METHODS OF TREATI NG BRAIN TUMORS W TH ANTI BODI ES

CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] The
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| NVENTI ON [ 0003] The present invention relates
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and neutralize Hepatocyte Gowth Factor. BACKGROUND OF
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I ons its receptor c-Met have been shown
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netastasis of tunors (Jeffers et al., J . MIl. Med.

74: 505, 1996; pRoRugkbONINOFFUE OBNTION O i n. I nvest .
109: 857, 2002). HG-/ cMet are coexpressed, often
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8: 229, 1993) and anti-apoptotic regulator (Gao et al.,
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and oligomerization (Bardelli, et al., J. Biotechnol. 37:109,1994; Zioncheck et al., J. Biol.
Chem. 270:16871, 1995).



| ength cMet gene was cloned and identified as the cMet
pr ot o- oncogene (Cooper et al., Nature 311:29, 1984,
weoaode/1e077al ., Proc. Natl. Acad. Sci. USA 84: 63P@T/US2006/021293

1987). The cMet receptor is initially synthesized as a
single chain, partially glycosylated precursor,

[0006] T |c@ét"i/§a—)ne§rﬁieg of the c(éB@W}é eiftltyrositté Rihasd\Neképtoaaflly. The full
Sci. USA 84:6379, 1987; ordano et al., Nature
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p1700H e (kidel (Pamet il phvaco Nl DESRES VA SHRTD: [057phordano etal
Nature 8%9 995 CGE(M&%' é?% kd) %@n @@831 19?9 8L a18-cd Hp UNBfotechnol.

s inVol'ved in si gna tra uctiond. [000/] Several
37:109019%&r Eipon apfireo ghkesylitameth @esteinny pmteajjﬂioeﬂytctsamd mhpi
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[0007] P! Sévefaaiffefdrit AFHBaciRE BV ccK iR s@dated to, attcRIPE &Y oREiS an effective
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conbj nat i on of 3 mMAbs to HGE inhibited growth of
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xenografissingeicn  Howiever these publicatiansidid »ef addesss thgrquestion of whether

system ealgllggt‘;ﬁgtgla} cg%eaﬂgc}-g{.ﬂ? gi\l%g%@?‘ ?ﬁﬁhl%ﬁ 29 lof%tt%rgiblam the

brain, Wlmre mem@dtbﬂratrdodrnaqiredéh’aldbsﬁaulﬁ‘ﬁ)(mlcbyt ﬁyNerdv Drug Discov. 3:
dmi ni stration present inventjon

430, 2006} findead, pfﬁvsme%olqﬁ:weqi ll’r‘?gé‘d'éy pRestengepirbedydhergpies against
central h&%&%@éxﬁ @gﬂ %!Hbfrgﬂa% WP AR to reRBclel\ERIL rf)ermeablhty

rovid treating a brain tunmor in
even fop@N&mbtabty.sa}(ﬁemdnlbetaﬁmjmcsn 9Aariocn, 203p mAb. The brain
tunor nay be a glioma such as an

[0009] Thus, there is a need for a method to treat brain tumors by systemic administration

of amAb. The present invention fulfills this and other needs.



astrocytoma, e.g., a glioblastoma. Adm nistration may

be, for exanple, by intravenous, intranuscul ar or
weubwuterigous routes, hi a preferred enbodi menPCTUSE006/021293

MAb is a neutralizing mAb to Hepatocyte G owm h Fact or

(HGF) such as a humani zed L2G7 mAb. I n anot her

preferred emMpRIEFSUMMABY @F THEINVENTIGNW on of a mAb
as a neutralizing anti-HG mAb is used to_induce

[001 O]r erglrc&een&ed@ﬁe% the a}vlenrrwpwdsw prethgdgdiyeptimg i brain fyggor in 2

patient 5 VPR AMIPRLabO R Emig, TR 00, P EF aflope spchy asen

astrocymmai,l g, a gwiﬂastmnm Admnmstexﬂlon mhay tee, glraaxamptel, byiniswen@s,
coat ed ELI | at e, cked Wi SA and j ncubat ed .

intramGieq it PETAES TOHGR iy P TPR SOl SRR B P epagizing

mAb t@ﬁ'@pz&b@fé Gr&9@DactdB(HEP) sihokk Hﬁﬂla%fzeﬁ@ifﬁ 1@8bt @n another

bi ndi ng, plates were coated w th goat
preferrech einbpdiment, sg@iAe, adbliviskatnwiftaim 85Auch ssubatalzing hti-HGF

2 th th HGF- Fl 1 nmg/m
mAD | 1% Sedé?]{ni(d“%@%ﬁﬁ%? a?’ﬁg e HGF Fl ag ggugd vvang )

detected with HRP-M2 anti-Fla [0012] Figure 2.
B ocki ng of PRIEE RSGRB TIOR OB ALEIRAUINGS| n,

o111 1%&&}%‘ rid @%‘aﬂ@%ﬁﬂ %J(nﬁﬁag@@%?fe&g o wl@b@ﬁlea%/#éggﬁELISA.

A. For ffbgidﬁliig, af AtGlrert capthifdroptond goi @atifnosuse Iglaysatad EAESA pidved

blockeé%%%feﬁae arg‘fﬁ’a%%@%(%@ R 13&@66%%%3.@.744 Nhanti-Flag
mAb (ﬁlfvit%geﬁﬁg f&l 151301%% Fllbgﬂlﬂgg lt(?"ig/fes'-F‘é fbﬁﬁﬁ@, )%)Yd{%éfére Bath¥ with

ung epl ATCC,
goat antiehursdmigG-e ridodked whtit BSIA | incubatadrw it h/EBt—IBB‘/EB/Ip@im]) ad then with

sice-sftg At milag- il BT Ponb s otn et plat ol B Vo B ed win

HRP- mglllﬁ_i:pa@qﬁApn determ ned by addition of 3H—t hym di ne
or C. As described (Xin et al. Pat hol .

00121 %rﬁ%l B0 PR RRERS Si%}%ee%e" BRafe. angiogenc,

and anbNabb;ﬁIUﬁc SHeEvit SO MBII A. MDERL2SHE (ATOD) Mere Etlﬁﬁhtefd&ffltl? 80 ng/ml
the | evel of proliferation determ ned

of HGI&aﬁualB. Hefbk26ig fon 2 days apdesgieibed (Grocet ebd Proet Nafl AceénScy USA.

98: 74%;2591% yl}oﬁggrﬁ%}%b%ere%%%é 1(2@%/%45;%%@ dﬁf\M tQJét g%' cﬂl%gz\gﬁ stained

with crg:ﬁtalBN&eﬂ/B) M4 FGShink 180 Rihelidlvels (ATTCOpSIk 128@ehg b were
+/ - 20 [m, of L2Gr7,_ Aft r i.ncubation,
mcubar@é i §erwerféeerw@1 I etveﬁweaHE@. Q%B negrlﬂu dr%ezﬁgra PreisefyRe-
|
matchegr&ehe&brﬁgh ?mﬁ%@)efbr aly _hfr Qhd TRIRY L] o%km gfbél’fé%gxg glete%nsn%ed by

escri ‘Oncogene 2
addition wfri8H-thginidiné for édrru@ As é@ctﬂ)&MXJm etalt AeatlePathdl hS Qrilid,

j t m.) +/[- L2G7. (20
2001), Miy Rt CBSRRER: 2 Pbuio e Seey b e B YRR 1% FCS
with oﬂ%ﬁ%@m@f@@ ﬂ@?ﬂ)@hﬁ 12G7(df'l%§ﬁt%1%n§b g6 On@dNe 1481 of
for 24 and vi abi | dy det er m ned
prohferatlon determmed by the addltlon of WST 1.D. As escribed (Xin et al. Am. J. Pathol.
158, 1111, 2001), HUVEC (6 x 104 cells/100 pl/well) in DMEM/gel were overlayed with
100 pl/well of EMB-2/0.1% FCS/0.1% BSA with or without 200 ng/ml of HGF +/- 20 pg/ml

of L2G7. After 48 hr incubation, cells were fixed and stained using toluidine blue and

photographs taken at 40x magnification. E. As described (Fan et al. Oncogene 24: 1749,
2005), U87 tumor cells in serum free DMEM were treated with or without HGF (20 ng/ml)
+/- mAb L2G7 (20 pg/ml) or isotype control antibody (mIgG) for 48 hr and then with anti-



by the addition of WST-1. Ih b, ¢ and e, values are
mean +/- s.d. [0013] Figure 3. Inhibition or
woegreasei7’ean of glioma tunor xenografts by L2G7pcthusi®de/021293
(A) or U87 (B) glioma tunor cells were inplanted
subcut aneously into NIH Il Bei ge/ Nude m ce and tunor
Fas mAb ZEI-TIDIO' anedBissclinidyl peds/t) forot ha) andNall Wighildg Aetermined
. 1993). After tunor sjze had reached -50 mms8,
bythe@ﬂ@}usgoﬁ e Ig b, cangl valpps gemeeapridat@d twi ce weekly
i.p. with 50 or 100 ng L2G/ or 100 ng i sotype-mat ched
[0013]c oRiguad 3.nAdhilitidrg&) regresidSo Aglidnmdiuamir &dno g ftoms L3GBWU118 (A)

or Lot B 5% B B TR Y2 e i
and mfélﬁf ﬁ/%é £fdnithlcnas H@s‘&h@é& (>K1h{‘$t%1 U Reucasbakal yBa 'I@ﬁ‘er%mor size

bei ge mce as descri bed {Abounader et al-
had redgched 650 1083, 2098 )0f nBeaint+ Agr AnwermritHateg twm@ﬂlqlwelb yw1¢in5 0 or

100 7RO Shkpe Pt b GO0 B s o

show fBIAWVITGR MBI Valddhthrs Hickh Hlhor RINIA O£ d.c..2UC VT8 Atumor cells
studies were_anal yzed by Kapl an-Meier plots. D. Brain

(105 peramonsshwep injrsied dotzasransal bt intsetbic caustaint ademeatof ficid/igpBice as
desan]ed (é%bur%a%?r etzé? S}gﬁ $Me. 58 e@%g)t a§t V\%%‘%Tng endi %ﬁ résfpecct%ely on

doses o
day 5 ztrfd&htymnis 1ﬁvllt2hedllﬁ)50a1i’®\fi, %ﬁﬁlp@ of MBS (n&hD(WI\ﬂ@e &dlﬁhl@t%l‘e@&% 100
ntracranial xenografts. E. Intracranial U87 tuno

ng LZ% PLRBS tWieeirrsklyi apdanrviyad anesiforsdy Sunivad s dies stesp mksgzed by
Kaplar- %&@E B HR sQﬁXng@ ?éﬁe@ bs Hés%ﬁﬁ&?{)&bo%nﬁdéf%? aIWFIAﬁEB J. 16,

Brain sectio romrepresentative mce
108, 2@y fibd tepfasemtati veeaicewadrifioed oarlaipdy afiér Atloes of tveiat mekly 1.p.

treatm?%%ﬁ@%é@éﬂm {3@% TGing o LUt FRSREramiabeIAEERts i

IntracrHﬁZl W8T hidedraRhihesiB NREViAhAISnicd B DIy A DYRLE & gttfféaﬁﬁgnt and
after treatnment of pre-established”tunors wt

on Dayt ¥ afecrieseichgnt ddisess vofh L2GT. I Braiprseetisins fileex repsisontafivoamite on

