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MONOCLONALANTI BODI ES TO HEPATOCYTE GROWMH FACTOR

CROSS- REFERENCES TO RELATED APPLI CATI ONS [ 0001] This
wa@p@siiombé on i s a continuation-in-part of U S. PEBUSIING026565

Application No. 10/825,060 filed April 15, 2004, which

clainms the benefit of the provisional application US

Pat ent Application No. 60/464,061 filed April 18,

2003, both of which are incorporated by reference in

MAROHONAGEY R ODIE TP TOCY IR FROWTH FACTOR

generally to the conbination of nonocl onal antl body
(mAb) and reconbi nant DNA t echnol ogi es for devel opi ng

to t LebL?Q%Sjﬁ%ﬁﬁgﬁEﬁﬁt’@cf@%f%ﬁb LR AT

[000%@ z{;ﬁ%&ﬁtﬁiﬂ i2 @ cogfiatatien e p&it oWVUIS. Faedn® App BESHHERMIND/825,060
THE | NVENTI ON [ 0003] Hunman Hepatocyte Growth Factor

filed(Agait)1 5 30Q4, nikieh glaimastthe henefih of e pavreipnal applicatioptlyBatent
Appﬁga?%ﬂﬁ\g% g%qgi‘?ygg gﬁg%’ Kg'hl fSeliZb Wt o \Bfiich gleerr;%l?&g\gﬁtédobsy reference

d enesi s an enes

in thais eMdety 8 all parg@sesm h and scatterl ng of various cell
types (Bussolino et al, J. Cell. Biol. 119: 629, 1992;

Zarnegar and M chal opoulos, J. Cell. Biol. 129:1177,
1995; Matsunoto et al, G ba. Found. Synp. 212:198,
1997; Birchneier arRllEme@]ﬁﬁ‘HE INVIENTHONe! | . Bi ol .
404, '1998;, Xin atho]. 158:1111
lOOOgboif)he pmsntamé%lppafﬂates seRert odhE Gpiapticn o wamdlonalantivody
t Ki
(A R N 1L A e
partlcuignly dbr erganeple,do ithet yrodiiction offionoelohall aatlb‘ﬁdlns:thabbusd @I
%ﬁ S re)fct g%tr Ca Y t have been shown to be’invol ved
neutrahize Hep#neyte oW Faiiasi on and metastasis of tunors
(Jeffers et al, J . Mdl. Med. 74:505, 1996; Conoglio
and Trusolino, J . din. Invest. 109:857, 2002).

HGF/ cMet are c sed, on
vari ous human E%J?XE‘WWI n?ﬁ{%lﬁg W&T‘i derl ved
[000131’< O MunH epa@d o9t Gfdeth Pattos (HHBRLH a thildAgi¢tionu dklerodimeric

nultlmgle nyel oma and thyroid tissue (Prat et al,

poly]pﬁp(ude produsertby meserphymaheplls. HGR has beenghowayie shmutate angio genesm
mor;%l‘og%?esg:]agxg %}ot%@%&@ﬁg%&é@ﬁ thé?ﬁ'?ow]ch g{ﬁg %%'tt%%nﬁ%%mo'}@ cell types
(Busg(ﬁlﬁﬁ))et aHGF Gatlt Bidls118n 62911002 j TwefidiangnéMielialogeudss, J. Cell. Biol.
129: b8, 196 $dissumot sy fA C?ég%ﬁéﬁ 994&’&5? hgﬁ‘%wﬁmﬁ@m pnd
Ghex%gcgg f1ds dé%l%ltl?l-oggloélgtlo%%sgé% e cgf%irn g '\MtholBl%ﬁ.% 1 1331, 56(91) The
pleioBiopic. ac@hmm; oPHGIMat2 media2@thjoufghiits 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 et 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 al., Int. J.
Cancer 49:323, 1991; Chan et al., Oncogene 2:593, 1988; Weidner et al., Am. J. Respir. Cell.

Mol. Biol. 8:229, 1993;'Dérksen et al., Blood 99:1405, 2002). HGF acts as an autocrine
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these tunors. [0004] HGF is a 102 kDa protein with
sequence and structural simlarity to plasm nogen and

wetdsnommeynes of bl ood coagul ati on (Nakarrura BCT/EB2004/026565
Nat ure 342: 440, 1989; Weidner et al, . Respir.

(Ron%ezaz PRE- N%d N ad853285 41098318 (goo\éﬁé{@uﬁt al.. Capser Res.

Pncor’porated hefein by referente
57:58%1 S?Qf!)fwﬁlpaménﬁs gﬂ)vﬂﬁ&‘acam ((Yocidudras pf.eAmy: $Respir. Cell. Mol. Biol.

pre whi ch under s intracel ar cleava
5228 o S it B H0E ZaaeLﬁhema@zﬁa?ﬁa?i@?)&) for
theseatlg.ly cature 342:440, 1989; Rosen et al, J. Cell. Biol.
1783, 1994). Upon extracel | ul ar secretl on, proHGF

C| ed t | d.the_biol ct
10003 < S Fi e VPt e 1 et el Saudopfasginogen
and %&%X&e?@%b@d Ng [Hltlblét@i’g@ﬁﬂiﬁ 3t @Zt I@Ature'ﬁtzuﬂ‘@ %892 )We1dner et

al., Ainel. RespinrCdll. dbolt BlorisB 229 1p83i edchagf ‘(/B@h kiDaacwplomted herein by

rofordgl (b HAOR RO S GBS A 7P AIF QIR @FfegrsoF (PreproBG)

whichQR&igBss 1%%céll%§dr duagades ah lia@&cuaa Cbntg@écmﬁ ﬁfrhn@roHGF)
prot ease-|i ke domain, which | acks J|orot eol

(Nakagwiaéttaf., N@tll@@ﬁ%@@xﬂ%ﬂ?%@ﬂréé% edlliBio r1@8e16186;1994) Upon

exir g st R onRR s Rad R B bl g GBI R}tk

heter@tinMric Molecie @bmp@bﬁrﬁf ad @Ssubvdif and Qgﬁli’dmt (NFkas@d &dls Nature
utative Nglycosylation sites, t he -subunit and

342: $4dp A 989iNgldins eftaain Pdr1k4823 189% Jéle@éwbu%@emau@ 440 residues

(69 lﬁjlanr\gitﬁ glﬁo%ﬁgt on§l %&Qtn@%{)f t?lé :I:\Ztegx%&arh% n ?lgm:!xgjf sz fo%u‘ kringle

dom4ikel Fhel@-s@buvit dmlnfuﬂmm@eméuésqm ﬂtBra)wnchhﬁLal degihe protease—like
pr ot eogl ycans (HSPG,. which are Iﬁéem on, t h cel |
dom@lafwhlé %f#ap&t%qlaté‘e@qtmtar qlﬁawg%& F s recuiged £ receptor

actlv%&? %gpﬁotggpg&?gépﬁédlggﬁf@‘ﬂn&m gztal }Procéﬁl aBi REE(P ?@8 LFSS?A

89:11577 | 99NKDkker qpuzby BiBiole ﬁ]hanp%ﬁislﬁgrﬁ HR92)\- H@Hrcmmnsm gutative N-

eiyeasylafionsh | bR AOHG 08 SRS (AP TSt hene Bridipgell speeifi
bmdﬁl?%ﬁ@é 2GRSLARRIL) o’k a 11 & hbTYM) BRiueditethethb et k&gH0R and a low

oteln | S required for the mtogenlc response
affm(ty\é](d Freli0” eM) hindingrmite Sor IRpepn sulfate ptotedﬁbycanBMPGB vaieh are

prosqid PR AT AR TR AP RN A a3 T O's01, 1991;

Baxdéﬁl% al SpisbRchi. #:109) 19%; GakateRemn, 7282198 Reha., 3899457, 1997).

Postul ated roles for the HSPG HGF interaction includé
NK2t(apraseinancanpassingfthe-Rtershioayand fist twa kringle dowaing af the a-subunit)

is su Cb‘?% &}ﬁ)&%ﬂn%g)l c'ﬂ%gtnafg@&ﬁat ! ct& filgﬁatl ﬁca&% foal’lng)ti]l'ty, however the
full I%H\prcﬁgiﬁ idRBiked 42989 mith 9GS TespdiRt (WeidheredIg A0S . Riagpir. Cell.

asS |V protein tyrosine kinase receptor famly. The
Mol. fB}pl 8:229, 1993). HSPG binds to HGF by 1nteract1ng with the N terminus of HGF
(Aoyama, et al., Biochem. 36:10286, 1997; Sakata, et al., 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., J. Biol. Chem. 270:16871, 1995).

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

length cMet gene was cloned and identified as the cMet proto-oncogene (Cooper et al.,
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l ength cMet gene was cloned and identified as the cMet
pr ot o- oncogene (Cooper et al,Nature 311:29, 1984; Park
we@ooal1p78By oc. Natl. Acad. Sci. USA 84: 6379, 19BTI/USIN€026565

cMet receptor is initially synthesized as a single
i s i f /
Natef §} fioP 91%2 P%Ii{ {),%8{%41@ %%gg S5 SR, 627% 41§kg§] Firfle cMet
receﬁt@ﬁﬁ 1n1@atly dﬁnheseztedaib a shisfleicteirg Partls g8 ate@poscizsog pl70MED

3 9 I
Figed) (Pl Pion. it Aopaossi: DR UL10r FO87 ricudang pigtl Digture
339: #]f 18891 GloRddnd e@EPtGﬁ%oﬁaﬁ&@'hB% qbgavieddiiiie? oA J. Biotechnol.

et’er odi neri c ture rote|n(1385 am no
37:16%2, 199%). Upnsisthenglyodsyldtionsibe nomelassmmmwﬂyt(qaﬂg icthawed into a

1- 307 h 45 k [ 3-subunit...Th
heterogEE oL RSB REE R 6 P i R G Bon 51 {uePe o
subuhit (FlsQRA 1130?)"%%5 h 29 xDh BORGImiBeYRs @&tof{ihgtﬁi%rt?l%me kinase domain

approaches have been investigated to obtain an
of tha Pt sbomit st involved mcignal oensduetiodcH/ cMet i nt er acti on:
truncated HGF proteins such as NKI (N termnal domain

0008] USekéhndii@red0Bftirbaches hlekRen atvedtigatelt toBib@in a@ﬁtﬁgomstlc
[ 16 f7145 1593§ﬁrNEIL<ZES(N term nal dgomal n plus Kri

n
molagaivet e HIGHRMet intehesfiost iregente Bl GR peoiaass ies Nikb g4 jerminal

domBRpL it ST 17 oERL . B Mot Ol ZosinAs AR gz o

term{r20d@IBain\sd 8irigte dAiBSINS 1 a0, Ehﬁﬂalﬂ98018ﬁc&1254 1382, 1991) and
Uni versity, 1998) and anti - HGF mAb (Cao et al
NKAGH ermpmehfiomaeiplis SGAr lglsngﬂadsma@@diubw% hChacer Res. 06737, 2000),

o SORPRALTLRASAE1R i S4P08R s ATy

HGF mAb@(@:lio eftul}, Ph&vNaﬂeAm(B BoinkyStio9$ad43, paot,ivalich is incorporated
agoni stic activities in vitro (Coce et al, J . Biol.
hercigshrFel fepenpe} 3110, 1996; Schwall et al, J . Cell Biol.
133: 709, 1996), rather than purely ant agoni st ‘
[000ZCt INK & aekNKS cdesompele chbctivel ewithtthe/hindimgaf #GRlo its receptor, but

Res., 60: 673 2 nonst r.at that NK4_c
have AP SO BANE RIS O THTO G DG BR (EICG 2ol ngios. Cliem.
271: I‘?ltl@si@‘)‘ﬂ ScRlvalllef dNg, CMDB161UTBBV709L@9%@M&H% PRSP antagonist
nmodel by conti nuous i nfusi on of e fact that NK4

activitiag ats deamdm MNerearesdtiydfthaetads Conaco Reptogi a7 34, MOs demonstrated

tat iAot il PERLEsh TS QAR ERLERE ofmrie une

tumdr qsnc B 2 PRieaRGIke n@ﬁ@ﬁ{) eshtimoNhfusidico KA O arﬁs £k that NK4 had to
using antibodies will benefit fromtheir favorable

admipisiaredheaitiniensli & ehfeinarartia) esy i nhiition §priamary Hynors indicates a
potefiity bl SRS AR Dy DM et By BoftRlends s,

the abbﬂoﬁ@l{ 6f ismg ARDBicy Sl badeft ot dgarthedrbisle phidmacdlinetics and the
nonocl onal anti bodi es (mAbs).. One mAb, 5D5, exhibited
possibility e obtstrargmantibories Het mu@fyhligherm@,@\y but induced a

proliferative response of cMetexpressing
[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 et
al., J. Cell Sci. 111:237, 1998, also reported such agonistic activities of anti-cMet mAbs.
Zaccolo et al., Eur. J. Immunol 27:618, 1997, used phage display methods do develop human
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BAF-3 cells, presumably due to dinerization of the
menbrane receptors. Prat et al, J . Cell Sci. 111:237,
wa288/10mb&o reported such agonistic act i Vi ti esPOI/US2004/026565
anti-cMet mAbs. Zaccolo et al., Eur. J. Inmmno
0
A Wand ool TAEK el hagments had
no effiovvh thef autitvity of HES whémbsetlrakgee Wherhae Gfdh@ﬁﬂtehumalm HGF Fab

fragragits AR A MR ARG e YD Ao iR FHERPT et 1 acually
enhaﬂ&ﬁ'tﬁ??éh\ﬁﬁa&f}?éﬁﬂg bRIddG halyf ragment itself, it

actu ancedt e activity’ of |—|G:|nab|olog|cal

100085 40 ot taclste. WidhovsadsSet ik et ne Qi fomaBlaie ot e

admigja g&g&{ 8f 4 c&fktatmd;ﬁﬁre@ Rhi- }t@fnm&swhml Wwdte W61EGed BhRAWPHN their

upon their ability to inhibit the scattering
ab111larctb nnhﬂmy thefsch@Fingractivity of Hdria v, averoabla m {mhibit the growth of

hum IH,Q}OI'% ﬁ_a:c talé] %g’gorér% g@eplgg?smtng?edeeg ?Pfiﬁ g{)af’llthg et that three mAbs
recodrRARg Hréé didickdht Bemdilid diRk 6A TGN fid@qsirdde® iMMibitde MiBa®ivities of
required to inhibit the bioactivities of HG- in vivo;

