallzes all the blologlcal activities of HGF will be called "

iPSirePk ABRISHERTHABS 8}’@%&‘F]Exrél?}é?h‘ﬁiéhWBEO&f%EMﬂ%ﬁ%ﬁmm of
Makprate rama; WRIERNE ﬁftﬁtﬂ/ﬁhﬁ@%lli%bﬁlﬁ‘lﬂﬁﬂvdhﬁaﬂw v AGK en i dinekiion
a 9 WO.2005/107800 Il 4 e ten
PIGALLR VAo RIS L R R Rt SR MR o o 0o o
@ghmmmms(g@fé)mmﬁmdlm mgumhehaexgm&@mﬁhmmme F).

Preferred antibodies lack agonistic activity toward HGF. That is, the
Eﬂﬁﬁﬁ)bd isAblocktirterartion bfcludaldnniiﬂi(ﬂ\/mmdﬂiwirsﬂhﬁinkwﬁmgl@eﬁmneric form

H f t
T B A RS U AN . 10
Ig@damblg’ﬂpﬁ@iék@b‘lyumfm a%r%ﬁ@ﬁzﬁb%ﬁ%éa@MaCﬁr%muq@mq IgGZa

WoRs Q{élﬁg@vm@fmg el antiatn anrtibediesin eitRatbabments of
orm

tetrameric I]_ght chains and 2 heavy chains) and maybe of any of

SRERAISH AR B THC R A M DG A AP b ool Fizevocchia et
d\rBan JJkeinl@icll 119183, 1987, ahbinohise igtioddds 2usOn ¢fz2 Pastd Natl. Acad.

e DR R el Pt s meAnt IR diclde FRIRENS Rlirered

Fab ahd ionatrh
f(wgtantaegaanecmgdbs RhtdEUN SIERHERDI. mwaumzy wingleihalife.g.,

1%%5%0 géf %gﬂ%‘tﬂo& atn@f{e r&gglhl,a& { ay%%' Hééb%%%é&e%tge%gg Iﬁ'ﬁgnt mAbs

et al., Science 242:423, 1 88? and antibodies Wlth altered constant

gesgRAds by, glandas methadsnis ISmonTB e e Gomprse pd i aimmanization with

R0 inlap prépisRe WubANBIEN Y, Qﬂiﬁﬁ@%ﬂ&@a&rﬁﬂ@w&%@%ﬂSﬂ%@)ﬂeen or
engineered. Rodent mAbs, are ma ﬁstan?ard methods weII known in

][HEPQTPOQSH'FEJIH %‘b fﬁﬂﬂﬂﬁ’i’é 13&‘5% fhen.selection for

Iaiﬂ;ﬁﬂamm thatlpxodarel aﬁmbbéyfbﬁtmg tfd{@ﬂed gmecxtﬁatetﬂmmhppieemmmsm and
n ells a fus with a spuitable immortalized cell lin
]'%mgm 8 % aﬁ 1'95]{110 thal’{le O§S mentu% & ds‘ IE)I n, C?Ih {OPF'T&E embodlments

en selection fOI‘ omas uce antioo
gﬁémdeﬁﬁnaﬁpte@ mhwém andez@ g}uhyammdmﬂb:s OM&’@ég@}uC mlce methods

AEHOOWOREHRES & @wadewprmc%@fﬂ;%f%f@d [MRAJIMERLS, of fne

|nvent|on Human anfibodies made, e.g., by phage dlsplay or transgenlc

KiieeeHietito a9 e Now sramady aeislike seliesdonanupmeenisibrgrdeanstically
Miniesrddonbesdiel @-defined herein are all preferred.

[0034] The neutralizing anti-HGF mAbs L1H4, L2C7 and L2G7 mAbs described infra are
exan;ples of the invention, with L2G7 a preferred example. Neutralizing mAbs with the
same or overlapping epitope as any of these mAbs, e.g,, as L2G7, provide other examples. A
chimeric or humanized form of L.2G7 or with LGF is an especially preferred embodiment. A
mAb (including chimeric, humanized and human antibodies) that competes with L2G7 for
binding to HGF and neutralizes HGF in at least one, and preferably all, in vitro or in vivo
assays described herein is also preferred. MAbs that are 90%, 95%, 99% or 100% identical
(determined by aligning antibody sequences according to the Kabat convention) to L2G7 in

amino acid sequence, at least in the,; CDRs are included in the invention. Preferably such
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Kucherlapati, supra). More generally, human-like, reduced

inununogenicity and genetically engineered antibodies as defined herein

are all preferred. 25 [0034] The neutralizing anti-HGF mAbs LIH4, L2C7
aMtPI2B1% ¥ ¥bs described infra are examples of the inventioRCHHER2PRQZ565
a preferred example. Neutralizing mAbs with the same or overlapping

aspitosiiesadiHery frsiHede T b stmaly nuaabened fuprdonal wiranssaeniekagino acid
SGHINEHGR r(p% MG @sh ey, witbtibfal d8 RARRRC AIbferably such

preferred em odiment. A mAb (includin h[merlc humanized and
antah«vé%mah@sfyma%rﬂmwﬂ 76 S bR ie mesEdlisg HOF in at

18RUGRIIZR8 ﬁf%ua@talxeaﬁt@m ofitvpretesayiadbribedtioreininPeivpurposes of
iarsi sdescrlbed |n is also g%referred MADbs that are 9 % 95%, 99Y%

9 ﬁ%‘ﬂﬁﬁf Hﬁﬂgﬁg HRRiIng 13%?588“°§8&?}"5nceg B ack d)s may be
go ﬁb&%amm"@mm (oytiRRobic sidvicimas)d setjuerive, mttedstinl, ths e

SRR I SR,

anti rom L2G7 by'a small number of

giun&xgmaﬂy (hesinsidpahaing ansneciis JUpsiditfoiesnd/(residnee akmeing chain
csHiHEPNS 3( deletionensl %n@@ lionsRrelerabinsueh, antibadiesrelaifiive
a

the functional properties of L2G7, i.e., such antibodies neutralize HGF in

sypsiiateRHEY e BreTRIRpShP TR AN e sl tio PRaREFrvative
SRt PRSEs i thielaasififie camiRemBeids suistithdiengascanservative of
nonconservative, amino acids may be grouped as follows: Group |
phobic sidechains): norleucine met, ala, vat, leu, ile; Group Il
%ro}%‘:}xkc SHﬁeCham rp] th ro#g 1[_1131 ( o%lgtg Genetically
roup hagic"s ains): asn, gin
fﬁgﬂwmw re'shdues. erﬂuaﬂwg hhamnmzﬂenfdmn)aglg@ pmm;eawd G/r@wprwy of art-
UomalaSIEe FRRLak 8, MxDRRSIRRSAEIAME ISR IRRHE may be

SUbStItUtIOﬂS between amino acids in the same’class. Non-conservative

suthssizeibiiere avstameinaehsonyirlgotdeind dissrishiossthirasdth acibblpf regions:
iansmRes&f: v@@@?@ﬁf % OaehiNakve AN hedmemtiRed @ybsrovide the

produced from their ridomas. Genetically eng neered mADs, e.g.,
RHERG SRERERPinABs PRI Sy Sl it Sl pgthe a1
o0WRMeHARES. ik prefotardp IEhgeq&&ﬁm@dmsm linért benttdnefeeied naimg
Ve AN Re SYREEZS T f%fogt%hagﬂoepe%o'g&n 15168 adg%ﬁf%% of

(AeePted Together with availa Dregions - Into expression vector

.g.,
wemmrdiviatil dvaslabtb asdﬁmmvnm@mﬁuamrmdemﬂé iprdedingany2/0 and NSO,
&?@Héﬂ&%\/ [EQIONSHE St ARG ES AR BriRRI YA KIEES sBiGtidse $e, e.g., US

he CMV promo er-enhancer is preferred. The expression vectors may
Rﬁ@ﬁtg@t@ﬁg@e&éd hggrg amounts of antibody may be produced by growing the cells in

commercially available bioreactors.

[0036] Once expressed, the mAbs or other antibodies of the invention may be purified
according to standard procedures of the art such as microfiltration, ultrafiltration, protein A or
G affinity chromatography, size exclusion chromatography, anion exchange chromatography,
cation exchange chromatography and/or other forms of affinity chromatography based on
organic dyes or the like. Substantially pure antibodies of at least about 90 or 95%
homogeneity are preferred, and 98% or 99% or more homogeneity most preferred, for

pharmaceutical uses.
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20 various well-known methods such as lipofection or electroporation into

a variety of mammalian cell lines such as CHO or non-producing

myelomas including Sp2/0 and NSO, and cells expressing the antibodies
sHEAF BY$Ppropriate antibiotic selection. See, e.g., US Pab&iF§g004/026565
5,530,101. Larger amounts of antibody may be produced by growing the
cellsin commercially availabfe BileFEREH! 36] Once expressed,

the niAbs or other antibodies of the invention maybe purified according to

[ef3Tidald proefsarsroendiogiment shr pressihirsHRRIBIVifantiREatgaceutical
FOISInA Q8GRI LA aRRY S REXClURIRH CINOMALRATANENA be used