Day 1 HOlPR Rt R DR EnS tlribef i [PF23 aiRg mav

onput er - assi sted i mage analysis. A Anti-Ki 67 ( DAKO
[0014]t oFigateet t Histadogi¢ad paalysig o ElainssectinsAram miegrivith A 7Linfracranial

senor IS MR8, S5k LA B RER BB il e

twice-wiedkerosep 0PLDGT or bdﬂﬁ@ﬂ B@ﬂsuﬁﬁﬁﬁ@h&?&sta@@ﬁﬂs ERre stained with
DESCRI PTI ON OF THE | NVENTI ON LOOlS The i nvention
H&E agd fhy igdicated patibasy a9 indexgs ﬂlr?@ iHedpping Gorpytengssisied immge
d t [ o)
analys ST, Mo KR A0 8 dhfedt Bidbird iy RS, B niforliin (Lie
Techncﬂaglbsjrts dehectetgmmwsseisalq Aﬂlhrbbehy‘,’&) q:leawteélcals_pasa*ﬁ IQCa]S]; Signaling

recept ar ough an under st andi ng of

Te"hnq(jré@a H%tﬁ?tl apo t@flc? |°F deq%BPSEﬁr actice of the

invention, it is believed that the success of the

i nvention DESATRED BESCRIRTION OFarHE dY¥BENSTIeRE sage of
[0015] anfﬂeblggé/nt{o%%%‘}lgees abmet%od of treating brain tumors by systemic
administration of a neutralizing mAb to HGF or antibodies against other cytokines such as
growth factors or against cell surface proteins such as cytokine receptors. Although an
understanding of mechanism is not required for practice of the invention, it is believed that
the success of the invention resides at least in part due to passage of antibody from the blood

into brain tumors due to a defective blood brain barrier within the tumors.



into brain tunors due to a defective bl ood brain
barrier within the tunors.1. Anti bodies [001 6]
wanvichiedi’es are very | arge, conplex nol ecul es PCT/US2006/021293

(ol ecul ar wei ght of ~ 150,000 or about 1320 am no

acids) with intricate internal structure. A natural
1.  antAnbibdyiesrol ecul e contains two identical pairs of

pol ypepti de chai ns, each pair having one |ight chain

n | C

[0016P" AuBBEARE RN AR, b ﬂo%%:gﬂéé elggefagg“ﬁa?@w S19Y,600 or
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onst ont interacts with othe :
contaifi 5 Hemi<al Byt P RANGE SylsPeAch i tHYlgR ons hg g and one
heavy ¢h@th N EY&H hgmcﬁaﬂh%ﬁ‘h@&/yf Pafh HRuHQIBEBEof Who regions: a variable
di mensi onal space to forma variable region t hat

3-
v) tﬁcmrsmmlere@m blgémg(ﬂﬁ@frar@k antiglen, and a @osiatiof‘Cohragim that interacts

with of/hé{r; cg‘gl one gl o € 11%rﬂgli1vgsty§¢egi teﬁfeqéghg %12)(5 Pgaéfé/gcﬁ@%%/vgﬁa ereglons

fold u;( mgemaghmdﬂﬂelﬁmnmspa@d tdSoini a lveRgi1B e ﬂhﬁﬂblhﬂ@the antigen (for
npl ementarity determning regions (" he six
exampéqaﬂgeqeﬁtomnéh@ suEgg ofacelhbl 1ﬂ@i§r¢&$}hh$}t’fw éeavrymimrt Yrsiable

cson! A RO IATE (OIS, SRS R

complérhedariiy detdrminihg ﬁd’gldrﬂ ¢KSDRET)0 Thesixt @DRSin amhit{iRdy vifigble
dormaifyGisdEpm RAGIANT CRA 850 ros esp QoA CBRInPR B faeetifr n 3-D

f t A
L
positiotneigd dmlgtioof ihe KRR nleayeibrert preci@iiRslefised: dlibed B.leal., Sequences of

po TRt T Eh et ST bRl s, 13,

1987. Bk §aMloRE vaﬁ@&e ?e%léﬁ ndRbhtRAY it RS RfAN6d BREPanRfork,

encoqgass pol ycl onal anti bodi es produced by injecting
which fgymg 1’(@9@!‘1‘5@@1@ ¢Bent, rabbit or goat) with an
antigen, and extracting serumfromthe animal. A
[0017]huAEndrEetbnahértibody (A bisgesmedlé aalldcyiae ggicaarfadtibody and
(monocl onal ) anti body ?n whi ch the CD%from a m)a,se
therefoin dosaiay cpeoasies Palielphd aybodits riAdusa balieisctite anpanimal (such as

a rodefl AEBHE br g&bf)gﬂﬁ giéﬁ%énaﬁnds ﬁl‘z%sq?‘;lrﬁ %Eﬁee 11‘§Q1t %A Bumanized

uman an ptor an umani ze
antibodyniss iaigedetﬁallyangmb&ed (Iﬂor[mﬂltﬂlall)ﬂ antibddsia wWiialntHe®DRs from a mouse
. ol et e m a nouse antj body (e. Pascal i.s_et
antibodij (" Honr oG | Rk Gan g be %olzﬁ)msteymﬁ@ﬂ?ea Sl §Pgdes) are

grafted®Hid Qﬁgﬁﬁah 2nf@b t‘é&@ﬂ& i‘b'o@? I)%JHE ag’ug&ﬂgé' can also be

anti body and variabl e region anmewor const ant
made widlyleonihah ﬂmnomﬂi@mﬂi)hﬁwm @dyousk ran‘almtdiyt(ergn Pascrahe retidr, J.

i nding affi.ni at | east
i 588, B AR o S5 ) s o
donor d48bBay end vﬂﬁabl&reﬁﬁg e a15d éﬁétagg%glcﬁé%n‘% h‘&ﬂl'aﬁ tﬁnt1body
IS incorporated herein by reference, whi provi d
In additjem.dn oeder inetain bighdrinding pifodinsatreast omoﬁfvomsﬂdmnzbnructural
elemen?snéahbo%%n?p%yed. See, US Patent No. 5,530,101 and 5,585,089, each of which is
incorporated herein by reference, which provide detailed instructions for construction of

humanized antibodies.

[0018] In the first structural element, the framework of the heavy chain variable region of

the humanized antibody is chosen to have maximal sequence identity (between 65% and



[0018] In the first structural elenent, the franmework
of the heavy chain variable region of the humani zed
wanvichieay3i s chosen to have maxi mal sequence i BEWISRON6/021293
(bet ween 65% and95% wi th the franework of the heavy
chain variabl e region of the donor antibody, by
95 %) Whtthé)fr;tmﬁ@bﬂmﬁ thghé¢dve chgineatiable aggiorhofithe dooen zmmibn@y by
sutaoy ST o bl R SR et R G Bian ntodie. 1

the seﬁ(ﬁﬂd RNral SRSGE G cHBHRBHALINES ?mhﬁniz@@ aﬁtﬂﬁi’c‘l@\’\ﬁl&t&f arhiR6 acids

man acceptor anti body (outside the CDRs)
in the rﬁamea\coe]d ofiibe hupen rae@tmdtnh@@rfph@ldﬁéh@@%b nﬁetrhléla@nﬁrmth

bod c nce wt eci f]
corre GRdiRg ind i ERER AR o b oS PR skl il Rt mgeifod rles
SpecifitAREWMR2knids Bci8dreplacddia tlli)a’iﬁfa@e\%ﬂddite tliosaRohi Itlﬁalbdsﬁ of their
intéract with the . For exanpl e, the replaced

abilityaieiintsrast weth teaDRe. Hef exsarnle, e 1eplaord MRinCHASiGsSAB be adjacent to a
CDR f}hté' ﬁgﬁj& a8 d‘%g n?ll %{cav& Whﬂl éf'-66ang§(} I %'%Cﬁk i#tt Shized

umani ze ody as neasur I Mensi ona

antibodlyas eneafR6d B 3-Biradrisiomel spaeert i body is an antibody in
whi ch the variable region of a nouse (or other rodent)

[0019ﬁntA PR %nfél%ﬁgl' Egﬂ a¥isdd tntﬂ GhiANAL %Piaﬂiceﬂ:'g% &tfa Bouse (or

uman anti b elf condtruction by neans of genetic
other sight) eatibady is sombinbd kaithvthe c@stant Begicnbaddi lasnan@tnalbndl, Hlaeir

bi ndi s eC| ICIt of the nou antib e i.n
constgf e Y W RET 1 LI0RARERe e o B b 6 RORRTRa in e
bindirkSPUEIRERy BF #29usk ﬁnﬁ%d?ewhﬂ@béfﬁg hisod Wojﬁlﬂm%@ﬂl The

anti bodi'es suggests th the i mmunogenicity of

propogtfrimefitiophamen froeiess dresenhinenonse @nréemmde@ﬁnm@ﬁeanﬁhqdles

ni.zed anti baodi es, .0t her t
suzscR v u Cu e Boty oot ARREsd pRfEklsEebdeen mouse and
humahiZBd AQHRAI8] Othdr&lpkio¥ geﬂeﬁcﬂguﬁfgnﬂﬁfdd%ﬁbeﬁeak that tde have
human anti bodi es nmade usi ng_phage dlsplay nmet hods

reducgdmmapnaegenigity relyibotio mmrgupe antipadigsfinelide lélpng} ant1bodles made using

e RPBIAGE o504 MRATSERE RO, o107
Wintdhy eW@bQZ/ZW ol ﬁfnier[rﬁﬁ) F/EBS l].&ttnm D2,a199§ eevich oﬁmhminl is incorporated
Lonberg et al.., WD03/12227; Kucherl apat.] /10741, .
herelrb@ewf@ﬁn% PEFSING transgsihip amg%a%% E@‘.gr? gﬁ W&Pﬁé&%@) Ritcherlapati
k ti bod
AN L e o

stanti al portlon of the

oo DB A5 G DT AR Fha Ko PENCI WEeR

substﬁl@iﬁ?}l%mbf? BERe aBHARELId bdefieRdt dRPE LEBoBNGAINE 28 5., Bbdut 30% or

not Timted to chimeric, humani zed and hunman
more)amnigifesesi feam hAmausmuwmeglebmhn genes.cHenesa hyvmanntibp enfileadiss”

h fl |
IO R P
hereir, @ “PeHIBE- ﬁﬁhhﬁ(ige‘ﬁlm@u ﬁﬁtﬂﬂﬂ@rhb&ﬂﬂ &Pt WRASSi Ghifi il Cess

humani zed and human” anti bodi es as wel | as ant | bodi es
immupegRsiGy thapt moupyaEibedy Piben admindstered Sxhymanpificats. Such

antlbo%nés e%@glnﬁg'ss tcH%erﬁ?ﬂmﬁ%ﬂ%doéﬁtdqmtrﬁn%ml%dlgs £8J k11 as antibodies made
by replacing specific amino acids in mouse antibodies that may contibute to B~ or T-cell
epitopes, for example exposed residues (Padlan, Mol. Immunol. 28:489, 1991). As used
herein, a “genetically engineered” antibody is one for which the genes have been constructed

or put in an unnatural environment (e.g., human genes in a mouse or on a bacteriophage) with



epi topes, for exanple exposed residues (Padl an, M.

| mmunol . 28:489, 1991). As used herein, a "genetically
wengicsneer’ed” anti body is one for which the geneeThay®e/021293

been constructed or put in an unnatural environnent

(e.g., human genes in a nouse or on a bacteriophage)

the hei,p' dfhredenbiabp DA tebaiguesand WBM& theelivre O8)€ SnotamdomPals @ mouse
e..g.,  hot _enco S a nouse ni Ab made with

ef
]nAbIBB '@HﬁF6W§P“WVBﬁV@@W%n% CEM?Bgy. [0021] The epitope
of a mMAb is the region of its antigen to which the
[0021)ni Abe opitefe. of Akt thb oelies obitsahtigen thehiarke oAb binds. Two

antibogst L 5Py BN HIoPS ELFoEhE e sl IR (ecks)

bindin@ df’¥he Ster td o an@i%én OThak Q6% 18X 9}@ Sl%xoﬁoyp&el O@Qte'xgé?sg 36f one antibody
I nhi bits bi ndi ng of the ot her at | east 50% b
\e]

inhibits bésrdingaef the piwy by avleet 5@%eh1lt me@rablyrﬂéé{s 8o evea 99% as
meas RS b 8 L0 S50 S50 o o AT AR 50 s,