HGFtinoivanteo mdfhisbnhibied the bibiding eigLoF teicidet andona mAhdnbipied the

B R e i —

to de{rﬁaﬁ @lﬁug coribiviglgthred ndtélgn AbgIRId)i higasb se@e RUNRh] d0fREy of each
, because sone clinical activity of each anti body
antlbﬂélﬂW@“We@?dtt@ o deenistadrindepsndsndlypendent | y. [ 0010]
Thus, there is a need for a single nonocl onal anti body
[0010]h all‘h’md diodes isH mded gorcatingle iatiotlonal antiBbdy thatblocks bmhbgldal activity

vivo. The present i nventi.on ful t.hi s and ot

of HGE & itropdpzie VAR PTESRntifEent WEJ?\#‘JW@Q“E GEERLE Fecdhe
enbodi nent, the invention provides a neutralizing mAb
to human Fbpatocyte Gowt h Factor (HGF). The mAb

i nhibits at f or all
bi ol ogi cal acWWfﬁ%‘M&ﬁﬁfﬁ@ang toits
[001 f]e Cﬁpés&r erbORtiment) HAGh NGtiSE BrdviddsRtheRiraliBhg f AV IASn
di n- Dar by cani ne kidney cells, inducing

Hepamcdta EravethiFantoo (HGKBr Tiae mwelgabép pit laast ion¢, avdipreferahly sgveral or

all bl?ﬁ)% %f ot a% ggﬁl\éu%]l?lg&glgéoﬂ &g(r:ecg ?I?f\?? t%Bllc{]u‘ems’]ngf]scat’cermg of
cells ¥8@Chsdadin I 418} Sarffekidnecdlls elfnﬁﬁdﬁlﬁg pﬁihﬁ‘éraﬂr&ﬂ:ofﬂ-MBr—S monkey
i nhibits, nost preferably COE?|ete y inhibits, growth

epithglial gelig arhor hppaiocyien st/ (a apd inslecinprapgioganssis; EhgcAnti-
i A AR ) B 0 PHEREE s

mADbiihlsibits) inddst pfef&aﬁlymuﬁ@mtelgdnmbnts;rgrov&hlotf alhunes tpnotkiogift in a
such anti bodi es _are al so praqvided., I n angt her

moussnibseferablit, thempb-af taelayention 1s ehimssisi Ryrpanizednpinay-fike gr human.
ExenE a?; 155&%%%@ 'ﬂﬂG?'ﬁa 1%@(1}&1%8%’ andhfnaniZQ BB, CCAl lines producing

I'zed provi
such antlbodles are also prov1ded 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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In a third enbodi nent, the pharmaceutical conposition

is adm nistered to a patient to treat cancer or other
walcasassoBRI EF DESCRI PTI ON OF THE DRAW NGS [ 00BC1/US2004/026565

Figure 1. Schematic nodels of HG- and cMet. [0013]

Figure 2. &G P g@ﬂ(@fﬁﬁNWTﬂE@MWMG@h' bi t s

the primary growt murine lung tunor LLC 1 n nude
[0012] c #Figre dmSkhdraatit madels of AOFemdR&et. 60: 6737, 2000).
NK4 was i nfused continuously for 14 days from 4th day

[001,?5]‘ t ?«*igdré*@fefaﬁﬁ SRV Al tRR NK 4 partiRl1 bt tBE prili@B1dowth of murine

lgure 3. G aph showng that a cocktail of threéee
lungamnor HGE inhde inscer(fmui Kebh ¢tal.i Qhndsr Res.08):@i3dwR000)f NK4 was

infusge Cgptimioppig ot [Egey forn 4" A6 plen RO Aot 563 noge e
18 tunor cells were injected s.c. into nude mce. From

[001dhy Figuan8i Guegh shapsngithiat a cacktabef three apii-Hib snAbwis gm:nlired to
ni St red at ect.L on
it iSRG b B S o hor b BP bk e (i Ee a0 proc

Nat] DA ¢xdi Béi. TIsiat W?M@QOO‘Bb - 1$mdr26Mls werGhjddfldRE. into nude mice.
conpetitive binding ELI SA. Plates were coated with
From dasbhpntiviiGF merS(AﬁGf) ant7p ek B bai 7+ ard i 3nv el admapigtered at 200

t ti mal concentration of
uy%@éﬁt&?ﬁ&ﬁ&#%%&@%ﬁ the presence of 100k excess
unts of _unl abel ed mAbs, Bi.ot.i nyl.ated mAb _boun
(0015 Eigugerd pPeirminagan of elatie hwme@méqygwemﬁbS[ld@%ij7 L2G7

using bditpdRicive R BEISOH, Blos ¥ odiREwitR ricionPie HGE GHG),

bloclodat st skiint thilk hed hﬂcuE:itedv&hrsebcrInhmi fconmezntrafion m@lbhﬁated mADbs in (
bl oc 2% skimm |l k_a i ncubat e S,

the pf%?ﬁ“i‘?vﬁ%&%§ ei“oFF‘éS s 85“‘3 qlﬁgmggm g@t{rﬁ’%atgig@rh pugd was

detedﬂé&j&‘th@éaﬂﬂoﬁ%}” Hlifggﬂ'cg#ravfdlﬂur e 6. Abilities of

an|- sto capture rHG--Flag in solution. Anti-

roo1 T BRRY 5 BiiarE At R o Anf s AP Sad fAgifdt B

bindi |ELISAO| P'la&@ makeﬁemth th ABEFI 8@perhRhrt %ﬁﬁuﬁ»ﬁ{%ﬂﬁﬁ’ﬁ NHocked by

anti - Fl a% (as described under Exanpl es)

2% sking ok and ineubitsdiwidnmdbs, fotbewed by thsi additieg af OMIgG (as

ant, S in a capture ELI SA. cMet-Fc captured
desc%edguélg rﬁ?mﬁﬁﬁh&n | gG coated plate is incubated with

prei ncubated wi th/w thout mAbs. The bound
[0017]HGE1enrea@ Haitigs pEarteHl GRmdybs toyermture 6HGHF Flagin sglution.  Anti-

16 5 6 5555 L AR PR v e

blocl&dahﬂel%rsglrb)mlﬂcrﬁnd-li-rlﬁbatﬁﬁbmth rHGF-Flag, followed by HRP-M2 anti-Flag
mADb (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 tHGF-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) tHGF + IgG. (C) rHGF + 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 ng/ml of mAbs. Photos were taken at 100x magnification.
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L2G7. (A) Control wi thout any treatnent. (B) rHGF +
lgG (O rHGF + mdAb L2G7. MDCK cel |l s were incubated
wowdos/ 167800 20 dil ution of H -Fl 1 cul ture superPel/ag1004/026565
(~3 mg/mM of HG) in the presence of 10 ng/m of mAbs.
ho r c
002 B o TNV Sl 07 maAb.
The fold ndlab yx ¢RGH mAth. ovEn HGEiSdshmvn an theadeasizontsi axw)amvbe cpm x 10°

HG- i s own o t he.hori
incomporebiee SoRva: STV eSHNABn LR TP SISO apra i Bigers:

poi nts were obtal ned in trlpllcate [0021] Figure 10.
[0021nhFiguté bh Tohibidm ofkdGEeadyed preléferetipn af H}U \Fﬁﬁ/@a IAG7 mAb and

contigbinque et BRI PARDT ISk 55@“@?31’6%%1”&. qure 11,

Ef fect on HG--induced proliferation of  HCT 116 col on
[0022]unbigucel 1. sEff9ct m@GEﬂudw@mrcéﬁ@rﬁb@up%HCTddﬁéom fymor cells by

L2 EEnEL B AR P B f Rl BRI 0. G omc

of U1 18 turmrs i n groups of NNH |11 _Bej e/N e mce
[0023]n Eiggye 12r ngtloﬁ &ie%fglteél&%\}mér@qmpé@tqr@ @Sﬁ @@’@%’ﬁ op gyowth of

-1 OB P o o T

inj echbhﬁhé'ghﬂ\mpﬂﬂﬂbr sievd duyelindri cumgr implatestione (B) Bler mgss at end of
anti - HG- nonocl onal anti bodi es, pharnmaceuti cal

éXPeEm‘?ﬁbsnl ons conprising them and met hods of usi ng
themfor the treatnent of disease. 1. Anti bodies
[ 0025] Antibodies are very |arge, conplex nol ecul es

(ol ecul ar ' f -
aci ds) wit ﬁ%@é@ﬁ@ﬁﬁ@ﬁéﬁﬁ%ﬁ”mﬁﬁ%@ ural
[002@]” TR ﬁ%eﬂ'ﬁ’ér?%%kzﬂe@ ﬁ@ﬁtﬁdlﬁﬁlgtdfﬁ—HGF@ﬁérfo@lonﬁﬁéﬂtﬁ)oﬁfes
pol ypepti de chai ns, each pair having one |ight chain
pharanctutina chmoyltlohmqmpmthlemg pind wiathiods aﬁ@sm@&r@gn ion fierfreatment
fdln turn consists of two regions: a variable ("V')
01 d1§%8%-on i nvol ved in binding the target antigen, and a
constant ("C') region that interacts with other
conmponents of the im’runel-s&@fﬁ@ﬁleSThe i ght and heavy
chain variable regions fold up together in
[0028)} diAmEbsdiengt vepealate cothplernivlscids dnotecnipgimeipht bAt150,000 or
bi nds the antigen.(for exanp] e, recepl on. t
abou&lﬁr%oaaé@nefaméﬁcmm}nmwt? mtﬁnélas@ﬁwtwf@hég “Iﬂé‘éwogh@r)kcule
P e Irtha$BgBRB RNt chain and
contaﬁlgs{/ o éllsr};cgc% %%?%Pgﬂ@?ﬁaﬂfseﬁabc? ) rt g'?' g % chain and one
heavy ohgih e Hact hghttchamiemd thedvy d@m mgummn@smﬁ?svv() rechbus givariable

- n anti.body vari abl e. donai A
e M TR AL I Y AN T R N—
with bBRE E&ﬁﬁoﬂeﬂts?bf%e 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 Interesf, U.S. Department of Health and Human Services, 1983,
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space to formthe actual antibody binding site which
| ocks onto the target antigen. The position and | ength
W@fzoashms(ilDRs have been precisely defined. KabaPCT/ES2084/026565
Sequences of Proteins of |Immunol ogical Interest,

1987%@& ﬂ%g?‘r tsl?ﬁ%le %ﬂiﬁ‘ ?H SoneigbdHURRNCBRGME 68Rd the framework,

a variable region not contained
whlchlfoﬂrﬂaethétaﬁﬁromnmlfdrdﬂecmﬁrarrevvork whi ch fornms the
envi ronnment for the CDRs. [0026] A nonoclonal antibody

[oozé]EAﬁ) mbRodorsdl BEHiSo P e @ra sERECIBRcHhr itbidd @ Mniddly and

eref ore does not “enco ss pol ycl onal "anti bodi es
thereffore daceubtisngompgse polyalpna ﬂ?pdmls prosiyedsl bisingectiod entanimal (such as

o rode o DS ARt 3% A B0 A Baay T OB e ARiET T fpmanized
antlb%HQ i eRE AR ceftdl (InoADEIoRA intio d ¢iichfte ODRS from a mouse

from a nouse "ant’i body ("donor antibody”, which can

antibafly ¢ ‘doner amdibodyi’ mdtieh canralss heaat, hiamistea pr afbeicsimilpr gpesies) are

o S T S R PSS o

madd Weh ¢l tBe Q&Bﬁlefd ODR3 fitaus thoakd ahibdiy (€g. gPascahs etal,].
Pascalis et aJl, . Immunol ., 169:3076, 2002). Thus

hnmmmam%w%a@%oa@us, 8 humanized mrithpdyasamaptioory heyiggCPKs from a
donogg dﬁ/%ﬁ Q&qul"él? é/l?ﬁhl%%vgﬂf £ c%ﬂ%%ﬁ@@%}ﬂg Ko Whuman antibody.

cons I"ons unman
Thust w@mabrlamumdnm ranﬂlemﬂ}edmmay(lpm tipliti mem ((on‘)prmﬂg titee CDRs