_anion exchange chromatography, cation exchange ¢chromatogra .
TG ONRFTER R GF TG ke P e DR DRty rgpatons
dRke Msaicambsignifatly puBodnibodiss tieanltag aphysiobgicdbPac3eptable carrier,

hgomogeneity are preferred, and 98%.0r 99% aqr more.homogeneity most
RO E T AP ACE AL e B OB L o Lateo Aions
RCPHISR 02 65651 SntT heswpdinics Methads B8 Tecipienisraiférealysages and
embadiment, th sent | i i i i, oEr
O B e e e P

tyieallyirofhe) octhf aeesi efisnd il ist et sa s elaridsaggtassium

JBhatnaseyicaliforsuations R eni sricanents) Rivhsoaibodient

contain the mAb in a physiologically acceptable carrjer, optionally w&h

bR GRELB R PRAFST AN PR P SO LB AR
cABRRpERRIR, GREIfIag Q)XeifieRigHes, strlyiizarsardnbmigeitidoy koipviartsthose skilled
.the dosages.and cancentrations lo and.include, buffers .
ARG ERATE o A e B B oD R, o PP mab i
topikatiy7phessattst suchasisgitinwt ¢hdimghuiassuld maethloride, etc. to

make isotonic; antioxidants, preservatives, low molecular weight

[po3Bpe plinkéisy dirotEifis; nydntphitic: putpsibr subsbéal lyatysoltvmaiadssired
q%maag%%g Sﬁh?ﬁ'ipe%ﬂé"&@tt% Sheng ApRley staLs s aiveratandard

ingredients known to those skilled in thé art (Remington's Pharmaceutical
(Feiehitacigthnanion "oisaf bneduagggiatinesn AprsniyHiREm By pleian fad
RiRRGEeMEAtNR BTy HROMBEEleLath L RaRINI0I% [PO88ntihadies of

the invention are typically substantially pure from undesired contaminant. .
AR TN b S R AP LG ER gH S ostattally
iforeigh tindeighitirpd ie, sasondetiastit Gy sdivsiemfiatiyiing @ frcimenodtteriig A or
gx%rrﬁ)éei S fnd contaminants. Preferably the antibodies are at least 90, 95%

r DWW pure.

[0039] In another preferred embodiment, the invention provides a method of treating a
patient with a disease using an anti-HGF mAb in a pharmaceutical formulation. The mAb
prepared in a pharmaceutical formulation can be administered to a patient by any suitable
route, especially parentally by intravenous infusion or bolus injection, intramuscularly or
subcutaneously. Intravenous infusion can be given over as little as 15 minutes, but more
often for 30 minutes, or over 1, 2 or even 3 hours. The mAb can also be injected directly into
the site of disease (e.g., a tumor), or enca(psulated into carrying agents such as liposomes.
The dose given will be sufficient to alleviate the condition being treated (“therapeutically
effective dose”) and is likely to be 0.1t05 mg/kg body weight, for example 1, 2, 3 or 4
mg/kg, but may be as high as 10 mg/kg or even 15 or 20 mg/kg. A fixed unit dose may also
be given, for example, 50, 100, 200, 500 or 1000 mg; or the dose may be based on the
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Pharmaceutical compositions for parenteral administration are usually

sterile, substantially 20 isotonic and prepared in accordance with Good
Manufacturing Practices of the FDA or similar body. [00391 In another
pREERIEY 18T Modiment, the invention provides a method of treB6&{82004/026565
patient with a disease using an %mti-HGF mADb in a pharmaceutical

AR SETRCT RESA AB- PRYTBESE inUspHbF hriveeri d And fdaketiols-garl bk 3, 4, 5, 6,
ReBinisiertiiaRRale Rt ARG SYitable RPoiaHiRe ASRAGIAIYHRAS BN RN AL

or bolus injection, intramuscularly or subcutaneously.

intravenous infusion
» ‘ﬁ?ﬂ#&%%i?ésfﬁ‘ifé%r%&ﬂvb@lﬂmw% %‘?Tﬁt?éhﬁé‘i%%ﬂﬁa’f’é@ywtwe other

inféerafatependiinyies, af deenl Fosfiemahidors. Th&kmAkca) AHeRE 8 weeks,

A e Yt AL S i

into carrying agents SHEH A |Brosomes.

admatistiatiorthé cogidition héisgptreadddtét ity apediitaly aBthefactil®iates or at least
" iS:h . ight, for example 1,.2

o IR IR IR e e BB S .

g tessaPHiens anh intprrerditty rathalpmicabphanyzedn 860:bpaBa0of the

dieasRrishersieseimnaybe hases amihgrldiWe g80n/107800
PC17092004/026565 patient's surface area, e.g., 100 mg/m2. Usually

[bedvieeTHe aRSHB Leses] @Bipkitdnd b thdinfenfiQ EhalSadmiRIslR ?‘gﬁﬁylaxis
eat gancer, S%ut 10, 20 or more doses mag be given, The mAb can be

t 1 : . "y naw
"gérﬂ?ﬂf‘é%%ﬂ AhFBRFE RIS R Saes hoxing shestinRpeneatibility to -
csoeae pitiattsintestaly depraging eepgs108 theahatdiaf dheR) A aE dadiation or

tgy(%%k,a% eg-ks 4 e ks, 8 }Q/eeks 53-6 m%nths or Iogger. R%% iated

1 e ] 3 i
courses di treatment are also rﬁggg%ﬁg’uggsls AT A GARIRE AtiBrg, A riske of

reegiiveef & tesgdyactivddirsagio/sl siodadmirsstfiion thelalietinte sednad the risk,
1485 RA AR E SYMRIQPEQ E¥£l%s%'%ﬁ@ﬁl%1ﬂé' %?&%%gzh,éﬂstolo gic and/or

histologic and/or clinical), including its qomp1icat|ons and intermediate
chaitR ERAPHRSH Sty dissars dés eBphications s inteenetia nafbpledicel @bepotypes
plossapgidically @fempmereorae difiR04ALha ARAURAEE Wilthaceutical
compositians of the invention can alsg be used in prophylaxis. of a patient
R B LA LGB B AR e S AP B RO R pets i

r¢ferpainoars patiehigavhahpeifactiderggine exposure to carcinogenic
agents, such as radiation or toxins, and patients who have undergone

[¢rélloubiteatmeptiollyancspihlt aré¢hatapsknath tReaiteHIGE A NQPRIYIACS ention
-& i uffici imi r reduce the risk, 15 lessen
gt L AL S

clensttsid dpveliel SICE) fe sraprip R af e dliduasts casced iuplicatiors(small cell or
niHermadials patholegical phenetyhes:, pancreatic cancer, renal cancer, gastric cancer,

liver cancer, head-and-neck tumors, melanoma, sarcomas, and brain tumors (e. g.,
glioblastomas), of children or adults. Treatment can also be administered to patients having
leukemias or lymphomas. In a preferred embodiment, the anti-HGF mAb can be
administered together with (i.e., before, during or after) other anti-cancer therapy. For
example, the anti-HGF mAb may be administered together with any one or more of the
chemotherapeutic drugs known to those of skill in the art of oncology, for example Taxol
(paclitaxel) or its derivatives, platinum compounds such as carboplatin or cisplatin,
anthrocyclines such as doxorubicin, alkylating agents such as cyclophosphamide, anti-
metabolites such as 5-fluorouracil, or etoposide. The anti-HGF mAb can be administered in

combination with two, three or more of these agents in a standard chemotherapeutic regimen,
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presenting during development of the disease. Administration of a
pharmaceutical composition in an amount and at intervals effective to
effect one or more of these objects is referred to as a prophylactically
eV 18GIe. 20 [0041] Diseases especially susceptible toREEEFH)UA/RPHS6S
the anti-HGF mADbs of this invention include solid tumors known or )
feuspentidttoteqdirerbrrjiiie adsiB ot ek rEiaerisen Bibonasgnts with
Wikl 9 %@@&9@5@9@e%ﬁﬂﬂmte@a%élﬁ@@ﬂggemcmmﬁa%m

sma [ or non-small ceII colon cancer, Erostate cancer I\pancreatlc:

a@ah@@ﬁ%wém@aaéf&%a T agphe ARV R &IGE of
AMRJSREME 1RAECAMBSe AR d@rﬁ'ﬁlltw@ﬁ@l@@acaﬁ ghoblasiers@s)eOEGF receptor

SRR o A T e AL e, R SRR o

ogatrpa@yadministered together with (i.e., before during or after) other
anti-cancer therapy. For example, the anti-HGF mAb may be
[aotmjn istessthtng atherswitheahybene hermoiaeitimgthe adtiéiEpadticantibody may
own £0 those of skilkin & El 335‘ far.examle, Jxel 3%
BléeglsF l%Eelﬁnor ﬁn%rgﬁ{/%sﬁvélshpfzhlnumglgémpo%g s such as cak% oplatin or o8
toisplafing. anvdrialokagssngparctRarobubichd sty catidbity e Felggsed or

rgﬂﬁ,:q ﬁ Q@%%@ﬂ%r MRiPbRI s eHCR 86:h-Hooraitacl oPERIRROBAST longer,

The anti-HGF mAb can be administered in combination with two, three or

oROPETEA RSB HEL o FP ARG TR GEHCT Py 0 addition
&Q@&A&R&@g@ {RGielB 2004 2nhebcHonetrapye f&wm&mgdmhmmmmm may

g. for reast nd ovarian cgncer ther a ent Wltth\ég ch %ge gg& rHa eF
lﬂ‘fﬂaﬁs@a{ H%i@?@%‘ﬂﬁa R BEHOISS cs Suehas M nocl% ar
(amhbmiwsmnmupoblﬁgdﬂemeptthmdsagam the HER 2 bigest, lugstianthgas, brain
ang ! VEGF’aﬂr éth oﬁ&&?&ﬂ%ﬁ@cﬁ 9&'&%&%&‘9'%@%@%@% preferably

Fecurfé I-angiogenic or EGF receptor’s antagonist (ﬁrugs In addition,

fta%,aﬁﬁw@m%mam m%scém@g@dﬁ@ ﬁ%ﬁﬁ%ﬂi&ﬁaﬂh@@m@é@@ﬁ?@féﬂﬂ but
W44 dreatmeni(8, 8y, Sttt shameiberapyihinsludingihe, abnt s Metastasis.