1990, viichi i invyrpoefted Eﬁél@)by né\fdr@fc@}itAN&haftwdl}V\@wa Rhiib@HéSfave the
have t he sane P,letope if essentjally all amino acid
same erP&FPE? Hsseentially plbamino agihmpiaiions wdhe antigendhat ypduse or eliminate

bmdm? oft gh@ %ntﬁjodg'?gduég bt ,%afeqﬂff&iﬁg BF tnglofBe N %(V% :th géhgghﬁ?\j
odl es

wo ant i ave~ over | appi
overlappmg epmn:mae ibsoiet amihabcidmsuthiials tha detlllme or el@:hiﬂgitdﬂ?h&mg off one
.. _bindi ng of.one antj.body reduce or elimnate binding o
antlbo?%{ee(?la?%%’i‘?h@m@m‘i’% ?gﬁlﬁ@%&ﬁti -HGF Anti bodi es [0022]
A nonocl onal anti body (mAb) that binds HGF (i.e., an
2. anNeutrgdizipg\nti-H&Fsamttbodiesneut r al i ze HGF, or be
neutralizing, if the binding partially or conpletely

[OOZZ]I nhl Ihbﬁéi:lcﬁﬁ@arﬁfboﬂ'? (RAD) 0B HGCE eV iah 1288-FREF H@o) is said to
when the mAb i s used as a si ngI e agent).

neutraltl#eHﬁFowdgq eutralipiagdf thedinding picHaliner coampiet@tyr lambzts nge or more

bmlogﬁ?fé&;\a/gci/esrecgfggl bkﬂ%hggcause t%géelglct Sg}glﬁﬁge )- d%P

blologfce] IbropernessoiSHGF tha aViRdiriliZdeg Mtivoaninkg ikhidneaye lﬁlMagﬁ)ty of HGF
to stinulate proliferation of

to bm%tl@gf%‘?tée%m to gussithe ecaftping %qetﬁamég’fllﬂagaﬁwsté‘éadlmDarby
canlne‘i{'i‘@fe?@l\/fﬁ’(?ﬁ?é’elﬁpﬂotslﬁﬁ{dlﬁla fff f«l:rﬁmo@g‘% BE %ﬁ) g?fﬁ@%‘r) certain cells

cel to stinu at e an
includigg inpdtecydes, AR mdnbyy eptithehid] @bllyan® ﬁaxﬁnm&:mnaasmmbﬁéells or to

. dot.hel i al 1 (HUVEC [if t tub
stimul g AP e e O RATRIBER PISPOER i SR e emgheypsculr
endoth?}i%ﬂ ke @HUWE@)?rGIWeQ&oﬁ P ER SRR oAy lbg nﬁcﬂicﬁ g’g{os@ Fessels

Anti bodi es used I n the 1 nventidn pre er
when apphiet] toght ohigk ewsbr0 dhosioallantoit h@nﬂxrmtee(OAM)] cAdibbdigs ushéin the

an k u Wt ccession n 3
imvent G BRAAD G SN R Of v ' Y brolEiE SsoRPL Y din Gy
sequena@WhiﬂS&cc@ﬁYorpﬂihﬁﬂ@r MH084.CYinAlehea hARRIML AL, H@}’aﬁtﬁ]ﬁlﬂn@t bntibody
bi ndi ng of the cytokine to the receptor and/or inhibit

againstany ey taking aeyivking repepienmayinhipit hinding bﬁthewertakynmutmreceptor
andor GG S Y BBy bR TRl Qe B o

factor, sydhodl angibody may inhibit proliferation of cells induced by the cytokine.

[0023] A neutralizing mAb used in the invention typically inhibits at a concentration of,
e.g.,0.01,0.1,0.5, 1, 2, 5, 10, 20 or 50 ug/ml a biological function of a cytokine, e.g., HGF
(for example., stimulation of proliferation or angiogenesis) by about at least 50% but

preferably 75%, more preferably by 90% or 95% or even 99%, and most preferably



[0023] A neutralizing mAb used in the invention
typically inhibits at a concentration of, e.g., 0.01,
wO0 200618053 1, 2, 5, 10, 20 or 50 ng/mM a bi ol ogCTAIS2006/021293
function of a cytokine, e.g., HG (for exanple.
stinmulation of proliferati on or angi ogenesi s) by about
approyatnalm$OO%Q%sbmiallgrceﬁ@t%y)yasw%yed”bymqthcﬁfseleamfbﬁdbl}lder

Examplge pokuia maps 6 el DB R s mhitition i mepicdouien e

amoulﬁ%f mzt%ﬁﬁx%%spd/ 1s'}’§§t@9ﬁ§1e‘i’i€ﬁ)cﬁlll? SEmUNEShe BB AScality, or is 0.05,

In the art. plcally the extent of inhibition

0.1, 0. 631 rfeersif MHMBmfttrhldy,aﬂ’fMﬁ’t @56, E%?&,cﬂa%wrl?é&(don essqniigtly

f.fji.cient. t S i
comp18 Ff%l%ﬁlo&ésacg_le_){ecli ﬁ%n Ehf%l%lg} r%t1§ 8? a‘?‘}b?ﬁdg%ggéfﬂé@% v, '5;( y]ix 2x,
3x, 5x @Dk, PHeraibB/aheIRAD iP helitiiriig, Bs §ﬁ)ﬁib11aihb }mcﬂ@g”milattewty, when
i nhi bition isachieved when the nplar ratio of anti ngl%ltlon

used as @ sg@gl@&geﬁé bug inpsogie methodspiwo spAbssare gsed;iggether to give i
Most glireo og' . a%’( maﬁg i‘;r‘l\e/n:i@?ﬁlzk%&ﬁ e 1 oAk bad s%gerai oﬁPe bi&&%}@iltacttl\hﬁes

ed as si ngl e age
listed bifov&9Iee puq:tofsenilseremm b GRmeA b shexd uts@gﬁ‘tdmgle ageglt weutralizes all

i.nhj biti.on. r ef themAbne ra not
the biglggicalieEvisigs 0 LB Bl cogrd Ly BrBTdtitea @ b AR most
preferlalﬂét RAAGIRLE in HRin PGB0 SR SrEE By be @acﬁi&tfbf H't@% MPis they do

used as a Ssi n e agent neutralizes all
not bihd, @i oglydahd tocd iuch lessser ektehiGhrdteing thiat ag rélaigd|tg HGF such as

oS B N SRR LTI M

typlcah%avé Eﬁfndir& dehBity 0@kt RhAd0” M BitlpyefeiaBl 105 M BYBigher, and
| ésser exteq protei ns th re related to HGF such

most preferabhy b@%Mstor@mg‘mrhrqf\@ntl@r Mﬁ@ﬁlﬁﬁﬁ vascul ar
endot helial growmh factor (VEGF). The mAbs typically

[0024NaWEABs Risddh B ialditidh tiycl{degntibbdias in taais hathal tddaindpistform (2
referably 108M 1_or _hi her and nost preferably

light chaigs apgl §Hienvsorhainsd Apduyp bph ofifhgkeewn sgbpas | W&gl\/}gM

TeD a&fﬁr qatgl@ifsﬁtﬁ é@tf %%ﬂh%ggﬁgg%méﬁ | ﬁgggﬁgn& lﬂﬁdurse I¢G1, 1gG2,

IgG2ts bad [E}3. alieh meps Iafe aifo meant of inchee Iﬁragxmnissxﬁtayplemhetsgﬁph as Fv,

Fab al}cg}zﬁab )ggltﬁmcp@]é% {”g&tg’ﬁ&}eﬁZﬁge Ubt Y’ECMQ? E&xcg%mmnol

17:108 ”1@8'7? %ﬁxgleﬁlﬁu{fﬁ{% o8 ’gc}ﬁs%@n QiﬁﬁnprctcON'aﬂ CAHQP SET. aBess:5879,
as V

of "an di es suc Fab and F(ab'
1988; Mifdriat.] SciadceldiBrd2d, EB38); mdlaasqueesgthh B Q@V@lﬁtﬂm zeggans (e.g.,

U.S. gt Do 2h oy SHS WAL Rrag aninigce B Aty 8 himssenor
chick&g oﬁ%ﬁlg or a8 &uaythler %n@dcaﬁ& engiR6dréd) CRod@hE nf¥dsk, ard ﬁ&ﬁé by standard

and anti bodies with altered constant regions
methods $ellfatowmt in e ar compriging multiple imphaizaton wet Ggﬁm ﬁmqropnate

muse i 0,
ol i BB by bR oLl STUGHRTY 080008 s
and fustoandiay 8 sureibiomemovedlizedk B6lWind, Bnd then aelecticrofop hylsmdtgnas that
mul tiple inmmunization with HGF in appr&grlate uvant

produge %iltlboﬁ}’blndlrt&tolﬁiﬁg ¢ HesSerdBtpradantnies. olvemeyie an fumanized
l;
mAbsWéx{a{%@f;{?sw %{ S!ﬁétﬁ&ﬁ b é}tﬁo}ié@&g?? %ﬁf Gkt gf’éggri dh¥Himents of

zed I ne,
the ing@itioa! | Hmm@ﬁlmnubydles nhadm 8.9, hgtphage display or transgenic mice methods
are also preferred (see e.g., Dower et al., McCafferty et al., Winter, Lonberg et al.,
Kucherlapati, supra). More generally, human-like, reduced immunogenicity and genetically

engineered antibodies as defined herein are all preferred.



produce anti body binding to HG-, e.g., see under
Exanpl es. Chineric and humani zed mAbs, nade by
wanockinomm net hods mentioned supra, are used i RCT/US2006/021293
preferred enbodi nents of the invention. Human
anti bodi es nade, e.g., by phage display or transgenic
[OOZS]TI The ﬁﬁtti‘ulhdﬁlg&uha—HGFm@b eRef r(é@o@&@batéh@Amemweffym Culture
McCafferty gﬁﬂ& nter

Colleq@g{g nglqra%'lé(t?q: ngwﬂhfzg c&gqg}gap{lg eﬁﬁ F]tacrqaf(yg is a preferred

b! Q9 1Y il dnfioRNdne aBsYsitGaililng rﬁ:ﬁﬁﬂaﬁﬁﬂfaedn authorized
exampg% odi eémé% defllned 1r?erel n gﬁ all preferred.[0025]

deposifirg ané wpladeil 2ty exrenti ofm@atmnp@om@xll*(yd@pi@gtr\tcél@né@r 3 praiod of at

last ¢ AT AR OB 0] G TG ANE: BOUARRR P § Pl P SRR by the

deposidr§f RF b @eri6X 8R! 18as0thirdy Medds ﬁﬂHr thiséaté 6f ihbelepmte Dt thaing the
The deposit will be maintained at, K an autho

enforcd@lpodifa cafrtpe seleted BePalc BIChAVY BerioR isIpngsL. il 2 a%%t%ﬁlons on the
avaﬂa?ﬁ) [twf 3 ' | 'lgl}/ cfrthgs%%%ﬁ lﬁﬁ&% Wi l;eoi?re%&%[ I%HmQIEd ﬁ?oﬂ @8R%dsuance of