ﬁom?@hlggl?seﬁa;gécligle\nggr igé?e Wegpgme ?r@t | bﬁwéﬁ%ﬁntlbody,
L

antibady, |ekg)dy2G’é, agva,nabE@Egloa frearcivaiok dromeghwmarf ardibevpakd & homan

a hungan [ and. a human.c ion. |
cons{3aLHeEREn 18 A PIR OF5 FoTSR HATOREORE AT aRilpst oge ofgvo
addltk&ﬁﬁﬁtr&@ﬁapéleﬁlms aslihd EpprRkedt SééCU\SrIﬂdtelﬁm%é 102808

enpl oyed. See, US Patent No. 5,530,101 and

5 5850& Spg8ef whish fis infomhiatdd hesem ﬂvwﬁii@mna@,@dueiepmvmealﬁtaﬂed

ins Sf erfn%?)?%ﬂv\ﬁgggﬂg OVI de | lLed i nstructions for

g]t%‘l es. [0027] In the
first structural el errent the framewor k of the heavly
[002h almthe firststueturad glemﬁn@fthft fFampwagknefABeiheayyichaigyvarigble region of

the HEBRER: bAGTARYS; FRRKTR S EMISIAR, JeRALE el RAURARARSY and

95%)aith @iy Ealﬁ@xgbﬂtrbfmlﬁe hda@y dhaiavadible Bpion oﬂfthe dondraitivody, by
sel ecting the acceptor antibody from anpng the nman

suitaRbysglectngiis aseaptossaiibady Sam pepng thejeany kyows human attibodies.
Sequgﬁe% Jﬁiccor lﬁéﬁwﬁgg%@%g séhgl@%eg%ﬁ &8 4S8 Rfihed

erin venti on.
accotding ﬂ@eths K@bﬁtdm&tlfeung vomtentibenBnthe second @tmd:tumd: tlengnt, e

hunmani zed ant.i body, sele am no , CJ ds i.n the
consKYGAGBS RUBTITHLA IR SECER M Ed Hidfe fiemeRpHeof the human

acc eé%ﬁl?ﬁ)ﬁb%ﬁ? (GRRLLBREMRE br RpiRE AR d%e Bt Bt abid® Fom 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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donor anti body, in accordance with specified rules.
Specifically, the amno acids to be replaced in the
wo c@saosnk are chosen on the basis of their abPCT/U§2000026565
interact with the CDRs. For exanple, the replaced
PR r
foo2g: AREAELAS oD i P eRpRpin, bich the Parod egioh W dmous (or
other&h@eﬂﬂ)ﬁfﬂibbdﬁ@b atbihatiyith theneastantesgion o34 hdimaprstibody); their

space. [ 0028] A chipmeric antibod |s an
consipkiion DY TECARS e e o?uchranﬁ%ew@mls the
bind{f AP BORRLAC LD (R %mﬁ‘% DYSHLRR Bk, The
prop@tign béﬂomhugpmeqméﬂce prasent.in Suoaise, athnnm@dlmmmad antibodies

sugg%l&r; at shec] Lééﬁ%éh%éphgrgﬁ'éc ?# 881?6? ESO]H e eﬂl\l\%«rh?ﬁﬁﬁen MJuse and
humahFAEd SR ﬁﬁocﬂl[e? SOfHer ‘tr@e@f' etl@iﬂyr%%hﬁel%ﬂ%ﬁyé@é‘d h80may have

ant 1 bodi es sugges t he ifmmunogeni city of
reducbﬂmmmumgaucntjomdhts@ to snouse entinedies iee wm@@an anbibediesprade using

pragl A S, SO eEy. QLR \IPER R EREL N bn 0t

Wmtbx‘“W'@Q@@OV@l :ta¥d Weinfdr] MEBS 0.eAD18392, 8908, Qﬁ@h 6§Whi¢ﬁ|1slﬁﬁorporated
hdman” ant i bddi es made usi ng hage di s nmet hod

hereifi Dyweferaasce)adr. usingieans gerdq ani ﬂ‘@qrgy? ds, WP93/ 12227 Kucherlapati

wosf 4T S wbidS gl GrE RARH PR 0L

“herein by reference) or using transgenic animals

[0029]L oAl &isefl leareia the tm‘ﬁl@ﬂlﬂﬁ{e rathedy 1gfus fo WVM/H} wicya
subst(faiﬂargag ﬁh&%&utgtg% lm%]eﬂroga%?d &%ﬁ c%%f Bﬁé ﬁf Qotﬁ\éfxﬁlﬁg /. § 2?&%1‘( gO% or
more) 6figinstek Grot Maan ﬂnmhn@giolmlﬁmgﬁﬂbea ritlérade, Inomri-tike mftﬂioﬂe:s

am no aci d sequence of one or hot ai ns out
encompagsdiut Aesof lightegitn shigericy Wﬁﬁ%ﬁé‘?& ﬁwm?agﬂsﬂgb%i% ReUSed
herelﬁ,ge?exlxcédu(!éﬂq %ﬁﬁ@l‘#’" éfrﬁlbﬁﬁfg’a&ﬁﬁ' e?(ﬁe&&{’mé 8 g’ﬂiﬁcaﬁfﬂ? less

|n1te ni zed and human
immuarivigehioity dsan aﬂzaoumubedyewh@n adimestred th- hmnmrw@enisc |Suyl’1

antl body is one expected t.o ve signifj.cant
antibp i FEGEAST EMeRG UM ARzsd an ﬁm%aﬁp?&ﬁé Bl SbBpagjes made
by rehpacﬂl Qmﬁ@tahf?ﬁﬁ FoidsTHGHoRB bhiHi @Sh RS BRSBuRhb Mok T-cell

ed and hunman anti bodi es as wel| "as anti bodi es
epitopres] ortxampis exposegl @péwsr@@dlamMgl domisol. 38 8AsE91). As used
.ant j bodj. t hat ma ,,co ibute t

- -cel |
it epgetcalb sttt B ipg3da g Buhind gifielave pegp constructad

or put A natd 8 élﬁf%onfhgﬂtl()a 2., ABni48eenéeih el ousd or 08 AdatREbphage) with

engl neered" anti body 1s one for which the genes have

the hislpenf rm@lmuﬁﬂBﬂAd@chpweﬁh rand woulthtexpiere, @avielaRsampass a mouse
hurran on a bacteri ophage)
mAva?(ﬂeW C%WGB ?‘gf%%(}%nah blIE?‘“)IBKé(techni ques, and vvoul d

therefore, e.g., not enconpass a npouse nj Ab nade th
[003@lonThe Epitens] ofmmAb dothg regiemn ﬁf)qt%%;gen to whlch the mAb b1nds Two

antibodies bind to the same or overlapping epitope if each competltlvely 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 et 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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[0030] The epitope of a niAb is the region of its

antigen to which the mAb binds. Two anti bodies bind to
WO b@sgease0 or overl appi ng epitope if each conmpePCT/US®0OY026565

i nhibits (bl ocks) binding of the other to the antigen.

. « ] , . 2 . . .
cimiftbisdfe F b pirel T A BSdhes oy OB RADIBb i Some gpino acid
mutatdetls thatetdirca ol ylimii4ate Bidingrof eue antdRfky asduve as aliminatebiading of the
conpetitive binding assay conpared to a contr ol

otherj acki ng the conpeting antibody (see, e.g., Junghans et
al, Cancer Res. 50:1495, 1990, which is incorporated
herei n by ref er ehddutralizingrantithHGE|Antibodies ant i bodi es
have the sane epitope if essentially all am no acid

[00313%%%&{&%1@91 di®oay gxh%%y tHahBind$ BBICE.eQ'an @hiitHBRIEAD) is said to

ing of one antibody reduce orelimnate binding of
neutrlive GERer beheotralizing dfithe dindingpastially epysivap]etehi inbibéts opg or more

wologRHR RS oEFEL T S BBt BFLSE e b  epe e
biolo%i'&@l Rbp8fies o HORWhdtal efirMey iR initibdEy nd¥ytih BB e theQBRY of HGF

nonocl onal anti body (mAb) that binds HGF (i.e., an_
to birglrfviits lslgfet nemeptor.do sanss thesqatietingpf cestainaell lies pech as Madin-Darby

. | .z ' he. bi,ndi ng: 1] . .
o 7D sl A SR, 3PS il
includibg Bepatddifds, BBy ¥MohBegiticlil calls ian@ veriagdninan thmongells; or to

_ the biological properties of HGF that a neutrali zing
stimudate prgiegenass, fonpragnle as mepsyacdby stinpylatign eidmmaan Yasayag o

' t Ofct o t t i '
ento i S g ARGl Y B R S A sl
when%@%)liéd totthe ?Mblﬁbhlbi’}?) @roﬂbaljﬂzfltcat in&:mh;_ﬁne(Gled\/I). Aﬁti?odies of the

m togeni Cc r certaln _celJls | hcludln (S 0 S,
invengimpragerabits todhuopan HGF, £ Wﬂe BioteYy %P?O&E@ﬁvwﬁﬂ%ﬁeﬁm

. __ . . . |

s SRRt 0Tk S BB R Bpcfr erar
o0 R o A S SR Bh b o, 0., 05,12
5, 10%3%5‘%%@ E;E‘S i&ﬁm@g RIS fePioh Q2 HENtE CstFRIBAGHGE

ies of the invention preferably bind to
prolifetanien oHattefing). by dbout ftdesst H%ibut pre€ayelely 7550, e GeaiBably by
Accessi on nunber D90334

0% BERSE GG S 6GBBR: RESEHAP EPRUTHASYCRIOEH S TRPBHY FTPLecly)
as ass% e@%ﬂ%ﬁlﬁa@% H@éc}t‘i%@d %ﬁ(lieir ExGmplel oP known #n the-akt: IdhibRionds

ny | inhibit a biological function
considéredEFmpleteif thesleveholf actiaty is fwifhirothie fuear gimj af eror for a negative control

; ' b bout y t .50% but f bl 59
teckifip RO, (P! Y6y eotSh b iR, ismeatih §55) Bl dipl PPHGE usea
is juspglﬁ”fiaﬁﬁ‘tqbéﬁﬂg@&ﬁﬁﬁliafm}l@ hio1dQYaéipaseot is@.dsy 0c00, €f £by10 png/ml.

as assaye met hods descri bed under Exanples or
Prefelabbyyat leastt30&o, 41566, 908k iobPS Yoo essntiahsimepletd inkihitioatveillibe

achie}v%f ng%%ﬁglg&%@b&%@ﬁo%y% H&FnistOhSEX, q‘g,r g&, gx?gx grr {& 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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| acking HGF. Typically, the extent of inhibition is
nmeasur ed when the anount of HGF used is just

wadositeisemt to fully stinulate the biological BCT/USI004026565
or is 0.05, 0.1, 0.5, 1, 3 or 10 nmg/ M. Preferably, at

mucl} Fe%sse% %’(%rﬁ? (e vﬁs’lﬁ %th/ﬂst n-ﬁﬁ%’e ﬁt’%ﬁﬁﬂbtthéﬂ dr¥ rQ 28R ltc?ggF such as

i on e ac eved the nolar rati
ﬁbrobrabtl dgrodhh faotod@FGE parfil mculmqndzﬂ),ehwoﬁrﬂl factot QWEGF). Preferred

Pr ef bly,  the mAb [ t | [ .. e, } .
antibpies HPek A8RBISHF GF BRCAMEERTE 1 oret finlt beligSolock imgppegion of
HGI-?QﬁHtheﬁ WithBRSH 11?g SR $eirld HOE dﬁ%@ﬂ?dMA&%fﬂﬁé irfvBntion

i brtion. preferably, themﬁﬁ
typlcahyha\ad a tiedimgtaffinist (Km éarkHGF Qéa@ﬂaslt 16f M leltkmeﬁem@lwb(} M*or

highignd e iplsrbhole M bistar ol s 0 nMn e Baeral | zes

all the biological activities of HGF will be called
[0033] uMAbaafithe Hivczmorgihpludn dnt-GEGF anthwdiasdn ﬂmltnatural tetrameric form
ref erabl MAbs . o |nv refer
(2 1 Ehtins 2 péisenSontan, A Rot Y ot thg R GO BB It e, 1M
IgD Qi(ﬂ%Eta%dQli@iﬁfhﬂt% ale. StemtIg6e; G2, T%”G?tlgGﬂQﬁH mouse I%Gl , 1eG2a,
fold | ess), protelnsthat are related to suc
IgGst artd 18GSb| Brstm 4bo of the flawentien pre@iso mewnt jaEclidgdragments of

a.ntlb'oglgﬁ S'écgloaﬁléﬂsvt ?r O\M({] F{?% %?%%&?Mﬁﬁ%ﬁ boﬁ{jes ??% a i%ia%%cchla et

al., B¥Rl]. Basiuasl. 7ok, 1987% sald- Ollim@fantﬂﬁdleeﬂ(}ﬂnst@Mﬂ alM RrbOlNatl Acad.
stimulating cells beari ng

Sci. UBHE% 389, 1988 m&qaﬁa%ewe%ﬁdﬁﬁgl%@% %dtayﬂm@% Wftbraltered

e e
cons{figelon? (e, “FS PHRAEND, Si8ba R B PTACHAGEEN to Ofanimal (e
mouskil), Heiiste@for bhrgklﬁf) origif) BB}heMN])@/ Todf gdnb’&cally\mgtneeﬂ:d Rodent mAbs
i ncl ude ant. - antibodies in their natura

are mage baﬁé%nﬂardfra?thwszwﬂi PR Hh?hﬁgﬂamn@%wh&%mrﬂ@ymzatwn with
HGFng] %pgﬁﬁn?tg I%gan Of; ¥ 1&%Qﬁ@fdoﬁ%ﬁ}’ﬁﬁl%w‘e9@y ek%tldn%\ﬂspleen or

€i'r 'subtypes, i.e., human
lymphgi@de céligEhd fsicd Wiﬂm:h subtable ing@rtalikeicRdl, lireg mbthea selection for

bR S b PR, 25 BB R, i o
hum4HiA hABs, i deWR - I&Wn Hﬁéﬁfoﬂﬁ’ nﬁﬂﬁbﬁé@%@ﬁz ) }ﬁeferr7e)d embodiments

Lanzavecchi a et ah, Eur. . I mmunol iOS
of the invghtéers HiAimam mntithodtis esacket—mgt, by phegedisplayppuizansgenit mice methods

USA . 587
are alsg 3rof360 GRERE, DR £hPDUBE Lo T ML BioEd e 4 ¢l
KucHe?lgbéH] %uﬁiﬁ) gMoréJg&erszBI Qiinaflike et d SAtjuno b cifiPE genetically
animal (e.g., nouse, rat, hamster or

englmradk@ﬁ)mm ol defingd h@marﬁ'ay piefededet i cal | y
engi neered. Rodent mAbs are made by standard net hods

[0034F! Thk Aewalizihetdnei-AGF, mABSDIHE) IRCTad LPGEmAbs descnbed infra are
i mrunj zation with HGE in appropri ate adj uvant

examples, of the myertipn; Wéthfle?&7p%lﬂreffff€ﬂdi BN asebNbywith the

same S§! o%%{i agﬁﬁr%%%ﬂm)gfe 9?1%{18 féjé e%’Lt d:i) ?vﬂé‘bfh@@éﬁmples A

chlmbbib bt Hmfmﬁzédmtmmfmmﬂe)razmh b@ﬂys ini exgheciglly prdﬂﬁ%d emlppdiment. A
see under, Exanpl es

ric and.hu i.zed
A ACAHHDg, e R REARE e BTI20 CLSS) SE B s P L2G7 for
bmdﬁgtw BT Eneutralizes 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