-mADb antibody may increase the median progression-free survival or

;]@ 25!l sypivallime efipRlieRts i, tbgﬁ%etum@e(mx Y pHaR, TOreas), the
u

ng, pancreas, brain and colon, especijally. when rel p or 10 fth
HORTREBHAPEY APTEREE SDU R BSR LIS BN S0 0% T PAGsS T of the
@(ﬁﬁti@@%@ﬁiﬂﬂﬂﬁm&h&ﬂﬁr 9&&%&%@@%&%@ the control group of

che othera t}} out ti-H Ab In ﬁi lter i R
AR AR, DA R ISR AR W L AR Bitcant, for
énargrsettte corfifite fb@bgnwudié)%émdl i{é%ﬁ; ﬁb@ mtén@ﬁfﬁbwaéne of skill
ey %?J‘écﬁt{ﬁg%e and partial response rates are determined by objective criteria commonly
used in clinical trials for cancer, e.g., as listed or accepted by the National Cancer Institute

and/or Food and Drug Administration.

4. QOther Methods

{

[0044] The anti-HGF mAbs of the invention also find use in diagnostic, prognostic and
laboratory methods. They may be used to measure the level of HGF in a tumor or in the
circulation of a patient with a tumor, and therefore to follow and guide tréatment of the
tumor. For example, a tumor associated with high levels of HGF would be especially
susceptible to treatment with an anti-HGF mAb. In particular embodiments, the mAbs can be

used in an ELISA or radioimmunoassay to measure the level of HGF, e.g., in a tumor biopsy
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(complete + partial) of patients with these tumors (e.g., ovarian, breast,

lung, pancreas, brain 15 and colon, especially when relapsed. or

refractor)r) by at least 30% or 40% but preferably 50%, 60% to 70% or

eV 2089788 mpared to the same treatment (e.g., chemotherBEYAUSA04/026565
without the anti-HGF mAb. Optionally, treatment can inhibit tumor

spraisienoOn seetastasismE00MSpTyBieatof B aasrstngiet!ie ig sl shbigee| The use
AheReAH MGy phase it he-Alvgmenioned:pessasradd Bedialing will be

progression-free survival and/or response rate of the 20 patients treated

spevieRestbinpcr ploRitEE SAEETSE SHMD) BT b theetesih i grdop wrious

| RARNIBS ﬁﬁﬁi\ﬂf? shemathierapyrrises-(ar lschlasebm, wwlidiEmolecules, enzymes
ni

statistically significant, for example at the p =.Q,05 or 0.01 or even 0.001
e R B R R e e
Rarftiah RS peRsEickEGTartm determine dhbynabjdGH e Abiseridl bermsedtlpurify HGF,
used in in'ca#}rial%for cancer, e.g., as listed or accepted by the National
Cantef ﬁ%‘é?ﬁf LB BRdIY Food and Drug Administration. 4. Other

Methods [0044] The anti-HGF mAM&E@% ention also find use in
diagnostic, prognostic and laboratory methods. They maybe used to

measure the level of HGF ir@ﬁg;g@gno‘%%t‘g%{@f%@g?n of a patient with
e

a tumor, and therefore to tldl ow and guide treatment of the 30 tumor. For

58 F;'u ELbma assecisd wiltinamoyels ald Ak euld Bnesger!y

to treatment with an anti-HGF mAb. In particular .
renobdudinm inandiGR SN vas Gasdpiadiact I marFaaliohRsiussysten.

Ipreassihedrvel of bt S inaedRRAGRPRSHER-EKQ RQARIE B788R0 acid
PCT/US2004/026565 s%emmen or in serum or in media sug,ernatant of

nerirtnssetr g g tashedrico e colirtmionf HEE) SYRRG SIS E hapiND-inducible
Sipiagoiovdiftarens epilresdiNatinaadripe it foBHAdaYE)l Rhese cDNAs
especially useful in developi sensitive "sandwich" ELISA 1o detect.

S Foie e R TS oo e AR BEAT Bing Fugone
imoldaties repien §Retbd)mBladeled] bnesyéd'blamdbois styystingdtidinaag HGF-

. g o )

A B of
Peain oftrosey), BiLdffihisptRtohstsyingissd ioercests HGEsnd Bidhtds by

ARG R MAPL 0 {004RlIR ORNGRMRIBAP NS d Bt andtlo s
activities of human HGF, . r_ec,oml;)é ant human HGF rHGFg(Y\{)as first

PR ShHTRHRLHAP IS e ot ag8REsos Wore removed by centrifugation at

15,000 rpm for 30 min at 4°C, HGF secreted into the culture supernatant was concentrated
approximately 100-fold using a membrane ultrafiliration cartridge with an MW 50,000 cut-
off filter [amicon Centriprep YM-50 filter followed by microcon YM-50 filter (Millipore)].
Such concentrated H1F11 culture supernatant contains ~100 pg/ml of HGF and ~120 pg/ml

of bovine serum albumin.

[0046] Balb/c mice were immunized in each hind foot pad >10 times at one week intervals,
with 1-2 ug of purified rHGF (Pepro Tech) or 1-2 g of tHGF plus 1-2 ug of BSA
(concentrated H1-F11 culture supernatant) resuspended in MPL-TDM (Ribi Immunochem.
Research). Three days after the final boost, popliteal lymph node cells were fused with
murine myeloma cells, P3X63AgU.1 (ATCC CRL1597), using 35% polyethylene glycol.
Hybridomas were selected in HAT medium as described (Chuntharapai and Kim, J.

Tmmunol. 163:766, 1997, which is incorporated herein by reference). Ten days after the

15



10

15

20

25

30

cDNAs encoding the recombinant human HGF (rtHGF) or rHGF-Flag

peptide (8 amino acid residues of Flag attached to the c-terminus of HGF)
were constructed in a pIND-inducible expression vector (No et al., Proc.

NP 20378, USA. 93:3346, 1996). These cDNAs 15 were BEEAUS2004/026565
transfected into ECR-293 hunan kidney fibroblast cells (Invitrogen) using

fasigeriybridoste culiwesuprmeiRiscier Stapnaddallaiticest HEF bindiagdaliS A as well

=96 alineHaEAndHEEr FaY esnsstivalsyveienslecied iine Rigsence
of 600 Itg/ml of G418 and 400 pg/ml of Zeocin (Invitrogen). HI-FI1 and

spaciigibr et Apidaah sddsrezloqirs psitis ot A H) PRds S Rigng tyrselect
Iﬁf&B@ﬂﬁ_ﬁtﬁfﬂfl 18dAd NG agesition @Tﬁ@?%ﬁkﬁ@b!éﬁ\ff@& Bﬂ\éﬁédtg@né%s were then
contajning glutami n tibjotjcs. Aft regates w ove
BRSO L B8 FORT TP SO AR e LE AR GG ey s
dugtitiveds(Ipfferratant \PasccdiateAtrateSciaSroLimiatély 1008p b eisingldybridomas
membrane, ultrafiltration.cartri [ 0] - off filter [ami .
S AN TREHEY chcr oy Gminea
Singrendrecmpinaiet(darad). cortifesaijselerindmabnispreraiod gihpeifipdmsing
BRI B pavine: SeRua: alRueain. AQQAGH BRI MICRIYRIG. prepared

immunized In each hind foot pad >10 times at one week intervals, wit
usipg BErEpHPREdTEPipipreceding briheingBicHeasrmviiad pytdpes Aach of the
4@@9@%}&?@%%@ ik CelitHBeaUR BRI BRI BSlispEoaed HirMPHIIDIhIRIBPELISA,
Immunochem. Research). Three days after the final b ,papliteal )
DA B SR P W ST HJAB A RO L R eppprnatants
déatGne RIGH A uiesigPBR4t pdlyethtyderfE GBS Hylerid ghn asAR@reA fier washing
elected.in HAT medium as describ hunt land.Kim,.J, .. .
o B R R R e R S R by s et o 1
Ity scafitretothpelBuvy (RIVOSTED FESEIRATY pIBROHA /026866f Pusiter] mAbs or

N2 SHIULG RURRIRRIAIS A S SEHECNEE 41 8 AlreSRHGRAINGINates are
LISA as well as’in an HGF-Flag capture ELISA. The latter assay was

theeineyfetaharbotfimivil 0§ peeely Fmarertme s s lHEEE RS 12G,
é%?p%%%[’ IH(EF Binding,fF Hﬁé&@aﬂxﬁgéﬂ%&e&m@%@tﬁeﬂﬂ% {pHGF in

solution phase. Blocking activities of selected mADbs were then 5

tgearatiiB A die sIOSIGT EmrRt- Feetindaliog EisteppehbyithersldiperE 1N HxS0,

SEEeHAssaMahlassdihess (atiersptal ERC phaslAead WeinbSA carried out 3
95:144&7, 1998). Selected hybrido(ﬁQS were cloned twice using limiting

e Ih Yathpit e £ R ETEBERS SRR Hetermined using an

isotyping kit (Z d), Ascites cted mAbs ere raised and purifie

B e (AT Bl AT T G Tt B el of2
IRARISONVE S EPEdR specific to the Fe portion of mouse IgG (GaMIgG-Fc) in PBS
overnight at 4°C and blocked with 2% skim milk for 1 hr at RT. After washing, the plates are
incubated with 50 ul/well of purified mAbs or hybridoma culture supernatants for 1 hr, After

washing, plates are then incubated with 50 ul/well of 24.1 cell culture supernatant containing
rHGF-Flag. After washing, plates are then incubated with 50 ul/well of HRP-M2 anti-Flag
mADb (Invitrogen) in the presence of 15 g/ml of murine IgG. The bound HRP-anti-Flag M2
is detected by the addition of the substrate as described above. Washes are carried out 3

times in wash buffer.