Fecent est for telease

a pateftf frcﬁnfﬁtﬂa‘@ ﬁcwz&ﬁl rmmiahﬁdg hyA‘ttshmtldﬁmcsamb@lry)verﬂapplrfg epitope as
d at least thirt

% é&% e date of. %FE’ ¢
L2G7 ey athereagpléony A HEts ST 40 381 & §hiinee of hmfaire fum o
1L2G7 F&?et ﬁémalw Fegféﬁr ApﬁlAborﬁ%t'c% &)@fég %ﬁfh LAGY fcfr@ﬁ’ﬂdlhgid BG¥F and

I|ty to t blic of these cell lines
neutra\wzdzsl HGE ih it eitrocalh yivoesmys desupbq:d hdveiniis slga pragersdd. Other

nt t he a I|ca I ng, n
varianfy o TGS a5 Ue PR L R pe S gt Uy B rore
regmrﬁ)ﬁﬁ@ 681 se n'cé‘(l% 8. Qﬁeﬂ-ﬂ%e& Y§ I atsht @linBEih € sytem; Kabat et al.,

umani zed form of L2G/ are especially preferred, A

mAb
op. citt)paitleasd irpie €DRy, tahd LRAGR2iN bl fmqﬁlenaigormmoawamh differ from it

t | t
N T AT .
conse#vaﬁge Subshitudiond)] d¥dstidnBadr 1ﬁde€t1c91@%ay%§@ oy us2@%h théaﬁtzermah Other

L2G7 in vari abl e realon am no acid seguence &tlgﬁ
preferwdgnAba; inghnslg mgnanﬂ&exr@ BecdrigpEIosay cLy b ameReY ricered

, at least in the CDRs, and nmintain its
]nAbsasgg?@%Hgﬁlpropertles or which differ fromit by a
nunber. of functi gnal | seguent am no
10026 c AySiSE PGP BRENaES oM ERH TR TR TRl BLl LA BrRggeably
consefl8lifd LRAR acg bBSELibAL RSy WOS%IS 8P 1R&i 8RN0 BRIs substitutions

I nvent1on. her preferred ni Abs include human-1i ke,
as corrsetdutrwbn rmmnmsgsmme, aynismacidemey be giduped agfodlewise &Ermqbk

o e AR, S SRt 0 S A

cys, sGORSEENRAD TN a8HcNRI AR Fhs§ URB! 1L UGHRAPIV (basic BideRRSIAS): Gfn, gln,
cfas’si fying am no aci ds substTtuti ons as conservative

his, lysrarg,o@mpé\éfmaduasenﬂmcm cheingientefionk glyaupesndgroup VI

o B Y. SRS B BLER Fpgos b

amind-4badsia tie $afo cl&8! Nohlonsdav e sibdtitftdsisdoastiu@exchanging a
chains): asp, glu; Goup IV (basic side chains): asn,
membgr af ot of thespslassgsgor @@H}bemé%&e&u es influencing
chain orientation): gly, pro; and Goup VI
[0027] Yet other mAbs preferred for use in the invention include all the anti-HGF mAbs

described in US 2005/0019327 Al or WO 2005/017107 A2, whether explicitly by name or
sequence or implicitly by description or relation to explicitly described mAbs (both cited
applications are herein incorporated by reference for their disclosure of antibodies and all

other purposes). Especially preferred mAbs are those produced by the hybridomas

10



(aromatic side chains): trp, tyr, phe. Conservative
substitutions involve substitutions between am no
waehws30713t he sanme cl ass. Non-conservative PCT/US2006/021293

substitutions constitute exchangi ng a nenber of one of
t hese cl asses for a nmenber of another. [0027] Yet

design@¥el SersThls 1 paaf enoadifoorl, use.3, b.74t3e 1i75vie Btd.412. 120 | 2461 and
all the anti-HG- mAbs crlbed i n, US 20(@/0019327 Al

3.10.1 gnd VDSROOSIGIEFREY DyniheingeaT e Kaljeha o ablp Fesisph egpences

prov1d§c?( 8#} %ﬁ Pg 'Nd(be g?lrﬂrl—%jegf Wd@OOgﬁﬁ 81d7PA2.00 ABE ph&b@lil e bSne

(both cited applications are
respecﬁeer €DRsianany pf)irhad;eelmktdmymﬂbﬁ emAhs:ha\flm lighteand hgpstehsinuyasiable

regmng];}@?grfe:agggl essﬁggefa ?rh%?s}é %ngag é(gﬁlegegp{eﬁ% \?a%{a%ie r%glons of these

' hébrd ulatZdlain d adf. llbttt
hstedl?)&% &%ﬁﬁ?&gﬁ&ﬁ%%o%wiﬁ héh 1§q 2n4 : lg iz f s1u10ns

deletiomrgt ifseftbns; laAbs be@p‘@:tplth@ﬂia}md@ﬂﬁom af B{7Faseny of éw?ll%tﬁ@ mADbs,

t chain v a e} Q
o il e ¥ B SRR BT SeR tetbt E
deternﬁﬁé@bé’c@é&ﬁﬁfrh&‘rﬁ) n&8rigfy re@ior degsencks sligad msing thaibisat
having |ight and heavy chain variable regions that are
numbeging|cenwantiony, 95% or 99% i dentical to the respective
vari abl e regions of these |isted mAbs or differing
[0028] r dNbthbesmisutintely, d m&A(brfSEmentheahVMOnol acfod treatment of a brain

e e e L 0 60 HSE e e A o
factor? 09 Al ARG IR 98[7?%(3 SAE el (VEGIFYBa deurb 631N 54 as nerve growth

herei n. Sequence ntities are’determ ned between
factor I(Nﬁﬁmdlgdunbiehved nanotatyhic facigi ()BDQEQUEINE atepgiednigg igkryvth

tor S B B S OSSR By B g

factor glﬁlﬁ &k y%ide%alagr%ﬁi Rctol MGFR YeRslig Fépﬁe g:\ﬂfﬂ Bin@hﬁ@guh@n a

mAb, bithds to one or nore of the f

neuregﬂmv(NRG -hotnd/or NR&E E8| MR Gelosrandras NRE- ?é3eNR NEG"*) insulin-

e o G ) R TR P s e

(FGF)(%MMW RIANFGE; (FaFL Nar i3t piehgalgly cmm FORCGF-2) bt as
-al pha or TGF-beta (TG Bl and/or TG %?C

alternqﬂvabelf gfwhpipetis gRHWIRDPLENB A 1p BRGE) SonghlaichgmAb is

neutragﬁ%\#t By gtﬁf&t%r S dimenE rtﬁ@ﬂ{%&fg ?19(1j fnecﬁé‘ ﬂvréntll\l%amlds tbo a cellular

7 a neuregul
receptbﬁﬁr%njaﬁﬁié O mdieGf 2R aHﬂR@i&ntloned\B@Mﬂh factcnrsul inlike
gromh factor (1G--1 and IG~2); or in a preferred
QR SR erffoRMhdY BASb@lcedRidm (RSB Bkiabmys.
[0029§"J%g1@i‘vgﬁ‘gb ?&{GEJ% ? or n%st0 pr;iesq‘ erabl yC basi ¢ FG-
Genet{calBF e@dinednert ma\lbs,ee gacmmhy omenmzm@Aé)smaxbgwypressed by a
ener al

e UERSipb bR, Bl U ALy ghin v

regloﬂésrﬁay B styﬁﬁlebﬁé’(?ﬁbfn%eﬂhﬁﬂl%g bRgchueRbliddsaid ieeapd agefher with
any ‘one or nore of the above-nentioned growh factors.

availaple02 Qiglcmanmtv expisson Bectars ée. &ncarnmercialavatlablpiprplavitrogen)

that p1p0v1c{jeutﬁe necegs%{r?/ }e%S a{ory ¥§’g1$n%°£@s promoters, enhancers, poly A sites, etc.

Use of the CMV promoter-enhancer is preferred. The expression vectors may then be
transfected using 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 selected by appropriate antibiotic selection.
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Genetically engi neered mAbs, e.g., chineric or
humani zed mAbs, may be expressed by a variety of
wanockinomm net hods. For exanpl e, genes encodi ngCThSR006/021293
light and heavy chain V regions may be synthesi zed
from overl appi ng ol i gonucl eoti des and inserted
See, ¢ 9B RPatentiNbhs,83@ 10 BbLe g€ megintns dntibodyexpy 86 piraiced by
vect or e.g., CO rcially. available fromlnvitrogen)
growaggl%e “ﬁilégﬂ?fgnmﬁ@l (?é@‘%aj’rl?glroéeg"ﬁioéft-ory regions, e.g.,
ronoters, enhancers, poly A sites, etc. Use of the
[0030 nnecpiessed cthh amdles ori ghqyrasfierdiedfor THeindhpingsstiormay be

puﬁﬁg\;\é%%cgﬁ%‘%’]\ﬁysﬁ%}%ﬁ%% L ae%}&%ﬁ?qt %‘g‘flg%.lta? 'X%&i'lt?é%l%n, ultrafiltration,
proteigl e 64 G@@Miab)t dHRSmhtdEpBy, kel cbisidh cHFHRS éﬁﬁhf, @hionlekB8Sice
such as or non-produci ng nyel omas including Sp2/0

chromgfQer g, cativn csehdnge ehiopaiaaranivtang/canthien s foblintt ed
tronl AU b 1L 45 AL 0 SR o Syt

about 96 op O6%Linatb geyeigy aeiphderié at@b8% drPISOREIMER It dgeneity most
avai_l abl e bi oreactors. [0030] Once expressed, the S
YHGEQﬁd?gF TACEREBHIES for use in the invention may be
purified according to standard procedures of the art
3.  sudhempeuticcvofhiols rati on, ultrafiltration, protein A or
G affinity chromatography, size exclusion
[0031F h1R aptarat &DEbo bR 1R ERRGBV SIHOA TREAEESPRYhof 3F heftment
.. exchange chromat ography ‘and/or other forms of affinity
with agtheghencstiead fmpulativadonprisnganidbdpssibed hetein. | Phagmaceutical

form GG BEL it cBu R} WP BIAET hinilouasiRly SSGhtane patler
optionall PRGN cipyentG stabilefess, iethe 6@ oPRBpHBEAL: %@Eoﬁ‘sss%ﬁltions.