10
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of the invention. Human anti bodi es nade, e.g., by
phage di splay or transgenic m ce nethods are al so
w@e@saomsed (see e.g., Dower et al., MCaffertyPer/uston4/026565
Wnter, Lonberg et al., Kucherlapati, supra). Mre
! HHHES G FHBBRAR nEbiskq@dilial amino acid
m“bg‘g s:tdﬁlg%a %/‘Hz?wﬁd ea{r(e Ignu bodi es as dg}ﬁnned %erelanan[1
substitﬁt@or&l(b gplcofirvative sfittfidajond)y delabons; at insentignsnPrefandity such
mAbs L1H4, L2C7adL2 ed i.nfra are
antibedigr s Ui D FoTARORETSR Fonol Lk lfzé?%almbeﬂéﬁs pightralize HGE in at
least Sﬁ(éaqml grefe\ﬁﬂ a.zﬂl bYifg orpﬁp%vWats EB@scﬁ%@hé}Em For purposes of
pifope as any of ese s, e.g., as

classifdieg anmmmwmmsubsﬂmatmm@mhwvatwem mnm:onseltvatlm awing agids may be

el ot Cuthad it APORFRET LB B

Grou?ﬂ%: gl sﬂé‘éﬁal npﬁt 6t Wit Grdug @ (ﬁ@ﬂw@hd&ﬂhﬁﬁls) asp,

utralizes In at |east one, and
glu; Groap éVa(bh&yc suldb chdins)y iagt, @hc rhis, fysy ar\go Gaemm <regiswey inflagneing chain

herein.s also ref 1y % 9
orien{io 08l WBEHLATOwP ok GRIm LIS RS b bt ey rvdtive
substREAMRNEESIva SRR IifitdEs B&w%&?ax’ﬁﬁbaim@(iﬂ Vlﬁﬁ’ﬁah@’t)lasfs 0 NoaGZ)nservatlve

I'n am no acid sequence, at least in the, CDRs
substitnonschedstitntetexrehinginga memberplamerofispe siasyes for pember of

differ fromL2G/ by a small nunber of functionally

anothey, ticonsequential am no acid substitutions (e.g.,

conservative substitutions), deletiaons,

[0035} eN@tdmry\bga @f Hleaﬁwrw@auw Beqrasineef feonp H}%fthygsﬁgf’mas "Genetically
s BEERTALES 1 of i MDA, it 60kt o

knowinm¥thuds. al&&aaxsmﬁles garieb encddargetheir hghf amithrepog elwinV regions may be
classifying am no acids substitutions, as _conseryv
SYﬂth@ﬁlz%ﬁ@@r%Vé’ﬂ@%Hm% @fig"&}]r‘i"]r?@u‘g IWGE éO&jfft?ﬁ P & ghab\ie C regions-
FhEdzer) At PRSI ASth
into %@Hs& Ve@bf{ﬁ’(@ glr Hﬁﬁ?«{rae Q%ﬁulgﬁlleﬁ?&ﬁeu\{ir 5 eriz drg Midithe
necesshgeregiiaions jegiangse.g.s promdi¢rs, enGameeps, ﬂbly(élmtgﬁ, gtcs| of the CMV

proméPq%—legﬁ%rgce? }ssggefgllgg% % @81565310 Q/%g oganséllgdftﬁpl al ns% &ta 43 Using
Vanoﬁg1 @v‘eﬁ I&Bbﬁ%é}hb&r@uch dd MpofRétion Gibctiopoativh irtelb QEFEly®f

chains): trp, tyr, phe. Conservative
mammatlhan celltinerrch asGHEborswsproduging Ayelomandesiuding §52/0 and NSO,

o A LS DR AR g g 5.
Pa’ceﬂtli“?oS g SBIOaﬁﬁeiafg& amoiBEBE intifodgt e dpro{i‘&&a?o]y diaivingethe cells in

the invention may be produced fromtheir
commtalwmabIQW&aP@aﬂ |y engi neered mAbs, e.g.,
chinmeric or humani zed mAbs, may be expressed by a
[0038RT ORiLY eRfrested KNOWN UIRIr s antitaxdieod ipd mvelgmm&aay be punﬁed

encoding their |jght and hea chain V regio
accoxsjig Wesggr@ggi prp@eﬁu%qp@‘f |t y 6‘??3% g g‘f?&%n protein A or
< hromatography,
e e
catioRiextliangg eRjonidigrapityanidébe otltee 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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necessary regul atory regions, e.g., pronoters,
enhancers, poly A sites, etc. Use of the CW

w@e@snommne enhancer is preferred. The expressi oOPCT/E81004/626565
may then be transfected using various well-known

nmet hods such as Iipoﬁ.eTPé&%@ieMaﬁsﬁg oporation into a
variety of mammalian cell Tines such as CHO or

- _non- prodyci | omas_ i ncl udi.n 2/ and..
(00371 3 melsried iRy it Pooui oo eBP S plag f P mical
! IBHi0ddi i1RFsin SEBat i) the antibddRBtcaAbe used
o SRR G GSLEENIEND. MR sl rante
in thepnashfeerdretnf agnedicangent fier tregtrhentiofy d@gme]?}@qrmapg}ltlcal formulations

o TR, 55 Srooh RSBk ST B EORRE ) el i,
Optioﬁﬁwgh RecipRnilRRHBITR! RGRE irffofdfoptilzal dr Muedusaslutions.
mcrofiltration, ultrafiltration, protein A or G

Acceptablerviatriers; lex oiptenésoorastbilizesy are nentekigdp epipients at the dosages and

chr amat ogr.aphy, ani on, ex r , '
cono e VS aP B GIe SieEh BE B REFPRAY SRIE orrREaRht o pH
typic&lw SMBH @98 AP sFERG. @b L0 gAlt sudtysSodiunt ¢dotidd @otassium
Substantially pure antibodi es of at |east abqut 90 or
chloriiybthoranakisdsatonisy antiox sieaisy @8?6%676%%"6?019@3@%‘?’31&16? e

h i t. f i . 3.
polypFRIReRy B its AR o L pElits pic asRRCRARIAG, Bhtind a53s |
carbdhi@rabdsee@Mtinigrigents| sngarp) andi alles standhadringedisghisdalown to those skilled
in theyet GRominZIATS TSTmEHRIDEH SO 86 CRHOBCOTIcR Foh RQ- ThemAbis

. [ t f di .
om0 FoBcpRA T fom s EEN T e,
s ASE 5 A AL 0 Sy NEAE R s
contazltgﬁgﬂt! RS Beansthdt e 1RHBUP]s thyieRiy At 18R 283ut AURIS

utions. Acceptable carriels, excipients or ]
(wei gtt/atzi ghitygurs, @rveelhavhieing sibstentiallyi fivcchiens interferieg Boseipeand

and congentrations I oyed, . and,d Relu r uch
cont oo ey (Y pryatien e LRt o0 S S Wi, o
Pharmauti€al®ohpoSishs R p@Rnfrdl ali@inist@itiohaké SsuallgRtedie, substantially
sodi um chl ori de, poftassiumchloride, etc. to nmake

isotonsand preparedriniaosdrdanse svithfsecsbMpnviagwsing Paigtiset @idhe FPA or
. _.wel ght pol ypeptides, proteins, hydrophilic polyners
Slmﬂgv\& Yas pol ysorbate 80, ami no acids, carbohydrates,

chel ati ng agents, sugars, and other standard .
[0039]n g Freanashar prefamenh emBodimeale thodnygndignipropifies ampthod of treating a

. (Rem.nat on' ' 2Ci e o
oL 0P A A SIS AP, e
prep%n@dl ﬁg@glfia&hiaefmﬁfﬁl formulkfién cay/ bd admin'g;_tqrec}[? apgiticht by @Q38iitable
tibodies of the invention_are t ca . .
routes ey Pa{all by n TP A BSIneRr o B i dntrapppsgulasly or

subcﬁ%ﬁ%l)it\lfw af il DEn AR AN chiSbd PRES Bldnas Hitld K5 mAR@d4! 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 encapsulated 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 0.1t0 5 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

12



10

15

20

25

30

(wei ght/wei ght) pure, as well as being substantially
free frominterfering proteins and contam nants.
w@e@saomh y t he anti bodies are at |east 90, 95P6DUSHDY926565
w w pure. Pharmaceutical conpositions for parenteral
paticRESbFRE aAdal 08,306 mipMa! U¥uadl/Betw&on SHRES aagegade'gyl 2,3,4,5,6,
i sotoni c and prepared in accordance with
7 or §ave hdwinisteneg tetraaticanes, ot 10120 @DAomrdosesrmhﬁbe gvéy. The mAb

+ can iyt b Bty B, PESHT 550 et il oTRE SR e Re ther

1nter#h‘-1' DPeAdingd . ¢ -oihe RAIAATI O the RIYA, TRCEWEEIE B weeks, 4 weeks, 8 weeks,
fornul ati on. The ni Ab prepared in a pharnaceuti cal

3-6 niantie Ordongss. Rapedbes crgden iof treatgnt are alsogrossible, #syis ahyonic

R P o BB Y R Bt R RS o s

partifOGHEsBNBO ShThptonds B E@Vcﬁwas@gwm@ﬁm@m Iﬁﬁ&o@ﬁ: aaweﬁréhﬁiéﬁl)
as little as 15 nminutes, but nore often for

incluging itscempdieatipps and lntg'rr@dlaéelmthqio g@g]rlgienquypemmtde(yglnpment of the
dlsea?e i%‘%eg?reh ?é ged ;fl%rageﬁt?c% lg)éffle \% Jeg g, Sl te of disease

psu net’o carrying agents
| i posones. The dose_given will be sufficient
l004Q1 0 EW er@@@ewél OFHISItionno bl gy enfian eatalso be used in prophylaxis

ofa ;%u% ?1%? yE #%@E{)ysdﬁﬁ ﬁﬁ&ﬁf ﬁmﬂﬂ%?Iécg(saeqﬂ?mg%ehégkce%%celpﬂkﬁ?y to -
cancerglbak@nts b)\dio hrmzy uhéergend‘le)@bsm‘s td G)arﬂm/ogﬂno hg@N€ Budtbasatididfion or
A fi xe%ﬂunl t. dose may al so be given, for
toxmefél prientspyho hgye undspeons @ﬁva?uﬂtmﬁenwﬁ ongangreand gseativigk of
a
oA HUERBIET St SRALER gt e i
lesse'mtheSev@ity,brdelﬁ)theoﬁsadxlhtha disease dndloding ditchemivak histddogic and/or
ven

cinic yriiams PERe QiR 15 R onS GRldjerng etk egaigical phenotypes
preseﬂﬁx@é(d REWpRlenBdf tﬁ@ﬂﬁeé%fe hevdniiRahiy& ef éjﬁ'&?ﬁgééﬂﬁcal

. onthe half-llfeo e mAb, for. 2 weeks,
compnsme@ lsan gnowsdlend a@nerwaimﬂf@twc o effest |one Rem@att efthese objects is

es_of. tr re al.so possible, as is chronic
referrgfgyrﬁ?’l ?rl‘)gwlgﬁ?caﬁe?g‘@%%rﬁlmg dosage and interval s of
adm nistration that alleviates or. at least partially
[0041elr rldiseages pRpesiphy sunseptie torfbegpy watdhe @mtea@%neéxs of this invention

1nclu(§1=,I s%thﬁlt&g%)ﬁ 1318%(85 sﬁsl#@t Qﬂe& ‘?cl )egyir@ g}xaéig %e%h%sw 0? eh%sg %1at6% ngth

I'ons an P& ed glca
elevated lei&wfdmﬁ,nﬂor efarfiple od&r%&&ﬁcerﬁbﬂ’eﬁﬁt enticee 10ilg adhcar (small cell or

rCﬁﬁeu“ cally effective regine. [0040] The
non-smqﬁ &&P“éd??ﬁ%fé‘ietcﬁléﬁ% RSACHERYC cagaln TFIghcagar, grgdc cancer,

liver %chﬂs fihdl haiR I?l)(xjpéﬁg %%oﬁa %}doﬁ{gs Al ﬁrhﬁ%ul?l]:)rsc(@ cer.

atients I nc se 'havi ng geneti
gliob]astsmap)t pbeHildren draadabis CEreatnpeait bﬁﬂilSo Wﬂ @dlhﬁﬂﬂerddl depgenss having

ke ReR b e R i g S

s ST S gEOS B 0l B PR 58 o
examplej tiie aati-¢1@F nrAdmey bt héministkred 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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| essen the severity, or delay the outset of the
di sease, including biochem cal, histol ogic and/or
wa@ bkoositembo synpt ons of the di sease, its conpli CBT/ORR04/026565
and internediate pathological phenot ypes presenting
ur i A r
for Xt e AR AP st £ 1RE o AR yatitacRl T OlePRhls it
whlch ﬂfe%tflfﬂ@F @ﬁz&‘@ ¢in Veadmingkdred inchide bonlogios slohfasmhmmelonal

jects is referred to, as | actically effe
antivedies, metudispHelcepiis das s ] PHEE ARty Betigs VEGF, or
Min@i- hi Qf EGF recept
antlb?‘ﬁ%ﬁrt%g %}gé{ﬁﬁmng?%w lf% or sgefgufgct eddﬂt%g re cw re receptor
antag@ﬂlgt @9 ERi Alditiont thelratid$GB anslh eah bw mmd@wlmreydth wlition therapy
HG-, for exanple ovarian cancer, breast cancer,

orswaqﬁg cancer (small cell or non- smal | cel ), colon
cancer, prostate cancer, pancreatic cancer, rena