[0048] At least three mAbs, designated L1H4, L2C7 and 1.2G7, obtained from hybridomas

generated by immunizing the Balb/c mice with rHGF in concentrated H1-F11 culture
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10 using EZ-sulfo-NHS-LC-Biotin according to the instructions provided by
Pierce. Each of the assays referred to here is described in more detail
below.For the direct HGF binding ELISA, microtiter plates (Maxisorb;
NHi§I04PE U8ed with 50 Al/well of 111-171 1 culture supernakQatES2004/026565
containing rHGF, diluted in PBS at a 1:2 ratio of HGF/PBS, overnight at

weerndant it dpirgbe alsizeeshpucd diadiagicboidirditest iiie Tobbaking FASA and
RBEGRHANASRY Tk fRk i n 8 armdempe atuR Rk AHeLs were

washing the plate, 50 I/,well of purified mAbs or hybridoma culture

hep&lonad AKCSr &SSHERH S &t WanirsbY rndrnd metbedsgnd mddareere purified

isiap muwﬁ&d/wﬁblﬁﬁpﬁr?uau iﬁstwmh b@é tﬂé?e?ngd aad asitiZaeusRis ? @gkciit t()Zymed
RP-G C el), for, 1 hr, The bound. HRP- 1gG.is detecte

e I A e T L Ao s A Type

Ctdppeddietiena@dltidGooi 149 MRSEHs 20000108 pladCanithbePad 4162 under

' E . ied out.3, ti i
o T e, B S e AR P SRRSO A
eapeadbiE thsgveptiefolivtativmtasnsiebdindiosinapniwelbefial ofatllodst five years

%EM@%&%&%@H&%{%&%@@w@im&g%@%&%ﬁlm&%@gﬁl&% for a
PBS_ overnight at 4C and blocked with 2% skim milk for 1'hr at RT. Aftér
RFHSAiREptdeashiaEy draroafividipdasuolihe Seramiven Sisafesiinersible life of the

RMTMACHETRSHPpiRadantsigssd. i AdteiciashinghdiriesmnmRythehe public of

incubated with.50 Al/well of 24.1 cell culture supernatant containing °
o R SR G U aa e RS The DA Tt B PRt
appliealiithanti-Flag mAb (Invitrogen) in the presence of 15 g/ml of murine
IgG. The bound HRP-anti-Flag M12 is detected by the addition of the
[B0HSlratemss deisglibh acchbiypuianil/bsmes-Hecawkiedaun@Bl ¢inMETiresdsien

iouitfen 100481 &%@%f&@f)‘?@p@@@%&&%@ﬂ@%@ﬁeﬁ%ﬁagﬁélg%%ég%7vitro and/or

obtained from hybridomas ‘generated by immunizing c mice with

inhisiting (oneerialeglA EOE gAY ISWYO RE0sraighfopyard to generate other
AT W2 GaA02R588RUNS DatantasieacHikad abovs shawed.hiedingn.
Jboth the direct rtHGF binding ELISA and .the HGF-Flag capture ELISA and
RS2 RS AE SRR AP et o aahRaRdTE AHbihisiitng mAbs
dwbercdfuniths abéliestaisentpatenide ke stahgpntl mesfotlbindihg BALGRYere
rified using a protein G/A colymn.Jheir isotype e gdetermined
B Do R e P P e, R E TG
igegrosiesell dareipriy28f2008, Wity tresahbripadeThipeciBulturef@ullechiaving the
B BR6HL A MADRTS VA I D8eA% ALGLHNPTRGAE, LA SAO3LNG8L phage

the Budapest Treaty. These deposit will be maintained at an authorized
%gﬂ@élm thgdreavy chain of the archtypal antibody is paired with a repertoire of

(preferably human) light chains to select an HGF-binding mAb, and then the new light chain
is paired with a repertoire of (preferably human) heavy chains to select a (preferably human)
HGF-binding mAb having the same epitope as the archtypal mAb.

2. Characterization of Anti-HGF mAbs In Vitro

[0050] The binding epitopes of the antibodies were partially characterized by a competitive
binding ELISA in which a 100x excess of unlabeled mAb was used to compete with the
binding of the same or another biotinylated mAb in the HGF binding ELISA. Fig. 4 shows
that the binding of the anti-HGF mAbs, L1H4 and L.2G7, was inhibited only by themselves,
suggesting that they recognize unique epitopes. The binding of L2C7 was inhibited by 1L.2G7
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replaced in the event of mutation, nonviability or destruction for a period of

at least five years after the most recent request for release of a sample

was received by the depository, for a 10 period of at least thirty years after
tHEQIRES B deposit, or during the enforceable life of the rel&IHBeREPR656S
whichever period is longest. All restrictions on the availability to the public

it netbe bill4indbinmmersitrdiadhp il 2ehmpiivaapenlpe idtuliabeldi47 but not of
PARNHQRIBE 1907lalia6: iQﬁ48hx@ﬂﬁ?tﬁe%ﬁ%gQ{mmlsug§esﬁn that the

anti-human-HGF mAb, for example L2G7, has been 15 isolated that has

HREHaatEd BropEnnss gl e Uaiat-ag(o By oh \A6d darsh lower

i AN g A(E207 Camplpiedykd o FepnatTrandvioy @ isustraigbétonipmddignated A, B
%zin rate other mAbs with similar properties, by using art-known methods.
réxample, mice may be immunized with HGF as described above,

[ duced, and the. Iti Abs . for the abilit .
e S R B I B ety asne
Imﬂﬁn&hmﬁblﬁhpsens tbt direBi ﬁ@ﬂﬁm@wﬂ[ﬂ&@ﬁnlﬂﬁ_@ vﬁﬁﬁhﬂsﬁrs_t bound to the
é’?\%%@%@&?%s@ Eeﬂ}éy ﬁ?ﬁ%&%é{ﬂ?&’ p&t%ﬁ&i%@g’ %%)Selfﬁg %%ggy of the

aving thie same epitope and therefore similar properties to t
Brsbryp RINA ABGE Flag Posplubisingy pHdered dpspiagdfivstng By B4k Eliginapfure

ﬁl@@[? W@E@%Xw@r&%ﬁ@%\wﬁhﬁré %H@@CMQ%?B £9ﬁ?cf8ﬁaghlé_(s@ %m%@_Ab L2G7
light chains to, select an HGF-binding mAb, and then the new |I%ht chain

wasimprs LB CHiTR DR His SR o8 & r AR HGHLR SHRSSN R Db 2E digs the

EidpselBrabhs hamaan o e hinstipahenhkehaving the same epitope as the,
archtypal mAb. 2. Characterization of Arrti-HGF mAbs In Vitro [0050] The

joosing epsepes: oisheenlihobiesseiGRisiallybhatactehided Ry @ceptor cMet, so
0 itive.. bindi ISA in, which.a 10Qx ex f unl led mAb wa )
P B P S S e A s e el For i
arsal kMbeRd @ WiretiprgdBLeS Ay ﬁ@sﬂewsnmt'mu@mm oflithavith cDNA
NG TS 1 Ldkand k2l ﬂ@éd%kﬁ'{ﬁg}ﬁ%xﬂ}ﬂ&%?mﬁﬁ%‘;%gl (residues

suggesting that they recognize unique epitopes. The binding of was
RIS bPOpEsbRd W Pb063407 Boe SET S008I 6EES BbnaPisplay
dxbridsibNicesleg IS S 3ok thelc26iitce pitpRe RV @RS M thal Wik 357 auh1 of
not of L 1H4. However, | 2C7 was not able tq inhibit the binding of L2G7,

W GRUBAGhSRFEC (289 Bnnorias PEBmmR LGS B i RN Qvermight at

200408 K1eRHINHIIOR LG AISIHAUGH IPWeT Hran iahebliR 1.t epitepasture

of L1H4, L2C7 and L2G7 are rels\E)ectiveI designated A, B 5 and C.
supernatant of 293 transfected with cMet-Fc cDNA 1sadded to each well for 1 hr at RT.

After washing the plates, 50 ul/well of 24.1 cell culture supérnatant containing rHGF-Flag,
preincubated with various concentrations of mAbs, is added to each well for 1 hr. After
washing, plates are then incubated with 50 ul/well of HRP-M2 anti-Flag mAb (Invitrogen).
The bound HRP-anti-Flag M2 is detected by the addition of the substrate as described above.

‘Washes are carried out 3 times in wash buffer.