3. .Therapeuti¢c Methods [0031] In a preferre
Accepiablz earHig cxcip@nippleteilizarngis montonicfe actipientsat thetdesezes fnd

A ] aut i | ti. C risi
conooAEATELIAA by sAHTARAL L flos LALIHRL ORI 1 i
typicatlhef &.8tto B st aftent @0 to 7.0esaddbudiasaopiyis tidbidd, atasyium

Hl .(&c’:cepf able carrier, . o%onal ly with excipients or
chloridg, gi5; 1o Dalesisotppicy Hitiopsianisoprepsrvaiens lowdneleculan weight
lypcp@litd, pRitsins, A4 ! ' poXsbiYy ino aci
po ypez)fqabi ;pi ze??s’%grlg)%ﬁgﬁt@ll {g&f& gﬁ{r}ia& pi egfﬂg?ézl%@t énod%cslgsges
carbohydhteso nh;@atmalgbmnsugmsl oyledheratamdarddhgddichisfidnows te thade skilled
in oo B GRUGTERE' oSt G SlotE TG Bl 100 B
is typi&dBi pHeRefdt Ardol€entRAbASE L UTHE Mot 4., B Rg/mil0 THRKSAD can also be
i sotonic; antioxidants, preservatives, |ow nolecular
encapspdgteshintqrariepdedssicipaotimisames.hydr ophi | i ¢ pol yners
such as pol ysorbate 80, ami no aci ds, carbohydrates,

[0032]c h&d @doittitg pagefddembaaes:, thaiblyatibe prahidR’dansthod of treating a
. in regl ents known to those skilled in the art o _
patient Eptiy Rumor by pewiq adnaigistrakiorplcampdy Buchigist nemtralizing anti-
] . Ny .cahl a
R 20 b ol iy 1« SRR el SR Rl
but may/e angmamhrag. By systemic administration, we mean herein a route of

administration in which the mAb has general access to the circulatory system, and therefore
to the organs of the body, including the blood vessels of the brain. In other words, the mAb
is administered on the peripheral side of the blood brain barrier. Examples of systemic
administration include intravenous infusion or bolus injection, or intramuscularly or

subcutaneously or intraperitoneally. However, systemic administration does not encompass
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encapsul ated into carrying agents such as |iposones.
[0032] In another preferred enbodi nent, the invention
wonowiidessa nmet hod of treating a patient w th acbuame/021293
tunor by system c administration of a mAb, such as a
neutralizing anti- HG- mAb or an anti body against a

1n3ect1§1.’1’ BRKItRANnRIthé husndre @it @n orgEInesuciaas ma brdis opitefereinding
human but may be any manmal .

membrsaiey of esrotaesparel . el oIOG8 dyen over a ltleas 19
mmut?shg{'lt <§rter ?tfefg o5 Aok Nort ch% r M 3N3SVEEN6F AlordRERS.S ThOdose

I'rcu ory systenj thérefore to the organs of
given Ishﬁlfﬁﬂdlyt toict, mﬂbm paﬂmtallb hidodate es gdiibgt ﬁt{t‘thplh@e\f@}c@mﬁnt pkthe
her words,

cond1t5qndqg11}gtrqappé1 (bThSW%tF‘:&:uP{ e ?t}vré 5 %n%?@?e% %c%ﬁg f}g&{v%' dose
prefer?ﬁ?‘bﬁﬂséé f3tds&Bn b ﬁfo%@ﬁrefé%ﬁl VERHSioh BF HBit@ROAT Ahdrbseutically

ection- or Intranuscularly or subcutaneouslgior
effectivatiosge s usuaﬂéﬁfrbm Omdmé\mg/kg byétf wigight, Sonexample hid grpr 4 me/ke,

does not en S|n t 1R
but g AR P B 44t he o7y Ktk dfbat D 1S oc
given, rfgf@{am 50r1mg Q@@ reRirnabo frigu bethe ldote mugbetssedhube patient’s

given over as little as 15 anutes but re
surfacomeene goﬂo@mgmln@t@@rapéwlc@llé effgctive dogaggradayjpisteredygt a frequency

sufﬂc1|elét tgtch ot eaﬁ-{h grt%ﬁ? ?1119&1 & dr ﬁlﬁuﬁﬁ f%{h%f %Wel ?ne‘ﬁ%’ bPthe bndition

eVl a e or In
being ﬂ@é’t@dl Qﬁ@%ﬂﬂed@&f) ad zhﬂlempﬁdmdaillgrefﬂaemwegmaach a regime preferably

( t her apeuti cal effective do r tica
causesfegrsEIipy er @egedbrsﬁyeéﬁ albtrl 1a8%9§§1 F@a?rey% %‘ﬁp%?%wﬁ%‘} a8

Lefqrably sl fIE Yot aldry d
doses QF %é?f ?\k/%é 4@25%%&. usua IP{S@?%%%’%C%&SE%E&Q/ kg bo dyr oses

may b‘elgll\@ht The mAlexanhiﬂ :airﬂlmsmrechaJ}y biwagklygwetldy, eveyy efbeiweek,

monthdy glgat%ggl]é%t ng@{ eve 56 %L%,& Q‘E tjélg‘e ofﬂ'ﬁ Iéggoﬁpgé%eek 2

week2l WO 8WeckOl'3-5 %rﬂ%ﬁ& l&?%ér DRepasRiItoset bEtroAmeadre also

Surfacé area, e.g., n2. A therapeutically
poss1kééfae¢mhrm1da¢tagnstai@nnm stered at a frequency
sufficient to cure, at least partially alleviate or

[00331 NhipRinkethtstorelis deretien fé%’l,tsyafemﬁd‘mhmmwaﬁmmnf dmiAtgsuch as anti-

reated is referred to as atherapeutlc ffe

HIGE . epeciBl hof Teg s opies i HNAE IBHUSEE 417 b8 BR UG to treat
f t f: |1

all braé%m&érr f %{ dé%l Igllngf&rﬁ@ %1%2% 1&519%@ gﬂ&iﬁlynfsfﬁy% 37/ of

ohgo&hdﬁfgﬁoﬁd@aﬁd all eyped of @sttdy&mhasc(hm grade,zmaplagic, 201 glioblastoma

i e 91 STV BRI DKo AP P Ao o R s

chordﬁx[nrﬁ%:‘ oaﬁﬁ Pg&% ﬁfm%rg b%ﬁ y oi‘j&ﬁ’l@quﬂ 1ﬁ£iud1ﬁg $rmﬁﬁvé RA&iroectodermal

for weeks, 4 weeks, 8
tumonse Bloth pr&nﬁrymmmn trsmars (1. cxng:mmg mdb@htaad ap@ geepadaryfor metastatic

tr eat ment are POS chr
brain 9ATR PR EFHRA D %@éwﬁ%ﬁeoefﬁ%% Froudicd BRPE e e gipross Me
and/ O%Fh&%&é\% g'af:elé‘%dﬂe%lﬁ adré Eﬁi'tl@ifllaﬂy Biabd o tr@Stn&mlt by systemic
, e

cially and its variants including
admirtistration o6 d ne@GHlizingamtibd Giisatibedy suchas LA07 witsivaritifor s
i ncl udi ng nmeni ngi omas; gliomas includi ng ependynonas,
[0034] In apreferred embodiment, the mAb is administered together in combination with

(i.e., before, during or after) other anti-cancer therapy. For example, the mAb, e.g., an anti-
HGF mAb such as 1.2G7 and its variants, 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

alkylating agents such as carmustine, chlorambucil, cisplatin, carboplatin, oxiplatin,
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ol i godendr ogl i omas, and all types of astrcytomas (| ow
grade, anaplastic, and glioblastoma nmultiforne or
weiowlpogsi obl ast oma) ; nedul | abl ast omas, PCT/US2006/021293
gangl i ogl i omas, schwannomas, chordomas; and brain
tunors primarily of chlldren including primtive
procarbgdii€asd ogsptrkpliaide;antiBetaholites rehyastarouradhdioguridine,
arising in the br and sec

ﬂudara(bémeagélaﬂt%b% aa%hq%ﬁeﬁn@ éx&fﬁéY‘FF%vé}aﬁHd‘g{}X?‘h“és inchydinpplant
alkaloﬂ%;gh@ Qnt’iﬂibft‘?&tshﬁp as lﬁE&h?cﬂl Wb Enbi 1At daBX BB RS, MitruliBi] etoposide,

especial |y at el evated level s, are particul arl
mltomsfcmnt mh)tb&arftnmei viglastinet vibgristines andi Taxabitrapliigrelher Tt

e S 5 RS PR P

temoz@l@ﬁh&% SlEGBAA® $Riti@ontamis® e hstineg Andbiher (iuge 111clud1ng
before, during or after) other anti -cancer t her ap

irinoteEanx a@@}qugc@ aifbalhgpproedgnd expergpental antreanpds ageRlR ¥15t§d in WO
2005/ %2/%7 g%&wéln i %E:Ileﬁpltmsforpgﬁedb@rh < rmtrﬁ:eft BhEEH AR HR&Eministered

or nore apeutic drugs
in conhﬂ@dﬁ(bntvﬁtﬁ hase dindkbf thesaadeh’, @apt imd sta:mﬂmdi o@gnothmapeutlc

exanpl e al kyl ati ng agents_such as car mus
regimeip| a&g S|yw1t13;w§%h§%1l aﬁtl-I-éé]E %lp 1 l}p 1msteréd include biologics

such agﬁ@hgltﬁ)ggoﬁﬁ:hggﬁéyﬂﬁh ﬁguo PO EORROIPIRBTIFGE] antigen, Avastin™

tes § , floxuridine,
against VIBGH, abiibheliesge rind EGH wmptomsudinetsrfahawé@,aarcan antl-FGF mADb, as

well ag%llgélﬁ) )E(ﬂyi%c %@?%%ﬁo%}eg rog u’%ﬁe é}g %I)' %)sg gs such as Iressa® and
Tarcexda@( Of iR o, 1HRAHAR CAPHE hdinini e Rigeihlr with Qﬁ? sorei€of radiation
omycin, mtoxantrone, vinblastine, vincristine, and

therap?amiildl(lg axliefriahlesin) radiation] inteasity megwlaied sadialion thsrapy (IMRT) and

e 0 S5y BRIPB SEBFULATE bR Y50 By

radiatiof (4.8 iipMehtE@Fadlbat tivieseedy) GliaBhebaltbouys | ncl udi ng
irinotecan and G eevec(r) and all approved and

T

conj uga@édemeang @)her Tbent MAbtleaembediattmisths neXteay he commgattad tom

ft h ts
RETOPREE R TR TR WREY S
a radlég%tﬁébg@l@t apied %Ijﬁﬁ: HERRNARR Qﬁnﬁq d) b? epgd 1do&ﬁ§eb| d€iodine such as

I'es such as nonocl ona antlbo i ncl udi ng
1311, bleisctopts of{tisnuth gacnast2 12Be ot—lEl@lama rjent, orhaetsnalrurpmn toxin such

as rim%rog Ip?%lh()l\ﬁ/l%g%?xaog?t#lg%id l{h%%&tggﬂfg\gt% SE%Gn: %ﬁaﬁf’ ié) 5 sr%#ﬁ I}ncﬁgcule toxin
such a@“&bﬁ%%ﬁds@@fa&ed@@ gt a88RidaT ciifdheiBla) hofstait ag@aytahsine; or to a
such as Iressa( r% and Tarceva(r). In addition

Chem@th@fan@mlccdaug pshad dprirsbiaras any efteedrerashamathgrapeiticdsyes listed
above; i\?%tﬁgc#stc& ok a%%{lé agerngudl NEA %e&ez:]@ lan\?ﬁ wgé Qi%ll@&‘m the art.

form of radi osurgery incl ud| ng Ganma Kni fe
[0036Dy Seystenii¢ sdminishaton ARBMAR, & o th RHRRIHBE B -HSF pésuch as L2G7

or its ﬁ%gngﬁt%l{aﬂgp G llléfetr%%g% (8 ﬁé:ﬂéh&?xeﬁg&r PPk atidnQ8&3py), can

preferre nt I nventi on,
increas® ﬂlerﬁ‘x‘élhaﬁpﬂ@gteséwmﬁed sovivabof oxggatlbshrtivakinye of hatents with certain

brain ﬁ%ﬁgﬁ (e. glg & gl(l)cgbqgs[cmga{rs? %y at eastss Owor A{W buty B/re}%rab‘igf) gb g&‘%dco 70% or

even 100% or longer, compared to a control regime without administration of the mAb. If

administration of anti-HGF mAb is accompanied by other treatment such as chemotherapy or

radiation, the other treatment is also included in the control regime. If anti-HGF mAb is
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radi oi sot ope, chenot herapeutic drug or prodrug or a
toxin. For exanple, it may be linked to a radi oi sotope
woOhede/ 1878 s al pha, beta and/or gamma rays, e.gPCT/US2006/021293
90Y, i sot opes of iodine such as 13 |1, or isotopes of
bi smut h such as 212Bi or 214Bi; to a plant or
adminbaeree fiitbupsiteidathen) the somthol asgifnieGé 4 m&emﬁmﬂﬁs@ém treatment.
exotoxin or their fragments such _as PE40;