[0042] anteatmaph &£ standand ehemotherapy)dneloding threanti-HiHE médlentibody may

el anonma rcomas,. and br.ain.t e,
increggel o sd BRI oo ior Lo T e B 0 Vet VAL TRAS Qg yith these
tumo?é (%'%h R aAHTHRd 31, %hfgd irﬁ:réh@t brﬁﬁtaildh:@lﬁnn BspeBial e WRE rélapsed or

y omas. 'In a ferred enbodi ment, the anti -

HGE mAb
refractary) by atleasti3i0%4 @r@% fouglenefeeablyvﬁ 0%, 69%cto 70¥eotopven 100% or longer,

during or afte ther [
comp@;@gntﬁ%ée tregﬁ%l q %tgyragg)ebuéﬁnaﬁ{os é‘[frltle gﬁ{F m.Atb In addition
or alt@fntaﬂv@}?ytréﬁﬂﬁerﬁr(e rsﬁn@zirdbh@n@’dh@fﬁpﬂ"ﬁbﬁﬂﬁtgt the adtli-lH;GF mAb may
known hose of skill jn the art of oncal ogy, for

mcrewah@c@nmamsqopamtq, awdia) regponse gatpriopigefiyg Eosponse rate
(comﬁiﬁfehr g%{t}ng gtliléh(éi Wﬁﬂ%&@ﬁlﬁ&g gl S"Hr%ﬁloPreﬁétSﬁlng a'ﬂcreas brain

OXor u atin
and colWNespBcially Whieh esiphsediod eefragtoiry) byedtddnst Bm%sor gﬂ%ﬁbm:preferably

5-f{uorouracil, or et oposi de., The anti -
50%.£0% 1 KL% o8 Vel QG BPTHBATES I (P S#0E ma@eﬁ?&&”ﬁ&eﬁw@w but

AW1thou2 R an‘rf’iglﬁ@ﬁnAB p%ltoﬁglgg ﬁgﬁ% BhBREHILE | mvasmn, or metastasis.

or exanpeta atln

fo
[004?firme %Mnsgﬂgevt elipieDeE e el ﬁﬁlg? Wﬁf?ﬁ%ﬁ‘gﬁﬁ@‘aﬁ) the
aforeﬁ&éﬁﬂo@e?l 1%9%% %ﬁfgﬁtﬁﬁgk@@sﬁﬁ*ﬁéé%ﬂdﬂ%d}'& kE&spBhidYateOf the

Avastin(tm agai nst VEG- or
patienistiiebiad iveth dhentotier GG Inethe panGEmA«hlrblam;e torfhe pontrol group of

pic DS b BTN T G0 REARGRY vt

exarrfP @cttﬂ@ —Vﬁ.@fhof @01 8t & C.008r 18R, BiviB Wlsg®eMindE8idddlby one of skill
reat me t (e.g., standard chenot herapy) .i.ncl] uding, the

that thatomplere andtpastil irerpayserraips preciotamenadty ohientiy criteria commonly
used gt‘g{?]ﬂgﬁaf@ ap fc%rcl%ﬁ(éeigr \gf Iuﬁia)flsté)c{ oroéégéﬁ%c&/ l&f’ ﬁ{af\a\r/w% rnggggl’ﬁ:ep fnstitute

and/driRRd R DL AYmikkRAtibrand col on, especial ly when
rel apsed or refractory) by at | east 30% or 40% but

preferably 50% 60%to, 7Q%% ev64s 100% or | onger,

conpared to the sane treéa negg Pe g , chenvot her apy) ’

but without anti-HGE mAb. ] n addit
[0044] The anti-HGF mAbs of the invention also fin 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 treatment 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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or alternatively, treatnent (e.g., standard
chenot herapy) including the anti-HG mAb may i ncrease
WO b@saoerspd et e response rate, partial response PEL/@S$2004/026565
obj ective response rate (conpl ete + partial) of
spec% Bt Sor it i H%ﬁﬁ s'ilﬂéﬁl %F-s@éi@ﬁhé‘&lls%%é‘ﬁ%ulture The use
ancreas, "brain an col on, especially whe
of twaéhﬂﬂéﬁ@ﬂ nPAbs tﬁﬁdhﬁg todifferdng epﬂtopee@set IBl‘D%)mpewmg)/Som binding) W111 be

preferably 50% ,60%to.70% or eve % C
especitlly usgfil it develqping a peisyLve é ‘f}h);lf‘]]a]%% go&%{@m or various

| assa};shﬁle% gggﬁeqmled% ﬂﬁ@ilekéént hloSRLITE: rk?lrﬁﬁiﬁeleﬂhﬁ&béules enzymes

tunor or nmetastasis. [0043] ically, in a
or ra@1bisﬁty@aé ahd maﬂy ‘b(e@r@vmechlnﬂhaﬁam ¢f hbﬁﬁh ) llthd 1qCpSSery reagents to

phase 111 tr t he af orenment d L ncrease
pertimdhansshy Sy, broFuled e r AL RS Sied bayity HF,
LSaikeated with chenot herapy plus the
e'g"g%?@aé%ﬂn@ grgﬁgafi ve to the control group of
patients receiVving chemﬁwg one (or plus
pl acebo), will be statis ignificant, for
exanple at the p = 0.05 or 01 or even 0.001 |evel.

It will also be uhdé@@mimcﬁy\réhﬂ(‘ﬁfméﬂeﬁu that the
conpl ete and partial response rates are determ ned by

[0045’]bJ Folgei@ate rmABsr Which Gl and biedt the acliwmnsaﬁlhutnand{@l?
f'or cancer, as |isted or accepted b

recomigmam%almage{ﬁ@E %H@E} Ve kst prednesd iRGdRREmMag 1@ g;@)ressmn system.
7\ T
cDNéﬁrﬁng 3 'cﬁﬁ% tﬁ% - Qmb angl{ﬁgﬁfa% Wﬁgﬁﬂ{g QP#Er] It‘]ﬁ% gé}%’tidewg:ammo acid

TR gans At e in diag
residRELNTASE Attacheditd thb eﬁaimnus MGE)jwere'lamﬁycrumgd ine pREHirtducible

the | |
expresRBgesor v ofala B Nt A6k Sob UhrsB B MRt B, ThessDNAs
wered tﬂerI Q%As?é@teQQHto%Rj 1893 Bﬁﬁ&ﬁﬂ&heﬁﬁbﬁo‘ﬂﬁasf éH]Er(Invﬁ% gen) using Fugene

tunor assocl at ed hi gh | evel s of
transmubrﬂ rédageet(Roche)l S;abwldptesﬁﬂthl b and 344 neseretingtifiGR and HGF-

Flag fEDER: wea%se&:r%iﬁfsf;e"ﬁ‘n'g%‘%na? RaNbA R e TR o P Pt of

Zeoélfgﬁlzm% 1-Fi Oand 3AM ek imBticdaito ReSB ENGIend BIGH-Rlag by
I'n medi a supernatant of HGF-secreti ng cells

treaunantaeit}h 4 M ofiPenastEhaneus fnyitroger) fanéiS-dags imegsemii sedPMgEM
t.o. di fferent

contgjping; sjmwe'apg Fégﬁl%lgﬁ%sc I(%ft?rfggge te? %gg)gf Sfcentnﬁlgatlon at

15,06@ 3 Fdr's® mmandve GIGE Ekdredd lito died @ﬂturd'ﬁfnertﬁmm was icontentrated
assays, the mAb may be | abeled with fl uorescent
apprmmmlﬂ’ é@,o -fodhuping amr@leramuléréﬁh@ém @aﬁv‘g&esw an MW 50,000 cut-

off P’mg?% %fﬁréecnﬁlgg Wﬁﬁ& fol@\% nﬁ&o J}?Yf\/f) ke Q\/Iﬂhpore)]

essary reagents ormt € ass

SucH &ﬁlcéﬁ%tedl E!lp!lfkﬁﬂmb@ﬁﬁ)eniamt acsﬁtammfomwmlwfﬁ(}m encusm;o png/ml
to purify HG-, e.g., by affinity chromatography.
of bawid\RhES albunener at i on of Anti- HGE mAbs

[0046] Balb/c mice were immunized in each hind foot pad >10 times at one week intervals,
with 1-2 pg of purified tHGF (Pepro Tech) or 1-2 ug of tHGF plus 1-2 yg 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.

Immunol. 163:766, 1997, which is incorporated herein by reference). Ten days after the
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[ 0045] To generate mAbs which bind to and bl ock the
activities of human HGF, reconbi nant human HG (r HGF)

worm®sflorssd produced in a mamral i an expressi on BYEUSIM4/026565
cDNAs encodi ng the reconbi nant human HGF (rHGF) or

ms1oﬁ{@ﬁnﬁbgﬁto§ﬁ:% sqgel{igtaﬁ@v&@e &Gbchell 95 b du6& IGF biring ELISA as well

termnus of HGF) were constructedln
as in an FIGIDFiagchaptuint ELESor Ehe lattar sssey was (4d te furgher confium the

Nat |l .  Acad, Sci 3:.3346, ..19 These re
SPemflﬁ’é}ﬁ of RIS FrIFeREHIE 05 iR O, GDE FLOS Agri gy Select
E x§$1ﬂ§'t6 B)sofiﬁbﬂ%hgéégBI&k{ﬂgad&ﬁ(fﬁ%E bpébléc@élﬁlﬁmbs were then
deterﬁﬁmdahlth@HEm:F]ag/chﬂEﬂ:Ed igding FIASAi andliny | tthb@I% s¢aster aggay as

s B S ORI 0y SIAPTGo980 Ay o

Were%%fGQch'él%ln%qgnlﬁ% dfth@sh féb’hﬁlﬁl%@t fI‘h@ tisotffelbfn A Rbre determined

Ponast er one Invitrogen) for 4-5 days in serumfree

uSlnngEManmgdmh(erygleg} uhsaitenel %ﬁi@t%m%ﬁ oiererisedfand purified using

i SERREELED 4 RS VLR Be o R o

usmgSEE-%ﬁH@lIﬁ'BS AR dtRlHe eordimite dh@lm@ﬂi'@ﬂoﬁﬁpﬁivydeﬂ(l@/-m@ﬁcé Each of the
using a nenbrane ultrafiltration cartrldge wi_th

an
assaxsoefmmd tuherofis despripesyin paare detail belory-Forrthp dipggtSHGF ﬂ)mdémg ELISA,

|
i LR DA 3R 15 AN T 1] s
conteﬁ‘ﬂ/ng"r HofF, HEtednfPBd 20a 10/ dtio 6f HOWVPBS, Gefightak BUMI After washing

Bal b/c mice were i mmuni zed in each hi nd foot
the pbm:l tbelmonspmﬁc bmdmgesﬂm@k blopked wathdBSiquiaining 2y skim milk for 1

T

hr tﬁ‘b‘)r’bfen%ﬂatﬂ%éﬁﬁp %%k}}'?g tﬁ% Pﬂatt:%ISpgl rl/gJ egupgr B% n%g ior

hybridefidTRRGadp éﬁa@ﬁkﬁ&dd@&&eachwmcmem ARes easighy,.plates are
Three days after the final boost, popliteal | h node

then insubatedventh SOudetelvaftihighml pﬁHRﬁy&qaé na@tl-a&ulseslg AgMIeG,

CapripP ol r B RER DS 5 el Aot 8P e

tetrm&%@?ﬁ%ﬂﬁﬁﬁﬁ%hbs@ﬁ% i Tha)d Thé f@ﬁfb‘t’i’&i is sﬂo@ﬁeg thel®¥8ition of 1IN H,SO4

IS 1 ncorporated herein by reference). Ten days
and thé platestanethes rond, at H%mndmm aEkiSrepletgpeadent Washes e earried out 3

timeS i b e b Gl S0 h s ﬁé?‘\aiiamsaﬁséﬂ

to further confirmthe specificity of anti-HG mAb
[004%e| Eor e HISF-Hipa daptuge EBEYA rmgcrqﬂtmlﬁgs e capted Math 3  ul/well of 2

S SR R T R s
overﬁigﬁt‘a'{;c rﬁ"’?/%%%'bfbck@@wﬁ@i"/ﬂléﬂf mAVESr-1Hg HRTI &ﬂexﬁ%sﬁﬁ&gaﬂ{é plates are

scatter assay as described (Jeffers et al
incutRt@twithaoul/watiad puified mABA 08 BylirdotTs 0111@198$upeﬁéiltmi{ fo 1 hr. After

hybri domas Mer.e Io ed .t d|Iut
WaSht‘% Riatenase th e*PH’éc ypit %ﬂ M%i ﬁ%& L g& ﬁlg)&matanq containing
rHGF-Flag. After washing, plates are then incubated with 50 pl/well of HRP-M2 anti-Flag
mADb (Invitrogen) in the presence of 15 pig/ml of murine IgG. The bound HRP-anti-Flag M2

—u

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 L2G7, obtained from hybridomas

generated by immunizing the Balb/c mice with rHGF in concentrated H1-F11 culture

16



10

15

20

25

30

using an isotyping kit (Zynmed). Ascites of selected
mAbs were raised and purified using I munoPure (A QG
wo g@BsRorsnd i cation Kit (Pierce). Al so biotinyl aperiusog026565
wer e prepared using EZ-sul fo-NHS-LC-Biotin according
supefrtdnf'Ss dé&%ﬁﬁé&: (POQQ %ﬁx@%@& biRthI% b%’clﬁ!h‘é @hreé&l‘ﬁ@}foﬁmﬁﬁl% ELISA and
assays referre ere Is described in nore detaill
the HigF-tlugraapturt ELIS A end wetFselrctedi foyfu@thesstudyyi These |hlybndomas were

then BloBed P61 per A RECe B0 PRI AP AlE Bare purifed
usinf,fa\ ?{npo%c‘?‘n W A%olurdn. rﬁ‘feiﬂs&ﬁlpéﬁérg BsterrRivigd B4ifE n otyfing kit (Zymed

er washing the plate;” the nonspecific binding sites
Lab)aflee b2G¢ hgbrigemhhiBsen depasited oy APYH 8Ri 200diwikh therAmerigan Type

cun s K BT S s L R R 162 e

the Btd sf‘@fe’%.ﬂst STIRsE dstR Will e @iMtaitl lat drPiutBorided défa&sﬁ‘fory and
washi ng, plates are then incubated with 50 nl/well of

replaged-rg)/ the evint BRRwaloN, BeTviabiliiy o6 dpajxgc‘(lpmﬁar@a}w@@pf at least five years

afer R o< DI Bty R PToURe I e of Bl ora

peno(i%f G Rehst G YeBRGIicP thel dateSdfARPaEhoBIY, dritring dhd ¢1ﬂ’6\rc@§blé bife of the
SO and the plates are then read at 450 nm usin

relatmamtpwhlpbe\feéaw is\lgregesls A} eestrigtiopgen Ehﬂavaﬂ«'ehlwg oithe public of
R
s BT R e ERCRAD A Mg TR Bl BTy
applicgidned with 50 nl/well of 2 ng/nl of goat antibodies
specific to the Fc portion of nmouse 1gG (GM gG Fc) in

BS t
100412 OREES gl el B p P IO b or EXAAPTALY, g Sen
isolatefl tthat HiBs tﬂe/dmmlrd:d lm‘bpq:rtles deseldbedﬂktfsem of hyldralidomgd GHlit wite and/or

inhibpt%%ta Eé:gs?r{ﬂ qtifa]l?/ Em?ﬂr /25 tlg;‘VlV\%ﬁ%Eé gtgqiglﬁ%q?{)vS{sﬂ@rgeengrate other

mAbS WRE siahi & ro &HE@Wuﬁ 8o aGoRnAgethMld q“or‘éﬁﬁlbl&'gmlce may be
pl ates are t enlncuba ed with 50 m/well P- VR

1mm1anzad\riiﬂa§1(]ﬁb&ﬁ deservbhadrabgen hybndarhes rp’pémdcmddhe tesultipzmh Abs

screefi FXTShili8 % sompe@RtBtnE arcntibel wei MRald S HEEL

Altermmﬂess tid Riefidd lof §skperdtet 8l tBlHl%@hﬂle%ﬁj‘S@Jflbgdl whieR#3]
At | east three mAbs, designated L1 L2¢7 and L2Gy,

incorppnatedrheeein bwmﬂqum@md@ used & suidelthsyseleaiompLinAgs hagng the

n H £ F
same ot ull Erehiek St ordrRuf U A Sk B A s 130 Wgine hase
dlsplay‘] fﬁﬁtth]e hé& yEhhiQif tﬁd’!ﬁfht?{)zﬂ @htigodslik plirandith h&eﬁﬂfm@oﬁ g
ure ELI SA and were selected for further study.