[0053] In this HGF-Flag/cMet-Fc binding inhibition assay, all three mAbs demonstrated
some degrees of inhibition while an Ig control antibody did not (Fig. 7). MAb L2G7 at >1
pg/ml and mAb L1H4 at 50 pg/ml completely abolished the binding of tHGF-Flag to cMet-
Fc; mAb L2C7 even at 50 pg/ml gave only 85% inhibition. Hence, mAb L2G7 was much
more potent in inhibiting the interaction of tHGE-Flag with cMet-Fc (and therefore
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[0051) The relative binding abilities of the three anti-HGF mAbs were
measured using purified antibodies in the direct HGF binding ELISA, in
which rHGF is first bound to the plate. In this assay, L2C7 and L2G7

b BEtE#than L1H4 (Fig. 5). The ability of the mADbs to biR§T/US2004/026565
rHGF-Flag in solution was also determined, using the HGF-Flag capture
presEniBy HfEhwih it AdsniereMiichendhpribermdimipsgdpnsistetibwith its

Mﬁ?&e%@iépdfﬁﬁ@ wegaore effective than the others (Fig: 6). These
results suggest that mAb L2G7 has the highest binding affinity to HGF

meg GEDRE DARS: plA8RAL&NE &k&@-@@t@dﬁ%@%@ﬂaﬂﬂg $PIHAGEASomuble

he ability to bind to'its receptor cMet, so the ability of the anti-HGF mAbs
TS PRINBRTBIPIGrS SPHieomatoRviEY bl Esen) Ao tht i $ho negizalpembrane bound

&%EEOE%FX&%%(?&[Q@E?%&V{&%@@QHﬁﬂ?i%Mﬂa@&Eé%Q@Sri]& 293:66MSthat the
with ¢ .encodjng resiaues 1- of cMet e t e re

P A o TR oot AT Py et B A,
ihtdBioliot b€ FIGEGVitRGAGM < OURtimie@Dizplayi BXprestienapaciorto neutralize

itrogen). Microtiter plates.are coated with 50 Aliwell of 2 glml oat .. ..
lqaér:%f\éll é’é&%&%@%&%ﬁ?ﬁc‘? %éleSFe pl)ltl)sr’tll((%)?lsao R%\%n’aigtn%é@{ ?gaﬁfg?éﬁ—gc@flngkéggg activities
ofueAdigin stle0:ed GialogibibeketarywitLHh BB o th e atrRIENATEeF ovinsHirngor.

PRI MWOm%mﬁa&:%&mmﬂsﬁt&%ﬁm&mggge Madin-

cDNA is added to each well for 1 hr at RT. After washing the plates,

Rkrsipukideey QARG selberhisinrd SomddinGrrrefteragsgy as described (Jeffers

f@pﬁb&i}t&@hwﬁbaﬁgs@ugmmmmm§9@§.mmi@eﬂg@mU iﬁd‘?blmﬂ

or r. ter \w pate aret El | ted with. Juwell O

PR R S RS Do i hem e presr s i

letiectenliingd e adduitomod irH Ghibsiiate atldes cndiecia DINEMWEEE6 BOS. After
rried oyt 3 times.jpwash buffer. 100531 In this HGF:Flag/cMet-F

S R RN O e et SO FRRORNE R

foniaitiomydenite: 20 igronTRDI AfitibedshitielinGHE igpll? prd/sdincd G7tap 5% crystal

ﬁg@éﬁm Akt Ad 018 ﬁ@&%ﬁplgzﬁweﬁpggm%%edgagm&ﬁy

. ag to cMet 30°'Fe; mAb L2C7 even at 50.ig/ml'gave only 85%
THETBRAGEPLCISEMERIHMMD L2G7 was much more potent in inhibiting the

interaction of rHGF-Flag with cMet-Fc (and therefore 18 WO 2005/107800
Be5PIU SPdbus eeserapeStn B HolowifsdtetngcEhtor davaty A ahotfre Was used

Ahey dufteediemcangisieaiwitisis. puiatikely gesataniinprfortGhuiture

e B Vo o e
dseamstivatcof e dattiralnp erbidadidubioniod H1-F11 culture supernatant (~3 pg/ml). MAb
L2G7 even at a 1:5 molar ratio of HGF/mAb inhibited the HGF induced scattering of MDCK
by itself (Fig. 8), conclusively demonstrating that mAb 1.2G7 is indeed a neutralizing mAb.
mAb L1H4 at >20 ug/ml could also neutralize scattering of MDCK induced by HGF, while
mAb L2C7 even at 20 pg/ml gave only a partial neutralizing activity (data not shown).

[0056] The various characteristics of the three anti-HGF antibodies determined in the

assays above are summarized in the Table 1.
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5 receptor. Furthermore, HGF binds to HSPG in addition to eMet and it is
known that the HSPG-HGF interaction enhances various HGF activities.

Ths iasshjocking the interaction of HGF™ with soluble eMetimay Naheses

necessarily have the capacity to neutralize HGF bioactivities on the cells.
Thus, it is important tq fyther-gonfirm the,hloekingagtiyisies of mAbs in
selected biological systems. HGF is known to be a potent scattering
factor. 10 Thus, the neutralizing activity of the anti-HGF mAbs was also

determined using the Madin- Darhy canine kidney (MDCK cells ohtained

fronmAbCC)|sclantyResal aBindiebed. (JefferBlagk _Proc. Natl. AcBdock
Sci. USA 9514417, 1998). piteeell leMBfKScattering

with-584 FC$ aréplated at 103 Bells/100 gI/v\)MPﬁktﬁ@‘ﬁ?esence of +

WWWID ¢ THGH Wit g, \mgll%éw-\l.)b mrOMEM 7
with 6% FC$. ATér15 2 Hays incubatipn at 37C in 5% CO2. cells are then

waglalrin PBS Gbadcin 2% fofnaldehyde fotrodgridtoak RT. After washing

-PBS-cells'are-statredwith-6-5%crystal—viotetin-50%-ethanot-(viv)-for
10 min at RT. Scattering activity is determined by microscopic
in 0055511 Cult I
SVt SUpSARtARK gﬁ& fEJtJF GIaNG, ¥ [ﬁﬁ fibroblast
ﬂ@ﬁ dg}sgﬁ%%d a%ov% Was us%éII 20 as source 0 HGFB' e s%b’gt e?o %

grovaly fm@ﬁﬁ%ﬁka@@mnm@mﬁn@ﬁtbﬁhﬁhar%mmﬁ@t@%ﬁmarﬁlﬁwﬁfé@%hﬁfe“‘w%
Sratietingard %MWMQ@M'&AMWJB?&CN&%B%@SWS989) and

were carried out using a 1:20 djlution of HI-F| ure s rnatant
S5 AT DR s B ACToR Pl S

6i]rlnlh d W@lg et al.,
Mﬁﬂ IMdﬁﬁﬁd&SbajﬁESW@ Zﬂ(ISZﬂDGlﬁlsbﬂlﬁbﬂiﬂ(fggp&)l,ﬁ(ﬂydﬂmveml-HGF antibodies

natfa“”ﬂé@z&a &?ﬁzﬁ'a%ﬁn%%?ﬂm% @D gﬁ%@ ?e%bm%@éﬁ;%aﬂabb

COU SO neutralize scattering O

ﬁsﬂméwqum@ iepeyradaping mdiigal anshng EE&M}I}%@W@H&%@%&W@F
{RtR00L SRRV ATA0RE], Theyvarioumehasacte isticHiafdnsh RedRtbiGh these

antibodies determined in ‘the
aroaf@wfaﬁtfg&%%fﬁa@f@gﬁﬁ

8%?%76%%%@&?@%.?%&5@%9%8'°2%

foBskf Bt

+- L2G
as a 1um

ve are summarized in the Table
565 Table 1. Characterization

Block E

KBEe 1

BISpE L EMel By

er o oKlo glcatf 9&%‘% Ctk(la-{ make it likely that it plays a role in

the growth and invasiveness of certain human tumors. One such activity of HGF is as a
powerful mitogen for hepatocytes and other epithelial cells (Rubin ef al., Proc. Natl. Acad.
Sci. USA. 88:415, 1991). Thus, to further prove the neutralizing activity of the anti-HGF
mAbs, the effects of the mAbs on the HGF-induced proliferation of 4MBr-5 monkey
epithelial cells (ATCC) or rat hepatocytes are determined. Hepatocytes are isolated
according to a method described by Garrison and Haynes, J. Biol. Chem. 269:4264, 1985.
Cells are resuspended at 5 x 10° cells/ml in DMEM containing 5% FCS and stimulated with a
predetermined concentration of HGF with various concentration of mAbs. After 2% days
incubation at 37°C in 5% CO,, the level of cell proliferation is determined by the addition of
SH-thymidine for 4 hrs. Cells are harvested using an automated cell harvester and the level
of *H-thymidine incorporated is determined on a scintillation counter. At sufficient

concentrations, mAb L2G7 may largely or completely inhibit HGF-induced proliferation of
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[0057] HGF is a member of the heparin binding growth factor family

including fibroblast 5 growth factor (FGF) and vascular endothelial growth
factor (VEGF). Also, HGF has -40% overall sequence similarity with
pREARBYERPNakamura et at., Nature. 342:440, 1989) and sREFAE2004/026565
similar domain structure with macrophage stimulating protein (MSF, Wang

the o¢lls SwdraAbs (hAMTaod EEBusapaide)stmagiaiyarbibiinebfreaificityTbkse
NS ERLRAEE AN BAMESHIHSIRG ARG BHGE-fbE m%e{aegitﬁaﬁkﬂ%ﬁm&