In addition or.alsrmatiyply, evsierHe ddRmIdEtion AH OHAS ore aameérarahéms anti-HGF
mAb ﬂﬁh'ag €97 N Galikh Z)‘NQ Shébiredtthdrg K@g & %otﬂ?ré{))aglsfaﬁﬁtmn

to a chenot herapeutic drug such @ doxoru
theraporb mzt}elno]telam&e chepistdresmpeeitate(cdmpise tdgsdseidn alf thestumor, i.e.,

l'i nki ng such_a %Snts to a.mb are wel
&

romisi{g) RGGE TERAPEE ff ROHP SPOTEGD S@ptiasy s patial shiinfage ofthe

tumor%?ﬂé" angp at 1eQ8t 30 & J080), ofoldeetiva rBPBhiAatZ(cHS: %@é b p%l} of
such”as L2G7 or its variants, ptl onal B

Patlenﬁt\ﬁléh certadmbragmtungass by at lodse ﬁﬁ%lmr@[ﬁ(g/oﬁhe pambms bwipreferably 50%,

o 5 i ncrease th i 0
60% th 5o $O G S CapR AT o BYEIBT BiR LA pRpraton of the
mAb agereg@mdkabaw CGhdfiBdsSn (1R sike, of Gl thRB} ASH AT to Méa@lent 8ASHe
30% or_40% but preferabl ¥1550% 60% to 70% or even 100%
1

deterngped by, Cdowparingionddha likent r ol regi me wi t hout
admnistration of the mAb. If adm nistration of

[0037an Simitkaly, Wwienisgstanalip adiiist@yd of dfmalsi(eat, iMRAfund 8&iti@s mice
chenot her apﬁy or radiation, the other treatnment is also

such a5 fRflqEpAg 97> GPenicaheqapns insgicrRial kenografis eidmmpgaglioma tumors,

e.g., ad SAPADEY BB ﬂﬁ) EQIQW tlﬁ%ﬁfraﬁin??&ﬁfﬁbF hi% o(}%p{l THAF mAb or
regine is a pllacebo of no specific treatnent

other mddiwillgmolong aledimmsatiiva oy thespihdsbg apldastnbstitr2t dr@0 @f40 days,

I - h L2
ot oo PR ar S B i SRSt e Gy
mgmﬁ@zhﬁ MIhREAME tffe dveslivkkh ﬁﬁu&db%&ﬁﬂﬂéhmé@i’s ddl eﬁ%ﬁh&ﬂ@ast 5or18
conplete response rate (conplete regressio
days of |pmger affer @moxr@&m@a@ta)tmnp Mareener,rsusip trn&alenawdl ¢maverage

I d ti ans ri nkage
sk by £ 3POBR T R0 0P RSR35H. B g KG9
volume b ftiinalé@rdatBPAIfs the hah B wilt B8 RIS iHan 5096 dvah 259 or 10% of the

pat i ents with certain brain tunors by at |east 30% or

avefagﬁ Oamer valwae gueoniiol-drepiad apimalse rHisl tymoosize 804 picatiydeoneasured
d to a control reginme wthout
21 Or@dﬁglﬁlgg%{.}tg{mggélgwgm%nﬁb as descri bed above. Changes
in_the ze of .a tunor responsive to_treatnment can be
[0038] 4 e?@?lﬁ?lf?'e&l 69{“{%&1 trighfe.go 4mhasrglLathase HALl qriphase 1doiziai), the
aforem%hffbﬁe@ﬁh&eas‘é@ﬁ{‘ §31§1t1 Efﬂg‘ﬂ%ﬁo}i AALRv4 S g%r IR @ﬂyer%t' %Bthe
(e.g., 1 munod clre m ce such as nude m ce &

patlentﬁtr@@t)ed bz admmgstrattonaxf panhlale. g(,eamagmaHG§ mAbheptivnally phiswther
s descr.i bed i n Exanp 2 bel ow,. t he

treatm?pg ga?té‘fq tgltﬂ%p%{ml 1S TERSEVIRAB c81|1tr%1ﬁf:gmp@t% therantibady. akap
statistidlly sigHi 9t 0 FoFBchindle SURY bVﬁ'?U 096 6. bF oﬁ@&e‘i‘ﬁj S01 bl?év@lt The complete

| east about 25 or 30 or 40 days, but preferab
and Paﬁ@l resporpg refay sredicteaningd Ibawgmctlvcamtesm cd:mmmnbmsedsm clinical

e, stat.st caII sk gn hi s
it o581 24 A 5Pl lfd PP S s Ul S 5 e
DrugA(ﬁaaﬁtstréu@{, 18 days or |longer after tunor cell
i npl antati on. Moreover, such treatnent will on average
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shrink the tunors by at |east 25% but preferably 50%

or even 75% and the average tunor volune in aninmals
wonestiear7sd t h the mAb will be [ ess than 50% or pevaIS206421293

or 10% of the average tunor volune in control-treated

animals. The tunor size wll typically be nmeasured 2 1

or 29 days after tunor EEAMPIES ant ati on. [0038]

Typically, inaclinical trial (e.g., a phase II,

1. PhagGeddibd hid fﬁr ﬁfog)eftiek o} italIGF @ af or enent i oned

i ncCreases I n ne rogression-free survival and/or

[0039]; d aﬁﬁ Hg‘?ql(r&%ar}tl%ﬁ %%]atﬁg?yn%}ﬁra z%§ aﬁté%ﬁ%lﬁpﬁﬁiblﬁ%s been described in

U.S. PaRhi ApalidaYioR Pus, 196 Neg zowsa@olrmm Arglvaidhvie hteirt ineorporated by
patients receiving a control regine vvlthout t he

referengst iih Seymary, a&/amlgetW@raleKVnglvelwulmmiﬁe Vg regmhippRt human
HGF ’tg} tﬂ)élfl énjgct}]ong %rhggn%mgg wgr\ée%f%n%a{%g]&cjn? b}T Bshy gnﬂonal

response es are determ ne
meansO Chﬁﬁérid/ﬁs@h ipk@eing c@r(sliﬁﬂing loy HiEefhisedtoclegp ezt det(HIGH -Elag) and

the MotRrrapRIRcARBER {156 il BUBHEIEST RO caa ety were produced by
conveflﬁ%ﬂalp %&B&%&ﬂaﬁﬁe%%@ﬁ’%e@ Ql%fe@lbhﬁ"th@ﬁﬂllt}fbf"[h& h®i-HGF mAbs

pertres o 0039] The deveél opnent of
to mhlautfthda bindinguif FEGF m tgMantece G Etg\ﬂ alde@pnsiratessbe ability of three

e S35 RSP e e OB R By nstion

VinteBAbAtE 2 MRS PTGEN a8 bindi
Althoﬁ%tﬁ%?é;@fa %‘L\t%h%ﬁb?ﬁam hurarlan E‘GF oth géd\@ e

ability,, itjiethei Ounﬂ‘bsmAéndeIltgﬂﬂdnhRi amplssls bb@hﬁab@ﬂw qfy P@ﬁﬂﬁh@ﬁowﬂ%

in an }g]glﬁ e@‘{lg ?ILESS hneleﬁﬁfl&gjdg?ée'cg@g g)% Tf;%?t‘ RE% ?‘Q@ n&lbm 1ng to other

growtﬁ%tctrmud}msmpm@rbm@s domai n fused to the hurmn
Fc region (I\/Et Fc), were produced by conventl onal

I 9@
e n
oo SRS S PR U T80
1nhlb1H£H:HGF intscdidellrespepies) but Biig sugpositide mexusted arbnﬁca:thm because the
ability of_three separate anti. S, . € )
Nl B TS geRbbE: (HEp sl oEKRO J i 1: 2503,

|
o S AL AL S 8 L, ookt

b1oactixh‘qz c!frH[GF m&ilatdbﬂntou‘ghetd ot $vdtni¢,ogh @Stm}yltbﬂlltﬁﬂ@e bimel i ‘srgtter

N L
compRIMIhHi OMEGHR-hatdcalsSatiral o8 MIYEGpithéial @éllﬁ%ldél@@é&i
The ability of mAb L2G7 to bl ock blndlngto Met

biologicaj gemy dof quaatifyiing H.GiEI sdattenlaptyity. a\l keyrplogiegliectiyity of HGF

medl%%itﬁfpglgﬁefﬁ é)b sg%gwgls T 5 %s?}él {)f ce 'tgﬁeg QIT) E egrtghgtt 1L2G7 at
a 1:1 A6lak Ydtlo sFm Ab ek kierr @ﬁn;ﬂételyﬁhﬁ&tsl HGElihdué’eSDﬁi tli;ﬁﬁiﬂlne

Hartmann et al., Proc. Natl Acad. Sci._ USA 89 ]}%ﬁl
incorppegpn, 1nM@1,ng@Hﬂ<dmg epithelial cells Thus, mAb L2G7 blocks -induced

biological activities attributable to both the - and 8- HGF subunits.

[0041] Angiogenesis is required for growth of solid tumors. HGF is a potent angiogenic
factor (Grant et al., Proc. Natl Acad. Sci. USA 90: 1937, 1993) and tumor levels of HGF
correlate with the vascular density of human malignancies including gliomas (Schmidt. et al.
Int. J. Cancer 84: 10, 1999). HGF can also stimulate the production of other angiogenic
factors such as VEGF and can potentiate VEGF-induced angiogenesis (Xin et al. Am. J.
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bi oactivity of HGF nediated through its -subunit, from
which its alternate nane "scatter factor" derives, is
woOhercabi178ty to i nduce cell scattering. Fig. 2aCThsme/021293
that L2G7 is able to conpletely inhibit HG--induced
scattering of MDCK epithelial cells, a w dely used

Pathol. b1'5<8| POI1C 200 BSTRY ehidy stapmmfvyd iigargd@zencsis tre rendothelwalpyll
key bi ol ogi cal act|V|tgy qu’t: rﬁﬁg{;‘gt e&l B ﬂh S of

prolietation pudh fubuiesformatinreeg P st Bay AP Bn wegheeoitipgion

humangugrgpércéﬁfet he%tcr%ﬂtlh%ﬁ;azl c@WEC?%@forﬁﬁﬁb@op‘f/es%hﬂ&Quﬁﬁ in3

| I nduced 3Hthym di ne
dlmensldsrracp EFpeh igols wa thtefbrd deterimiked. Stigiudgtionted FTEY E€airoliferation by

HGF (&ﬁg/ml,t 729@%%% ,cpb%gfek v Eﬁ:%teagwﬁ,ez[# |t0| P Irllc b t‘FEEF molar ratio
(Fig. Zg)? ?ﬂf‘YE% §1[ r%D 1@@% 991%%&’ lg8lsidBvdlepHd zfnﬁﬁtefélfnn@c[t&?l\bﬂanchmg

pot ent an%I ogeni ¢ fact
tubule b@v&mk aftér sanlrnulati%momth Héiﬂ (2@@ ag/mises )Ml@mllsj@gtpd with HGF

| f t t
s o AR L AL s e
1nduceg|&'r:6lf@1%t1(f§ﬁﬁﬁ'}n@§pho?€m@hspel:t@tof adgioganesier 84: 10, 1999).

can al so sti'nul"ate the production of other

oos2 A e A g B s PR ot

1nclud&x%§)NA1cﬂahag2r%0an)ents'E‘gﬁmﬁﬂl:U lysiedtue lpimclent]rmf?pgdBowers et al. Cancer
angl ogenesi s are endothella e Iferati and