(prefam gairrhsingde ecleqi ean HGTThinding b, andthep the ngst light chain
is pa%%dr \?fﬁ Qpemo?r% ok?xprﬁfe ‘?ﬁfl@%ﬁ ?ﬂ}i%h oqgféét &’ersably human)

u3|ng a pro eir 1so
HGFvistnding et At havigglthe Shing epitopessttyparoitylaltm Ay med Lab) .
The L2G7 hybridoma has been deposited on April 29,

2003 with the MEBLECADTRS Anti-HIGF 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 L2G7, was inhibited only by themselves,
suggesting that they recognize unique epitopes. The binding of L2C7 was inhibited by L2G7
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Culture Collection, P.O Box 1549 Manassas, VA 20108,

as ATCC Nunber PTA-5162 under the Budapest Treaty.
wab@saomseposit will be maintai ned at an aut hor P@BUS2004/026565

depository and replaced in the event of nutation,

but i gg akigl itnls Qf t rgeaﬁmavﬁfei L%?fegﬁtoﬁe B&pS vg{h @kt 4&%7 but not of

years a e nost rec request for release
L1Hdf Hmmmp L& Cliagasrret ebleca itbit the bmﬂmngoft o277, siiggesting that the

Lachanb L7 eoftonsmavaan Rl & Rk he BH AL 2R & agh lower
thaan?it%ELZG‘?h 'ﬁ@%ﬁﬁé;t,@%fflm@lw B2L9 aﬂ&wm%&é rersﬁe%hrvblsrtdegi@ﬁatedA B

on the avail y to the public of these cell “Iines
and@ill be irrevocably renoved upon the issuance of a
patent fromthe application. [0049] Once a single,

[OOSQI chipy Eélhtl?@ﬁlhdﬁ@%ﬂrtié%f fAdhret Qfiti SHAR Abslvdpé mdadsred using

been isolated that has the desired properties

purifiessantibbéigs iretheidireof HGE binding EL g Howhich THEY & fustbamd to the

platd, d s bt 15 D E2GT B B HERTA FHAAHAL 0 Ryt v

mAb@ rt@ Bﬁfdtr[—EEf—Fla‘g i Sbmaoﬁwas K136 \WBteBinBOdBingHhe FEXRFRg@apture
be i nmuni zed with HGF as descri bed above,

ELI% bAﬂldbwagnfbbfowar@ea@Ie terrapurerHGE-Flag i gohuies phaseduthaib L2G7

was %%n d(%fl%ecu@‘?lt e %ﬂ[e O(ﬁgge %3 ’rﬁésg tr% lﬂﬁs g%g%}%ﬂ% r&é‘@tigrtgirhas the

highést bﬁidmg aﬁlﬁﬁit?WHQ}E@uoﬂthh8%eeﬁ19&é Whl chis
|ncorporated herein by reference, may be used to gU|de

[OOS%E r()%% | G itd ﬁelo%fcamﬁuﬁ@ e ﬂeth«?] mwﬁ'bﬁﬁpﬁ) %&‘gceptor cMet, so

ofe simflar properties to t typa
the abiliyy of th2 Giiti-HISF mgAphiagehitit dpidays of HGHtto b]vcEEmwaS/gssEj'ﬁalL For this

assayéfcl\%eﬁﬁ?gar o rﬁgﬁ%hl)b?f?d%lﬁrte I red rgg aétéﬁpe lts %11 cDNA
encollfd r@glauses r19929°@cp8&wa %k&h@ﬂﬁ% 1bd %(%oﬁ BAh kS PIgG1 (residues

paired wth a repertoire of (prefera human) heavy
216 tolﬁbh 8s descapécEloy Malrl( giradf, éx%lbl ﬁmmraﬂ 26@& ﬂP%lm@e wBisplay

eXPrERAPIEPEF (LTGRO S o JEhr%BAb‘é‘ﬁéb?f Tigmt of
goat th‘i’cﬁid'i& s?@élﬁ@ Refhe¥c goforPS HuROR 18 cﬁGﬁ[I—H & S ﬁlPB‘S overmght at

characterized by a conpetitive bin I n which
4°C andlif] oxkedxeitis 3%aBS A rﬂoabéalraﬂRMﬁmszasi&ag tHeplatesy @t of culture
with the bindin t he sane_or anather biotinyl ated

supeppanf Bt %%uwkg&cqunwﬂh gMet-F s DN §g, adde W(ﬁﬁéh Pehfos hir at RT.
Aﬁeﬁ.wggﬁ% 5@%%6@2%%11 chitti? s ﬁ{)@n onYé@Iﬁn rHGF-Flag,

t henmsel ves, suggesting th
preircebaghivith vunmmﬂ)nemtrampﬁs of mAds Jis addadgo ehcH REIT fm;alshr After

washifg PlaksATe e daeRaa TS0 MUFEIo; HEP 8 S aag el (Gevitrogen).

The Eé gl i gfﬁ‘ﬁé&eﬂ/ﬂslh ggtécszt‘téiﬁﬁg ﬂﬁ]%ctﬁﬁicﬁlecﬁ%}lléo mgﬁ%t% GE B€scribed above.

Waskgsiarogmescdverd tmebin waghéudiest i nct, and/or the affinity
of UdA is nuch | ower

[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
pug/ml and mAb L1H4 at 50 pg/ml completely abolished the binding of tHGF-Flag to cMet-
Fc; mAb L.2C7 even at 50 pg/ml gave only 85% inhibition. Hence, mAb L2G7 was much

more potent in inhibiting the interaction of tHGF-Flag with cMet-Fc (and therefore
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than that of Ud. The epitopes of L1H4, U and UG
are respectively designated A, B and C. [0051] The

WO edoatioxseo bi nding abilities of the three anti - HEFURMOE026565
were nmeasured using purified antibodies in the direct

HCGE  bindi n I
ooy DR Al - o B i, s A, B
putatwﬂgn(eaegaffﬁaityfah‘ﬁc&bl lity of the mAbs to bind
Flag in solution was al so deternm ned, using the

[OOSJIC_E: Eiﬁlcgghﬂ%@é;g{n‘;prae nS@SedA&ll bMehE gﬁimﬁg"ﬁﬁ(ﬁng lE'L?SAQsS a soluble

I'n solution phase b
recepior }ﬁo&ﬁﬁ et@tcbnﬁnhbﬂm g be tiférent (fféng tha6d{ themetwkal resmbrage bound

et b, W e S 1 B Bl PSR e

I i 0
rse AGFUUERLuBR bl el HET s, Pl kb

1nteric®10nﬂiﬁHﬁ]T withrsdluble c¥letHEEy hat reMEFaigdaws theycepacityde neutralize

HGE it oD OB SIS 8ol oSt SRR SR LU ipactvitis
of mAb%ﬁlgsell:&Qdo&ol%Qﬁtal dyshieRd IYGE B ldevohe bl%%rﬁdtéifﬂ séﬁtteﬁﬁgﬁbtor

residues 216 to 446) as descri bed Mark et "al,
ThuSJ theBleotrahZﬂh@mtlvit@wf He:166i-HGFIRAbs wahalsp @ptggn@yd using the Madin-

oo BRI Y PRy P Sl 3058 ot
et al SPRR! N, Aéadt BEL. BS 095 14017, 0698) BT &l &otgdSDMEM n
PBS over ni ght at 4C and bl gcked wWith 2% BSA for 1 hr

supplemerted with 8% FES piermjatedhat 1) gelbs{ 10650/ well Bf the prasgpes of

uper nat ant of )
predRERCThSHE kg P PACR SHRFS Pl B h mER RN s s, At
2 day iBéBatioR 8 I0WRISN, 00,2411 afsthen Gbtiadrie PBSD ﬁkétairﬁl%
cont ai ni ng r HG-- Fl ag prei ncubated with various

fonnaldnbseiﬂfpat ® oviig 2R T nABer washingla SBS eslls a@rﬁt%@pql with0.5 crystal

viote oy o B ) ARl EE S8R (T30 Bt 87

micr&Rupid ckfRmatbh.- Fl ag MZ is detected by the addi ti on of
t he substrate as descri bed above. Washes are carried

A T
as thmé\hﬁcﬁ@mlﬁf?ﬁ‘tm ﬂieﬂgﬁaﬁﬁgﬁsaje gxselittle af 1:i8Akiilotion oAHWH llle:uanre

t t
supeyrgiant dHeRdthe Seamebg an b gron f MG el ot i agpfering
assa%sgz?erng fé#feﬁ %uPﬁsnﬁ%’ﬁ g@ g?l BitibR of MELF1 1F&ltuf90§ﬁp€1%%n?(é$m§ﬁﬂ) MADb

ave on nhi biti on. Hence
L2GTecdn atmrles pﬂnﬂz&natm of HGWVIhAblmigbltehbthe G ducehscaftering of MDCK

o e S e R LS5 SRR g .

mAbC]9ﬁ§4 SEI 1 Ml Bork18 218 qtea&am%lsuat&tﬁgtompﬁd iAHEdedTRTHGE, while
mAb 12C7 even at 20 pg/ml gave only a partial neutralizing activity (data not shown).

-1

[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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[0054] Since the receptor protein used in

cMet - Fc/ HGF- Fl ag binding ELISA is a sol uble receptor
w@e@saoTp0 i ts conformati on may be different frpoT/UBBED4/026565

of the natural nenbrane bound receptor. Furthernore,

HGF binds to 4N feMVebs @GRt 1S known

that the HSPG eil'Fg%gg%%lgdglo‘ieﬁhancess \r/}g(r}l ous HGF

activities. Thus, mAbs bl ocking the interaction of HG-

wi th sol ubl e cMet may not necessarily have the

Wf’i ILY 'S%tyﬁ-p ?ggﬁ?@&i—ual oact| \élbﬁs .?net Bcggock

activitlies of mAhs

itH4nown tG1be a poten‘l\ scalf terlle;efﬁléBlQﬁk Thus, the *+

natt rall zi na or\fn PR SR\ hi
T T\ T AT [ &1 1T AC L

v t+he—anty wers—at-s6
Id%QSZrm' ne&ﬂéi‘ﬁg theyl\%dl n- | Dar b{/:' %BA@&% dnely (I\/DCK+/'

58l  erls G12%0% 1 roc.Chat | AcaRiORIPIOTEA oo 14417, "

T998). NDCK CcellTs grown I n M suppl enented wth 5%
FCS are pl ated at 103 cells/100 | /well in the presence
[0052;]| E][gﬁ}d%%gn e%%h g&;}o s Of f%&:or\galggy 1nclud1ng fibroblast

grow%mfdéteﬁ\t(mp) atd akbulanerRiyte(al dgr'éezltﬁ facB EVEGE), m@h HJGF lilas ~40%
S, fixed in 2% fornmatdehyde for 10 m n_at

overa/lhsﬂquﬁgseu simidBy @il Isla%mleiog@h@i‘?@dnwat ¢ B, Natuge. %@440 1989) and

sharcg i Plp g o ey g darbp e i R Blprsr, Wang eral,

Scan@XR HEnfffnbR N56: §43) 55@)2)Qlflﬁ1b|,rtﬁe Bﬂxﬂﬁfg@é@ﬂmtﬁbf thbe,ntﬂlH(EF Iantlbodles
cl one secreti n%ﬁpd[ descri bed above, was us as
i 1][1&0

mustdwtetsemitedHdhe] Eandic IGF Tadbaip thage ﬁIGFtrPIéteé§rqtem (available
fromqicéc gtgm(s)f 1s|_a| sagled 4 1%@’ %?W é r@ﬂ@ﬁtsuﬁlﬂg% ﬂfé Jﬂ%%or HGF

sca r| ng However
desciiat db@lve nMAiﬁBﬁ@% MBbE 2CY anded Ab it] Héswilloncd signﬁﬁbantly bind to these
dilution of, H-FI 1 uIt rgﬁ pernatant (~3 ng/m).
protefmy demepstiaija their pediiel ati o of - HGF/ mAb
i nhibited the HGF | nduced scattering of MDCK by itself
3. (Abitity &) Anto-HiGH Meibsdb ynidbitrdustor-drometingBiologhtal IAx@rities of HGF
i ndeed a neutralizing mAb. mAb L1H4 at >20 ng/m could

[OOS%1 S prer s’ Alunfifer 9€ Bfo‘l@giéa{ﬂ dotdfitidGK el ie BRel) ¥hadtdplays a role in

e mdb L2C7 even at 20 ng/nm gave only a parti al
the grewthrant iizvasiyenest of perjair b@man fweorshOwa puch @By of HEF is as a

S aracterlstlc f th
po e OB B Bl Db 88 00 5. oo e s
Sci. GHAES l4¥§d19l9m) tT‘lﬁlsTﬁbbﬂuﬁhér prold gie heuﬁlﬁﬁragcamwgz af ierantif HGF
mAbs to [0057] HGF is a nenber of the heparin

mAbs; the ieffgcty pbihe mlmrbﬁleffgﬁﬁﬂ@dm% Pipdiferation %E%B&étmonkey

eplthgggltcgp E%‘Eg@; 01( ﬁg a?c}}&‘._e‘é%‘?& &'ét%ﬁ&p oﬁgﬁkdc?'tes%é%iéé%ﬁted
accofdifg o2 ﬂnmeWdtaibrifbb@b‘m@@ﬁ antidkeynes, 3. Biol. a@heni\l@ﬁﬁr4e64 1985.
CellsB:;frg rgsﬁ(s)pen%lgds z?t)S )? ?84 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
H-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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shares a simlar domain structure wi th macrophage
stinmulating protein (MSF, Wang et al., Scand. J.