mADbs to these HGF related proteins (available 10 from R&D systems) is

[9858Y e%&%ﬁ&fi’p@! ar! RindingElRtysimilagtodhe,orefentd&iEa proliferation of

described above. MAb L2G7, mAb L2C7 and mAb_L1H4 will not
rgighiee vy biky tsiinees dsteteinegd RarshetHing tsrgleMathardsd89:59, 1996).
m@mtafﬂimaﬁmGF Oggt@&&-gg&;]mma&bmm_&mm?ﬂm@@mr@mym
tivities .o S.a Qr 10Jogical acfivities that |
AT, S R SR P T S Bt et e S it o
predtaénniivndarotoenorsiod (R0sigdh R ofiFFof HGE sssasoacpomnatidhs ofitagen After 1
rh t other epitheli in. Prog. Natl. Acad "
e 2 T B RO B Bob 1 AR e adition
ahié ptickERhyABnafer affeddtionthadhnbS oistire hioRestad gotsuglass-fiber filters
&Eﬂgfmﬂ%gfeﬁ“émma%@t&@b?@ﬂﬁﬁ%ﬁ%%J%B&Eafc?&aﬁ?e}mmd

are determined. Hepatocytes are isolated 20 according to a metho
WersRsiBEtHg T Bt HRpedhal fb?cﬂ@%%rﬂfz&gri@é@@%mo@@us
@i@éﬁiﬁa%@mﬁmh ﬁaﬁ&bl&ﬁxqﬁksid Rt MILANE ool 'ﬂg&fﬁ@@% 8y 1 Lu cells.

timylat itha pr rmined concentratio HGF wijth various, _ . ..
BRI ARSI P Fo PR TS 405876 FPEGL D sthiion
wéilel @htell jp6|deratidmisdebéinirechby the-fudditiotnoéx3tdsthymidine for
4 brs. Cells are harvested using an automated cell harvester and the level
[R8661 3HECHy mialsverépourddrdted imdetengived st dastin{BasohicoentsyJ. Cell

i ] 7 rgebnor letely inhipit. .

e e S S 700 R DDAt dagprts. e
foreelans OAReFNIARSS! Vo dininbeiiavediapacteemiad detian\gintiibief tumors.

m@@f@@}?&@-aﬂ;ﬁﬁz%f@wmgﬁ@mﬁmwimméttﬂaea@%@mg WeSihrties of HGF is
proliferation of other epithelial cell lines. [0059] For example, the |nh|b|tor)y .
RO SFieS Espadi M&fﬁ@&ﬁ&%@?&%ﬁr&mﬁwﬁ% RgMGPVEC): @)
toblsonastidatef MNTHE (Batdetiddakeldpinem viakvWigthadak8R: 69 113k Smbryo

ells grown in DMEM tajning. 109 S are harvested by treatment .
R e e T S S S el v
mﬂs@qﬂﬁﬁss(éﬁnrnﬁaéem EI\Haﬂn@h &5 piddéteaminatiesonsentatiorb¢Geuigined both
ith4f FHGEREE AT IANSRRRERAEgHoNS of mAD. After 1

[0061] The HUVEC proliferation assay is performed as described with a modification
(Conn et al., Proc. Natl. Acad. Sci. USA 87:1323, 1990). HUVEC cells obtained from
Clonetics are grown in Endothelial Growth Medium (EBM-2) containing 10% FCS plus
endothelial cell growth supplements provided by Clonetics. Preferably cells from passages 4
to 7 are used in this study. The cells are resuspended to be 10° cells/ml in medium-199
containing antibiotics, 10 mM HEPES and 10% FCS (assay medium). HUVEC cells (50
pl/well) are added to microtiter wells containing a suitable concentration of HGF with various
concentrations of anti~-HGF mAbs for 1 hr at 37°C. After cells are incubated for 72 hr at
37°C in 5% CO,, the level of cell proliferation is determined by incorporation of *H-
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- EhRRS 2admik A A

day incubation at 37C in 5% CO02, the level of cell proliferation is

determined by the addition of I .Ci of 3H-thymidine for an additional 24 hr.
Cells are harvested onto glass-fiber filters 10 using an automated cell
h#¥Qe8ter 8i§tlthe level of 3H-thyinidine incorporated is deternfFESY4026565
scintillation counter. Fi%ﬁg shows that the addition of 100-fold higher molar

thymiding &ighiss L oG Hinient serpratEl MhiBt e hroféranle Fecomplely

iahiMy Bz iealised paRaekati st eeTaV BG-faltimaial piv et miB4enay at least
HGF showed complete inhibition, while control IgG showed no inhibition

R B SR8k cess. 15 [00601 HGF is also reported to be a

otent apgiogenesis factor (Bussoling.et al., I. Cell Bio]. 119:629, 1992;

T PR ol A LB SR SR haa-now
doloriatioricailTaudstyod e SHEIEE s [E0 e/ 0 O g lessBndial g theigrewth ke
tumors.. Therefare, the abili akFE inhibi .
A ol 2618 U B AR el B P B BB rettermined t

Haumsaboptised lameviddiidh artelis ¢prosEaions e i e46rhiarioh fof MTT solution

EHY R 224440 %X@EQQQI!%@E QA6 PG VEFS6IS AR EHNIBE RIARMEm /well is

chorioallantoic membrane M). Since HGF has been shown to o
AT 618 GRS PP LA BE6L migoprops)
thersrassaysiENDE resterneshpth Thdbe RERERRCE-@PEnse is calculated

TR AR P OB 257 Tl AL PP A A Ot R ested
@T1-308) 408 ckitd\CEG Jcel§bhHiairi€dinom ti@lorvetics2afd dpoviar axcess of L2G7
heli : - ) |
en (()lt%g #gf tc)(:%égl?lgrtglv%? %ﬁ%&%&Wﬁ%g&gﬁgﬁéﬁpﬁferably
f insthi )
[?%%%; rc;%% %?%gtggﬁfgt&@e%&%ﬁl ﬁsc%grfgdtgﬁ? Mwi@ gs%&%r%g atsumura, et al.,

esusp 5 cells/ml in medium-199 containing antibiotics, 10

TipEPE S 8ndH 0802006 K ia s 4f mediliathal V8 Eelis2 (50 3 HFT AT

@BRdethonsEeLiien Wells GORRINI Nt A RIR CRBERAalR ARG vith 10%

with various concentrations of anti-HGF mAbs for 1 hr at 37C. After cells

EpS mrdumdeibefin! pollgray B AerpiosyrE 05 1aies iR erdrtaiBidncieri SR
Riteisnieydoydriagnotatomod B3tk bhi00hd 1 Z3A0 for 30 min, and the cells are

PCT/US2004/92 5, thymidine for 4 hrs. At jicient concentration .
R R A R A e St ofan-
EHEPHMAPE CT alrforbiion 20 alnetdd kiien ayiabseerst apartiaiyvinh(bix)
Rigliipeation. [RAGZARr AN BAINERLLAGH REANRLANIO BARGely innibi
determined by the well-known 5 colorimetric MTT assa e HUp\/EC}é

K drisdnerdondotheliydrb e fomstinsendnmbe L2C7 and l)leE may at least partially
inhibit it.

[0064] The chick embryo chorioallantoic membrane (CAM) assay is performed essentially
as described (Kim et al, Nature 362:841, 1992). Three-day old chicken embryos are removed
from their shells and grown in petri dishes in 5% CO, at 37°C. Seven days later, dried '
methylcellulose discs containing HGF with various concentrations of anti-HGF mAbs are
layered onto the CAM. The methylcellulose discs are prepared by mixing 5 ul of 1.5%
methylcellulose in PBS with 5 pl of HGF preincubated with mAbs. Three days later the
development of blood vessels around methylcellulose discs are examined. At sufficient
concentrations, mAb L2G7 will largely or completely inhibit such blood vessel formatior‘t,
and mAbs L2C7 and L1H4 may at least partially inhibit it.
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medium for 24 In, and then incubated with 100 Al of of 50 ng/ml of HGF
(predetermined to be a suboptimal amount) with various concentrations of
mAb L2G7 for 72 hr. MTT solution (5 mg/ml) is added to each well (20
UG ¢7 &) for 4 hr. Then 100 Al medium /well is removétfﬁﬁ@%ﬂ%@%ﬁ“
with 100 i/well of acidified isopropyl alcohol (0.04N HC1 in iso rop

9PEShIatiST e Hlsadenrrisd temeﬁl%eat&mﬂaﬁ%’&h&ﬁm?ﬁ@% o-7. Clin.