Res. 6OAAATT o005 fran P O 145 dr 452003 B s ety Gl g malignant
ghom;gcéei(ﬂls ex?%?i}égae%& é%@%ﬁg%@bh’lakl |hYg 'sﬁsc@ﬂﬁﬂ& ehpoplosis induced

tion of “vessel -11 ke tubules in
by antBFAlSnmRibodNal vite (Walaret gkl sCladnydse r%f %54; 1984)e Thirn dap, effects

of L2 bom P Huaedisthon BPEr gL oD gy (et 3 Siologiggnt-
FAS nﬁ:_%l'l) 1Rl th 1ﬁ’ecﬂ 689 cel GabiliiMEGSCHUSIDeR et (D4 Br)Bvas

["agen gel s devel oped an i nterconnected branching
reducddutb wk6%net thatrik vatreased eminols an pibect What W apiepmpletRy FRyered by pre-

incubae Pl HRHCE GEhe PrAscS %p%%l.“ﬁse%%%aﬁl@@%@?ﬂ“ not by

F th4# plekaek of HERY proliferative and norphogenic
HG laspe%ts of angi ogg%ggél;s [0042] HGF protects tunor

2. %‘Jgfef"isl §n€’%%bgm%%§h% ﬁeﬂg&g%@éﬁ@g@gmnl y used
(004320 oy ef L& acHoBg BBz RSO TgggEvid of HOY Slgaestod

this m[&%] \9(%1!11& ¥1a\QJ @%@Bﬁx&@ﬂ%‘a nsﬂét'l@a[@H@ﬁM/MeﬂX]&hﬁﬁﬁhﬁﬂb@s The

deat h™'recep em susceptible to
majorﬂjb Qﬂglﬁ)cﬁhﬁs aplpdauae adxwpsseviet arﬁ&%ﬁlﬂRDm al. dnty J.tGagcer 67: 248,

I 94: 954, 1994) .
1996>tmrtb§ Biita oal} Tinasc® bl Rt s et aetiirined Y Blow

2L mﬂﬁ apeRh!frdn Fnday-olFésnfiudht cultures
cytom, fi}@ﬁ?ﬁeit(g%%ﬁ%gg% p viability algrfot er CH1

using an HCﬂ:'a*spHelﬁc ERIS Awis dedectede (':flh@ @un-ttmnom@%cbpf LRGY in pude mouse
untreate ffect that )
moaek eSS ERDL U7 B TS oML Bt 207
was aﬁ’xﬁﬁﬁﬁ&%@ i Bf tvabe WEEIQY eR@NhmbE SikosIdaoathed LSGMmMeschnhed (Kim
et al., Nature)é62 841, 1993, which is herein incorporated by reference). At 100 pg (~3
mg/kg) per injection, L2G7 completely inhibited growth of U118 tumors (Fig. 3a). In the

U87 xenograft model, either 50 ug or 100 pg L2G7 per inj ection not only inhibited tumor
growth but actually caused tumor regression (Fig. 3b). Control mAb (100 pg per imjection)
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HGF in the presence of L2G7 (Fig. 2e). 2. Effects of
anti-HGF mAb in gliom xenograft tunor nodels [0043]
wohercabii7aty of L2G7 to block nultiple tunor-prPommiS2ewg021293
activities of HG- suggested this mAb woul d have
anti-tunor activity against at |east HG-+/ Met+ hunman
only shgtmynﬁhlb‘lfb@ unmrcgm\vlgh cmﬁn;gtaddmsmaat G Tehadmessffeneeon the
(Rosen et a

growthcefU%Jeglwm%ﬁﬁmtréqepowﬁ%év ARG PR B0t Seorelc HGF. These
in vw@f—%gﬁl?sséé Cgl %%n%%ﬁ Rhid7RG, Syp1d hguit FR6eRE tinh&r g&Gﬁtﬁ/@y $pecifically

~20 in supernatants from 7-day ol
bloclqngifﬂfGEJmmtgul tures using an HGF-specific ELI SA was
detected. The anti-tunor effect of L2G/ in nude nouse

[0044] O 8RKE 19 Efi6Ry AP xBREH 18 nictbdalir g p@m@mwacramal Us7
xenografts was determ ned., L2G7/ was adm ni ster ed i

glioma wénograkise Rlige aferesnnnlw wish 2155 TeRArymalignant Slmaarals 400,000
cells/a%ﬁ*{sl }p gt%Ee%F 6@} Igjec o )}fo rlhlge]tcrg a’ﬂﬁ%%te/lﬁf%&%%%%%w ("l’bb a/ihRction,
ip., twibé Kf@ékly)‘?a[dnhlﬂiswéd fom ﬁo@ﬁ?n;ﬂmtﬂlic&t dty\5 ﬂmtngrbda'}eﬁz s poificimtly

of U 18 tunors (Fl(); In the U7 xeno raf deI 1
prolonged peifnab gurviy ab(Fig. oo /TngEWIﬁ%rm?Q%?%EWWH X5 and a
mice 494"k Sperg%lje%hgyé tuﬁ%)g%"ﬁ}h AL %FE% bas’%’ afl %ﬁé@geétémth L2G7

regres O ng per
surviviedd Jtlﬁsﬁgmata)yom ynd 8®%rsuhyvadrthrdugh ddy ﬂmrmvergwo@ksmfter cessation of

conpared. t S CQ
mADb GoiEH (B1E. 09 0 B Bifom aBhagp O ATet iR L0 pegatrol
tumorﬁ@teréorﬂBreC{ﬁar{‘P@ 518 @&%ﬁh!ﬁﬁQGﬂﬁ%ﬁt@d 'tLﬂnUr's\(@ 614€3.0Inhr83 vs. 0.54 +
denonstrate that as a single agent prevents tumor
0.17 ngmd)ngttg.Bd).speci fi cal | y bl ocki ng HGF activity. [0044]
Next, L2G7 efficacy was exam ned in mce bearing

[0045“ %&éét@lm ﬂn%'ﬁ%fﬁéd%&ﬁﬁﬂéxad%ﬂknok@ﬁnggém Bn &ty irpd bisilar
ce were i ng@ant ed with U887 human nal i gnant

experigesnt initiaton, §OECdrqatneivreg dplaped watd dayl cfx.sebﬁ%ﬁ PE»@HG&H 5
per g‘r%@patwba%ts%rgﬁ Med%d ﬁ?ﬁi ﬁ{egﬂﬁﬁgg trezl‘tlgl% Qﬂtpgnﬂ@/v'oﬂin?&t\bé}g quantified

mnrs
by meRQing] tﬁiﬁibﬁﬁb@st—kd@tioﬁk&)aréis bhH&g?nstemayd B@urssegnoxﬁs mmg ¢omputer

ass1stq¢;1§1a§g gggws; b__ga l 7\,33512(\{?'@\/ aJasg ' 1) regf:lf:%éo%b&é% %Fr 51 n§pemfically,
I
I

27.9 18mB )\ iOnedhyt29; ofigtB dtmgs QDLZGE\IMOMS onfytidr7 ﬂ:és&mm?’o(ﬂiange 0-

of mAb_t | f
262 G B ST L8 8 d ORS00
0 f I -
averag_g)JfS 3R n‘%nge %A{ v?hﬁlﬁés otnrlﬁg ZD&’@I?II hﬁgﬁt;r&@?dogggii@i}g@ Batched

contra] @sAb wiees Y843 €22i0camy (targer 1 évlé%é &mn@ medlaﬁglélﬁtmm ). Hence,

TR T O L T

the LAG7-Frefted@Binds Olithe WilSe thatwbleinoe @hce@eécy(n A10 ber goup)s eedian
of treatnment, and tunor volunes were quantifi
survival in the control mice was 32 days and all died by day 42, while none of the L2G7-

treated mice died until day 46, and L2G7 extended median survival to day 61. Thus, L2G7

induced tumor regression in mice with very high tumor burdens.

[0046] A more detailed analysis of histological sections of intracranial tumors was
performed to investigate potential mechanisms of the anti-tumor effects of L2G7 (Fig. 4).
Following three doses of L2G7, tumor cell proliferation (Ki-67 index) and angiogenesis
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by nmeasuring runor cross-sectional areas of H&E

stai ned brain sections using conputer assisted inmge
waneeysiws L2G7 i nduced substantial tunor regreesiusm06/021293

(Fig. 3e, f). Specifically, pre-treatnent tunor

vol unes on day 18 were 26.7 + 2.5 nmmB (range 19.5-54

(vesse'ITH&nsnSTEiCB aFtadf aﬁtliﬁi‘ﬁl}un ﬁinétﬁMnﬁﬁ veﬁfels&as p3roém3c&’5tumbr area) were
tunors were only 11,7 +

reducwhlw Shé@n«aﬁz% rssmﬁfeyely,svbmwbe PRHP(S?%C 1HQ%P‘  akitner Ffﬁs quantified by

the mly L 5P 5580 oA bOsjBl o SRR Bk R pbrPRiificd tumor

regreski®nthyp ecdmtedsoon aftertinitiatingdb2 G teerdiBis ndic2iye ©f mesll death
(range 71.2-196.8 nmedi.an, 128 h~cHence, . tunors .

resporse SHRGH hiHohO RS Gh DR @?@W‘H’é%‘?@g 5905 SR ar i regted with an

r alaPfl J 67 It d166: 4891,

agom&ﬁ?ﬁord\séﬁhrlmpﬁgll Tgﬁ%hﬁ&%ﬁﬂﬁt&t is:jacrl ficed (n = 10

2001)per group), nedian survival in the control mce was 32
days and all died by day 42, while none of the L2Gr-

[0047} %E 26kults Epotte@Herdnid 4 st@iﬁm%deﬁamprﬁbﬂb?ﬂ t@xbeRaeshses from a
medi an survival to day 61 hu L2G7. i nduced tunor

mAb netdinkedioontoxin oriredionpaliderAs g COMBIIONNBrSUBEHARERYS Xenograft

modegg% rl&ngg?’r ﬁm? etl%Albeg4 ajwﬁﬁ:h%agflatgll ISIR 3@'create the drug

racrani a t unors was perfornme
Avastiﬂ®/ egttibiget goei @ﬂihb @5 s5eehaglism byforlne5@H6%6 Einmat al., Nature

362: $43 d%%ts? g with pgqepp@}yaq%&‘é“,g{'o%g gl PiRBison 0ot R 087 and U118
ghom@s?l% E)r]?f('}’)s ¥ 85 3th t@ﬁﬁsihtrré’craﬂlaﬁuméf 2R s@Mnhic aATIVEGE mAb

Unor vessel s-as percent of tunof ‘area) were
administelad eichuidyn&chkyamah Gﬁ%ghemae:eﬂ llmp]aytatnm pradonged animal survival by

NN T T N ——

of 2 ml AWto8PREAn Lo 1R ﬁGFTJa@ep%qmaﬁg&ﬂnwmgummr eSmiceRvitthat
occurred soon after initiating L2G7 thera is

intracianitil sendgvaftsoff ghiouwal dells randfeatasbyih s il MGF reseptostin general

moaoSRRBREETS 3 IR BRHED L GO P BB SREOPld B o s

Mlshll’ﬁ%*};t eCuHHcBaR @38l : 14920001, HIWeve) Ghese hfifdlest4B2tts Were achleved
2001). [0047] The results reported here are a strik

when @;«Adqmr@nwrabmab%anmmﬂtm@w@hw@h of sty afmbeReera lﬁwé%ltatlon

B

vascu%zﬁuoh, alvBveain th/aaSadmt Bt tahgﬁﬂahnqﬁtieﬁt@mlﬂlqmt-exﬂshmg birairgtumors. In
Avastin(r), .inhibited ?rovvth of the GB5 h i

contris} SpiPIC LTI BOTAT ShB- P MARLGPE PERsIEelpEvi (R Caused
tumorcr? Ele%s?(ﬁ‘{g\%n cftﬂﬁ]%ﬁé@% &l d¥D &}95".8} &l I%C\gm &¥idr BRbRintaiBA when

| omas I'n an
the tumioidwotre pietl-¢stiblialads amchthus uumspcmxi:ketb thesglmaaorm i human patients.
anti-VEG-F mAb admi ni stered sinultaneously with G55

[00482I 'ﬂﬁg)r&%uhcéd@it@ﬁﬁrﬁ}r'eﬁ@ctﬁ’ bpﬁWEZG’ﬂﬂt'eflﬁdelys&{fe\&b\fl@é urlifue

3 weeks (Rubenstein et al. Neoplasia 2 : 306,
mult1ﬁ1ﬁ611ib)nal Biopettias bf/l,ts wpkcular targed FAGH, er, atifaganief angieamsics and

cytop%(i: VQ, }rg?nflqﬁt: g agﬁ%g 'R&S eMOCi.rCéH ﬁ o ¥ %q5%3?q“rusohno et al. Nat.