WO powaneisoo 56: 545, 2002). Thus, the bindi ng spertT/U82004026565
of the anti-HG- antibodi es nust be determned. The

. . . e'
the opf Ghe SRl TIC add Y B Pk A ARk Bl 3 SitoR G P e
antibbdies inuy dHd iDhibst the HOT-indutddeprohferdtion ofiGEhed epithidliabckll lines.
above. MAb L2G7, mAb L2C7 and mAb L1H4 will not

[oosﬂ1 9fbf & 11? ¥nd irm%fl{o?y E%Fﬁ»‘f@ ofmbe/' $Sthe @R?P B?&uEéd P feration of

eir specificity lity of
minkt lang MW bilt: cEllsrevas Betermined(Bdiasleogl., dallnmnolv Mﬂthmlsdf89:59, 1996).

o R o e
AfteIa&} 15%’ A é’éfl@ %?ére@ﬁsg@ﬂéd%‘t B xWWEéllsVrHﬂﬁrs%rurﬁ)ﬁ%e PMBM with a

owerful mto gen
predéte!maltl@d: ycbmsnmtdardﬁ A eg/nel pf Heib |t V@musm(lmmahom ofahAb. After 1

oy PRAER 2o B e ChiecloP AL ATO YA dgifined By the addition

of 1 A0t bt *HChyMme foh ﬁﬁftﬁﬁlb&éplﬁr tU@lli‘ﬁ@ihaﬁi@st%B‘ ®nto glass fiber filters
HGF- 1 nduced Frollferatlon of 4NBr-5 nonkey epithelial
1AFACE

usingay pgoAPACE]l barvester dnsiphe trygh ofs Hathwmddine mﬁomated is determined

t es ted or t
on = S REH At g USR8 P R Rl g ot
conc&ﬁ?atﬁﬁ@@LZ@&ﬁAb@@hip&t@lyQ}lﬁ‘&&!d&ﬁ@ fitiderativére¥pddd of Mv 1 Lu cells.
ells/m in Dl\/EMcontalnln% 5% F and stinmulated with

Inde%d hReTeaven 8 sddoldgnelantatiaof silvto HGE shpwed ¢erpplstss inhibition,

Whll%%(%ﬁl%ﬁ‘&%(? %ecf){l%%%ﬁoﬁ% Fat %ﬁ(ffcq %?01%14&9 | tolno|nsat
100651 %—@%&3%%9&%%43%35@&%5%8@% e PussRling elyT. Cell

Biol. gﬂ? éZ@elé @hean ét@ M8, Carlc BCREP 99 AL ?@bd)? ?nd anglogenesm the

erm’n ’on a scinti fatlon counter. At su
formetinrcefdavablood srﬁssme,bls [bﬁﬁﬁ’vedﬂuy bt assgatial totheqguawthes fthpnors.

ST A (T e
showﬁ’hﬁ |t1'11fe§ L &hi o) pT&]ﬁ%I%U@H bF fi’lﬁﬁ&tﬁ%&:@ﬁ]ﬁt éﬂ&‘%héh@ﬁéél’]st(HUWC) (ii)

duced proliferation of other epithelial
tube formasQn PO EGmnddindeoveopmens af mhivihloast vessals pw thqchuﬂc embryo

L an t he HG i ced er,at | nof m nk L un
chorip i SR ATAE (e s eB o EaReh i sk VEGE in
angi h@ﬁ@cgﬁﬁ%? aB9Am1936hol Gelgh 1S 19 208 ),ithes § iy deHe@rmed both
0% F are harvest ed by treatnment with EDTA/trysin.

in thexpresenoganthiabsgnce eVEEE! s are resuspended at 5 x 104
cells/m in serumfree DMEMwW th a predeterm ned

[006EONTEBHWEC Tpr&lﬁf@raﬁgﬁ ﬁis)ay @f pdrfarmed as deciibetbwith a modification
concentrati ons of After 1 da%y()bl ncubati on at

37C
(Conrg? G54 500, Netheh g i U5 A1 1323 1300 AER 0 el obtained from

el
B R L
endoletiabeell drewiif duppRnfentsgpirogdehbpdlometice cPreEkdbljfl a¢lisefidir passages 4
and the | evel of Hthym dine i é) por ated
to 7 e pasdinthig 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

concentirations 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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on a scintillation counter. Fig. 9 shows that the
addi tion of 100-fold higher nolar concentration of

W@ 268E/100800 conpl et el y i nhibited the pr ol i f er at | RET/US2004/026565
response of Mv 1 Lu cells. Indeed,  L2G/ even at a

thynﬁ';dlﬁé’ ek amkant rsﬁ‘fﬂcibn@ Eoﬂ'@@tritﬁ)nH@EA& H@@ﬂwﬂplﬁ% ¥ 6r completely
i nhi bition, [ e control gGshovved no i nhibition

1nh11m/IéGFand11®dpfrdltﬂramn af EC, pobeeibsiiaC ] anddl B4 may at least

ed t a potent angi ogenesis factor (Bussolino
paﬂl@ﬁ’é’ﬁ’}bltlﬁr(’ﬁ@éﬁfc’%l ol . 119:629, 1992; Cherrington et
- al, Adv. Cancer Res. 79:1, 2000), and angi ogenesi s,
[0062}he Allisrativelynthstlevebaf pdlbprglifreaiismingay bedg@imiagdhy the well-known

essent.l to. t 4t
colof BRI st Thith OV TR 0o P REDP R oy Mcorym fe
mediRhPfee 21 he SandfthéiGncitataheioh 100l 6 &fes Oatpdial sf HGF) (predetermined to
prol i feration of human vascul ar endothelial cells

bea Quhgpgm)a aippy)t) Wiilhey aF iR RATCEHT Ao $OAMBAD U fqr 72)hr. MTT solution

s 5 SRRl B B 9 BBt U O i e

| remoﬁlb@wmd hﬁxéd)/\mﬁh 40@ pl/wiell b f MifFied fsoprapyd gleoksli (8.04 X HCEin isopropyl).

. Pathol . 158:1111, 20 these assa
The hlﬁ% arcieed R AR S5 At 9@O%s§ﬁ%% WAL B ss is caloulated

°
as foI}O{g\r@F. erﬂ’ g?ﬁkﬂ: b%egm ,E§ df' RredSd %éﬂlé(] 9 [OD of HGF treated

as de i cati on (Conn et
cellsal QDRf oatredted tellshxd@0. Beg 10 :{h@msaﬁa‘cb&%a 24fomolakiexess of L2G7

CE| I ifﬁgﬁ?tég% @‘%%(‘% rgggnggmq%%i rovvn h&PEndot hel i al

endot helial cell growth supplenents Er ovi ded g&/
[0063:] offat endothétiad fubeaissay is edrtisd puioassdiodz gedeseribed Matswmura, ef al.,

i BeL R, 200 TR S6h £ A0S SRR P,

| (Cloﬁ@ﬂckﬁ?&ﬁ PAEAgd A% HEDrdvas AYlonBEls BOM bl sb bﬂeﬁaeﬁﬁ@ with 10%

are added to mcrotiter wells contalnln
FBS 9u<i1 mmt lisb el bgnomalh s@plmemﬁleeﬁ nrwteéd@th Matngel (BD
conce

BIOS%F?CGF P%ctrg S%dmgjoetglf nc ug ed F cﬂ)lr%ﬂ%tﬁ(ﬂ{s aag’ W& %tri nzjgﬁjo’ g&t,he cells are

seedédas 3 2161 colib/neleh |1 xobashi hediami vaith HEFdgideratione coroyntrations of anti-
I ncorpaoration of 3Hth dlnefor 4 hrs. At sufficient
HGFgnAbenT b fosmationdsisvepased jneer misraserne & lowarpient iy

sl Aoh o Bty Tl MDAy i

HGFpihdhdcdeshdbihelial tﬁlﬁwﬁ)ﬁhamm andlmAbsemﬁﬂ dndd 1Y/ mlay af leaglplartially
.proliferation nay be determ ned by the well-known
Gtorimetri.c MIT assay. The HUVECs (104 cel | s/ 100
m/well) are grown in serumfree nmediumfor 24 hr, and
[0064heThe obick anﬂ:dyo/\bhohriomnmltmb mmanes@m@r/) absayfis piBformed essentially

rmn ari ous

G TR OIS R R S T —
fromTHéiFHells %n@ f@&@ﬁﬁh&ﬁhﬁ% 20,k 57240 S'éveﬁ‘%i@yéﬂﬁerf(ﬁ{ed

4 hr. Then m ‘medium/well is
methylcellulose discs contalmng HGF with vanous 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 formation,

and mAbs L2C7 and L1H4 may at least partially inhibit it.
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renmoved and mxed with 100 m/well of acidified
i sopropyl al cohol (0.04N HO in isopropyl). The plates
wae@snemoo on an ELI SA reader at 560 nm The % PERIURLNI/026565
response is calculated as follows: [OD of HGF + rnAB
[0065f eﬁ(ﬁdls%ﬁo' &portéa:ioqfrommeft@lﬁbﬁgko@ﬂh (CSdmégl[dﬁ(DTrub‘Kﬁlo J. Clin.
treated cells - OD of untreated ce x 100, Fig 10
InvesthH¥s8%7h 2002y diheability of therpptiiGE %@ 1Qﬁft0 [ipethit ﬁlﬂl activity is
| ar bl o the f
shovgrnge BB, BRERAEP P el e Ll BP0
secre%'HCH‘Sﬁﬂrﬁrbeekate ﬁﬁredlﬁﬁrﬁé tOH GF(sMie LGB hiany lﬁanadut@cnhe growth
| mmunol . "158: 3408, 2001; Xmet al, Am J. Pathol.
factoxm soweof tixge eylls. Hiwseceltingsdnslady 2 PWE%%@% girmgrpell lines
gr
o SHRA T AL R SR, pUBRL REE SIS 187 Wang o

al., JPCam B’iolalses c(mt, edowyi tSpedilit ceiytihes(tBDe Bmahmemdeﬁ 118 glioma,
according to the manufacture's mgﬁr ct| ons 3t 37C for
HCT346 gelan catsenamae ASP|lung¢aciaeipa apd 443 b epidempoid prcygoppa cells, all
S
il BRSRLCC QLM B R g e ettt
mAbe‘oaIthtapleﬁfemm:rrespm@&nHGE Otftthdsemeltsawdcte(mmcgl using methods

. .magnificatign. At sufficient concentratio

similgy 9 thpsg drepbeg;abeBRpLRR Gt AAEFIHT oG Lefy? i 1igely or

com PR BEAEHCF Ay G PRI o a0y g T AN i

L2CT bnd LoHH nzayt abil eastparbalipnmh{b@Aiplitesdian. i s per f or med
essentially as described (Kimet al, Nature 362: 841,

[0063&9%& e}a;m;ﬁ@ ank@rm Rk RR cOIPAY 88edd b @Wﬁﬂmﬁdr@mer plates

el r shells and grown in petri dishes in 5% CQ2

at5 m@ celie'weH 01298 p o EMEMmh@oﬁ%EQSy A2 s Jec e 2 37°C in 5%
conSlh Bl o P P RS LB FBhL s ar e

mculgdté“‘cpﬁltﬁ 160 REARITFIGR Y/ %ﬁhl of ﬂﬂAb@fm DM?EM for another 20 hr. As
| cellulose in PBS wit m of HGE preincubated

contmilst, helmegrswnﬂn DAGENEalend et 1aMEM plusd 04 BoFere ingfudgd.o g the end of

D

<

 the bt AR el Hr e SRR o ForpAARR 57 gy ymidine

for 4%’ PRttt éfficRbh eﬁp&ﬂn&ﬂt Qg cxeiss eht ihariphddtaris siieh in Fig. 11.
mAbs L2C7 and LI H4 may at | east partlally i nhi bit

HGF indyed @3nodagrte psolifpration epie el 116 gstl mﬂaléh Pigsrepmpletshy pbolished
e S M T

[006|ﬁﬂ %Lﬁ g%hésgsﬁyg ,%telgcélbfeg p{);\@z Qaé::ﬁm@n i ’alt)qe(g' W{Iﬁéqu;rahze or inhibit
actlva%g&ﬂeh%gée@ @& %%ﬂﬁer%&geﬁ%s oF IRt € el B actﬁ‘%?&?g%?{’ But

e an autocrine grdvvtﬁ
addits@er syherigiveis eﬂéetb lnsay bEhehievedby admiméseringdthe detitodyan ebnjunction

of human_tunor. cell Iines known to express HGF and
with ofer aplisHelh anEhngicsor ofier AR AgFRes. 57: 5391, 1997;
Wang et

4. Ability of anti-HGF mAbs to Inhibit Tumor Growth I 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 strains of mice that can be used are
nude mice such as CD-1 nude, Nu/Nu, Balb/c nude, NIH-III (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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al., J . Cell Biol. 153:1023, 2001). Specific cell
lines to be tested include U-1 18 glioma, HCTI 16
w@iosnoTser ci noma, A549 | ung carci nona and A431PCT/US2004/026565
epidernoid carcinoma cells, all available fromthe
deﬁci%}?ﬁx hasI WP ﬁs kel raﬂs' Eﬂ&rﬁi&td &8 Bhirfel @6t ad Mcribed
ct of -HGF ni Abs on the proliferative response
previbusliAQ&im &t dzlh Mmél@s%ﬂsﬁ?@t *e'hmhn& theorpsiratgd herehndhjsreference).