Jmepnee ﬁ@d@ul@teﬂh@%ﬁﬁﬂﬁm&h@&pﬁﬂﬁ ntiboids tbﬁﬁtﬁﬂx@@ﬂ§ acfXBy is
untreated Cells]f OD of GFt ted c s OD of Un.tr?? té“s

Brnr_lpgt\_x[ra :gtﬁg% 3. fumogr. mes are e Suy é v to

LR mo ar excess o1 t2s
blacksHLF pndl;imhfmt@ﬁi-th&t}m@% it isihonse 3G 0068]alherine growth

t%%togttf %Qﬁtﬁe%a iR Cgtéséﬂc ﬂtﬁé&%ﬁ&tyaaﬁaﬂase tzgﬁ%tt% Tmes

umunol 8, 2001; Xin et al.,”Am. J

RO IHEVES H@E)ﬁéil@%%ﬁﬁ@%kﬁ% mlar@ageevﬁepm @ﬁﬁ@hc&@@ Wang et
cﬂ‘efj'@gﬁ $1pp'esaanERd Yo 1%3&cﬁ§%§ﬂﬁn@@%@%@é@ﬁlkﬁfw1 18 glioma,

lements. Plates are coated with Matrigel (BD Biosciences) according

HraRRSEGIRIEMARIIRE strareniarad Mt Shideroibarginoma cells, all
£0aded 853 thd AG cellstmtésdek hasal dﬂeﬁﬁmwliﬁel’tk%cﬁmﬁb\&fb@ﬂ@f anti-HGF
concentrations.of anti 20 HGF m,%_lta: Ty e for %@IS evaI?ted undeﬁ d
T S B SPRAT) HAd HBEER Al 4 ARISERP I EE R AR
smﬁlmﬂ.tﬂ(ﬂ%mﬂdm}gbéﬁ wmmqumwbn%@tmmmmmnn@ey or

{ I

SO RO et AR e R Cl b, and s
Ip%fﬁfbandeﬂléi%mawe%mte&wnb@a mﬂﬁe@fmnNature 362:841, 1992).
Three-day old chicken embryos are removed from their shells and grown
iP0p6lri diehewinpiadooe HEE 6 Seveicadyartaradaiaty Hetroll calnumise plates

£i§9§1@@ etﬁmwet%thym%mtm@ng@émw&mﬁ&mrﬁ °Cin 5%
ayered onto the CAM. The methylcellulpse discs arelé) é)ared gémlxm

1 B B, ViAROA TSN BToS @] RS RIRHS SKIUBH flesi Brwfitflls are then
ﬁbﬁbaeakme drysgatestiFGE0-daripneToiblaphvesselsanming: 20 hr. As

ST o N Bk R LA b UORer S PRBRL aineond of

tli’mﬁtbalbﬂtﬁbﬁ Adeeels b4l hpaylidtteast q:laldtﬂéll;mmlad:)ﬁymnﬂtﬁ'wﬁtlon of *H-thymidine

| f’é?grﬁ]cr)ltg %n?gr@-(r)/\%\l BC %%10 and 6[‘33%0 QA:O %Iln n\?égst fg(éwmg H.

BOdAndnped apnrydastithprelifirHor ofiipbidd 1o ¢9H.$bwltmh wetivieyaletely abolished
tﬁr"ﬁ’&&%ﬁh%‘f@é@ﬁ’ Snfiikkly POLHBPEY Rl wWRGesl ines arssa@yined for

eir ability to
[0067] In all the assays described above, each anti-HGF antibody will neutralize or inhibit

activity when used alone without other antagonists of HGF, i.e., as a single agent, but
additive or synergistic effects may be achieved by administering the antibody in conjunction

with other anti-HGF antibodies or other active agents.
4. Ability of anti-HGF mAbs to Inhibit Tumor Growth In Vivo

[0068] The ability of the anti~HGF antibodies to inhibit human tumor growth is
demonstrated in xenograft models in immunodeficient mice or other rodents such as rat.
Tlustrative but not limiting examples of immunodeficient sirains of mice that can be used are
nude mice such as CD-1 nude, Nu/Nu, Balb/c nude, NIH-IIT (NIH-bg-nu-xid BR); scid mice
such as Fox Chase SCID (C.B-17 SCID), Fox Chase outbred SCID and SCID Beige; mice
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secrete HGF and proliferate in response to HGF since HGF may be an
autocrine growth 5 factor for some of these cells, These cell lines include

a panel of human tumor cell lines known to express HGF and cMet

(180 EHSHBEIP et al., Cancer Res. 57:5391, 1997; Wang et alPCJl/08004/026565
Biol. 153:1023, 2001) Specific cell lines to be tested include U-118

dghisiamt IHRAYG PB2BIBrPE AR U IS FRETBasRIR 8F SaaHed Qubas described

ROSRERARGAEE 0N I%pﬂwvmlﬁbIwﬁi&msth@cﬁ«fﬁ%e@maﬁuy%ference)
tumor cell lines are |dent|f|ed l@g@)f anti-HGF. 10 mAbs on the

EXra1R FERRS Selhehove {5 PR%’IE RS AfTSSted dhE RSt Bgale

igimilasdefitioss deseripadcahdeanit stiiciknbiD neehtiations cnvAth tAEEy 5x10°
| largel let h|bt HGF-indu roliferation o m r all

o B o SR e S G RS e e B S O B, e

nnmtatqcmﬁmémmdop@m Bppreraiaip kmounsad HOTLiTE Gaod ceﬂsdrmAbs

(%?‘Fj IR, 28: WelIH G atig PIatess ﬂéﬁ&ég&%ﬂﬁs@@ﬁ/}“@'l)m@%,ik%r three
EM’plus 5% FCS. After Z4 h¥ incubation at 37C in 5% CO2, cells are

tigpesimse viagk PRSI Rius et iilefomg eb DMEMASTesar ©epation of the

SHRRiRAY Baked Wiss L0 el gt d {aticaty 2R 84 haldntb e i daiizvh o
another 20 hr. As controls, c g%f grrown in DMEM alone or DMEM plus

dimspsiens [gnethdp) dad YAt W?ﬁgqhm’gmmsamwg to V=ab"/2

dabliferasien areeaiarminedlby ée SHidr alinamtaid- thtmitdine e’é@H@feéﬁh&n’c group
It.of such an e arrle oMt In triplicates.is sho
R B B e R R SRR S itommed
usiag, mgnrﬂe@ytasbdhm elh byadtivionl diis 2Eramtiio dgnibustrasidmottibe antibody
ﬂ@gﬁ@&%&&l‘i&%&lﬁ plt QR&W{ [3Q5 Yllj datigl & hevmdA¥r &%§Crﬂ%%ﬁ"@&vo% the antibody

each anti-HGF an body will neutralize or inhibit activity when used alone
AR beresaseh b areplon of dhe surkivahgfdhsgaine uiins cagelipmsTsent of
tBYRegistis rifgcts may be achieved by administering the antibody in
conjunction with other anti-HGF antibodies or other active agents. 4.

{edm'bw of amdtabonAhgited KabinTid mf&‘dwﬁgﬂ&x}im{@@ @R J88 in separate

R T T —

tmdemdlsu é‘k‘c&rﬁdtaﬁibdd@&ﬁm o andiblinsitthopekampldkotind reduced-

i s AR S A R e
andcaaleorioR Gt %ﬁ@?@%ela? BHUbyreschase BugheaesCyrlbinkibit
BEigRoIPad W83 J0BR( L84E09 RioT (W58Q04/8 2830 HaRNEIeNR09; or

RAG enzyme; as well as nude rats. Experiments are carried qut as
Selgrivs gren completely inhibit tumor growth after some period of time or cause tumor

l:?'

regression or disappearance. This inhibition will take place for at least tumor cell line such
as U118 in at least one mouse strain such as NIH TIT Beige/Nude, but preferably will occur
for 2, 3, several, many, or even essentially all HGF-expressing tumor cell lines of a particular
(e.g., glioma) or any type, when tested in one or more immunodeficient mouse strains that do
not generate a neutralizing antibody response against the injected antibody. Treatment with
some preferred antibodies in one or more of the xenograft models leads to the indefinite
survival of 50%, 75%, 90% or even essentially all mice, who would otherwise die or need to

be sacrificed because of growth of their tumor.

[0070] For example, such an experiment was performed with U-118 glioblastoma cells,

grown in DMEM medium with FCS and harvested in HBSS. Female NIH III Beige/Nude
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previously (Kim et al., Nature 362:841, 1992, which is incorporated herein

by reference). Human tumor cells grown in complete DMEM medium are
harvested in HBSS. Female immunodeficient, e.g., athymic nude mice

(AYO ZAS HIBP%re injected s.c. with typically 5x106 5 cells in 0.PGHIER004/026565
HBSS in the dorsal areas. When the fumor size reaches 50-100 mm3, the

mifeéafvrnipbare dnigeisty-antitplopiisid A sUEBBIIa thr desralameps.
Wgéﬁr@!emﬁk&t : _&%@@ﬁ%ﬁa@w@ﬁ%@?déa& gm@@;%dfﬁ@ Ble 2 groups of 6
administered i.p. once, twice or three times per week in.a volume of, e.qg.
TR FETOPE QU BO R LA N BTG AP L e roch) ar
ghwiip Swes are«dit@r avoadiy pioalyntlyiTernonseds hyerdeasuiirg invity@ ek as
imensions [length (a) and.width (b)]. Tumor volume. is calculated . .
SRR A BT S atlalt BEL IR SO E B g i 12
showsgbaicfentiventvatich2tsatmepletslydphited east Zrowthmore often
between 5 and 10, e.g., 7. Statistical analysis maybe performed using,
[80g1] Stuilents tuwst. imaiéviﬁan&upﬂri@iqnﬁsaé&p@ﬁw@ﬁﬂ ‘_aéthwihmmiﬁHﬁBfam@ody
a3 Bty PROIBS SIHBATE U A SABHIYARES I CEHMR QLIRS {UMRY (5.