Rev. Cancer 4: 289, 2002). The ability of L2G7 to induce glioma regression implicates a cell
death response that could result from Fas-mediated apoptosis, which is blocked by HGF
binding to Met (Wang et al. Cell. 9 : 411, 2002) or from inactivating HGF-induced
cytoprotective pathways that involve phosphatidyl inositol 3-kinase, Akt, and NF-kappaB
intermediates (Fan et al. Oncogene 24: 1749, 2005). The ability of L2G7 to block the
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i ntracrani al xenografts of glioma cells transfected
with the variant EG- receptor, in general nodestly
wORommdB3to 2 1 days or from 13 to 19 days, bBCTIUS206821293
case from 19 days to 58 days; Mshima et al., Cancer
Res. 61: 4349, 2001 ) . However, these nodest effects
cytoprotBétR e ARl afYi6 Serhd effediNof HGFipleditts dtat hAGDelgtnered systemically
simul taneously with or shortlyﬁg{ter xenogr af t

potentipiep Fiatoxid wAdaliies Resics sfistioh i Shemailaapy S angydised fo treat

. rt .QX laying the initiation of xenograft
nwhg@@%%ﬁ?ari%%tion, an event that cannot be targeted in

patients with pre-existi brajn.tundbrs mcontr )

1004915, ltGeReb therrvabaer rstare Bteahe] ViR TRo o BleSRihgpgtored
. L RIS R JAUIRvafi6 8 B8 Sifioftid@an BB @thde without

enﬁmd%ﬁ%#%ﬁ@%@?gg)on Day 5 or‘gven Day 18 after
departingftcanthatinamtiohen t he tunors were wel | - est abl i shed,

and thus corresponds to the situation in human
[0050]P2A1ISRbEcatio)4Rlents wrdRyaamospticati@ntdited aradrereih fieotsorated by

mAb L2G7 are |ikely due to the unique qylt tgpcthnak. .
referenwe ap theirj eptirasy fartadl puspasesitodhe saRyREeIEE 1 qa_cfé mdividual publication,

m t ogeni ¢, ;-angi - - [ d
pto G SR G B0y WG B) YR QARBg lforu
by refeFEnteah ith ent@etyafor alNptupoRay. Cancer 4: 289, 2002). The

ability of L2G7 to induce gliom regression inplicates

a cell death response that could result from

Fas- nedi at ed apoptosis, which is bl ocked by HGF

binding to Met (Wang et al. Cell. 9 : 411, 2002) or

frominactivati ng HG-induced cytoprotective pathways
that invol ve phosphatidyl inositol 3-kinase, Akt, and

NF- kappaB i nternmedi ates (Fan et al. Oncogene 24: 1749,

2005). The ability of L2G7 to bl ock thecytoprotective

and angi ogenic effects of HG- predicts that L2Gs

delivered system cally potentiates cytotoxic
nodalities such as 7-radiation and chenot her apy

currently used to treat malignant brain tunors. [0049]

Al t hough the invention has been described with

reference to the presently preferred enbodi nents, it

shoul d be understood that various nodifications can be
made wi t hout departing fromthe invention. [0050] All
publ i cations, patents and patent applications cited
are herein incorporated by reference in their entirety
for all purposes to the sane extent as if each

i ndi vi dual publication, patent and patent application

was specifically and individually indicated to be

i ncorporated by reference in its entirety for al

pur poses. WHAT | S CLAMED IS: 1. A nethod of treating a

brain tunor in a patient conprising systemcally

adm ni stering a nonocl onal antibody (mAb) to a patient

having a brain tunor and thereby treating the brain

tunor. 2. The nmethod of claim 1l wherein the mAb is

chi meric, humani zed or
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human. 3. The nethod of claim1l wherein the nmAb is a
neutralizing anti-HG mAb. 4. The nethod of claim2
wohersaidor78he mAb is a humani zed L2G7 mAb. 5. TheTmstiwed21293
of claim1l wherein the mAb is adm ni stered
intravenously. 6. The nmethod of claim1 wherein the
WHADIRILATMAEID I$s a glioma. 7. The nethod of claim6
wherein the brain tunor is aglioblastorra 8 The

nmet hod, of claim1 erein the pati ent The
met hodlof cﬁarfl‘%‘ﬂ“id &ﬂ@?a&nﬁ attbﬁ PERt? paile § L8 i nS?ag( ed
systenYi’bélfy Jﬁﬁhﬁféngﬁg\gtrﬂ&{o%%al dddibod} en B} Wp@fenﬂh@hﬂ[g 4 brain tumor

wher'ei n the is adm ni stered together with one or
and thewsby treating the braiy 8megit i - cancer drugs. 11. The net hod of
claim1 wherein the mAb binds to a growth factor

sel ected fr ‘fﬂé ﬁao% (N:Ea tﬁqn@h&&% fab 1Y RATMRS humerl]nized or

endot héel i al act or nerve gfowt
humad.act or ( NGF), bra| n deri ved neurotrophic factor
( BDNF) , NT 3, transformng growh factor (TGF)-al pha

§ ;CGt:orG’Sv e oo B}o&eq?: ﬁ%ﬁlmglrxgb&rh%#tg%@ﬁr%\é(eg%}ngahzmg anti-HGF

mAb, heregulin, ep| regulin, enphiregulin, neuregulin (NRG -
| al pha (NRG—I ). NRG—IB NRG 2 a, NRG 2B, NRG 3,
NRG 4, insulin-like growth factor (I1G)-1 (I1GF1)
| GF- 2, 4aci dilbe riefogisitatamgr whirpinthe meyd is la@;m@#@#lﬂW mAb.
basic FG- (FG-2), and FGF-n, where n is any nunber

from3sto Z%hg' &etlﬁ%d@cwﬂ lo&fh&%ﬂsch@ﬂw[belg A3k reﬁfm@avenously

brain funor nprising system ca

adm ni steri ng a m)nocl onal antl body (mAb) to a patl ent
havi ng6a br @ha ntetirodrofatedmt Ineherbiy thabimymargs @gidma of
t he brai n tunor. 13. The nethod of claim 12 wherein

0Tl B R b LBy

anti - HGF mAb. 15. The nethod of claim 13 wherein the

mAb i sga humgpinzathd.cdGlaimbwhébin th gatet txathnedn. cl ai m
12 wherein the mAb i s adm nistered I ntravenousl y 17.

The nmet hod of claim 12 wherein the bra Intlf [

ast r ocyt oma The method of claim 1 wherein the patient is also treated w1th radiation

therapy.

10.  The method of claim 1 wherein the mAb is administered together with

one or more other active anti-cancer drugs.

11.  The method of claim 1 wherein the mADb binds to a growth factor
selected from the group consisting of: vascular endothelial cell growth factor (VEGF), nerve
growth factor (NGF), brain-derived neurotrophic factor (BDNF), NT-3, transforming growth
factor (TGF)-alpha (TGF-c), TGF-B81, TGF-B2, platelet-derived growth factor (PDGF),
epidermal growth factor (EGF), heregulin, epiregulin, emphiregulin, neuregulin (NRG)-
lalpha (NRG-10), NRG-1B, NRG-2c, NRG-28, NRG-3, NRG-4, insulin-like growth factor
(IGF)-1 (IGF-1), IGF-2, acidic fibroblast growth factor (FGF) (FGF-1), basic FGF (FGF-2),

and FGF-n, where n is any number from 3 to 23.
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18. The method of claim 17 wherein the brain tunor is
a glioblastoma. 19. The nethod of claim 12 wherein the
woegrasei’en i s total regression. 20. The net ho#CDMUS2006/021293
claim12 further conprising treating the patient with
radi ati on therapy. 21. The nethod of claim 12 wherein
the mAb i s adm ni stered together with one or nore
olt her HLti vA nasihéd efoansing dignession2? a biie tureohind: patient
claim 12 wherein the mAb binds to.a gr fact or :
Comprssmge%yﬁ@anﬁllwﬂmsf@%Bntoaﬂ&%%li %&ﬁ‘%& 8@%@&& i fpatlent having a
brain @ﬂﬁgPEﬁ@?x'eﬁzlb ColdindHe@Whloh BEtHebrdiYRiddr, nerve growth
act or NGFY brai n-deri ved neurotrophic factor
(BDNF), NT-3, transformng growmh factor, (TGF)-alrha .
(TGF- 13, TGThpmethoat ogm 19 whespiaithergrih /s ¢higpgig fumanized or
factor (PDGF), epidermal growh factor (EGF),
eregulin, epiregulin, enphiregulin, neuregulin (NRG -
l al pha (NR(Ma), NRG IB, NRG 2 , NRG 2B, NRG 3, NRG 4),
i nsul i n4.l i kEhgimethbh of alafm 2 (WHEFin the(th 8B4 ) peuwt@lizihg anti-HGF
acidic fibroblast gromh factor (FGF) (FG--1), basic
b. FGF (FGF-2), and FG--n, where n is any nunber from 3
to 23. 23. The use of a neutralizing anti-HG anti body

i Nt hep ranufRCH R4 OfF cRiMB Y vaRFEA thd MADLS galnRAze®T 267 mAD.
brain tunor by system c adm ni stration.

huma

16. The method of claim 12 wherein the mAb is administered

intravenously.
17.  The method of claim 12 wherein the brain tumor is an astrocytoma.
18.  The method of claim 17 wherein the brain tumor is a glioblastoma.
19.  The method of claim 12 wherein the regression is total regression.

20.  The method of claim 12 further comprising treating the patient with

radiation therapy.

21. The method of claim 12 wherein the mAb is administered together

with one or more other active anti-cancer drugs.

22.  The method of claim 12 wherein the mAb binds to a growth factor
selected from the group consisting of: vascular endothelial cell growth factor (VEGF), nerve
growth factor (NGF), brain-derived neurotrophic factor (BDNF), NT-3, transforming growth
factor (TGF)-alpha (TGF-c), TGF-81, TGF-B2, platelet-derived growth factor (PDGF),
epidermal growth factor (EGF), heregulin, epiregulin, emphiregulin, neuregulin (NRG)-
lalpha (NRG-10), NRG-1B, NRG-2¢, NRG-28, NRG-3, NRG-4), insulin-like growth factor
(IGF)-1 (IGF-1), IGF-2, acidic fibroblast growth factor (FGF) (FGF-1), basic FGF (FGF-2),

and FGF-n, where n is any number from 3 to 23.

23.  The use of a neutralizing anti-HGF antibody in the manufacture of a

medicament for treatment of a brain tumor by systemic administration.
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