AT O R
1mmﬁxf§?lbﬁb1%nt'"g§ lafMGE tud Ridef (ﬂf@&rkﬁald%re'}ﬁ;éyte@ Is, ca{NhthQirplcally 5x10°

ese cell “I'inés, and mAbs L2C7 and L | east
cells jxmf Liral ¢RHBSH irbihe dorsel weas: aVhen the[t@m%;lwrﬁach%aﬁ@pl(@ mm’, the

|
e BT RS P W PRI g
(typl%Meﬁbébi GRYarCP0 i teds. 02%m g} aleyaiifiblefod i) oBdd) Grice ob Haree

, cells are washed with PBS and i ncubated in serum
times pe@evqak/m welurrmmfme g., 8l mk forregt heh 3i actwsekyonihe Huration of the

expegfef. Tonor s w5 6ol b iRTos et b SRRiREy
dimeRbibgs [1OMEIEGP and &/idtA¢bY)d@dmotlotuhe ieddcatbtetilecording to V = ab*/2

i ncubation, levels of cell proliferation are
and egpressadi a3aREaBUMAT WlBEIEAT $1%1}/f dheammbey af BiGedneach Weatment group
r f I nt
is at {ease[ 3 S& %é@%ﬂgﬁ;ﬁ gvv\%ﬂlfﬁi@eld g‘% 7. \I@lslﬁg%luc 4 s% lﬁtla}} Bt performed
umng}@@%@tﬁc&mﬁ & Otdst. efrnh variativh df tilels kedHdrinddint, coelindinistrafiorcof thaantibody

onpl etely abolished by additi of L2 ib
begmmmwaqeﬁ'és ly exghogiby afier ipipriiony ot B HHYIE.co chléo@fﬁ Scet g i antibody
may D BB B e B B S BT St percent of
the mitd dwovivingt her ant agoni sts of HG-, i.e., as a single
agent, but additive or synergistic effects may be

[OOGQC hVﬁM@lSjs thoR 88l Hhéstlﬁfo'wﬂl&otsgﬁet%'@)tr 'r&?gﬁld o HCENr4' 6118 Beparate
ot her anti-HG- anti bodi es or her active agents.

' expelztmems; for exanggfle &1l 8 -heeman ghbblastomarshllsh iand /oo FErT IG6 dwmrtan|celon

ramof e, TR AP R o Ve 0 b e 488 Lok

unm%ﬁig@ﬂbﬂff bntiBYde)s andl fhd TGN Qﬁtﬂfdd?laﬁﬂl its Ghi@eridrandtbi@ianized forms
ents such as rat. llustrative but not limting

and asfibedipewiththe semerrpiteps & Ho7.ovheiused as a pingle agenl; Welé #nhibit

growﬁme%tlﬁ%ﬁfﬁ}? ?tqga%ﬁf{% ggutﬁ)ﬁggblgsﬂgg%ﬂ 50 da%{d e%lgﬂlgélﬁ aﬁ%%l"/bélc%% or
greatQ ¥r Easdnplately (fhibit Wim&GGhOvh &fver sﬁima@enodl bbﬁm@ oS&LBe tumor

and SCI D Beige; nicedeficient_ in
regres O piliSFPReA AN, pmswﬁb@oarv@llééﬁnlw fea et 15%8t ag%%rrqeﬂé@e such

as Uﬂ%%'aﬂéﬁgtyon%lﬁ% s@gtrﬁg’su Az ﬁ?% %_(]N d]egggt’ @fékéﬂi‘;( Wil occur

I'ncor porate ereln erence man tu
for 203, @everalpnaoppireyen MammlllﬂGﬁFapMSmgsm deti Ih‘ESSf a particular
Femal e i nmunodef ci ent at hym c

(e.2-\gioms) gy a@f@pp,ﬁy}gé&tgﬂeélrbon%r@pn? W)&l&p#‘gﬁ 1cignt &)u(se 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 LI Beige/Nude
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cells in 0.2 mM of HBSS in the dorsal areas. \Wen the
tunor size reaches 50-100 nmmB, the m ce are grouped
wo adamisyo and appropriate anounts of the anti - HEFUSI004/026565
control mAbs (typically between 0.1 and 1.0 ng, e.g.
nuceQ4 -6 WIS 018y %e%%@&t@dl sEekRA 10° blls @02, mi W HBSYin fHe'dResal areas.
ti mes per’ wee |navoumeof e.g., 0.1 m, for e.g.,
WheﬁtheZumB;r sige rebchesetd rom’ tthe mies are igemvped randemdy ke 2rgeotps of 6

wice SR 53 s LR HRLE B 05 R B e

glveI{ 1@ ]twm-ElérWéek\&ﬁ'a%‘Buhéofi@ﬂ el Ftuekbrates e degerintned twice a week as
2 and expressed as nean tunor volune @ SEM The

descmhﬂdbbpv@fAtrth@ end of the experinect.foo tungnrs ays gxeisad apdweighed. Fig. 12
but mor e te , Statistical
Showﬁﬁ?ﬂt yrg?tgl %&W&W@gﬁg}n ég[ed g‘“‘g"r gr ét foent' s t

test. La a varlatlon of this experjnent

[007Hd niSmeler weios inhabitipn exparmenbuare pegPmacdsyith freantidd GFyantibody
adm1§1¥s‘;r:2é1 Elf)c:pxlb?]}{ gﬁ topE%ﬁﬁ%oheS&eﬂfotﬁ&%péuﬂ%éeﬁ?%}1 gxas-EhIQU (5-
ﬂuor@tilﬁélgﬂﬂiﬂ?’lﬁml Q@aﬁlﬁlesﬁ)lfo\/wIﬂah tief tubdoe typede exmbteldrto be asponsive, as

AN O R TR
iy PRI AR i o ot

eltheﬁ@dns alofe.eThe effett antyibeaddiveof sydeegistin and stoongly intiibibgrowth, e.g.
man-| i ke and reducedi rmunogeni Gi t nti bodi es '

by S4Yh T DAY SHATP LRI O RSP PGB S PN S T e HCF
| t
antibBAF B0 ol:B 0 Al a Cob BTRFR MERA b Teaiif ibiher srowt
or anpipgatic fadet fcﬁﬁe%amplsvtanpo\éEGBl nd4pkitive BEYHergistic geowih dthibition
as 75% or 90% or. greater,. or ey conpletely inhibit
and/qr {HBeT I5REsRELAD 9F ?’é&p%ﬁ‘?ﬁc%lére?%?f%c? time or cause tunor

regression or di sappearance. This inhibition will take
[0073]| addthough the mV@a@,@n %ﬁrh?ﬁn desaribed méthgaferengs tafhe pgeseptl ypreferred

embolélsrg%ijﬁ ggfelrg?% c&gm%g {}lodﬁica ?I%GAag%/e'}H% W1%tut

depa@m§Sroinh éel iMvetion HGfrlc%K bﬂt%&ﬁisél gpﬁaﬂém rfro@xe‘cﬂe dohtwﬁar@f stép, element
particul ar ( liom). or an pe, . when tested in

embaghiess foanweor saen oA & mv%pnmﬁé uledrwithany pler.do not
generate a neutralizing anti body response against the

[0073]n] Atltpadliedtion qehyentsTandaiatamn bpplidatiomsosied [at‘ea‘hieﬂ'em&dcorporated by
anti bodies in qgne_or nore fb?the xen

d
im0 el e ot e O e (gt o TRl cnion
paten@ﬁﬁ@p?t@ﬁt%%bh@it o vills sg&‘bﬁ@aﬂ})’ﬁ?ﬁ ﬂ’l‘@i’éicﬂaﬁ%ﬁﬁié@fte?QO W @n@rporated

sacrifice ecause of growh of their

by refatenme.in [t @itdjetyHor al parpobes, such an experiment was

performed with U-1 18 glioblastoma cells, grown in
DMVEM nmedi um wi th FCS and harvested in HBSS. Fenal e NTH
1l Beigel/ Nudem ce (4-6 wks old) are injected s.c.
with 106 cells in 0.2 mM of HBSS in the dorsal areas.
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When the tunor size reaches ~50 M8, the mce are
grouped randomy into 2 groups of 6 mce each, and 200
w@2@5/1013¢0 L2G7 mAb (treat ment group) or of PBSPCTORIN0026565
group) are given i.p. twice a week in a volunme of 0.1
hf@S are determ ned twice a week as
VﬂiAﬁISEE isa'e. At the end of the experinent, the
tunors are excised and wei ghed. Fig. 12 shows that
treat neht w AméaRGhnebaribede (pAbhHiabbindsl andngiratizesfuman

0071], Sim | ar i nhi bition experinments are
Hep %#hﬁﬂﬂy aﬁﬁrb#ngnti-FEF anti body administered in
conbi nati on one or nore chenot herapeutic agents such
as 5-FU (5- fluorouracil) or CPT-1 1 (Canptosar) to
whi ch the tunor type is expected to be responsive, as
descri bzd byThehiddnifcdaintl whichjs chigerig. | nvest .
104: 155, 1999. The conbi nati on of the anti body and
chenot herapeutic drug may produce a greater inhibition
of \tunor growth than either agent alone. The effect
may be additive or synergistic, and strongly inhibit
growth, e.g. by 80% or 90% or_ nore, ar even cause
tunor régr es?h@ﬁ’fé)rOfdﬂ%@p]pﬂg%cﬁﬁ%é‘?mWée nti - HGF
anti body may al so be adm nistered in conbination with
an anti body agai nst another growth or angi ogenic
factor, for exanple anti-VEG, and additive or
syner gi 4t i ¢ GhomwAb ofidkdiin ¥ whichasbvman.t unor regressi on
or di sappearance is expected. [0072] Although the
i nvention has been described with reference to the
presently preferred enbodi nents, it should be
under st 90d t RS ¥ bSO FhichGAkibROBInARIE JTEIGRELCMet by at least
wi t hout departing fromthe invention. Unless otherw se
50%apparent fromthe context any step, elenent,
enbodi nent, feature or aspect of the invention can be
used with any other. [0073] All publications, patents
and patent applications cited are herein incorporated
by ref egenceTheniAteofclgnt i waich iiltibiteaHIGHnkpesiesatiairtgve Madin-
sane extent as if each individual publication, patent
Darbyegnigakitney 8pit3- i cati on was specifically and
individual ly indicated to be incorporated by reference
inits entirety for all purposes. WHAT IS CLAIMED | S:
1. A nonoclonal antibody (mAb) that binds and
neutral 7zes WheraAtHefirddaiocl whicriokibis B&Ht-mdu¢adgrplifepation of
Th %rb of claiml1l which is chineric. 3. The mAb of
HUVEGeelStwhi ch is humani zed. 4. The mAb of clai m Lwhich
is human. 5. The mAb of claim 1 which inhibits binding
of HGF to cMet by at | east

8. The mAb of claim 1 which inhibits HGF-induced angiogenesis.
9. The mAb of claim 1 which neutralizes all biological activities of HGF.

10.  The mAb of claim 1 which inhibits growth of a human tumor xenograft

in a mouse.
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50% 6. The mAb of claim 1l which inhibits HG-i nduced
scattering of Madin- Darby canine kidney cells. 7. The
Worgiwsa678e60 ai m 1whi ch i nhi bits HG--i nduced pr ol PEBPUS1000026565
of HUVEC cells. 8. The mAb of claim 1l which inhibits
HGF- i nduced angi ogenesis. 9. The mAb of claim 1 which

neutral jzes (Xe} | cad Hh ¥hiah nHilSH

mAb of 1c]IZ‘ai mﬂié {/l%bc f%?ir% m‘?@uéy’%ﬁ”‘ ﬁ;%eé?ﬁa husn%r%%%%]fhuman
tumo¥ @@t In 4 moaserouse. 11. The mAb of clai m 10 which

conpletely inhibits growh of a human tunor xenograft

in a nouse. 12. The mAb of claim lwhich is a Fab or

F(ab') 2 fragnent or single-chain antibody. 13. The

mAb of ¢J ai i Ci fhiz8lid ¥ Fib BEB(abiGE frabihbntar single-chain

bi ndi ngﬁéffﬁﬁwggﬁﬁea& 108M 1. 14(. b?EChI meric org
antibbhdyrani zed L2G7 mAb. 15. An anti body that conpetes for

bi nding to human HG- with an anti body of claim 14. 16.

A cell line producing a mAb of claim1l. 17. A

phar maceutical conposition conprising a mAb of claim

14. 18.1A nethos AN oftdl8at I WHichapesficdlly ndseHGENWith a binding

conpri sj n% 8adrj;i nistering to the patient a
affinitpyaf atdeastii 9™l - conposi tion conprising a neutralizing

anti-HGF mAb. 19. A nethod of claim 18 wherein said

cancer is glioblastoma. 20. The nethod of claim 18

wherein said mAb is a chinmeric or humani zed L2G7 mAb.

14. A chimeric or humanized L2G7 mAb.

15.  An antibody that compete“s for binding to human HGF with an
antibody of claim 14.

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

18. A method of treating cancer in a patient comprising administering to

the \patient a pharmaceutical composition comprising a neutralizing anti-HGF mAb.
19. A method of claim 18 wherein said cancer is glioblastoma.

20. The method of claim 18 wherein said mAb is a chimeric or humanized

L2G7 mAb.
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