Is. The effect of the antibody 15 may also be measured by prolongation

fhporraraeit REFBT thé (Rrepigrandrubi iilisdvaek Bparecrnedesl iy Rargsponsive, as

dQ0E8LMsviauscimeeell linesiknavaitlq cecsste 999 espeRdi®:HEbs e
_ﬁd in separate experiments, for exambple U118 h%%n, Iiobé stoma
Hahg

us

AR AR P IS RINGA RS DAY RIRGFERCBTE & growth than
citiesingentmlons utheasaumany-ikedtidveeshsyacr 2i6tion audringeplgifyhibit growth, e.g.
antihodies.and the L2G7 antibady. and its chimeric and humanized-form '
s el R b e SR
aatjeodywillyalibibe grovithstsi ed imorendyiatiierawitRS90atiihqdysuibigs 1@l growth
o2 OB Ui BT HCR A L1 A P F ISR R BV CYER LA RRIR BN Billibition

tumor growth after some period of time or cause tumor regression or
AP PERTRTREESSTINR O HISBrAAIC ERE e Yor at least tumor cell line
such 25 as U118 in at least one mouse strain such as NIH 11l Beige/Nude,

[BRT 3 rerbrhone frottishtion basesadsssrivrdiytbaeiuenr e i thinpiryegity preferred
i expreshifg timeneatinrg aiA nalsielasdiRcat Gloraabe rrady Rifut

hen tested in ane or.more immupodeficient mouse strains that do not
R S AT R YRGS PR T (o S AR B, clement
shfeatiment, fithirsomeprefef thd iantiitodi esnhomedwitioaeyofttise. xenograft
models leads to the indefinite 30 survival of 50%, 75%, 90% or even
{é&%ﬁntiallypjbﬁdm@nﬂmmg kho thedeniisppliatimaegdd erdderaeiificeporated by
r?ﬁ?&%é%%%@ﬁoé%‘cﬁ e 'z{lflﬂmffsggqg B EOREXAIPS i?lég‘ghqﬂdividual publication,

experiment was performed with U-118 glioblastoma cells, grown in

Bt R RetrBhRRitReHorsas anssilieats aud indrg dugtlyinsiieatadity pe incorporated

BIIE/NUL®, its entirety for all purposes.
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24 WO 20051107800 PCT/US20041026565 mice (4-6 wks old) are

injected s.c. With 106 cells in 0.2 ml of HBSS in the dorsal areas. When =~ MCSLLP
the tumor size reaches -50 mmg3, the mice are grouped randomly into 2

groups of 6 mice each, and 200 g of the L2G7 mAb (treatment group) or

of PBS (control group) are given i..p. twice a week in a volume of 0.1 ml.
TombiNizes are determined twice a week as 5 described above. At the

end of the experiment, the tumors are excised and weighed. Fig. 12

shows that treatment with L2G7 completely inhibited tumor growth. [0071]
Similar tymoninfiditioan&ikpdsifmeds dhet perttsranddnithatireahtitG F

i drinistered.in.c nati r i
B P e e the
tehioretypeidexpacted to be responsive, as 10 described by Ashkenize et
al., J. Clin. Invest. 104:155, 1999. The combination of the antibody and
chemotherapeutic drug may produce a greater inhibition of \tumor growth
tRan eithes aybhaaenThelifbds laypecadditive or synergistic, and
strongly inhibit growth, e.g. by 80% or 90% or more, or even cause tumor
regression or disappearance. The anti-HGF antibody may also be
atiministere anin e shbatidRigh ahbawapdasdagainst another growth 15
or angiogenic factor, for example anti-VEGF, and additive or synergistic
growth inhibition and/or tumor regression or plisap%pearance is expected.
[Go72] AirorigPtRBSivantiorhitis HubHdusdineaf it deerdfdedtoptrgast 50%.
presently preferred embodiments, it should be understood that various
modifications can be made without departing fom the invention. Unless
otherwisdhapparent fﬂarﬁltﬁéf@é?hésamwé% St SeRFiERiBB Aimeptin-Darby
featiire RIcspeelRf the invention can be used with any other. [0073] All
publications, patents and patent applications cited are herein incorporated
by reference in their entirety for all purposes to the same extent as if each
individualeuhligatieR].RAtER{IE0H RAIBRLapEICAinR Mas shesiHical apiJ VEC
individually indicated to be incorporated by reference in its entirety for all
p‘f:F‘rB%ses. 25 25 MCSLLP CLAIMS: A monoclonal antibody (mAb) that
binds and neutralizes human Hepatocyte Growth Factor (HGF) as a

single agent, wherein said mAb is, . . . . .
7.g ~(E”he mADb of claim 1 whli)cil inhibits HGF-induced angiogenesis.

8. The mADb of claim 1 which neutralizes the ability of HGF: (a) to bind to its
cMet receptor; (b) to cause the scattering of cell lines such as Madin-Darby canine
kidney cells; (¢) to stimulate proliferation of cells including hepatocytes, 4MBr-5

monkey epithelial cells, and human tumor cells; and (d) to stimulate angiogenesis.

9. The mADb of claim 1 which inhibits growth of a human tumor xenograft in a

mouse.

10.  The mAb of claim 9 which completely inhibits growth of a human tumor

xenograft in a mouse.

11.  The mAb of claim 1 which is a Fab or F(ab’), fragment or single-chain
26



chimeric or humanized. 2. The mAb of claim 1 which is chimeric. 3. The

mADb of claim 1 which is humanized. 4. The mAb of claim 1 which inhibits MCSLLP
binding of HGF to cMet by at least 50%. 5. The mAb of claim | which

inhibits HGF-induced scattering of Madin-Darby canine kidney cells. 6.

The mADb of claim | which inhibits HGF-induced proliferation of HUVEC

céi&IPPHFhe mAb of claim | which inhibits HGF-induced angiogenesis. 8.

The mADb of claim 1 which neutralizes the ability of HGF: (a) to bind to its

tre or (b) to aus ll% catteri gof cell lines such as

iDL EARE: Ry SRS ST b EHE TG e mgea ity
in@fmﬂiugsha;oétm:y’tes 4MBr-5 monkey epithelial cells, and human tumor
cells; and (d) to stimulate angiogenesis. 9. The mAb of claim | which
inhibits growth of a human tumor xenograft in a mouse. 10. The mAb of
clb3m 9 th:im@mﬁtetylyrh@biﬁﬁg gmmthmfo@rhpmemwmﬂixgm@g{@ﬂf Wigh the

b of g@ hlsaF Fé ent or
|ng e- cahaln 5}' é r/rI1Ltl|l ody “T27 e AR ?pﬁ)é%rrﬁ%é?uch
specifically binds HGF W|th a bindlng affinity of at least 108 M 13, The
b of gn recedln claim tha etesf d|n to
%7 ar%godm procfuced%y K‘?@?ﬁw ceé)éll%% bI9 A%Fﬁ)gi VQ‘%&H L2G7
cmmmmwmwmzwmemmmmmmmmw (rIABLY, herein L2G7
is produced by hybridoma ATCC Accession Number PTA-5162. 15, A

genetically engineered mAb that binds to and neutralizes human HGF as
alksingle AgemitivhBreim ghes gedatiddiiyhengindetechadtipotiylizes human

h -like ' e I ine from a mouse ntlb
O A G RFRIN IR MR R SRR T
Bhosiaorlireouitibpidyzes blavd yemgirgsiadeliiom a mouse antibody in which

specific amino acids in the mouse antibody that may contribute to B-cell or

T-cell epitopes have been replaced.

16. A hybridoma producing an antibody that as a single agent binds and
neutralizes human hepatocyte growth factor, which hybridoma is deposited as
ATCC Accession Number PTA-5162.

17. A cell line producing a mAb of cléim 1.
18. A pharmaceutical composition comprising a mAb of claim 14.

19. A pharmaceutical composition comprising a monoclonal antibody (mAb) that
binds and neutralizes human Hepatocyte Growth Factor (HGF) as a single agent,
wherein said mAb is chimeric, humanized or human, and the antibody is formulated

at a concentration of 1-100 mg/ml in a physiologically acceptable carrier.

20.  Use of a monoclonal antibody (mAb) that binds and neutralizes human

Hepatocyte Growth Factor (HGF) as a single agent in the manufacture of a
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16. A hybridoma producing an antibody that as a single agent binds and

neutralizes human hepatocyte growth factor, which hybridoma is MCSLLP
deposited as ATCC Accession Number PTA-5162. 17. A cell line

producing a mAb of claim 1. 18. A pharmaceutical compaosition comprising

amAb of claim 14. 19. A pharmaceutical composition comprising a

riBFOERREH I MHEH AN AR Hint S ARth raldrab sstilrmaer ielasigsd or
Grewin Ractend Hsifboas & SnaiRReeni: MRS MM i3 ehinett in a

humanized or human, and the antibody is formulated at a concentration

oPAYTePEIGANY iACS IV RIBIGYIAEN dbEepEsktaBaRber. 20. Use of a
monoclonal antibody (mAb) that binds and neutralizes human Hepatocyte

Growth Eactor (HGF).as g single agent in the manufacture of a 27
I\/?(?SLLIE]%&%‘? rﬁgﬁﬁ&ot%qé‘imghfadfi&éﬁﬁﬁ?,l%\;%‘é?éiﬁ%%a%Ab is

chimeric, humanized or human, and the antibody is formulated at a

tion of 1-100 mg/mi in a_physiolqgically acceptable carrier in th
e can DS R Lot AP 30\RAH G GRF et ERBBIAEiohris mAD.

22. The use of claim 20 wherein said mAb is a chimeric or humanized

7 b. 23. The pharmaceutical compositian or use of claims 19 .
(355, W AR A EoBRES PTG oA SF AR €l A heren the
amtiodyrppetiscied bind&hg6 HEEasslothelLAth2 aRTAGLEZ0 B8 ed by ATCC

Accession Number PTA-5162.

28





